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PCT/ GB97/ 01630 SPI RO- PI PERI DI NE. DERI VATI VES AND THEI R
USE AS THERAPEUTI C AGENTS

This inventio s to a class of azacyclic conpounds whi ful
5 as tachy‘k"i'dr\ﬁléggt agoni sts. Mrre particularly, the conporﬁggﬂgg’f’}jéﬁe

I nvention are spi ro-substituted azaclclic derivatives.

I nternational (PCT) patent specification no. WO 94/20500 (published 15th
Sept enber 1994) di scl oses spiroazacyclic derivatives as substance P
antagoni sts. | sPEGIFPERIDING BERPORPIVES IAND THEIR A%cClic

pi peridi ne derivatives 10 contalning.a 1. 8-di I ro[ 5. 5% undecane core.
W have now found a further class MM ch are potent

ant agoni sts of tachykinins, especially of substance P. In addition, the

conpounds of the present jnvention exhibit a high |eyel of hepatic
stability as rreasuredlﬂbvgvemw“ "eiaf"ﬁ‘rtoé%gq%f’ ZagYsiG EHpPARAF ‘”I\(‘i"iﬁequr‘l‘r‘%r?‘bsorre

analysis. 1%  as tachykinih bhd@bRiBisC Md pitichlagly OfhelcOMpbuntdi ofl tiee m¥EAN SRY |
et her -noi ety, referred sub-class of the conpounds of the present

a_ . P .syb-cl.

i nvention posseSBIrgsHisiifuted azacyclicdprivativs. or al bi oavai | abil ity toget her
with high affinity fmmfﬁmdaunmmg{a@h¥ &peﬁiﬁc?tion ﬂc{?W@B@ﬁZO{SOO ublished 15th The
present inventi ‘gmggn%\éll.%&)cd?sc ounds of the .fornula

1).: 20 [err .
(1) wher ef Oﬁqse%vrrpaaa@mheéwaé'vﬁwé Bighstanch cﬁrﬁﬁgo,msts-
g[[ err } al k|y| X (k:[ iﬂi bhﬁidﬁﬁfi‘ywo QIBOSGOQ')éFat&% Kmﬁcyclic pci»:;[)eridirlle (liel:ivatives
errjcyc ylderr]al kyl, Cerr OXY, uor oC err] al koxy,
Cerr]al ko%’q emqta}ﬁ%%?ﬁzdsma% ’%‘%r%}“eﬂ‘ééﬁ?éf’?r r]al koxy,
f 1uor o er r] al koxyC[ We Radeliohw, folh s Firtds elayd 6Pnon-gepBids| wlyich ard fodeant,
Cler 1] cycel oal kyl Gl et L] Al O R h DX Yo ST EY b b YRR SIS poRaE

of the present invention exhibit a high level of hepatic stability as measured by, .

for example, conventional liver microsome analysis.

16 Furthermore, by virtue of their unique cyclopropy! ether moiety, a
preferred sub-class of the compounds of the present invention possess a high
degree of oral bioavailability together with high affinity for the human NK;
receptor.

The present invention provides compounds of the formula (I):

20
()]
wherein
R! represents hydrogen, hydroxy, Cisalkyl, Casalkenyl, Cs.scycioalkyl.
CsacycloalkylChaalkyl, Cisalkoxy, fluoroCisalkoxy, CisalkoxyCiialkyl,
- 25 CisalkoxyCi.salkoxy, fluoroCi.salkoxyCisalkyl, Cesalkenyloxy, Cazcycloalkoxy,

CiwycloalkylCisalkoxy, phenoxy, benzyloxy, cvano, halogen, NR=R:, SR~ SOit-,



WD 97/ 49710

PCT/ GB97/ 01630 | 2
SOerr]Rerr], OsJerr]Rerr], NRerr]CORerr], CORerr], COerr]R err] or
CONRerr] R re Rlerr] and R err] each |ndependentl

repr esent h%%’é@%% Cerr]al kyl or fluor oCElerr] al kyl ; PCT/GBY7/01630

Rl err] represents hydrogen, hal ogen, ([errfal kyl or C[err].al koxy;

or when Rlerr] is adjacent to Rlerr], they may be joined together such that

there 5 is formed a 5- or 6-nenbered saturated or unsaturated ring
containi ng one g,gs, OSO:R= Nnﬁcekﬂr@oﬁelc%kegr CORRRY h&E RA an@RY GGk and
sul phur, which ring 1s optionally substituted by a group sel ected

from d er r] al kynrdepepfently repesgent; hydgpgen, Cisalkyl or fluoroCiaaliybir r | represents

hydrogen, hal ogen, qz%ﬁx]ei’érﬁyhydx% Sl rd:-@ilk?’lor(,%ﬁ& dyal koxy,
fluoro( err]al koxy, (err]cycloa err cyc oal kyI C[Ler r]al kyl, cyano,
rtpgethaneury

SRl err], SORerr], sq'é»erl]ﬂi'epwmacenieo R?, theyrinay pg jined gt there
cR err], G erg lRheatals- P@}Hﬂé&&ﬁmm% &is%wrhaédkrm &Hmﬁmg%reer by

cyano, er I‘ er r

as previously déﬁ’l%ﬁ@'d" “Plpcw‘lf mmtmgen- oxyger apd pulphws s WGQBW Wal ogen,

err]al kyl g 5 OF CN, SRferr
g[CR[ e]rr] , ysq %?%%WCE{&?%&&%?%@{ El;?{[vl w’ Obr=S; err]al kensl[ b

Clerr]al kynyl or C &rpereggpts hydrogen, hﬂ?ﬁ%‘t |‘~{'€|‘%1Eﬂ ﬂwr%e*lap‘]%l (eadkoxywher e

Rlerr] and Rl erﬂ&rﬁfz@aﬁgxﬁr(ﬁ\ldy@ld @ﬁfrdyaeﬂ C{Ilﬁmlkyl cyano, Qﬂb e%@![{a Fﬁgﬁesent S
substitute

hydr ogen, haI ogen, b% (]) e(
by d err] al%oxNR*R:, NR*COR™, OR’ er(r(?NIr{é‘pr"éé‘eﬁtl IHV%W"(%‘@H by rRger ],
CO{ err] |R|[ err], ] (?%ﬁ@?“dﬁkﬁﬂwk%éfd Re &f&@@{@gh% B&@F%rﬁhﬂt}id ] al kyl
opti ona substitute a gr selected fr er
CpO\IR[ err] é[ err], hy& Gﬁv%gﬁ&ghy‘ijpgen haloggey, éﬁ'ﬁfﬁmlf\h{‘@ﬁ?"]‘ O ‘j')h“ NO,
WR[NN e]r rR][ RleN rﬂRn, SONFIEERY | ¢GIR8r CORRMy! b:gdaglmﬁ €% Laliiny ]us.? €y 4|ak[y 1.

err err er err err]a err
CONR[ err]  err°% ?‘&H dbmiﬁ“R;'rﬂlé{#rRRbn ‘l R are as ”"‘&&G\ﬂ["ér‘r {R[ err],
CONR[err] QB8\R[ err]) m[re;sxéiseﬁi[tehydmgmslﬁlagérr hedlkylo@Fydr, Ciaaltophaibytituted
optionally stituted by one, two or three substituents sel ected

~ Sub
fromderr]al k)}’ly,("'Cflz‘Pﬁ ‘al koxy, hal ogen and trifl uoromethyl);
or Rlerr] represent Keaemesants hfdrogen, ’O(DRMDG:R“ COCONR=R®, COCOzR“ Cisalkyl

dg‘_||[ ﬁre(rj] g[e?(r)\r/\r] CO%FL lfy] %L&{l{tl'ﬂ“g%rg “é’r? PCteREr(rare;é‘({%ﬁg err aﬁL‘&m’J ogﬁleonal |y

substituted by GORr, NR1BS tGINOHHNREE, €CONHphenyl(GratkyDe€COCOR?, 6O VR HEA
het er ocycl ri 4 ' ¥o] t pti onal |y
3 ¢ QORI LanQueh ChihbR0RBL A BERIIC satiorns]

substitute nal’l'y 'subs of the
fornmul a ZNR[ er rC}(R[“éNIqR'WIﬁéN%‘@m‘IR")NR‘R" COEH"bet@[oeryl]md«Wosm@mxmauy
([ err] cycl oal kylj, y
Jerr]eycl oal ky}l augerdrl]y oné‘r gw A r][’ Eﬁ&sqylgﬁt?g%m%m%?f dr fsh {:{yr
substituted by h@jagenpalito yommetlwibt oxyl ;

or R® represents a group of the formula -CHz2C=CCH2NRR® where R? and
25 R® are as defined below;
or RS represents Ci-calkyl, optionally substituted by oxo, substituted by a
5-membered or 6-membered heterocyclic ring containing 1, 2 or 3 nitrogen atoms
optionally substituted by =0 or =5 and optionally substituted by a group of the
formula ZNRR® where
30 Z is Ci.salkylene or Ca.ecycloalkyl;
| R7 is hydrogen or Ciaalkyl, Caseycloalky), CascycloalkylCraalkyl, or
Czaalkyl substituted by Ci.qalkoxy or hydroxyl;

err]R[err] wher e err] err] are -
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Rlerr] is hydrogen or Cerr]al kyl, (err]cycloal kyl,

Cerr]cycl oalﬂ%ﬁrnr] al kyl, or Clerr]al kyl substi tpg9epddoieso

([ err]al koxy, hydroxyl or a 4, 5 or 6 nmenbered het er oal i phatic ring

contai ning one or two heteroatom; selected¥rom N, O and S;
or Rerr], Rerr] and the nitrogen atomto which they are attached form a

5 heteroaliphatic ring of 4 to 7 ring atons, optionally substituted by
one or two EH‘Q#'B?(I:%@&?GF emah{y@raabwéroamyx Ql‘svt,%ﬁﬁlkbﬁix kaxy), gptional l'y
substituted by roup, and optlonally

C@( hydr
contai ning a do@‘d y[)b‘fmt“'\mflbb‘i (ﬁfﬂbo’ﬁ'apym"yl °"a40pit°FéH%ﬁ"P‘§?"E@)nt ain an

oxygen or sul phwterrohlimxaftrc%\g @u%ﬂh&@ onb 6} 16 hééﬁla&&&srs]eléaeed@mm N, O andgcond.
nitrogen atom which w | a NH or NRerr] noiet ere Rlerr] is

10 C[err]al kyl op?ﬂrlf%n%ﬂ ’I‘WP&\SBE?’PE%WW W‘r%‘ﬁ&a@ra é?‘” MDY ;
or Rlerr], & eridierdnkpHdif rEHgtJfQ%W ﬁﬂé)i‘ﬂoirﬁ dtionhlly bﬂ:\sna{tSd BY bAchedd orm a

non- afr omati ¢ azabi cyclﬁrc ring tem of to 12 ring

or Z, Rlerr] arffovpiseifete JQ‘&H éi %Y PbCWﬁHEPPfY PRkignally é“%ﬁtt‘%’ﬂéu' F Grglkexy

het er oal i pha tidge hryuﬂ:gyt g}'oﬁptQld%ﬂioﬁﬂll)%dﬂ'ﬂﬁnll@'acdbumyboﬁﬂtwmﬂl@Hn)é ngRNtai n an
oxygen 15 and R[err% each |ndependently

n
represent hydr d%@ﬂnﬁwa@a{;@n anErEpn ‘mﬂnhw el atom, THBP & Pl or@yo,
Cqerr]Rerr] Oi’bmﬂrﬁﬁdn] &ofty wrhichRaN Be Partiof h NENOr R[tembieuawﬁem{ <p& evi ously

defined an repr esent ro err]al kyl or phenyl;

Rlerr] repﬂ%sen?éawg( Lll 'é'r‘tte}’gf'gﬂyafo"gf” frutadboxgy y1 - 7 20

Rlerr] represents hwdmmrﬁrm@bwa | deayth ito which they are attaché?{mm]a represents
Cerr]-alkyl, err 0X 0 err hen X
is an oxygen at ﬁ]%%“’?ﬁb %lﬁ}’ g"eﬁnfé ﬁﬁ%’l‘ tﬁé’ 1ring ato the broken Iine

represents an opti onak, Hoabd thebfittdgen atom to which they aaanshtzp:harﬂ rraealt i cal |y
accept abl e sal 4s thqr cul ar SUB%CI ass of cotr‘TlE)ound

of formula (1) ter?ﬁé’?“wﬁé% t34 to 7 ring 00 R IR phtionally Fonigain an oxyge
Cl err] al ko¥y, frlnmrtmﬁ[ err]al koxy, ([err]al koxy(Jerr]al kyl, -
fluoro( err]al kox Kyl .Clerr cIo _
phenoxg be]nzyl oxg;chg h K%@cgﬁ‘gaepﬁﬁ%%ﬁ %ms%é[hé'gof ]hraX ‘e‘f’@(’h[ err]
and Rl err] eac mﬁm.pamd@@bmwrr&mﬁﬁémhere Re and Rglahrecagmemuaq definedlakagd! ; 30
Rlerr] represense £h dr%%qailf&’l' roClerr]al kyl, Cferr]al koxy.

{ oal'k er

fluoroCerr]al kox err cycl oal kyl ([ err]al kyl or cyano:
Rlerr] represents hﬁéﬁmgmenhé)@g@@NRSF'eonl}Q&mhytyl Clerr]al koxy. CF[err]

()CF[err] agderr]. gru y err], Sqerr]Rerr],
CJerr]Rerr], CON m’ﬁ[“grlwr“@ ééh(féﬂ@ err]al kynyl or (Cferr]alkyl
’“ represents Crealkyl, Cisalkoxy, fluoro(; rsalkyl or phenvl:

X is an oxygen atom or two hydrogen atoms; and

the broken line represents an optional double hond;

and pharmaceutically acceptable salts thereof.

25 One particular sub-class of compound of formula (1) is that wherein:

R! represents Crsalkoxy, fluoroCiealkoxy, Ci.salkoxyC:.salkyl,
fluoroCicalkoxyCi-aalkyl, Cesalkenyloxy, Cazcycloalkoxy, phenoxy. benzyloxy.
cyano, halogen or NR*RY, where R* and RY each independently represent
hydrogen or Ci.alkyl ;

30 R* represents halogen, Ci.salkyl, fluoroCisalkyl, Ci.salkoxy.
fluoroCiealkoxy. C:acycloalkyl, CazcycloalkylCiaalkyl or cyano:

R represents hydrogen, halogen, Cisalkyl, Cisalkoxy. Cbs QOCE:, NO-.
CN, SR*, SOR», SO4Re, CO2R», CONR2RY, Czealkenyl, Casalkynyl or Ciaalky)
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substituted by C[err]al koxy, where R err] and R err] each i ndependent |y

r epr esent hydrogen or C[err]al kyl; Xis two dr ogen
atoms; and WO"”"’"&nd phar maceutical |y acceptable salts tm"’m@X

A preferred cl ass of conpound of fornmula (M) is that wherein Rlerr] is
hydr oxy, Cerr]al kyl, Cerr]al kenyl, (err]al koxy,

fluoro([err]al koxy, CJerr]al kenyl oxy, {err]cycl oal koxy,

Clerr]cycl oal kyI | kQx e r.r

SO err]Rerr], %t"lrﬁ[éec&’je %‘6‘%’%‘% WW% I’RLRL& hepe%&rﬁiyﬁ{e T ntf orma

5- menber ed sat M@nrwnmdbylt al ni ng one oxygen atom A
particularly preferr two v en laolo) H{ij of formula (lI) is that wherein 10
Rlerr] is a (Jerr]al oxy, %:Ferr’% koxy or (err]cycl oal koxy group,
especially net mu})pharmaceutxca}ly attcewrablewltekl}ere@ 2,2-trifluoroethoxy,

242, LT orget hoxy, ZohiR A tmpoung of SEHSLER! SIS PRV
further prefer r(e-dalkb'h;{h seﬂken}dr(ﬁxcculkdxnﬂiubtvé‘nmlbwn&éaﬂmmlommaivwctOIaﬂmxy

wher oi n RLert] GSnRIGICMIBY o BhENGR? SR 050k, o DRk By o0 ©f a5

of conpound of orrru

;I U?Li ne orfchlgrglulrnlﬁ2 &Irmra 5-appderal sagurtddngepmtainingone oxygen atom A |
ur er preferred c err
P Rvar ogen. “DaftgsuisFRabREYRlas & eEhpful ettty ) AR Shielf TETL

NR[ err] R elg ], Bris nhealkoxsofuioroC)calkoxy or (‘@mdpelkﬂpegm]m.requywwwﬁ oxy,
met hyl, met hoxy, Yeriffubbdnhet] J;Q”Etzf%lln & ¥')z-.€t%omet?oxy 2ﬂﬁ$x%9thl%§d?f er red is
98

the class of conmpoun whi'ch ogen
atomor a fl uoroa@pm’m Qroaryh'grle&p pecigllyy Rt iswenthewy, ortrytrlmramxamet hoxy

or 2;2,2-trifg erﬂﬁhgpf%ferm%a&ﬁp&?ﬂ[ﬁhba of éﬁg%?fslmﬂ r'ﬁve tion is that

trifluoronet hoxy her preferre asss conmpound of
formula (1) is wheeing'ds aichcloyrepexy graum hydr ogen at om or a fluorine

atom 25 15 Arm;omer p%emar:ﬁds&icaﬁ.ﬁomd SFBANA ) B thhOwRremh RS al S
that in which Rerr] is rogen atqm A further

preferred cl asshY(S‘F"ﬁ?Bn%%Hﬁ %F’M"b‘i‘ﬁﬂf’"&“ (qsyeqaglyta{{g[drwgraé?m R6 i s a
hydrogen atom A further prefeﬁls&élaﬁf&fc&ﬁﬁ&dadlcﬁidrhﬁl&(lﬁﬁ&hﬂfwmﬂiﬂq{md of

formula (1) in s a 30 ] al kyl u rei

CHerr], CH( CH[*\é'VQr %rlﬁieom er?qowﬁﬁ] ":?ﬁ%&'éé‘ﬁg’& afw @ﬁF’ Lk i s
substituted by (a:hErmwbem@ﬁrmy are@lwc.lnbmoky rtaﬂa@rammyl Bﬂp!?en?l) 3 nitrogen
at ons as prevj.ousl t he

|
5-menberer®ring is ﬂ“‘ﬁgféfffég}ﬁﬂ}"tﬂﬁq 6““5‘@?"@8{'88“”’?8{‘;‘1 @ wrich ﬁg‘% 97/ 49710

PCT/ GB97/ 01630 halogen atom or a fluoroCi.salkoxy group, especially florine, trifluoromethoxy or
2,2,2-trifluorocthoxy. Most especially, R® is trifluoromethoxy.
A further preferred class of compound of formula (I) is that wherein Rt is a
hydrogen atom or a fluorine atom.
25 Another preferred class of compound of formula (I) is that in which R%is a
hydrogen atom.
A further preferred class of compound of formula (1) is that wherein RS is a
hydrogen atom.
Also preferred is the class of compound of formula (1) in which RS is a
30 Cisalkyl group, in particular CHz, CH(CHs) and CH2CH2 and especially CHz,
substituted by a 5-membered heterocyclic ring containing 2 or 3 nitrogen atoms
as previously defined.

In particular, the 5-membered ring is a heterocyclic ring selected from:



[err] Particularly preferred heterocyclic rings

are selected from [err] 5 Anot her preferred class of
conmpound of forrmula (I) is that wherein one of Rlerr] and Rlerr] is
hydr ogen, an 2l ly wherein Rlerr] and Rlerr] are both

at ons. d‘waw’%ﬁr{;jrther preferred class of conpound of.f%?%gﬁgﬂﬁg? S
that wherein X represents two hydrogen’atons. 10 Preferably the
doubl e bond represented by the broken line is absent. One

favoured group of conpounds of the present invention are of the
formula (la) and pharnacguti ally accept§QH9/salts t her g@of .

’ 7/

<~ ! ‘ <~ h ' “Q:]//

N N N

| ~¥ T L

N N
H
ZNR'R"
8
p N
o=< | ; N ; and <
u \
N ZNR'R® N NN
ZNR',Re ZNR?RE

Particularly preferred heterocyclic rings are selected from:

H
.. N ﬁ\( ﬂ
o=< } o o—‘=< | : o=< | ;
N
] y i ZNR'R”

N N

N ZNR'R’ ZNR'R’ N
ZNR'R®

5 ' Another preferred class of compound of formula (1) is that wherein one of
R¢ and R is hydrogen, and especially wherein R® and R'® are both hydrogen
atoms.
A further preferred class of compound of formula (1) is that wherein X
represents two hydrogen atoms.
. 10 Preferably the double bond represented by the broken line is absent.
One favoured group of compounds of the present invention are of the

- formula (1a) and pharmaceutically acceptable salts thereof:
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Rlerr] and the broken |line are as defined in relation to formula

(ry. 5 th respect to compounds of the fornul a wher e
present), ngfﬂ'émafxv | i near, branched or cyclic grou ('ﬁ%R? ly Z
contains 1 to 4 carbon atons and m¥st favourably | or 2 carbon
atons. A particularly favourable group Zis CHerr]. Wth

respect to conpounds of the formula (1), Rerr] may aptly be a C[err]al kyl
group or a (Jerr]al kyl group substituted by ;@’ hyggoxyl or ([ err]al koxy
group, R err] may 10 aptly be a (Jerr]al k gf oup or a CJerr]al kyl group
substituted by a hydroxyl or group, or Rerr] and
Rlerr] may be linked so that, toge it rogen atomto
which they are attached, they for Jyrrolidinyl, piperidyl,
nmor phol i no, thi onorpholino, pipera g Q| peraji no group substl tuted on
t he nitrogen atom by a ( err]kl ky bup or a ([ err]al kyl group
substituted by a hydroxy 15 or CJerr] roup. Wher e
the group NR[err]Rerr] represents a heteroalllﬁ)ﬁatic ring of 4 to 7 ring
atons and said ring contains a double bond, a particularly preferred group

is 3-pyrroline. Whefl®) t he group NR[err]R err]
represents a non-aronmatic azabicyclic ring 20 system such a system may
contain between 6 and 12, and preferably between 7 and 10, ring

atoms. Suit abl wherengB',iRfcRUdRe abd shreliyiokgreling] arelas Upfimechib relation to formula
5-azabi cycl o[ 2 Ig 1] heptyl, 6-azabicycl o[ 3.2.1]1octyl,

2-azabicycl o[ 2. 2. 2] oct yl, 6- azabi cycl of 3. 2. 2]nony|

6- azahi cycho[ 3. 3. 1] W@Mespe@t torcapipoyrdsail g formpladbyY (where present), may be a

£ S5 Syl ) e SOBBH ShoHABSEH g
6- azabi cycl o[ 3m@st m,qrybly L or 2 carbon atoms. A particularly favourable group Z is CH

With respect to compounds of the formula (1), R7 may aptly be a (u-aalkyi

group or a Ca.salkyl group substituted by a hydroxyl or Ci.zalkoxy group, R® may
10 aptly be a Ci-salkyl group or a Cgaalkyl group substituted by a hydroxyl or

Cl-zalkoxy group, or R? and R® may be linked so that, together with the nitrogen

alom {0 which they are attached, they form an azetidinyl, pyrrolidinyl, piperidyl,

morpholino, thiomorpholino, piperazino or piperazino group substituted on the

nitrogen atom by a Cisalkyl group or a Czaalkyl group substituted by a hydroxy
15 or Ci2alkoxy group.

Where the group NRR? represents a heteroaliphatic ring of 4 to 7 ring
atoms and said ring contains a double bond, a particularly preferred group is
3-pyrroline.

Where the group NR7R8 represents a non-aromalic azabicyclic ring

20 system, such a system may contain between 6 and 12, and preferably between 7
and 10, ring atoms. Suitable rings include 5-azabicyclo]2.1.1}hexyl,
5-azabicyclo]2.2.1]heplyl, 6-azabicyclof3.2.1]octyl, 2-azabicyclof2.2.2]octyl,
6-azabicyclo[3.2.2)nonyl, 6-azabicyclo{3.3.1}nonyl, 6-azabicyclo]3.2.2]decyl,
7-azabicyclo[4.3.1])decy), 7-azabicyclo|4.4.1]undecyl and

25 8-azabicyclof5.4.1)dodeceyl, especially 5-azabicyclo[2.2.1Theptyl and
6-azabicyclo[3.2.1]octyl.
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Were Rlerr] represents a (Jerr]alkyl group substituted by a 5 or

menber ed roallphatlc ring containing one or tmo

sel ected fronrﬂfwgﬁhp S, sui tabl e ;lngs I ncl ude pyrroF %ﬂﬁ

pi peri di no, piperazino, nDrphollno or t hi onor phol i no. Partlcularly
preferred are nitrogen containing heteroaliphatic 5 rings, especially
pyrrolidino and norpholino rings. Particularly suitable

nmoi eti es ZNR7R8 i ncl Wherd Rbmepresentsai Qs-alkiys giokip enbititoted by a 5 or 6 membered
CHerr]CH err . r i )

LT o111 A gl oA AR St s
In particular, zuitabl@riageimhidy pﬁ'ibhdmb mipetridiiyj, @upe}*ﬂlm, m}orplmlmoedrer ably

Wion any var i abtRoBeRpLnGy PirteRlar Hhbtel a e BRT Eiriaimhe S R "

substituent 5 i t singsfespacidliypyonlidaoandocarphditoaings. | ndependent of its
definition at [ t %@R her ei n,
the term "al kyl " or Pgﬁ uYarB' sr&?trabﬁciﬁ;&‘&n& 7R“ tmchfde those wherﬁ ZJ“EF(‘%!E éﬁs that
the group is st Ci:GH: and W&hmhmino @e;hmlaasn@fdlmenhvhmmo ahdthylagnm,lps

i ncl ude net hyl , | n-butyl, s-butyl and t-butyl.
Exanpl es a;%tm%?d‘t@'b aé‘)?ym&ﬁ’gups i ncl ude net hoxy, et hoxy,

n- pr opoxy, i-propoxyin partxcular rZﬂswdgqabl)sCHmamkNRéﬁb"dsbrdierﬂbby;dimethylamino

As used her fluoro( err]al koxy" neans
a 20 qu?"r] ala%ﬁﬁmgﬁ gﬁ%ﬁqﬂﬁﬁ%&{aﬁ%%&g&ng% one or nore (in
particular, 1 to 3) Whdn age variable occuzs more fhan ond tise in dorimada @) byinfdnyor i ne
atons. Simlarl ypstififent Gid e {lfnlit‘rmlrrﬂxqa%fl L(ﬁxlnke\‘lke is deﬁrelade[m%pﬁs ﬁeﬁlﬁ‘&f Jnal Kyl
group in which one or nore (1n particular é?

have been repl ag¥aty pthef pegsrienee. at ons. Part i cuI ar | y pref erred are

fluoroCferr]al kyl angg L%ﬂ?%p%lqh%k%%y&f err a@l: artS b @Fddy

CI-l[err]Cl—l[err]F 25 [err]

OCH[ er r ] CH[18r r | meamCiijab the KTopp i straight apbrp @nplps ofmyita satl yl groups
especi al 'y CF[ effelude %ﬁ%t‘lyﬁﬂ%t%lfﬁrﬁﬂ’ﬁ': - Sﬁfy] Qbut land t-but’yl Ex-EQf'pIes
cycl oal kyl groups referred el’n_rmay represent xanpl e

cycl opropyl, cy®f %Plylalkoety@rwm}rdwe@wr Gﬂéwr n-pmpsm £-BEANOXY,
cycl oal kyl aI Kyl n-butoxy, s-Bhte¥pani@y-bl@xy f Or exanpl e, cyclopropyl nethyl. 30

Simlarly cycl oal kox groups referred Lo herein my égopresent for
exanpl e, cycl opr opo wied heeainthe derms “lluoroCrsalkyl” and fuorpGrsgl hoxy' gPeansthe

terns "al kgoyl " Casatkyl 8t &ydanoxy @ﬁc@ ifi wHidh éile opa:rdre qh pamcunar, 1 LB MRIrGERANS
that the group is straight or ed, Exa i tabl e al kenyl
groups incl ude ¥emghaye been ‘1"9‘3""‘3& % yQripg atom angwyf arly, g’t?p“’}"g ‘ProrpGragihy!”
means a Ciualkyl group in which one or more (in particular 1 to 3) hydrogen
atoms have been replaced by fluorine atoms. Particularly preferred are
fluoroCi.salky! and fluoroCi.aalkoxy groups, for example, CFs, CH2CH3F,
25 CHzCHF2, CH2CFs, OCF3, OCH2CH3sF, OCH2CHF: or OCH:CF3, and most
especially CFs, OCFs and OCH2CFs.
The cycloalkyl groups referred to herein may represent, for example,
cyclopropyl, cyclobutyl, cyclopenty! or cyclohexyl. A suitable cycloalkylalkyl
group may be, for example, cyclopropylmethyl.
- 30 Similarly cycloalkoxy groups referred to herein may represent, for
example, cyclopropoxy or cyclobutoxy.
As used herein, the terms “alkenyl” and “alkynyl” as a group or part of a
group means that the group is straight or branched. Examples of suitable
alkenyl groups include vinyl and allyl. A suitable alkynyl group is propargyl.
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As used herein, the term"heteroaryl” as a group or part of a group neans

a 5- or 6- nenbered het eroaronatic ring containing | to 4 heteroatons
selected WO N, O and S. Particular exanples of suBSI/GRYMIEOi ncl ude
pyrrolyl, furanyl, t hienyl, pyridyl8 pyrazolyl, imdazolyl,

oxazol yl, isoxazolyl, thiazolyl, isothiazolyl, 5 pyrazinyl,

pyri mdinyl, pyridazinyl, triazolyl, oxadiazolyl, thiadiazolyl triazinyl,

and tetrazolyl. . n.us b

fluorine, chlorine, ABr"Sefﬁi lheé'em’ mete”gn 'F’og%’ﬁegs %Hﬁ)uh&éﬁk ?g%qﬁ@gens are
fluorine and chiSeor Generibaned bétefdavmmatieringcontaining lppdflmtvredmnmk’bs@d
otherwi se St at gl 00 and 8. ParticulsP&Edrhibs GIIBLLRDs tchlde ByiBf1, ToRiG1, Of Lhi s

i nvention include

(6S, 5R) - 3- ( 2- rmhxhoydypﬁndyﬂ,mwmsd.mﬁmmmmlxl isoxsimelsi); thiazalylaisgthaazelyl,
spiro[ 4. 5] gec ne: L .

(55, Sk 2} B5° ( Brfilfiy) pyrimiginy). pyridasia, riazolv, xpdisnolyl, thisdiasply), sriazinyl,
spi ro[ 4. 5] decamed tétbazolyl.

() (65" SR, 35°) - 2. (AndB\ MoK Ko s Wt FATGIoRO WNRRP e CBRY bk > 7 222

(68 5R, 39) - 3- (anmmyﬂl&mostfdpubabmsmﬂpmwﬁl)d@lqsh@mflwh?ch(mozmm ri azol

yl - 3- I ro[ 4. 5] decane;
(6S, 5R) - 3- F?g%%(%gg%lﬂgqgm%ﬂzﬁgﬁ%rﬁé?hoxyphenil ) - 6-phenyl - 1- oxa- 7-aza- 20
spiro[ 4. 5] ec 3- eneSpecific compounds within the scope of this invention mclude

(65, SR 35) - 3- (fod G0PS ERRKYils b LRRRABSSBIABIors 1 BR8P, 1-oxa- 7-aza-

spiro[ 4. 5] deca
5R)-3-(2-allyl 6R!y0l5*>ﬂdﬂpf*l-mrorret hoxyphenyl ) - 6- phenyl - 1- oxa- 7- aza-

spi ro[ 4. 5] dec- g 3S%.8-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl- 1 -oxa-7-aza-
(6S, 5R) - 3- (5- trlf uor%mgt nmoexyo¥ 3“d|u°§/°droob%r¥gof uyr)anp7 % )-6-pheznyl

1- oxa- 7- aza-  Spiro{4.5}decanst 4. 5] dec- 3- ene:
(6S, 5R, 39)153- (@F)ts@*fdwqy{r@kﬂm%&y-&rmuhmamﬁédaylt)ampﬂmx,k doRapheny! -

1- oxa-7- aza-Spliro decane;
(6S, 5R) - 3- (2- néviFI&pldecqne: 2, 2. tri f | uor oet hoxy) phenyl ) - 6- phenyl - 1- oxa- 7- aza-

30 spi r o[ 4. wgisr,38)-¢ -'(@methoxy-5 trifluoromethoxyphenyl)-6-phenyl-7- (1 2,4 tnazolyl 3-
(6S, 5R, 35) -3- (2- met hoxy-5-(2, 2, 2-trifl uoroethoxy) phenyl) - phenyl -oxa-7-a
za- spi ngq(a-elgaqqe’l -aza-spiro[4.5)decane;

(6S,5R)-3-(2, 5161; 5K)23-2- &o;srbp&ytm&ﬁam}xmwﬁgn &phéMiloxal7-az@xa- 7- aza-
spiro[ 4. 5] dec- ?
PCT/ GB97/ &%6 30° spxror{ -)]d?(: 3-ene; 9

(65.5R,3S)-3-(2-isopropoxy-5-trifluoromethoxyphenyl)-G-phenyl- 1-oxa-T-aza-
spirof4.5]decane;

(6S,5R)-3-(2-allyloxy-5-trifluoromethoxyphenyl)-6-pheny!- 1-o0xa-7-aza-
spiro(4.5]dec-3-ene;

25 (6S,5R)-3-(5-trifluoromethoxy-2,3-dihydrobenzofuran-7-yl)-6-phenyl- 1-oxa-7-aza-
spiro{4.5]dec-3-ene;
(6S.5R,3S)-3-(5-trifluoromethoxy-2,3-dihydrobenzofuran-7-yl)-6-phenyl- 1-oxa-7-
aza-spirof4.5])decane;
(6S.5R)-3-(2-methoxy-5-(2,2,2-trifluoroethoxy)phenyl)-6-phenyl- 1-oxa-7-aza-

30 spiroj4.5}dec-3-ene; '
{65,6R,3S5)-3-(2-methoxy-5-(2,2,2-trifluorocthoxy)phenyl)-6-phenyl-1-oxa-T7-aza-
spiro[4.5)decane;

(GS,5R)-3-(2,5-bis(2,2,2-trifluorocthoxy)phenyl)-6-phenyl- 1-oxa-7-aza-

spiro{4.5]dec-3-ene;



(6S,5R 39)-3-(2,5-bis(2,2,2-trifluoroethoxy)phenyl)-6-phenyl -1-oxa-7-aza-
spi ro[ 4. 5] decane;
(6S, 5R, 3S)-3-(2-di fluoromet hoxy-5-trifl uoromet hoxyphenyl) - 6- phenyl - 1- oxa- 7-

aza- | T ] decane; 5
(6S, 5R) - 3- ( 2- ,92'{'%‘ ri fluoroethoxy)-5-trif Iquor onet hoxyphen§FT’9§?76‘F1‘8:??yl -1-0

xa- 7- aza-spirof[ 4. 5] dec- 3-ene;
(6S,5R, 39)-3-(2-(2,2,2-trifluoroethoxy)-5-trifluoronethoxyphenyl)-6-phenyl -

1- oxa- 7-aza-spiro[ 4. 5] decane; (6S, 5R,
39)-3-(2-(2, 2, 2- (g5, SO R A1) 2, Bl a0 SRS M ehy -6 IRAYIL 1-dxPXazal- aza- 10
spi ro[ 4. 5] decane; and pharnmaceutically acceptable salts thereof.

Furt her specifi cSRIEphBIdaeRNY, thin the scope of this invention include:

(3R 5R 69) - 3- ( 2- R30I H A difibhbromR RS RRR B Yn mP B PHenFt- P$2a-T-ad2.2-
spirof 4. 5] decane;méi r

(3R 5R, , 6S) - 3- ( 2shielhBldgeane ¢ i f | uor omet hyl ) phenyl ) - 6- phenyl - 1- oxa- 7- aza-
spiro[ 4. 5] desane(GS,SR)-3-(2-(2,2,2-triﬂuoroethoxy)-5-triﬂuoromethoxyphenyl)-G- henyl-1-oxa-7-

(3R 5R, 6S) - 7-benzyl - 3- ‘ 2- get hoxy-5-(trifluoromet hoxy)phenyl]-6-phenyl - 1- oxa
- 7- aza- st Bl sildecdiras:

(3R, 5R, 6S) - 3- ( 2- ®8I5R3IS)-HAL @ - tiampiRtheky ) pliaMydrdmethek@iichyll-6 Hhanyl= Réar 20
spiro[ 4. 5] decane; )

(3R 5R, 6S)- 3, 6- b?'§f*f5?¥§’ﬁ%ﬂ-ﬂdﬁ‘-’%‘<’é- 7-aza-spi ro[ 4. 5] decane;

(3R, 5R, 6S) - 7- bengyl 533 3- @R RO ok det hdxy P56 DaBlop Ry DLE ydn)i-B-oRameh- 1- 0xa- 7

- aza- spi rpg%il ",;';Ikdeca’ne;
([err]) - (3R'0 sR-sRyel.Oldecaser ot hoxyphenyl ) - 6- phenyl - 1- oxa- 7- 25
(SR SR 69) - 3 {2 e m L e D e r.o[ 4. 5] d

, 5R, -3-(2- et enyl ).z 6- phenyl - 1- axa: 7- aza-spi r.o[ 4. ecane;
(3R 2R 63)-3- 5. ot hauyr T hediciaRRRRAR IR e poPOee Rls rensRn 150 | o,
but oxycar bonyl ) a@&5H68)0d-@-mpthorpd-(Giflpeomethoxy)pheayip G pihen el ex o-7-a2d-| v
acceptabl e salts thﬁ{ﬁﬁééapﬁo Yet further specific conpounds

within the scope™§P vention include:
(3S, 5R, 6S) - B5 ( 2- GRARBED @aypethoky-bi(trifitmramathyiiphepylh6phbiy!6-plachyda-| - 0xa- 7- a

za- spiro lﬁ, Fj,g?gcaang;

(3R 5R, 6S) - 3- [ 2- &Rl 0P 8P0%y- 5- (tri f | uor omet hoxy) phenyl ] - 6- phenyl - 1- oxa- 7- a
za- spi r oBA.53, 69 tbanzyl-3-[2-methoxy-5\@ifRidtai@othGxy)phenyl]-6-phenyl-1-0xa-7-

PCT/ GB97/ 01630

aza-spiro|4.5]decane;

(BR,5R,6S5)-3-(2-methoxy-5-trifluoromathoxyphenyl)-6-phenyl- 1-oxa- 7-aza-

20 spiro|4.5]decane;

(BR,5R,6S)-3,6-bis(phenyl)-1-oxa-T7-aza-spirojd .5]decane;
(3R,5R,65)-7-benzyl-3-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-oxa-7-
aza-spiro[4.5]decane;

®)-(3R*,5R*,65*)-3-(2-methoxyphenyl)-6-phenyl- 1-oxa-7-

25 (phenylmethoxycarbonyl)aza-spiro[4.5]decane;
(3R,5R,65)-3-(2-methoxyphenyl)-6-phenyl-1-0xa-7-aza-spiro[4.5)decane;
(3R.5R,65)-3-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-oxa-7-(tert-
butoxycarbonyl)aza-spirol4.5)decan-2-one;
and pharmaceutically acceptable salts thereof.

30 Yet further specific compounds within the scope of this invention include:

(3S,5R,65)-3-(2-cyclopropoxy-5-(trifinoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-

spiro{4.5}decane;

(3R,5R.65)-3-(2-cyclopropoxy-h-(trifluoromethoxy)phenyl}-6-phenyl- 1 -oxa-7-aza-

spirofd. 5ldecane;



(3S,
5R, 6S) - 3-[ 2-cycl opropoxy-5-(trifluoronethyl)phenyl]-6-phenyl -1-oxa-7-aza-
spi ro[ 4. 5] decane; and pharmaceutically acceptable salts thereof.

In a further_aspect of the present invention, the conpounds of fornula (I)
5 may be ¥ @%3?7% in the formof a phar maceut i cal | y acc@FTEIPHoes ¢
especially an acid addition salt. 10 For use in nedicine,

the salts of the conpounds of forrmula (I) will be non- t oxi c
pharmaceutical ly acceptable salts. Qher salts may, however, be useful in

the preparat i oraagggtdse gggt@?a%xgssc&mﬁ Lﬂlyi)Pﬁedyg Pﬁén@m% Alazhhel r

non-toxic 10 rma ccept abl e sal

phar maceut i cal I"p"‘@léd"é‘ﬂﬁcalbﬂ e salts of t he conpounds of this invention
i nclude acid a‘l%ﬂtp'lmgﬂn@hﬁéaﬂ’y‘ycﬁ%tmysalf,.%ereof exanpl e, be formed by

m xing a solution of the co according to the invention with a

sol ution of a phar mieafwthen 4We‘é@§@19t%$eét HB’PG“%&PP gpmpounds Offhm!\‘l@(fﬁl oric
acid, fumarg c gl aﬂ\, bl B %Rnam Gh & dboufBlIF iabeeB bt satt!6Glatially &

aci d, acetlc acl I C ac tartaric acid, carbonic acid, phos horlc
acid or aslﬁlaﬂdl}wh@aétcl d. Sal ts of am ne groups may al so conprise
quaternary anmoni UMRgy yse in xﬁ&b&ﬁe ltRe w&%tﬁ%n%hﬂ&d}*f&ﬁrﬁﬂfﬁ)% B Gas.ries a
sui t abl e organi c group such an a eny or aral kyl

noi ety. Furt herlt®e eharmé?‘élqaﬂé aeCGRIAbIA Radts. Otﬁ/er sals maye WﬁVeﬁthedwe%m y an

aci dic noiety, tﬁé’%%?la‘%xoﬁ'%ﬂﬂ%ﬁibbhﬂ&d Acxora ?QBEl?ebxlneer?(.%n or of BhdiSndI@hROf May
i nclude netal salts such as al kali netal sodi um or

pot assi um ¥4 t Pharmaceytically %ﬁel’é%h?ﬁalﬁet“d{“a&h’l l@rmew'gmcelbx aqceptable saligplsi um
sal ts. " the compoh@s 8thisSinPhtioBSndldd RS AodiGANVRRWIBERnaFERPS, such as
by reacting the free base formof the product with one or nore

equi val ents of exdaprlephs fgppedbymixing a solution °f§1?°é’°'§81’%h%°°‘{fﬁhr’f€efﬁltb‘f’n in which

the salt is lnsmdeuhbﬁmmrd $0luforSeTl Bk mastibic A%y %eptabmamrsuwmhch ls renoved
i n vacuo or by freeze dryldglﬁ or_. by. exc ang | t he ani ons an

exi sting salt h¥Aroshigrifaid.dimagicsRidap Lolnesyl ?'aﬁafas%»crﬂa'ﬁﬁé%gwmc

The preserss i neid] adelic aan ckiﬂ-ﬁfacm tdvitdkid dckd, 2a:dPRicREdIph@Phdiic ddiParcOnpounds

of fornmula (1) a.[b? E Ger .. suchp?rodr s will be functional

derivatives of Swphuricagig, ATHGE B COMPrigh ARsfeLAry Ammaniym

converti bl e i n suityin whicltie: ddifo HtrogenhQoth ﬁ:e:dne@armtwmd o@éadi@f:ﬁubam{lif as
tron o

Sui bl ¢ pr od 8 A6 R0 ALkRL IR B Eprehsymasp ok e BgRHRLs
of Prodrugs”, (aﬂthehlnvdi!nmdgaﬁwdm deldicemoiety, sﬂxﬁaﬂﬁe pharmaceutxcallv acceptgdicodr ug may
be 2. Bhar e o! ol hSShingSs HE0h 1Al wen 81 oaR Rl BELASIL Y couum or 2CT1 VE

subst ance par ent ecu

WO 97/ 49710 potassium salts; an(l alkaline earth metal salts, e.g. calcium or magnesium salts.

PCT/ GB97/ 01630 The salts may be formed by conventional means, such as by reacting the

free base form of the product with one or more equivalents of the appropriate acid

in a solvent or medium in which the salt is insoluble, or in a solvent such as

25 water which is removed in vacuo or by freeze drying or by exchanging the anions
of an existing salt for another anion on a suitable ion exchange resin.

The present invention includes within its scope prodrugs of the compounds
of formula (1) above. In general, such prodrugs will be functional derivatives of
the compounds of formula (I) which are readily convertible in viro into the

30 required compound of formula (I). Conventional procedures for the selection and
preparation of suitable prodrug derivatives are described. for example, in "Design

of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.
A prodrug may be a pharmacologically inactive derivative of a biologically

active substance (the "parent drug" or "parent molecule”) that requires



transformation within the body in order to rel ease the active drug, and

t hat has | nproved delivery properties over the parent drug nol ecul e.
The transformation in vivo may be, for exanple, as the result of sone
met abol i ¢ pr QEE9suerid/Ch as chem cal or enzymatic hydrp}_.y,éhgmq%ma
carboxylic, p ospfmrl c or sul phate ester, or, 5 reducti on or oxI dation
of a susceptible functionality. The present invention includes
within its scope solvates of.  the conpounds of formula (1) and salts

t hereof, for exanple, hydrates. The conpounds according to the

i nvention have afrahsfodiationrwithiatUebedy inoOrder to relesathesctivadengyandabatoradi ngl y
exi st both as enantio and as di ast er,eoi so S | tol S.1 O :
under st ood t hat ‘mw"s‘{ﬁr’g‘%ﬁ?’%’a’r%?%"'g{ﬁ%”ﬁf gﬂe&aé%’ﬁf ef Ientj)b?ecglre 'etrhe %ranbfeo%gg%%ssed
wi t hi n t he scopeinafivd inay pe.deeatample astthoresult of some metabolicTirecess, sher aed

ds of the,for.ml I la) . t he,. ' . | d
o Bbsent wi || reveeef ety el il BhiBBBtic or suiph PRt of "
iﬁ poi;essfeds by meldeTumrm@utﬁﬁmﬁ pExfaﬁmégﬁlibléﬂlln(:&iormJit)B-(S), 5-(R) and 6-(S).
Thus or exa as shown 1n.for a lerr
(I'b) P! R rPret Ry o nEhigRs dirbln Sl solvatesf the compoppge
formula (1) and d¢fifermuid® (I) anilesltcthebaf, dpt dxanple, Hpdrates. bond i s absent is that
with the stereochem ﬁoosses§'ed by

t he conpound of Exanp hré’y‘?%_ 5')'45 aéaporg'gxgiﬁ g@mvgntfoﬁ)!}a&aag%eﬁ%ﬁmﬁgi ymmetnc
WO 97/ 49710 centres, and may accordingly exist both as enantiomers and as diastereoisomers.
PCT/ GBI 7/ 01?09’0 It is to be understood that all such isomers and mixtures thereof a]i%
encompassed within the scope of the present invention.

The preferred compounds of the formula (I) and (1a) where the optional
double bond is absent will have the stereochemistry of the 3-, 5-, 6-positions that
is possessed by the compound of Example 124 G.e. 3-(S), 5-(K) and 6-(5)). Thus

15 for example as shown in formula (Ib)

(Ib)

A particularly preferred class of compounds of the formula (I) and (1a)
20 where the optional double bond is absent is that with the stereochemistry 3-(R),
5-(R), 6-(S) (e.g. that possessed by the compound of Example 214), i.e. as shown

in formula (Ic)



[err] (lc) For
I nstance, the 3(R) conpound of Exanple 214 is nore potent than its

3(S) epiner, Exanple 124. It will be appreciated that the
preferred d§;ini};?ns of the various 5 substituents recited herein may
be taken al &M"#Pn conbi nation, and. apply to t he JETARIZOI63E il a
for conpounds of the present invention aslawll as to the preferred

cl asses of conpound represented by fornmula (la), formula (Ib) and

formula (lc). The present invention further provides
pharmaceuti cal conpositions 10 conpri sgngpone or nore conpounds of
formula (1) in association with a ghar maceuti gal |y acceptable carrier

or excipient. Pref er BQl y offe\confposyT ons according to the
invention are in unit dosage B3

ablets, pills, capsules,
powders, granules, solutions omsus or suppositories, for
oral, parenteral or rectal admnis 9 adnkhi stration 15 by

i nhal ation or insufflation. e g@paring solid conpositions
such as tablets, the principal activ ngredient is mxed with a
phar maceutical carrier, e.g. conventional tabk®ting i ngredi ents such
as corn starch, lactose, sucrose, sorbitqig talc, stearic acid.

magnesi um st earate, dical ci um phosphate or gums, and other 20 _

phar maceut i cal di | U&artiBstancegthefRyreomnoynd of lixamele 214 isypereqrotant shamits
conposi tion  gs) efinial Abflntifle d2f10M0geNneous nixture of a conpound of the
present invention, or a non-toxic pharmaceutically acceptable salt

t hereof . Wen ref erlti%iljbe gppregiaied that the preferred delinitions of dhpvariassons as
honpgeneous, i ubkBtuBRey YocitdiPerbilGnAFhd taken alone of HoRMbi®dlion! sndlisyieised
evenly throughout the conposjition so that the conposjtion 25 may be
readi iy subdi vih§&gnenis lgrrauladpr sompopads of\ae prpsentgpeendionsas well as e theys
tablets, pill spRfsdrddeRibds®T compdundsepreferte®@bp lovmuft () frRURAEH) dn@n IS then
subdi vi ded |ntP unjt, dosage forns of the type descri bed above cont ai ni ng
fromo0.1 ormylafi®y i 500 mg of the active ingredient of the present

i nvention. The t ablPiesprégent invention furthéPpPot/idds fh@rmaceutical compositions

PCT/ GB97/ 5)%630 . f . . : 13

pills of the nGTRrsEARSLr Moshoeupevpds elfarmyia P naseriahes vitbthounded to
provi de a pharggsagiallp accepiablercdinier drieecipiduant age of prol onged acti on.

For exanple, the tap can.compi i se an i nner dosage and an

| et or B | | .
outer dosage conpon erﬁﬁaral{l% thq compositions according e invention are in unit dosage
forms such as tablets, pills, capsules, powders, granules, solutions or suspensions,

or suppositories, for oral, parenteral or rectal administration, or administration
15 by inhalation or insufflation.

For preparing solid compositions such as tablets, the principal active
ingredient is mixed with a pharmaceutical carrier, e.g. conventional tableting
ingredients such as corn starch, lactose, sucrose, sorbitol, talc, stearic acid,
magnesium stearate, dicalcium phosphate or gums, and other

20 pharmaceutical diluents, e.g. water, to form a solid preformulation éomposit.ion
containing a homogeneous mixture of a compound of the present invention, or a
non-toxic pharmaceutically acceptable salt thereof. When referring to these
preformulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the composition

25 may be readily subdivided into equally effective unit dosage forms such as
tablets, pills and capsules. This solid preformulation composition is then
subdivided into unit. dosage forms of the type described above containing from 0.1

to about 500 mg of the aclive ingredient of the present invention. The tablets or



being in the formof an envel ope over the fornmer. The two conponents can be
5 separated by an enteric |layer which serves to resist disintegration in

t he stomach and permts the inner conponent to pass intact into the
duodenum or tWoQ?Mmo del ayed in release. A variety of @&thﬂ,afﬁan be
used for such enteric |layers or coatli: ngs, such materials Tncluding a

nunber of polyneric acids and m xtures of pol ynmeric acids with such
materials as shellac, cetyl alcohol and cellul ose acetate. 10 The
liquid fornms in which the novel conpositions of the present invention

may be i ncor por giikshblftbe navbiicorhsdsitivnican be cedtkd onsthimwisagoagivhoded togirodde a

Usponsi ons,  andoptis /B bt bala ek SRS YRR ol IR G MR, Bhe table

cottonseed oi |, weidhcan @iiprise an mer dosage and po anter dosage componentabe latkdr as

elixirs and sim,lar .. rgaceytical vehi ) |t &bl i ' M 15
suspendi ng agentbseﬂ*gdgqgaﬁg uolsta'sltcffg\f)% 59 é&?nfgﬁégéﬁﬁﬁrﬂgwg%hgg%aa bl.?l’ al
gumns % uc lseparataddgeamaattiric lagacwhich sdrgestatresistdidisintegratiocidi therstomach

car boxynet hyl cel | ul _ . h Vi - roli,done or
gel atin. and pg?'guf’rthe% 1gp?rec§§1&)8¥r%n§§%) b #%ﬁé@%&qgglr% d&%g%% iog #\o lgey

i nj ection includelayhdserelcase. A vadetyraf giaterials caomipoused fafsuth entelria 1glers oas t he
active ingredieng,..] $Qci.at.l oF . ' - i ! r
wetting agent orasihdh, SRAIF4GHLR eins o Hotbe ofilyafif ks o iiEles 867
wat er-i n-oi | or polymeric-agaks avithesach siagerjals as shellac, cetyl alcol®iiand lotliulose acetate.

surface-act{ye agent gyl h. ' ' , - 1-00N] S,y : . such
as pol yoxyemqyl enes ofj‘tg'f!tl @hﬁ"e".‘ggg %%H%Leﬂror@? °2@?9ﬂ8‘?'m6‘g,‘ﬁ‘gﬁ&%‘?“%ﬁ}"’”&‘ﬁ&

ot her s omipdyt enigcqreomptedIpaadministrazion ongly @by igjection i®&lude Gongpusi t i ons
with a surface-agfi ; ' ' - | Vﬁﬁ% 0.05
and 5% surface- égl:u:hégs' éggﬁlﬁly.ﬂgﬁg}m‘mﬁb&%Bl\é%g!rsg_ﬁfnbx%%? H\/\g‘éﬁns? gnqﬂgn .l5% It
wi |l be appreci gmudsiensavithedible oils guabcisentignseed oil, sepprme oib carpnatioll popeashinl e
manni tol or ot heg &h@élm%%ﬁgﬁhlsﬁnﬁzﬁ%}ﬁg&ﬁtmal vehicle¥© RLELEIS didpbrsing or
necessary. . ui 't abl e enul’'sions may_ be prepared_ usi ng]

comer ci al 13p avahsneplimgragen3dor aqueens suspassions incldg synthetie apg patusalgums .
Li posyn[err], | fan ' g&ﬂﬂ b e e ta) b bl [err].
The active ingr ed?{e]%’t{r%%/cgg{eﬂ'gfﬁagrgi | SSO Sgg;'i_n amp?aé-%ygle%mwmg

emul si on conposmathyicaiulese ralyviaylpyrrplidone ergelglingi ssol ved in an oil (e.g.
soybean oi |, pRdtéirot\BImRsitions ok hBMBRALatRin by HRAIEIRIUde thélen Oi | oOr
al rond oil) and an enmul sjign forned upon nm xing w th_a phaospholi pid

(e.g. egg phos pﬁ‘b‘PP’B‘FiHS a compound of jgymylg (11 #4 ghe active ingredient, in association

PCT/ GB97/ 080  with a surface-active agent (or wetting agent or surfactant) or in the foffm of an
soybean phospholi pids or soybean |ecithin) and water. It wll be

appreci ated t hafmulsion (@sgoppr-inil il ratergM @B ded, for exanpl e
%I ytceL Iol or ?I ucose, Slhilﬁalflgki_lﬁ'&iefd&ﬁvc agten_ts in&lﬂﬂdtz.cih iz)gr(;}ﬂ:h_lzilrhﬂoxﬁﬂmcﬁigf@ﬂhe,
ui tabl e enul si ong w cally contain Q. Qj . or
exampl e, bet weed" WIWK/&'LWB%PEWWE%%GW |140: ﬁﬁ’éﬁoeg%ﬁ‘f $)agdothre £ at
5 dropl ets beébaans @.g Spasr 20 A0S 6080 or/B3). t Caibipaitiohsvith @BerfAbeSdcavs ] M

and have a _ pH in . )
2?’: agent will conveniently comprise between 0.05 and 5% surface-active agent, and

preferably between 0.1 and 2.5%. 1t will be appreciated that other ingredients

may be added, for example mannitol or other pharmaceutically acceptable

vehicles, if necessary.

Suitable emulsions may be prepared using commercially available fat

30 emulsions, such as Intralipid™, Liposyn™, Infonutrol™, Lipofundin™ and

Lipiphysan™. The active ingredient may be either dissolved in a pre-mixed

emulsion composition or alternatively it may be dissolved in an oil (e.g. soybean

oil, safflower oil, cottonseed oil, sesame oil, corn oil or almond oil) and an

emulsion formec upon mixing with a phospholipid (e.g. egg phospholipids,



the range of 5.5 to 8.0. Particularly preferred enul sion

conpositions are those prepared by m xi ng a conpound of fornula (I)
with Intralipidferr] or the conponents thereof (soybean oil, egg
phosphol i pids, glycerol and water). 10 Conpositions for

i nhal ation 8‘?0?"%3 flation include sol utions and s ROTEGRI7BI620 |

phar maceutical ly acceptabl e, aqueous or or&hnic solvents, or
m xtures thereof, and powders. The liquid or solid conpositions nmay contain
sui t abl e pharmaceutically acceptabl e excipients as set out above.

Preferably the & i . ; al
respiratory rou”?ogb?%r} plﬁ%@ﬁ@%@ (%rSLB ylﬁ{ag}é&?g‘nq’j gﬁg? A gg‘f Wé)lhrr%bﬁp?% %ﬁédiar?]aﬁ'
preferably st eréther piggediente maydm| dddeds forcaxamiplecglycerol or gluodsectotadiushphere
nebul i sed by us ol . SNeRk - Sl Ui, 20% Bijeat hed
directly from tﬁ’g%&\tgbogﬁgs?ﬂgﬁ gi/ i ce gif etﬁﬁgslﬁ%g{r}flit%}?%aé%ﬁ%&umz%/egﬂ’ .
attached to a ff@rexample, batwaen dand 20%; e fatremylsien willpreforaldy geraptisediat hi ng

machi ne. Sokut i ' r : hi L RSt er ed,
20 oy ef erabl dopleRt FALARS B e PN HarGTRARY 1 A0 AT o H AT B
fornul ation in the range of 5.8pp8.6pri at e manner. ' The present

. . f h 1 . | 3
e | b ARSI O cberon,

phar maceutical conposition a co
process coirping 8 eempountipfgrmenls Qipithr dtralipid®romihcacofrponents eherssfoci at i on

with a 25 ph [ [ r exci pi ent.

The conpounds o&%ﬁ%f]ag%‘%]%3!?}50%@&%3@'%5&?%&?%%“'r eat nent of a w de

variety of 18linical Cunphsitiansdoninhalation er iohufflatiercincludel sdlytiotscandr esence of

an excess . r : ity.

Thus, for ex arrp?“ég?&%é\&%)@:{ g ghg?ce%l Q%‘ﬂ'?k‘%“%“?’%ﬁb%%@“?‘%g ggﬁ%?gﬁlsg&%%bésrt ance P.

30 activity inixthrpsitherev®dnd nowderar The jjauid ovisalidicampesitidnstray eatainal

Nervous Syst em gyjtaple ph%‘&e\ﬂ}cﬁﬁ& Q&!eﬁtab%%&bigﬁnm%%ﬁ%gﬂﬂ prefittily &e
ticularly epress fe &arrpl e,

depression or more par _ 've disorders, for e

singl e epi sodi ccomposidions pemadminjstered by theseraler nasal respivaitery roretedordaenl or
dysthym c q§sor gafsmi effikitP @ompodltie idGheterabff st&rfid PRARnaBL BB ackeplable

di sorder, bipolar Il disorder and cyclothym'c disorder; anxiéty djsorders,
such as solvepts may bg npebulised by use of inért gases. Nebulised solutions may be

PCT/ GB97/ 01630 preathed directly from the nebulising device or the nebulising device may be '
pani ¢ di sorder with or w t%out agor aphobi a, agor aphobi a wi t hout history of,

pani c di ddiched to 8 faceimask, fombpr mtermitipntdipsitive pressuye breathing, g

phobi as, soci al mp&aké.a8elution, suspeddidh B8 pHPder COMpdsRIONR nty R ABMinistdrb@S S

di sorders gﬁcl udi ge?élﬁost-} r aunat stress . di so‘rlﬁg)r and acute stress
di sorder, 4ld gKEraly omy deﬂaéelkwv&ogb qispg which deliver the oxmplationan aRd ot her
psychoti c di sorggispridtemawanpl e, schi zophreniform di sorders,

schi zoaf fecti ve di sqgders el usi.on chotic

di sorders, shared ps HF?P&’%“%‘-&P&% ?‘léthgflrfa'g%ge{:’ig’t"? 5 g{régfs gl@pgr hiopef a
del usi ons or pharmaceutical composition comprising a compound of formula (1), which process
comprises bringing a compound of formula (I) into assaciation with a
25 pharmaceutically acceptable carrier or excipient.

The compounds of formula (1) are of value in the treatment of a wide
variety of clinical conditions which are characterised by the presence of an excess
of tachykinin, in particular substance P, activity.

Thus. for example, an excess of tachykinin, and in particular substance P,

30 activity is implicated in a variety of disorders of the central nervous system.
Such disorders include mood disorders, such as depression or more particularly
depressive disorders, for example, single episodic or recurrent major depressive
dizorders and dysthymic disorders, or bipolar disorders, for example. bipolar |

disorder, bipolar [ disorder and cyclothymic disorder; anxiety disorders, such as



hal | uci nati ons; delerium denmentia, and ammestic and other cognitive or
neur odegener ati ve di sorders, such as Al zheiner's di sease, senile denenti a.
10 demént ia of the Al zheinmer's type, vascul ar denentia, and ot her
denenti as, exanple, due to HV di sease, head tray nson' s
di sease, Hunt | ﬁ37109r']71% - disease, Pick' %5 di sease, Creut zﬁ@%ﬁ

di sease, or due to multiple aetiologies; Par ki nson' s di sease and

ot her extra-pyram dal novenent disorders such as medi cat i on-i nduced
novenent di sorders, for exanple, neuroleptic-induced 15 par ki nsoni sm
neurol eptic mali gmﬁmmssmaﬂlwam: withsuo hgyrhpleobia) dpeaghabtatvithout historylyfgtaaiti a,
neurol eptic-indugced ,acute.akat hi si neur,ol e t ar di

yski newi a and niBTTORE PR HobiEs BheTAPEIr PRONCHImaLpin el Bhobias

di sorders olaessivermnipudnive disordee stréssalisoodevs mchnmigaicatmanma(io stress

het lik t :
ﬁg}) I 5c?nmoggnsl eﬁ ﬁgﬁgﬁé‘&gﬁ% 3%?38850"%’ %gfgegﬁ{ag ‘gﬁ‘méw ﬁ%ﬁg«{eﬁe, opi oi ds,
phenyl gl yci dbne shhizoplaieniscsnd (ﬂ:hoiqisiyhiﬁm,c dﬂgopdw& ifersexamiptt, schizophrenifsdmo!| yti cs,

whi ch- subst | at ed
0t ot oot on v (RCTAERRa e TORREAVE P s e RERER SOk Sorh Brisl Pafotis 1
persi sting dxsddmsnshaaed poyrhitivt disorders and psyhotiodisordersavitledelusiaparet y

di sorders, sexua y unction il epsy; Down's
syndrone; denyel %% beinggions il eriuf, d ggggéjgsaﬁlgh g%\fsg%djﬁhﬂgggﬁ'ap Fher
neur opat hol ogi c aheudodegenkrative disbrders, such as Alpwimptedisdase senitrpdententiaf or

exanpl e di abgtic,and, ch i nduced eur apat,h

post her pet i iﬁneu‘ilm’fe £ %E}?)ef 8‘%?‘??'%}/ S KIR% a?sé‘[" ]3r d%’é’elrlréantagﬁ Ehgﬂpment'as for

i nt ercost al neuradagipde, gind toHii¥ disease; hoayl txauma.rﬂhrkmeebs abeasashiummgtd\sor ders
due to aCMQe%e rpl&hi&“é C@Je%{’zfeciﬁ?‘.?aﬁé&h%{segs% est%@nfr?lréle GalioRkiaL:

i nfarction, SsuBarac donde age or

Tachyki nin, and Parkppaon’s disbase mb&harmuamyrautdai/myemamaiiaqrﬂernwh\aed in
noci cepti on and T i t herefore
- be of useﬂ?&%%o&%}ié%@?%ﬂﬁg?&é@% foﬁ?’ E%kp]g rﬁs/egg&sleﬁ Qa'wguégg ndi tions
in which pal® parkinsmianommglpp@q malighandisyedrome ; nevirgleptic-iadeced @acntgher al
damage, such as L . o :

PCT/ GBO7/ 01630 &’y%H?tn?a,. neuroleptlf: m'X\\Qz-ag y‘uAtg m:gthlsm. neuroleptic-induced tafnge:

traumm, osteoar tdyskinesia andaredicabicnrinduced pestural tramenr: substencetrelatqgdisprders
particularly arising®frbf thé hé&&iﬁalcoﬁ&' Qﬁbh&%ﬂhes@roixﬁﬂfét&huﬁﬁik@ sﬁb’c&Qﬁ&QSeS

headache, epi siotony pain, bur ns; vi sceral paln, such
as heart pain, raafeime. qy@pﬁbmegpgaxpg,hallucmogem ’Bh%)ﬁﬁfélaald ageasel Prorsilagisany| e,

odont al gi a, z@bdofmo@ﬁ.b aﬁblas PRSRABH AR daa.kramqrhedms, Rypnoti€X aa®! e,
dysnenorrhoea, and | abour pain;” pain associ ated nerve and root.

damage, such as gngioly %sﬁblchﬁﬁwtwqeﬁe%q Eparders "Ffé‘f‘\?éleﬂ?@bﬁ‘é?e#@ atyuge.

exanpl e, ;ﬂ@,&usu&mtw;ﬂmw fitexibA RN defdrivat, @suﬁu@ww dele®iin, paPdsingt | ON,
peri pher al neuropat hi e tic doul Oureélgg. at ypi facial pain, nerve

root damage, anclementia, psdf’%}ﬁfk?%"t’f"s‘m o s%df'ﬁ’ fexMal nom,
often referred t@stnchieiasd siBéy disorders; epilepsy; Down's syndrome; demyelinating

25 diseases such as MS and ALS and other neuropathological disorders such as

peripheral neuropathy, for example diabetic and chemotherapy-induced
neuropathy, and postherpetic neuralgia, trigeminal neuralgia, segmental or
intercostal neuralgia and other neuralgias; and cerebral vascular disorders due to
acute or chronic cerebrovascular damage such as cerebral infarction,
30 subarachnoid haemorrhage or cerebral oedema.

Tachykinin, and in particular substance P, activity is also involved in
nociception and pain. The compounds of the present invention will therefore be
of use in the prevention or treatment of diseases and conditions in which pain

predominates, including soft tissue and peripheral damage, such as acute



10 central nervous system pain, such as pain due to spinal cord or brain
stem damage; | ow back pain; sciatica; ankylosing spondylitis, gout;

and scar pain. Tachyki nin, and in particul ar substance P,

ant agoni sts 0 be of use in the treatnment of res |ratory

di seases, %ﬁ{&’g % y those associated with excess %‘[@ BUEWr ot i on,
such as chronl C oObstructive airways di seast® bronchopneunoni a, 15

chronic bronchitis, cystic fibrosis and asthma, adult respiratory distress
syndrone, and bronchospasn1 i nfl ammat ory di seases such as inflanmmtory

bowel di sease, ﬁﬁ%haéa't&ardhmﬁoﬁiehhﬁtm@ﬁmﬁﬁﬁtlhﬁschlrﬁskoldﬂﬂl#mi Phfticaldrdy i tis,
pruritis nd sunburn; allergies éuch as .ecze o E rhinjtis;

hypersensi tivit itsa}pR spinal pain, mﬁféﬁ" PAYLIOGromEs, h&PISIOlOTRY Bilses
SU(r:] hhais conj ungaﬂ(yn',dﬂns, de¥f afld visédtal paﬁﬁ,Cﬂihbth%heatt bhin, mlﬁl@?e bhig, éyelgRiin,

opht hal mi ¢ condi t | ons assgci at ed wi e rolifergtion such as
proliferative v‘?’f’%@?ﬁ?’?‘n@ﬁ&fﬂp "dﬁ#’ﬁ??i@&sabd‘f’g'é'ﬂg 0 gEppesgopical pain, rg‘ﬂ’nt act
dermatitis,5at ogiatnpl® r@&hbﬁdrﬁhoeurdndqabo@,paﬁn Paint 286ci £t6d Bhireirek iRy FsBL i ti S.

Tachykinin, and in cul ar substa anta oni st Iso be of use
in the treat rren@a‘B‘Pé‘)’n | 25N a#SH%?‘ﬁ@Mj' psriphera Pﬁ'ﬁi? @r?e\&/s or example,

neur ogangl i obl aﬁér@éf&&rap':ment a&ia%rsdméllplés@hlavﬁlaroﬁs AR a ot Pedsheranl | cel I

| ung cancer. hyki ni n, pgﬁ!@p gart i cul ar subst an(i

ant agoni st's rray“eﬁwtb@“d*c e, atypjca PHBRGYXR Fooh lagags. a8l n estl nal
(Gl) disorders, aradletdiditiBgpain hisotmmd With carcinoma bfeardRiRdands cinseasan; of the
Gl tract s%h as ?retrltls ge%?troduo enal astric

car ci nomas, - gastFr@ PYYBILIEE™ BFBoTHAAS pﬁ'é’s%‘@e”gts@&amﬂo’f l?fé‘"hﬁtﬁ?’onal 30
control of vi scédmagetlodchstkipath; ecihtidal; snkymsadfmsmndylmgmt and scanpaia. bovel

syndr one and sj.s, 1ncluding acute or. anticipatory enesis
such as enmesis ﬁa@ﬁ#&ﬂl&bangy‘ B?Téﬂ’b‘f‘ﬁﬁ‘flhgﬁvce Pa gﬁ’?fﬁ?’&ﬁ"" "E'H'x?l e QiYaI or
bacterial i nfecinithesreatment of r¢upirgtory discases Par ticul @y d!osmasiemst;edfvdth @xes¥pl e,
noti on sickness, verti

m graine, variati oot Rl g Pﬁﬁ?’gf“cﬁP aruci P ok b, SpRRDRaRNAS

PCT/ GB97/ 01530 chronic bronchitis, cystic fibrosis and asthma, adult respiratory distreds/

gastro-oes Ophagﬁ?xkﬁ(&fg L4 89&1{%ﬁ%§§§m alﬁhgm#lﬁl?&gﬁgehgﬁ sl &8 inpAHAA6Rce 10

food or or regurgitation, heartburn,
for exanple,  bowel dispa‘womn,asnaofatrmmalos@pamm, |rhehuowldm*&lmm pruringd
dyspepsi a. m: VK ahdal §

antagoni sts may a qssugbg 32'@{];“&/49“%5‘39 ataﬁggﬁl?etgf#gﬂ #Rgg@;}%ﬁé‘t{éfof

ot her condi ti on@chmmgﬁbmyyson@b@wemaéw shas cenjunctivitis, gpmgt ders: ref [ ex

synpat het i gp dysgoq,ﬁpmvﬁ.uc& eﬁmewpﬂmdnﬂmn&mﬂ& %@cla@quﬁcﬁll

i nmunol Ogl cal reactions suc as rej ection of transp anted tissues and
di sorders profiferatiqacsuch ap pralifrsatymvitreanekinerashyisupmesusdistasetish 24

system ¢ | Upus gontact deﬁﬂéﬂth‘.e Q%Q%éﬁmam:@%mca@?ﬁt hAY 8} bQBma &Y h(t,r'rrmll tfsr om
cyt oki ne chenot her ap di sorders of bladder function such a

cystitis, bladder de’%/qcuxbmrwpérn PaEFaAr Bukghepce T, antagpmiets Ay e of use
fibrosing and cqlthagRaLdéMRneslSnfsDirdfudbf el hRBuANHeuroganglioblastomas

25 and small cell carcinomas such as small cell lung cancer.

Tachykinin, and in particular substance P, antagonists may also be of use
in the treatment of gastrointestinal (GI) disorders, including inflammatory
disorders and diseases of the Gl tract such as gastritis, gastroduodenal ulcers,
gastric carcinomas, gastric lymphomas, disorders associated with the neuronal

30 control of viscera, ulcerative colitis, Crohn's disease, irritable bowel syndrome
and emesis, including acute, delayed or anticipatory emesis such as emexis
induced by chemotherapy, radiation, toxins, viral or bacterial infections,
pregnancy, vestibular disorders, for example, motion sickness, vertigo, dizziness

and Meniere's disease, surgery, migraine, variations in intercranial pressure,



eosi nophilic fascioliasis; disorders of blood flow caused by vasodil ation
and vasospasti c di seases such as angi na, vascul ar headache. m grai ne
and Reynaud's di sease: and pain or nociception attributable to or
associ at ed WyhGodde?f the 15  foregoi ng conditions, especi,@{-,bywkmo
transm ssion of pain in mgraine. The conpounds of formul a
(I') are also of value in the treatnent of Y conbi nati on of the above
conditions, in particular in the treatnent of conbined

post - operative pain and post-operative nausea and vom ting.

The conpounds oOgast@Fodkdphagdal réfhek disdabeé, tididandigestonf oler imbilgumcé refobdrent of 20

i's, includi re, del d tici h '
Tnduced - BPEASIAMBIDY BB e R isHoHs SRR e | bul ar

di sorders, not i ¢pisodic, nocturnat Meal-indicgd hoaxeburmnand dyspepsians i n i ntercrani al
pressure. Mst espegjally, . the,. ._conpounds of fornul a I%lﬁ e of use
in the treatment of Larfgg%glq' A8t iperigular stbs neh £ ARGEPS i“&éy( aé??foﬂsﬁ)
agents, i 305 ugi inght Inﬁaanérﬁwrhmhfnmedalekaonmaﬁ&rmaﬁdingsabﬁml ldved somyaticand
emesi s i nduced by qther ar macol ogi c ents, for. .exampl e .

Fol i pram cblordsraF et i aibe ST ora ropRE R LU Shdorme: PYEFfde

al kyl ati ng agenintmuiddgical reactiosxAigh ae rejévtion of dansplaitad dissucetany ldesorderd ne
conmpounds, al kyl Sy honat es '@ﬂnd i ot her. conpounds, with an al kyl ati ng
action such as THTPHEHRYRE enhangamant gr supprefgion sug as Jygiemig lupus

anti met abol i t eserythematosmeilesma ektravaastich repulting éroar cypokingtlibnivtherapy,
antagoni stg, mtotic inhihitars, . for .exanp|. I hca .al kal oi ds and .

o vati el of  disaruérs of Bladisrishision Foets ASuptiBy ipder adiyir i Bleia and
Particul ar exanipbaginehce: ibrmsingandpelldgen disgases sudr #s stixsederinachndf or

| nstance, by Déosf%xbp%éq%}ﬁ béﬁb'éf%ﬁd%?‘s &%?ooywwtéatr}%d b@e&a%%ﬂatl ﬁea%EiCh and

dinical
PCT/ GB97/ 01630 vasospastic diseases such as angina, vascular headache. migraine anlifReynaud's

pdvances. Eds. dueafSHATSEYS: hicBluon SRR AR l 0CuppoBRER WIS orfler | 02

USA (199 ?e pages especlrally page used
chenot her ap®ut iforegoing conditienrs; especieliyithe transplissionef pdirciartbigraine. (DTI C)
dacti nomyci n, nechl ghet ] < (4N , oci n,
cycl ophospham de, cgrl]??ﬁ‘@%\gﬁ(lg ,ula @Néé%%g%g%i?%g{?}&ﬁﬁt&%%%r ubi cin
(adriamycin), dambinatiohof the ghove eonditionsdn particulariin thareatment of comliingde,

et oposi de, net ks ~ ) I} L.k ' iting. vi ncri sti ne,
bl eonyci n and L}ﬁl %‘?ﬁa&%tﬁlgi@l% Hﬂ&’é&'ﬂg ai r“é" e%&g{i glﬁ{llb%g'ﬁ%negr_ Tr eat ment _
Reports (1984) GB( 1jThetempaupls of formula (I) are partinlarlyorsptil ivithedreatmentiofa (1)
are al so 0fp USGpidiist ﬂ@lutdfrﬁaicﬁﬁé?fdel‘a%cfdmﬁip;&ry fhlgq%lq‘g?h BY err@dl duedy

I ncl udi ng radi ation therapy such as e treatnen cancer, or
radi ati on si ckriiwsbemgthgrany, radiatione toxinsnpreghansysvestibelan disoedens inpsignand
vom ting. surgery, migrdihe, WnldlvaPigtiaBih Shlerr St al flatsurd EMoGRBLLAR,, Bfe
formula (1) may be presented
: compounds of formula (I) are of use in the treatment of emesis induced by
antineoplastic (cytoloxic) agents, including those routinely used in cancer
25 chemotherapy, and emesis induced by other pharmacological agents, for example,
rolipram.

Examples of such chemotherapeutic agents include alkylating agents, for
example, nitrogen mustards, ethyleneimine compounds, alkyl sulphonates and
other compounds with an alkylating action such as nitrosoureas, cisplatin and

30 dacarbazine; antimetabolites, for example, folic acid, purine or pyrimidine
antagonists; mitotic inhibitors, for example, vinca alkaloids and derivatives of
podophyllotoxin; and cytotoxic antibiotics.

Particular examples of chemotherapeutic agents are described, for

instance, by D. J. Stewart in Nausea and Vomiting: Recent Research and Clinical



toget her with another therapeutic agent as a conbi ned preparation for 15
si mul t aneous, separate or sequential use for the relief of enesis. Such
conbi ned preparations may be, for exanple, in the formof a twin

pack. further aspect of the present inventign conprises the
conpounds of WOIIIG . il a (1) in conbination with a 5- HTa¥ gﬁ‘" t, such
as ondansetron. grani setron or troplgetron, or other anti-enetic

medi canents, for exanple, a 20 dopam ne ant agoni st such as

met ocl opram de or donperi done or GABAn receptor agoni sts such as

bacl of en. Addi Yizpdiikd, yEd@JCRH&}QH&Qin af CROUMBss Ik, Bedatm@mnaﬂ‘ian@a USA or in
conbi nation wth one er anti-epetic t her.ape %{)lca mayb
admi ni stered i ﬂ"@&ma&aﬂ?‘&ﬁowﬁw%lya%r 188 I(aﬂﬁ‘n'ﬁ? g‘ éP‘B‘i % " such
as dexangdhis MitRude REPAIM! BRI Eind (DTACY; dAGiMRFcin| fieAiIBiiRd AR

acet oni de, 25 fl uni solide, budesonide lcl) thers such .as t(hrgé)e di scl osed
in US patent n@utrogen mustapd);sixeptaageinpcyslophosghamigeqcasmustine @B 1375,
3,929, 768, 53, IRmudfe (GCRLG, B2Srubitsh (adriamyciB), Men&ﬁ&unl;)pmmbﬁsone

(Decadron[err]) is particularly preferre Fur t her nore, conpound
of formula (1)mHBrysw sarahieg elaggsife, "(‘f'&ﬂ‘btf‘ﬁ‘éf‘i o uRrqusacil, vinblastine,

chenot her apeut Hﬁcﬁgﬁm bﬁeu&wma%n%hmb&%a&n RYJ 3Gk et @ihiCEREAODLadEn: M toOtiC

30 i nhi bitor cyt c.ant tic, as described above. In general, the
currently Rep“éffaf %?iéﬂa Q‘ég‘e‘) -orms of the known therapeutic agents for

use in such THE i} 0 6f fdtrhllllallb a%4/ale@ b \&e in the treatment of em¥¥d@n tested
in the ferbet nodel . of clastg’lnatl n-.i ndu

e S|sdscr1bdb F. D
Tatt er sal 10t Hducqd pyrgdi ipg|uding r3 at“”(%g Ekb tre%/aﬁ‘@e'&‘tﬂfpounds of

WO 97/ 49710  cancer, or radiation sickness; and in the treatment. of posl.-operatwe nausea and
PCT/ GB97/ 01630 the present invention were found to attenuate the
retching and vy i nduced by cisplatin. The

conmpounds of fornula v(:ll).maili)ﬁreaiasm m:.tlimh@bhww &i‘rmlulé () inhe bk heaknwat

of pain or nocj ce tion,and/or b gt nmat | OF SOf Sk ders aBiSS ciated
therewith 5 ef vAth anogher . %ﬁ?B?‘é e o8 f‘ﬁ';‘/,me UEHRPEEYAR Weti ¢ and
chenot her apy- i sndudﬁmieous. separaie or segmtehgial tpesfctrrﬁbe padief of eamaisotSueh covebinatigi as,
asthma, ostero rthrlt ) :ﬁ:ﬂd headache,

t
i ncl uding m gr e m“"’c’:‘uf" bre %oﬁfx%m@mn%ef(’% r'lltMé% adache, cluster

0
headache, tenpor onaA darbhiéraaspectiofitheqprdsemiiniviehionycoginmises i cnmpounds of

The conpounds Q)];‘mt.l?a kl‘%oé'nlblna%%g vﬂhlsg 5%3'34!&%% gfsh; y%qu g.i &Lda!n'get%lm? treatment .

10 of depre55|on epressive exanpl e,” single
epi sodi ¢ or  granisetropor tl@msmaqxcwouayraeysamﬁéu envslmam@nb%, foyedamplst Ay m

i sor der s godeP RSN antagonist AEH 18 Hctoel ARG bforle 65 alihy BbAONO! |

depreSS|on I NC I Ng ano | oss, 1 nsomi a and earl

mor ni ng waki ngasams W@hdmb&m rl’éldat#@@llymwmpﬂund of farmywladhy Plﬁ@praéljm on (or
reactive depr eéxs.&.q;a)nbhmoﬂ%ngo enfrrxﬁ@ra%eheaaaﬁ%mc tﬂéa%eutnya%@ﬁéomay%p

psychonDtor agltatlon or 1rrit anX|ety and I as seasonal
administered in (,ombmatlon with an anti- mﬂammat.ory corticosteroid, such as

dexamethasone, betamethasone, triamcinolone, triamcinolone acetonide,

25 flunisolide, budesonide, or others such as those disclosed in US patent nbs.
2,789,118, 2,990,401, 3,048,581, 3,126,375, 3,929,768, 3,996,359, 3,928,326 and
3.749,712. Dexamethasone (Decadron™) is particularly preferred. Furthermore,
a compound of formula (1) may be administered in combination with a
chemotherapeutic agent such as an alkylating agent, antimetabolite, mitotic

30 inhibitor or cytotoxic antibiotic, as described above. In general, the currently
available dosage forms of the known therapeutic agents for use in such
combinations will be suitable.

When tested in the ferret model of cisplatin-induced emesis described by
F. D. Tattersall et af, in Eur. J. Pharmacol., (1993) 250, R5-R6, the compounds of



affective disorder; or bipolar disorders or manic depression, for exanple,
bi pol-ar | di sorder, bipolar 11 disorder and cycl othym c di sorder.
The present invention further provides a conpound of formula (1) for use

in therapy. 20 According to a further or alternative aspect, the
present i nverYP3H4710 provi des a conpound of fornula (1)PFHFBHOL6P, {he
manuf acture of a medi cament for the ¥ eatnment of physiol ogical

di sorders associated with an excess of tachyki ni ns, especially

subst ance P. The present invention also provides a nethod for
the treatnment orthdpresenP{rv¥REdd RBreTbubd o dtRinagieqRt ralbififg dRd Somtngahdicod

Wi th an excess of tachykinins, especi ally substance P, which nethod
conpri ses adni ni ¥t FsRIA®™ t o a patient in need t hereof of a

tachyki tn! n reduci ng arRyddinpehinds cg‘%l’]?ﬁuﬂ@) Qfe Jlél{ﬂﬂ#tiaxléﬂl)) uSpfuldn the troatment
conposi tion conprjsing a conpound, of fornula . ) ccqrdi ng
to a further asp¥@AlLer gasicephonsand/or intlammatipn gﬁ‘% disordersasgnciated therews to -
treat any of 5t hesah k6P etdngs16 thettspdiiy, 8ikh a4 didbedic aatyBhddiithérappinducsdnpound
according to the present invention and one %E .hore ot her pharmnmacol ogically
active agents suRquasHathy.qostheepeticand other ngyrajlgias. asibmes psteroarthnbis.on.  The

conpound Aou@Edil hAthtitis afdhehdRehOliRAGIIRE BIiERAGR] HAILE S dhvord€ tdnéRn
agent (s) may be dnminjistered to a Ratl, nt sinult neo_ﬂsl

sequential ly or li‘%dﬁ‘aﬁ’baﬂ%tﬁf beadache, temporo wlar papr, gnd maxillary sinus pain.
?ﬁT/ GBf97/ 01630 e The cﬁmpounds of formul? @) are also particul:(ijr_ly useful in 2 trr]'eatment.

us, for exanple,, for the treatment of respirator seases sugh as
asthim, a 16 of dspugsnieRImstidhos dRpressye pispep B pekmbler S REAPRRAT B i th a
bronehodi | at or, @tgient major déjfrestivettigordets| iy Shgmicdiqivliers, dbgrissise Or
tachyki ni n antagoni st whi,ch acts at NK- ors he conmpound of

2 . [ecept T
formula (1) and T9YE°8% SREREWNY reggion; melancholic (%BFﬁsﬁP'éf'@}Wﬁ?}“’ée %t i ent
si mul t aneousl y, w&ghidoés, alsoynty andearBhorirg waking, and psychomotor rétiakdudione, a
conpound of the present invention be enpl.oyed. . with a ., | eukotriene
ant agoni sts, su c#y%fgﬁéfepg'ﬁ%{‘ :“Tré'ﬁ%"lzﬁ% élf’?']es%‘??fp é%cg‘fﬂ"%ﬁ mgreaged appgtite, hoind
sel ect ed frbsn t Hopersdmid, psgdhomotdragitptiemoniatiahtlity pagiety amd plobiaspseaséhad 80
717 and 0,604 114 and inp. atent nos. .4,,859 692.and 70 4
Thi's combi nat i orIeeceisord of Pogias Ay ks gifanis aehRess R bf Rearpoi bibolar
respiratory di sedisedershipblaadl diséridamand cyclothymobdisoder.br onchi ti s and cough.
The present inventi Opl‘h%cggregtﬂgileX%i N R;‘ékh\%ﬁ %iJEE%QS’@p&%off?o‘%mh'iz?&m?ﬂ&e of
a respiratory disease, such as asthna, h e fio conpri ses
admi ni stration tiotherapy. a patient in need thereof of an effective anount

of a conpouggl of for %L(ﬂ‘dgnlg)to%?ﬁgi\%} or altae?nﬁwe%gﬁéc\ﬁ%h@@g&% iftfenfion

bronchodi | at or . esent 1 nvention a rovi des a
conposi ti on conprpeiea conpawdofi rmula (1) fonhsefip theimangfayturaofs medibanieniat or

and a phar WHCGU%,CQJE,'tﬁﬁﬁ,ﬁﬁp&ﬁ%&ﬁ@{cgi diforders associated with an excess of
tachykinins, especially substance P. .
The present invention also provides a method for the treatment or
25 prevention of physiological disorders associated with an excess of tachykinins,
especially substance P, which method comprises administration to a patient in
need thereof of a tachykinin reducing amount of a compound of formula (I) or a
composition comprising a compound of formula ().
According to a further aspect of the present invention, it may be desirable
30 to treat any of the aforementioned conditions with a combination of a compound
according to the present invention and one or more other pharmacologically
) active agents suitable for the treatment of the specific condition. The compound
of formula (I) and the other pharmacologically active agent(s) may be

administered to a patient simultaneously, sequentially or in combination.



It will be appreciated that for the treatnment or prevention of mgraine, a
conpound of the present invention nmay be used in conjunction with other
anti- 20 m grai ne agents. such as ergotam nes or 5-HI[err] agonists,
especially sumatri ptan, naratriptan, zolmatriptan or rizatriptan.

Li kewi se, f YOPHE?Mr eat nent of behavi oural hyperal gesi a, aPEHEBUONIO of

the present invention may be used in conj#@®ction with an antagoni st of

N- net hyl D-aspartate (NVMDA), such as dizocil pine. 25 For
the treatment or prevention of inflammatory conditions in the |ower

urinary tract, TRED6 dampld; Yoilthd brdatredt SFRAPIGP) disbiftePERRGRlastINLR | ON MY
be used In conjunction wth an anti-I nflammtorﬁ)éagent such as a

br adyki ni n compqu@g@ﬁfq;mum-@hggy]bgpscd in conjunction with 3 ozh}ng@@wr p¥ilent i on
al so provides ass@g%%x{e&gmr&%mf hédn‘i'a oft tARYRAMN S t3Eonist wilich Q&ML AK(L) . a
bronchodi | at or har maceuti cally acceptable carrier. It
will be apprecr%f’%fer‘t e componnfbofiformuladh) @nd tho,bropehodilater grayde n or

noci cepti o8, aaeﬁim&u.% t9fa ptakienmﬁaﬁahedue&egaqu@ﬂmmafyortaﬁ cbBifatifn.CONj Uncti on
with ot her anal gesi cs, such as acetam nophen (paracetanol), aspirin .

and ot her Nsmksaylsanucqmpoaaﬂpf the prpsenb Hve morawaweew&oye@w&q ally
nor phi ne. Specidyketrdnk lantagonists, such a4 18k AREAEOD, antagonist such as a compound
PCT/ GB97/ 01630 21

i nfl ammat ory agderted from there disclosert inBieropean patentenecificationaon 449 717 and

ketoprofen,  ¢go4 1@@1359&?08 Patdn®hbs. %@E@zsdﬂd' FER324SUH AldnibiRftioni i
anal gesi cs of use conjunction with a compound qQf the present

i nventi on 1Pncl eavéwﬁl#bmsﬁ@l “b@ﬁéf‘ﬁ'ément of rpsplmmydlr*&waépﬁbas asthma,

di acetyl nor phi Bigronidb6RERELUNA colighlr OnOr phone, | evor phanol
oxynor phone, al fentanil, buprenorphine, glyt or hanol ﬁ? % suf enganyl
meper i di ne, met hadohie p’fﬂ‘a‘l”t&db‘fﬁ“ﬁ‘@“ agfoxgy @*M?ﬁb@ figaLmet o

phar maceut i cal hyespaGedy WeRses fhch dsBEER4, wlﬁ’étﬁfn@ﬂfoﬂdoﬁﬁ Sk a@fminhﬁﬁﬁoxow oid
anal gesi cs include norphi ngl sul phat e hi ne q?)gdr ochl of i ( ph|

tartrate, codef’r?é“ﬁ)ﬂd%ﬁ’ﬁ‘f e"‘i‘gﬂ ?'h%m’é’fﬂ"?) mopat ghiafompg 1lat e,

10 di aget yl ankeffédtive damoalh©efhd Wxohéetmdilingelr ocodone bitart rat e hydrom)r phone
hydr ochl ori de, | evo,gﬁhanol tartrate ﬁ/g@ ) F/'droch or.i or!alll)fu ni |
hydrochl ori de, bupr SROPISREHADYRAGED &P o ao‘i?f“éf’]‘b‘ %8‘!’“‘?%’% éf PR tanyl
citrate, neper bﬂﬁonaulaxﬂrebfdnehodﬂetornat«haﬂbmmdachxauhlameptbbJe caatitphi ne :
hydr ochl ori de, propgx ene psyl.at.e

(2- napht hal enesul ph@rﬂy E:m)a Br%lfie%&mw o?ﬁ%tr mﬁm%(XP &?ﬁ}) g:;i%-{::%%&%

hydr ochl ori de. compound of the preseﬁhmveﬁhmemay e aqécUmtmmunatsmeunh ofhet lagtipr esent

I nvent i ongnt he d e rising
=" compoundCor e feciadil fth s reptaminoF AR Ui GRERAD MBRBRAE" P, 1
at | east one phampwt radmbtriptan geyizatbiptanccar ri er or exci pi ent.

Likewise, for the treatment of behavioural hyperalgesia, a compound of

the present invention may be used in conjunction with an antagonist of N-methyl
D-aspartate (NMDA), such as dizocilpine.

25 For the treatment or prevention of inflammatory conditions in the lower
urinary tract, especially cystitis, a compound of the present invention may be
used in conjunction with an anti-inflammatory agent such as a bradykimn
receptor antagonisti.

The present invention also provides a composition comprising a compound

30 of formula (1), a bronchodilator, and a pharmaceutically acceptable carrier.

It will be appreciated that for the treatment or prevention of pain or
nociception, a compound of the present invention may be used in conjunction with
other analgesics, such as acetaminophen (paracetamol), aspirin and other

NSAIDs and, in particular, opioid analgesics, especially morphine. Specific anti-



20 In a further or alternative aspect of the present invention,

there is provi ded a product conprising a conpound of the present

i nvention and an anal gesi ¢ as a conbi ned preparation for

si nul t aneous, wo9pawse$ € Or sequential use in the treap&B@byfiieo
prevention of pain or nociception. . It wll be appreciated
that for the treatnent of depression or anxiety, a 25 conpound of the
.present invention may be used in conjunction with other anti-

depressant or anti-anxiety agents. Sui t abl e cl asses of

anti - depressant inflemimatocyl agdatsnmie@i didpfenac) dbupeafpn,dkdomethacin, kﬂtmrbfenor s,

sel ective seroto u take |n i

i nhibitors (MAO %ﬁ}mﬁeng Y BIR %‘l‘l nﬁégré&?@]m%lg%g ﬁg%%e ase RI MAs), 30
serotoni n and nocoagimetion with ar@ugmakdaoﬁ thia prasenlripvérdiqriingludemprihing, mtiume.

rel easi ng t oni sts
and atyprcal an tﬁh?&%%de&mw%@h%g@ﬁﬁé by drocstons, %«ﬁ@&?ﬁ&r&%e‘%rﬁ%@p

nor epi nephri e rmptoa]bd@nlerﬂi_fdnmm} bupmeoémpliinet xtorpdeayolafentanyl, sufentanyli cycl i cs
and secondary and,0c. 1Lk ine TR, 5RIRpRenRlnd SihAbherdH ¢

PCT/ GB97/ 01630 pharmaoeutically acceptable salt thereof. Preferred salts of these opjvid
tricyclics inclu | ne and
trimpram ne, %A‘%ﬁ‘ﬂ%&%‘pﬁ‘“e%@mﬁa@ Q salt’s t m&'edg’f mo&@t%abl e
exanpl es mtre@cmﬁdmey)hamm&. mdeuyecaulmta ditydeneodedmebitasitrage.

desi pram neqq and

phar maceut i caI I yJ g%e%)llelh{ag%qme hy(?r? *‘m&’“@'& lﬁ%tﬁi}éﬁh&é‘& té{%ﬂg’ sel ective
serotonin reupt ahoelrwhlnrtﬁet loverphanyil Gﬂrerattf, lowymenphore hydrochloride| alfentamil ne,
paroxetine and W&écﬁi&@@ b ;Bﬁ‘n&mwﬁ%‘&m&?&é ¥u F@ﬁﬁ%ﬁ%&a&ak‘m nyl

t her eof . nonoam ne oxl dase tors | nc
i socar boxazi d, phentel Ellen@'ldm? hydrochloridey methadens hedraghdoride; nalbpphiae and

phar maceut i cal | YhyRr6hRrrR! ﬁrgﬁ@!ybﬁeﬁehﬁﬂ%ﬁlonﬁ@ propox(%phene &B‘;}tlé‘é}' e reversible

I nhi bitors of nobrnioam ne oxi dase i ncl
phar maceut i 82 | 2neshihalanesulphonisacidh@; Damonohydrate), and pentazagipe hmlr@@e%t oni n

and noradrenal i ne reuyitepdfsrel A l%'rEhQF §edéf:t df$Ke prasériSnvention, thBFER PRIvided a
i nvention include: venlafaxine, and pharpaceutical |y acceptabl e sal ts

thereof. 15 pharmaceutigakcompesiaggreomrising# wmpoppd pfthe PF?FG%"B’SH‘;S‘HH
described in an addllée@{c,nﬁ%ém@ﬁhntﬁ’%t Rkt oreqhathaautiodllyNatepthi1b cBrkick 3643,
W) 94/ 13644, _ WD 94/ 1366 1, WO 94/13676 and WO 94/ 13677.

Suitabl e atypi c&*“RifP- depressants i ncl ude: bupropion, |ithium

nef azodone, 20 r azodongn adrikib} 6Pediiiiive ASHech BRVLEPESS AT maéﬂtjbnaufeﬁmqabl e salts
20 t her eof . Sui t abl e cl asses (%I anti - nX| et P’ % I ncl ude
benzodi azepi nes nroyjded wc@pg]mmpnsmgacompoundo the prese invention a

analgesic as a combined preparation for simultaneous, separate or sequentlal use

in the treatment or prevention of pain or nociception.
1t will be appreciated that for the treatment of depression or anxiety, a
25 compound of the present invention may be used in conjunction with other anti-
depressant or anti-anxiety agents.

Suitable classes of anti-depressant agent include norepinephrine reuptake
inhibitors, selective serotonin reuptake inhibitors (SSRIs), monoamine oxidase
inhibitors (MAOQIs), reversible inhibitors of monoamine oxidase (RIMAs),

- 30 serotonin and noradrenaline reuptake inhibitors (SNRIs), corticotropin releasing
factor (CRF) antagonists, a-adrenoreceptor antagonists and atypical anti-
depressants.

Suitable norepinephrine reuptake inhibitors include tertiary amine

tricyclics and secondary amine tricyclics. Suitable examples of tertiary amine



agoni sts or antagoni sts, especially 5-HT[err] partial agonists, and
corticotropin rel easi ng factor (CRF) antagoni sts.

Sui t abl e benzodi azepi nes include: al prazolam chlordi azepoxi de, 25

cl onazepam epat e, di azepam hal azapam | orazepam gxaze nd
prazepam an %ﬂéﬁﬁhceutlcally acceptabl e salts thereof. PEREBI
Suitable 5-HT[err] receptor agonists or aﬁ{agonlsts I ncl ude, in particular,
t he 5-HT[err] receptor partial agonists buspirone, flesinoxan,

gepi rone and i psapirone, and pharmaceutically acceptable salts

t hereof. 30 tricyclics mIllﬁﬂE'E‘éxﬂftﬂptyhﬂe Q:!Jn'rif)i'zhﬁhe SRk, xﬁfxpﬁahﬂn@&@@ent _
i nvent i on, there is pr. ovid g,a r maceut i cal ngOSI I.on CO r| SI ng

a corrpound of ttﬁ@'lp"%é?\tanldrﬂf’é%?‘@ﬁnﬁﬂ cceptable galts;thereo QPR

anti-anxi ety agefdconddryabhifé tﬁMyEﬁhqaﬁclb@aﬁhoﬁﬂﬁne desmranﬁh@rﬂiﬁﬁeﬁhﬂl& aI | y
acceptabl e carrier or_ excipient WO 97/ z‘
PCT/ GB97/ 01630 nertriptyline and protriptyline, and pharmaceutically acceptable saltg thereof..

In a furthey or al tShﬁa&lle\éGIeaﬁ\ﬂ%FotQﬁmtrbébtﬂk@ﬁﬂhiﬂlt&@iﬁ@lﬁﬁé Cm:oxéihﬂf eis
provi ded a pro ct conpri SI aﬁ qund of Iﬁﬁgg‘ﬂesent I nvent nd an

anti - pramin IB’&“ gt "’ﬁg cRiRh AR é’f“ fion for
si mul t aneous, thereof separate or sequent lal use for the treat ment or
prevention of depr es; SIO and/ or | be

appreci ated that foPUttf etwlo?mo"é anjﬂ'ng%‘%/fﬁb‘wl‘lﬂe @%&armjwd phenelzine!”
di sorders, | nC|rHﬁiyRQpﬂJﬂﬁﬁb tad saud;uum anaq,hmﬁmandnmewhaﬁiwwe;ahmgf

di sorders, oun res Il nventi on nma us
conj unct o'r? with ot ﬁé‘f‘ e "e""s'gl 'E? Sﬁ’ﬂf’%mmfﬂx’dase‘ RS “T?ng‘ﬁfnég"eht
i nvention accor,;dur;ngbmnweamcdﬁ&mﬂablseamtlﬁnﬁ;ﬂrrpound of formula (1)

and an anorectic ag r nyf acture.of a

treat nent or pr event%flﬁﬁb%fqe@é?q'ﬁéngPg'iﬂdmne réliptake R ERBT o 0{‘%" ‘ﬁﬂ'htggent

i nvention al so ppéseri theentioaiclnde: velafitine, land phamidceabically acceptgbless st i on of
eating di sorder e é}tm ch nethod conprises admnistration to a 15 . patient
in need of such ‘f’? atment an anmount of a conpound of forrmula (1) and an
anount of In anorecSmtahigélRl" astagénisth atcludegbosearmpmendsgiesoribed frect i ve

.rel i ef. : lnternatmnﬁp!’gtenyg &': @élpﬁ%g VQ{) 44'7'1%69’; %Sqlttllll'%a)!?nt ion, there

I's provided a r haceut conpound of
formula (1) ancW‘aM/l%bl W@ﬁwmﬁﬂbandyﬁhﬂ'ﬂlﬂ(byet her W|th at | east one

pharmaceutical ly ac & r iy |
wi |l be appreciat ed%ﬁﬂ&?@ ah}e‘ﬁé{l ahglﬁiﬁg{c%ﬂq’f‘%‘mﬁﬁ&g &T?{Eoﬁld hgﬁ‘éxrnect i C
agent may be pm@emonastrazqﬂonbambuﬂmenpa,rmﬁ rdvarmagenticaliyl aceapsahls saltepar at e

or Seduepiha use for the treatnent or preventlon of eating

di sorders. Such conbi ned preparations ma}/ for exanple, in the
formof a tw n packSuitable classes of anti-anxiety agent include benzodiazepines and 5-HT1a

agonists or antagonists, especially 5-HT)a partial agonists, and corticotropin
releasing factor (CRF) antagonists.

Suitable benzodiazepines include: alprazolam, chlordiazepoxide,

25 clonazepam, chlorazepate, diazepam, halazepam, lorazepam, oxazepam and
prazepam, and pharmaceutically acceptable salts thereof.

Suitable 5-HTia receptor agonists or antagonists include, in particular, the
5-HTia receptor partial agonists buspirone, flesinoxan, gepirone and ipsapirone,
and pharmaceutically acceptable salts thereof.

30 Therefore, in a further aspect of the present invention, there is provided a
pharmaceutical composition comprising a compound of the present invention and
an anti-depressant or anti-anxiety agent, together with at least one

pharmaceutically acceplable carrier or excipient.



25 In a further or alternative aspect of the present invention,

there is therefore provided a product conprising a conpound of
formula (1) and an anorectic agent as a conbi ned preparation for

si mul t aneous w@RFE © sequential use in the treat gg.p@

prevention of eating dlsorders gyl n a further. |nent of t he
present invention there is provided the use 30 of a conpound of fornula
(I') and an anorectic agent for the manufacture of a medi canent for
the treatnment or prevention of obesity. The present invention

al so provides a net hdd & fortheher alteraatienaspest of the pregandinesation thfredhesi ty,
\IghCIT;: ng‘;; 822380 NROURES 2 PISHRE SefpiHshiy s EftnpbuRa b GRpréddnt mventlonzandvég 2i-49710
need of such tredapuesnantanr anbicanxiety igente wsomhined Prenaratignaor sipubiaeans. anount
of AN ANOLeG itk oA Abntial K5k 1ok MRS erbAGRIRBF plelEtich of Aofrbblil dnkfor
relief. ternative enbodi nent of the present i1nvention
there is profi deapxiety. the use of a conpound of fornula (1) and an
anoreetic agent for pGWROUAAGLHGA that for fHo tRealREhCGH PrBentiBh of (k" 2t TN
or prevention of bulima nervosa present invention also
provi des a met hodisdrdersiincludingpbesity; bulimia nervosapmé\scernpvléwe gating dlisorilers, a

nervosa, which ngLRgh FOHRE b?&én?ﬂ%x{ﬁaﬁ%@i b&fseldGn eon,unct.on Hﬁmdgﬁéﬁ in need

of such treatnent an anount a conpound of formula

anount of an anoﬁ‘@é‘ﬁ‘éaﬁﬂém such that together they g| ve effective
relief. 10 j9 THa rﬁeJeHE H%@ﬁt:&i{mslﬂdiﬂl‘} ¥1‘b(ud'@hﬁ:eﬂfs@%ﬁ&‘&oml%\{ﬁﬂ%r0” there
is provided the use a conpound ormula (I an anorectic
agent for the rrefﬁm'e!et(uraed@p agorectic dgem@awf%’fmp @ megisamagtfor He
prevention of C%Eﬁiln%ht/@rﬁ@&éﬂi%n%ﬁé}t iSorders. The present

I nvention also provides a nethod fo e treatnent revention of

conpul sive eating di doedEpsent WYPE‘?‘PWF%PY&V@S%N‘%%l f?LBth*‘ "‘"f‘é’(’jﬁf’i‘ﬁ Ftration to

a patient in ne%i‘eﬂfntt%ﬂ@hoéthﬁadnEmﬂﬁrs,&ﬂh@lﬁrﬁiémmmmrlﬁmﬂﬁuauon to #f

formula (I nd an, anmount .of ap anorectic ent such t to he
gi ve ( )ﬁ f edtatigat idieed ol such treatment an am Yt oha SopRe f%“‘gﬁ’o& 'PFL y

t he present lnvwd@momeaﬁbrb@cr&g@m @&ch that togethlel theyiveQiffectiveaahstund of
formula (1) and an an

ct ent for the manuf actgre 20 dﬁlgf a
medi cament for reduc 3 Tk e't% st of thyy presant myention, theredgpronidad gy
especially a hurpmrmaceuncal composltla_rhﬂ)nﬁfﬁmﬁ cdnmb&ﬂtl bbfonahb(‘(])prnd\aindes a

met'hod for reducin e t al

bopocial Iy o hurdTATechp RetreERBa Vish 3¢ et pRAFRagee ARl RER AR PRy igh o
patient in 2®ked eatipeath treat nent an anount of a conpound 25 of formula
(1) and an anmount of nor ect such t oget t he | ve
effective relief. Gt app“@fﬁglbﬁqéh%ﬁ SpeTE© ho ﬁfsa" (i}fd"uls ° "ﬁ&

conbi nati on w t lagantcaapbe pebsarit dshiecombined preparation for qnmu)taneous, separate or

sequential use for the treatment or prevention of eating disorders. Such
combined preparations may be, for example, in the form of a twin pack.

25 In a further or alternative aspect of the present invention, there is
therefore provided a producl comprising a compound of formula (1) and an
anorectic agent as a combined preparation for simultaneous, separate or
sequential use in the treatment or prevention of eating disorders.

In a further embodiment of the present invention there is provided the use

30 of a compound of formula (I) and an anorectic agent for the manufacture of a
medicament for the treatment or prevention of obesity.

The present invention also provides a method for the treatment or

prevention of obesily, which method comprises administration to a patient in



present invention include, but are not |imted to, am norex. anphechloral,
anphet am ne, benzphetam ne, chl orphenterm ne, clobenzorex, cloforex, 30

cl om norex, clorterm ne, cyclexedrine, dexfenfluram ne, dextroanphetani ne,
di et hyl propi on henmet hoxi di no. N-et hyl anphetam ne, fenbutrazate.

di
fenf | ur ani n&o#"é‘ﬁ?’gorex, f enproporex, fiudorex, flum nor exfCI/GBI7/01630

furfuryl met hyl anphet ani ne, | evanf et ani ne, 2 evophacet oper ane. mazi ndol ,
mef enor ex, netanf epranone, net hanphetam ne, nor pseudoophedri ne, pentorex,
WD 97/ 49710

PCT/ GB97/ 01630 need of such treatment an amount of a compound of formula (1) and a#%mount of
phendi metrazi ne, phennetrazi ne, phenterm ne, e yI_proq_anoI am ne, picilorex

) ph
and si but r ani n8" agpEeckin agenkcwich that tpgether thox gile sliective relieher eof .

Particularly preferfgh aRernativé EmBolmest ifiké pREemTIRRARRItRG e 3 skovided
derivatives thereof such as apphetam ne, benzphetam ne, , chl or phent er m ne,

nmh
5 ¢l obenzor efhe vesf gcampopndafdormyla () and ar Aneractic Ageat fon the manwseare i ne.

di et hyl pr ogi onof AnfitnafPide titd rftmehCor prevatition f bilaR{A RPRIsEX
furfuryl net hyl arrphe{r m ne, | evanfetam ne,  nefen rgﬁu Hét anf epr anone,
net hanphet ani ne, no E%B{?d%@ﬁﬂw1°ﬁé,s°ﬁ’é%‘t"éﬁ3ék‘?e‘g‘ﬁ it freament or

phennet r azi ne, ppiventied o bidimiR RBRXSH) WAAHBEhGH Bemprites aliMiAatrich Bidout r am ne;
10 and pharmaceut i cal I%g&(‘:lgfet able salts thefr eof .

> A
particul arly sBftienia nge rappentapamoyahe! asommoned plapguiadhepd an
anphet ani ne deaimbaht yem arobéckid A, Glth ehRNEEEtREhBE give bAERIVE ¥elict] Or t er m ne,
dexfenfl uram ne, fepfl Wr M ne, Bj cil ol: X and sj but ram’hne;_ and, _
phar maceuttPcal | y n a further embhofiment of the present,vention there is proviqsdithe ugy o1 | y
pr eL erred hal Ogﬁmfadxﬂﬁ;uaﬁmhﬁirﬁﬂiq’l@ ﬁﬁra@n/ﬁomﬁl% agénuf?xeth?lrmanufgcmmmngi nation
with a conmpoun the present .invention inclyde: fen ram.ne . .and
dext ent I ur am nBoeaiRephior ¥R piment o presenun o Fammuliive oqtng disgrocr.
It will OIbe ?ppLeci atThé pidaait ih@éqtbh&l&or,ﬁ@}imrﬂmwho@f(ﬁ'}tbdéltx‘é?gr_lm‘t opbesi ftyh t he
conpounds of the present inventior _ so_be, us n _conbination with a
20 sel ect vebGUPORTT PR BRSO R B By " Gaigathod Contiamen "2 ! O,
present i A¥ent admirigteaiioh togi patienoin mted of sieh ueatoéniancanpoundacémpound
formula (1) angr @fngiath Jdfad BRI EEERMEGiHpofh. TRV BATRRMGO ke

or preven i y. present

t r eat ment I'onof obesi
i nvention al soeffective delief.a net hod for the treatnent or 25 prevention of

e L o et P Rflat QTR 36 oAb ot Bhd Aldade iRl Bl i providea N
of such treatnent an anount of a conmpound o ormul a and an anount of
an SSRI, such throusetodgeompoundndforginje(parfdan anarectig|ggedt for the manufacture | n g

further agpect ,0f nkﬁﬁaﬂﬁﬁﬁﬁ?gﬁtiu?i}?g%é Q%al bLBPEE nlads B 2Y bighse maa][n

! mal, .
phar maceuti cal conposition reatment or prevention o obesi ty
conpri si ng especially a human.

The present invention also provides a method for reducing the total body
fat mass in an obese mammal, especially a human, which method comprises
administration to a patient in need of such treatment an amount of a compound

25 of formula (I) and an amount of an anorectic agent, such that together they give
effective relief.

Suitable anoretic agents of use in combination with a compound of the
present invention include, but are not limited to, aminorex. amphechloral,
amphetamine, benzphetamine, chlorphentermine, clobenzorex, cloforex,

30 clominorex, clortermine, cyclexedrine, dexfenfluramine, dextroamphetamine,
diethylpropion, diphemethoxidine. N-ethylamphetamine, fenbutrazate.
fenfluramine, fenisorex, fenproporex, fludorex, fluminorex,
furfurylmethylamphetamine, levamfetamine, levophacetoperanc, mazindol,

mefenorex, metamfepramone, methamphetamine, norpseudoephedrine, pentorex,



30 a conmpound of formula (1) and an SSRI, together with at |east one
phar maceutical ly acceptable carrier or excipient. It will be
appreci ated that the conpound of fornula (1) and SSRI may be pr esent

as a conbi ne tion for sinmul taneous separate or seq | e
as a_conbi nedyRbfiiye? PERGRH0165
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for the treatnment or prevention of obesity. Such conbi ned preparations nmay
be, for exanple, in the formof a tw n pack. In a

further or alterglahiivtazRRe bhétimdtFaind, ﬁﬁaﬂbmiuﬂh’ﬁmehﬂfimphhﬂﬁﬁimﬁ picilorex

therefore provid roduct conprisin C Ia (1) and an
SSRI as a %@r@?‘ﬁéﬂ“‘ﬁf‘eﬁﬁ‘r rﬁ‘ﬁ"‘?“g\"g]@f WHF&QH@&G@ I’ rat e or
sequentlal use in t hearticularly prefetatbadoretic pgente iichaje an‘iphetmmnbymd

In an-alternativ enbodl nt of , t he ent inve r.ovi ded
the use of a con% Hﬂcgafﬁfﬁ’gﬁ@%e‘ggﬁ q’Fk) f?ﬁﬁ'ﬂﬁ“i%’%ﬂ?% of a
medi canent f®r r«msbuﬁzdi@c,hm:réﬂtcwterhﬁdy dbﬁﬂ‘enﬂmmmé) dartmﬂm;ﬂ'etamimal
espectally 10 a. human [? resent .invention al so provides

a nethod for redﬂ%tf‘ﬁldf“fm%p t(\éf%\prlagmﬁvtamme, YrAmines fenpPropgreXohese mammal |
especi al | y a hunfaffurydietiyldiepliesmieievimfsamine, mefeackek Nhétamdépramon®) t he

mammal an anpunt o ound of f 1 anmount of an
SSRI, such that ‘P%%‘é?‘ﬁ@?t%%? “@f%“‘gqegg%ﬁ'\%eaﬁng‘?mé‘fpr}‘eﬁglme"az In a
further as pect gfhehnetrating grtfentarintid, phenylpropammlamsinp) givilodedaral sibutramine;

phar maceut i CONpQs on. f red h al body fat mass in an obese
manmal |, espg‘zl alﬂ p aﬁ'ﬂﬁ%"ﬁtmqb’n?)clcﬁ'pl{c#llﬁqgﬁ%glﬁf)eghnd of formula (1) and an

SSRI, together with a pdreiastarlgsaitabieciascefambzatic ygent aspthathialbgesated er or
eXC|p|ent

bl e s cti erptonin ) I bitors
of use in conbi né?‘fheﬁawnfﬁe?&gmesdn§8ﬁlﬁ‘ lf)r/%g'"ﬁ}en% mer' c{é)gn ?ﬁg’é’ﬁ'ﬁ?‘oh
i ncl ude: f | uoxetderfepflitamion.femfheampes, picdorenand ﬂbutranami apd phaphdcaaticadlyd

phar maceuti cal | Ya ts thereof. As used herein
"obesity" ref er §° gﬁ@pt@%rrudﬁe?%?i whereby a mammal has a Body Mass

| ndex (BM )15 whi ch i Pacticudainpredressi hadogghated @amphetagrine depinatives of use in
kg/ f |
(ko ntert]), Of BhbhERsh itk 7 corgftNha 3F bR 1bdelt irhvBAish REKALIenMirk iR

wei ght, have 25 I"ess
obesity herein riryfehBurinne.andrpharmacsaticallyeacerptalye aalts ihersof.

envi ronmental . Exanpheg;pie g;rpg&r&ts& thdd T ehma&ﬁéxmorr pmeea&ﬁato\sear e the

cause of obesit é I NC overeating a bulima, O yeyst | C ovari an

di sease, comant! wérwmlnwenbomm&so\mqwd esmmbmmnrﬂrlﬂhin ch's

syndrome, Type Idhiodhe sordloiFoakSiitiiior gy, Subj ects, normal vari ant
short stature, Turner's syndrone, and ot her pat hoI ogi cal condrtrons

showi ng reduced met af¥rireesaet inyentiongpcegrdingly P"°"’€l€-°c'i"éé’§% of heomporpd §f ener gy
expenditure as FolifigeHhadan VSR Brahe hdhufdcife BPS fhedRaflent for the treatment

or prevention of cbesity.
The present invention also provides a method for the treatment or
25 prevention of obesity, which method comprises administration to a patient in
need of such treatment an amount of a compound of formula ([) and an amount of
an SSRI, such that together they give effective relief.
In a further aspect of the present invention, there is provided a
pharmaceutical composition for the treatment or prevention of obesity comprising
30 a compound of formula (I) and an SSRI, together with at least one
pharmaceutically acceptable carrier or excipient.
1L will be appreciated that the compound of formula ([} and SSRI may be

present as a combined preparation for simullaneous, separate or sequential use



children with acute | ynphobl astic | eukem a. WD 97/ 49710
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"Treatment” (of obesity) refers to reducing the BM of the mammal to | ess

t han about d maintaining that weight for at |east nt hs. The

t r eat ment sd%??%my?lﬂresul ts in a reduction in food or cal _or?(éﬂgm"ﬁ’ﬂ@”by t he
mamal . 5 "Prevention" (of obeéfty) refers to preventing obesity
fromoccurring if the treatnment is adm nistered prior to the onset
of the obese condition. Mreover, if _ treatnment is conmenced in

al ready obese $4itheBlestmSHGR phdveRbisTE M obbsityS DRAlBADIRA preparatids @B e, OF tO
prevent the progression_of, Phe medi cal sequel ae of obesity, such as,

e.g., arterios&rexample, mthedonm ofp kwetpagk. pol ycycstic ovarian di sease,
cardiovascul ar 10 1, ir3RAGSR alt@ftatide abpbict bf the pHEBABINOMHNG Blerdissor der's,
hypertension, insulin resi stance, hyperchol esterol em a,

hypertri gl ycer ithrrafore pravided pareduct epmpgising a compound of formuip(liand 4n JH!
aspect, thiss i RygRbinBihellprétfaPatidndor &fhultanbdlis! sparAB df SHguential use HPfHe! et €
suppr essi on of Ilfogene3|s I n obese mammals, i.e., the excessive

accunul ati on oftrealpenioriprevention of gbgsitiahi ch i s one of the major features of

human 15 and ani f@phn aleative cAbodiflcht sfthe picsed intitah, BRAYis\WHERG | N
anot her aspect, the i nvention aneliorates thtﬁ conditions that are a
¢

{
consequence of hgaseqil acgmpound gifformula (1) apd ap SSRL farithy manufachure of ag ¢ he

progression of pRAlciment ot r&MRingaRe EtAPFAS fAtOmhid3h an obese mhMthal dspillyl S NO
| onger infertile, and increasing the insulin sensitivity and/or

decreasin Oor  @huMatat i ng the need or usage of insulin in a diabetic
patient, e.g., 20 ThéprsthtiiivédichlalfPretide AhetiRd for redudd®y the tdtad BEdyES -

A further aspegt of the present invention c ri ses.the use of a conpound
of fornula (|)?*}td?as§dﬁ|’°‘§\9[’ﬁ°§ “&a‘EﬂPbﬁB‘iﬁ°BﬂéS@‘ﬁgP”t‘t‘W’ %?F“Pﬁﬁ?’ﬂ?ﬁ‘ses

phase- shi f t i nghdministratidi fotthé mansnall doesh@int d0a compadidaf foriatd(n) shdas ders in
a mammal . The present . iavention is further directed to the use of a
conpound of f oPMGPRE Pfjan %Qﬁ"ﬁ‘?cgc,‘g%@g%@” they gave pffectivedpliel, i ng effects of

l'i ght - in asmanmmal . In a further aspect oflthe ppéseainiventiore tidre is providéea rel ates to

t he use of a coppound of fornu n rovi ng

l.a .ﬁl fo hapci ng or i

Sl'ecp qual i (. PRREpAPRRcal PR fos s ] @lay BOA7RE e B o B o
augrment i ng sl eepmmalegreaaliy a hamancédmarsidgs cquipnadiof fogmalad(l) andan treating
sl eep di sorder $q %Sl e | St yrbance in a,. I . - a
preferred errbo?lbﬁgn ?" %rgw'gir‘ 'é‘ES }eéﬁ%} RV Z‘ﬁf‘%‘%‘:ﬁ m[’)'?ag\y [ ‘é?t%bq?r%?ﬁlgﬁ % %xrcmlé&'
the phase advance oSuipéids seleivaperotonimeupiakedvhibitorsiof ubminchmbimatiohedth whi ch
conmpri ses 2?0' M s ‘F s Re %@ex&‘ims%‘ﬁon %ﬂih?d%p. bQWehiﬁ%,%mQW%egﬁa&egx gpound
of ornmula or a armaceutically acceptabl e sa ther eof .

and sertraline, and pharmaceutically acceptable salts thereof. '

As used herein “obesity” refers to a condition whereby a mammal has a
Body Mass Index (BMI), which is calculated as weight per height squared
(kg/m?), of at least 25.9. Conventionally, those persons with normal weight, have
25 a BMI of 19.9 to less than 25.9.
The obesity herein may be due to any cause, whether genetic or

environmental. Examples of disorders that may result in obesity or be the cause

of obesity include overeating and bulimia, polycystic ovarian disease,

craniopharyngioma, the Prader-Willi Syndrome, Frohlich’s syndrome, Type 11

30 diabetes, GH-deficient subjects, normal variant short. stature, Turner’s syndrome,
and other pathological conditions showing reduced metabolic activity or a
decrease i resting energy expenditure as a percenlage of total fat-frec mass, e.g,

children with acute lymphoblastic leukemia.
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The admi nistration to a subject of an appropriate anount of a conpound

of formula (lywgemspgeful, for exanple, in the prevention orr?&mg%@%? of
J ects and/

t he followi ng conditions to achieve ghronobiologic e or to
al l eviate circadian rhyt hm phase di stur bances: disorders of the

sl eep-wake schedule; jet lag: shift 5 wor k; peopl e who have a

mal adaption to work and of f-work schedul es; nedical resi dents,

nurses, firemen, pol i“GesRment” GHubssityIReRS to wédirmgrthe BMIof thembumas Lafkds

wakef ul ness at eyeni 0 I ghttinme_ hours, or those .deprived of,_sleep for
vari ous p P&gg‘%&g&g@%?m{%f‘gt Weight 4o &ﬁe}%’f?gﬁsw% T‘i'gliej ani mal
wor kers; the i nf@aeitiént Sitably result®img redwetidicindomf ortcaloriaintalle botikes whose

duties require extrenq | evel s of 10 al ert ness and wakeful ness, and those
who may be sl eep™88f&'ved in the performance of these duties;

_sugmar i _nelr s,5o0r peop{;'erma{i?]ﬂn’qdf dhesity) @6fey t6 preventing obesitp fidfmbddcoingyif theh

i ndustrial purposes bel ow t he, seas; .mners, s nkers, ... resear ghers
or those confi nettﬁeﬂgﬁﬁélsr?dl“ﬁé's?ﬁ?‘fH‘f‘“a"gtﬁ’%?fé?ﬁ{)gtH?llélb"r“ﬁlc?“dé"r‘?}h roreqyer. it |
Earth, on m ssi aieatmens paommancédin dhatyoleseadbjects, stch trasiniaing fidxpected et  of
the 15 solar system Qqr in training for h_mssions: the blind or

i ght -i npai red JIFOTHb to prevent fhe hrogressipn ol the madyeal sqagelge ofoteatiy. sch as.

di fferences in |ld.ghartedigscldnssks, Tape Haliabetes, polypgcstizvemtiary dissase sopdioedschiyr

| npai red; psychiatric tients. i,nsommi acs;.th comat 0s or those
who need toﬁ%e rfgfer?ts%ﬁ’ ﬁi‘ﬁoqrﬁ'rgissflﬁﬂa g’ﬁ%cdéﬁ%‘geirsda'gﬁ%rs%“sfo& nsefin medi cal ,
psychi atric or ok#istance dypersholesteolbariashypbritiplycdridemimranid cholelthiasid. i ca, or
20 those persons whg |l gl et bRl fnfibn SULIR LS HodBiARRES 20T
anount s of light or CETRANI TS thoSe SUT T eri ng from seasonal

af fective di sor cemp{cSnB®)ppression of lippgenesis tabegessammals i.c o thecaxcéssives of

depression; the . ! : S (] . tie NRSE,
suffering from Oa?%ggul]@ él?ﬁgﬁclﬁﬁ %gﬁgﬂ%“?%a‘%%g*{ ent gf@%o&'i%(gé%ﬁ%%& a"dosages
of medi catibh atandpmimpl dhesity,taswedl astosslobtotalibodylivaighty b awthqraspestithe 25

suf fering {1 om Jel G S aSRdlassosH AR »Ad ANGALoR SR RARG SBg o™,

or non- 2 our sl eep phase syndronme; an ering from
primary or as prexeotig oy armsting tha poegresisiop afipelycystis ovarianglizeaseisd ¥habrmi a.
The present the LR h& bolgsr ifeelild! and ﬂﬁmﬁﬁﬂm&nsﬁﬁh LRGieR 5 ok ON - OF
treatment of conditi ons T assocrated wth ¢ircadian rhythmcity as
wel | as mental akerep#ing prelimiiabion tler needor usaga oS insilin ija diabptic patient. &&r oss
time zones fNd nb ReitiP4dhe-Oiheb Babdtad O Type Gl aidbetes - In a

preferred enbodi nent, the present invertion provides a nethod for
the prevention or trdefunthsr agfeckolthe pregentinveniiom paraprises dla userpf g camppnnd

i ncludi ng ti me- ZPRRmERAIPRr abitbvibA A bh Y BIEIBEE cirthdibh rhRkih sHl-REBnMIReT der ,

del ayed sl eep- phase syndrone. advanced sl eep-phase_syndrone, and

non- 24- hour sl e&ffect and alleviating circadian rhythm disorders in'a mammal. The present
invention is further directed to the use of 2a compound of formula (I) for blocking

25 the phase-ghifting effects of light in a mammal.
The present invention further relates to the use of a compound of formula
(1) for enhancing or improving sleep quality, in particular by increasing sleep
efficiency and augmenting sleep maintenance, as well as for preventing and
treating sleep disorders and sleep disturbances, in a mammal.
' 30 In a preferred embodiment, the present invention provides a method for

the phase advance or phase delay in the circadian rhythm of a subject which
comprises administering to the subject an appropriate amount of a compound of

formula (1) or a pharmaceutically acceptable sali thereof.
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wake di sorder, which conprises adm nistering to the mammal an effective
anount of a co;;})ound of formula (1) or a pharmaceutically acceptabl e salt

t her eof . In anot her preferred enbodi nent, th

I nvention provides a 5 net hod for shor#&ni ng the t| me of reintrai nnent
of circadian rhythnms in a subject following a shift in the

sl eep-wake cycle which conprises adm nistering to t he subject an

appropriate anount OfhefadnRiRiNetitdndb afﬁﬁbﬁbﬂo’iaﬁ hppRpridte amount oi a compound
phar maceuti cal | y acceptable salt there e preferred

enbodi ment, t heOifpraada)isysetul; top °’&F‘BBlPd§sth‘épW§9W qd;reatqngpl, ‘QDF‘%W ating

the effects of foﬂbwin@%muamt foaaeﬁieb@&hmﬂ&nasgxabfréet@ammlaueMte% :adian
conprises admnistering to the traveller a rtne ncESam ng ampunt of

a conpouthythp PF‘GF*M‘J‘F%" banees;, a°’|9ﬁ’§ Lieg Meri "ysc jebdag shify ¢

thereof. Thg  work; F&M@Qﬁ@h@i‘re 4 i a3adRiyi0s LOR6HK dndl HfOwek Seliddulddemb@iey t 0
adj ust physi ol ogi ca to t

changes in sle and fee patt.erns
when crossing s?\?é’f’ﬁﬁs PRIES, g’GﬂB%“ pplicemen of those "T‘Ws%\ﬁ‘gft"f?é'feq‘ﬁﬂ“r eﬁrg%‘isé’lnfjed

enbodi ment, t hewRkéamesds dtuveiing @R n@’h@bﬂn@‘h&uﬁ or those demiré’d)d‘ qiéab foremPlohs NY
the internal ci rca@ n clock.in a subject ? exanpl.e sEe wor ker s

changi ng from aP geanse,pigiheir duties orove%mné@ 1fies: apmalyyoriers g infapyy, or

?fl;n ni stering t&hﬁhﬁeﬁmb}z&f&h@&n@ﬁ%ﬂﬁﬁ wglb@ cmlaquuﬁfe e&%ﬁﬁﬁgﬁﬁ&fbef for %I a
r a phar uti.c acce a Sa t her eof , e

present i n\}gnt i B'ﬁ"?‘%s‘f‘ﬁ'ﬁt ‘EJP ﬁcf‘t‘hal"?f”? Lmax eﬁge%s?ﬁmﬁéﬁ?l&“’of '

formula (1) or perfmanBcethésealdties; asﬁﬁﬁﬁhab}sﬁoﬁﬁabhleﬁ:hﬂixﬁ-ﬁffor feSdarei)hanci ng or

I nprovi ng sl eep alj.ty as wel] reye ng and treati Ieep di sorders
and sl eef‘)’g’ r@%‘?ﬁ/%’a'ﬁgg'%tr ﬁahp‘éfpﬁ'ﬁ'}#’ﬁ ﬁh% SHA% TR fPe g‘f’ﬁ ®pr esent
i nventi on provi ekeearabers or thosﬂ&iﬁﬁhddb@ﬁeamﬁwicarﬁg astronamts tvorbg sbeapthqual ity

by increasing s efficj enc ygn e nt e In
addition, the pL@’gg'rﬁ ’?‘h‘\ﬂ?ﬁt? ’aﬁ? &/ﬁhﬂgﬂa’ oon ‘%ﬂﬁéﬁ%@a&rt&“ BY“(?Z&GU ng and
treating sll8ep shimosydenms oandtmixm)fodsmimimnmeshﬂ bliral or sight-impaimddr thbsech -
conprising the adm ni trati 0 0 ( r

phar naceut i cal I’ym'z?l"c"é"ewSi %Iaé' 's’é?ofd' ”ﬁ rij{-l'e?rﬁgtt'e"r eé Ei’J}lldn(!/%lﬁ?"’ala'n i s useful
for the pargsinewtly ontenmowpiychmwethp&mhxamfc mhangs Disoomikessthef
Lt g and MR, B 35 nect B8 rAiRAMEY B3 )sedrobt Mohellfilbafin arl e
from psychophysi ol ogi cal uence | atric

di sorders. (part medicaly psychiakue @dottxer mnsanet residerits eﬁtb@rfmg@orth or Anmticcalocohol
use and abype ([RLE bbb o S Ak A O oS L RRE Dheso S ibhBRRAmounts
onset DI M5, nocturn myocl onus an restl ess legs and non specif

di st ur bances asoldizbhoy darkgessnthose suffering from seasonal affective disorder (SAD),

winter depression. or other forms of depression; the aged; Alzheimer's disease

patients, or those suffering from other forms of dementia; patients who require
dosages of medication at appropriate times in the circadian cyecles; patients

25 suffering from delayed sleep phase syndrome, advanced sleep phase syndrome, or
non-24 hour sleep phase syndrome; and patients suffering from primary or
secondary insomina or circadian rhythm-related insomnia. The present
invention is useful, for example, in the prevention or ireatment of conditions
associated with circadian rhythmicity as well as mental and physical disorders

30 associated with travel across time zones and with rotating shift-work schedules.

In a preferred embodiment, the present invention provides a method for

the prevention or treatment of a circadian rhythm disorder in a mammal,
including time-zone change (jet-lag) syndrome, shift-work sleep disorder, delayed

sleep-phase syndrome. advanced sleep-phase syndrome, and non-24-hour sleep-
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The foll owi ng outcones in a subject which are provided by the present

i nvention nma el ated to enhancenent in sleep quali typ E’?‘@E%ﬂﬁ ase in
t he vgﬂvﬁg‘”\%ﬁ?ih I's cal cul ated fromtgg time that a.subj s@eps

divided by the tine that a subject i§ attenpting to sleep; a
decrease in sleep latency (the tinme it takes 5 to fall asleep); a
decrease in the nunber of awakenings during sleep; a decrease in the

time spent awakewhié livwtdagl vwiiich tomprises admfindteodg B the manamal arceffeetdee i n t he
total anmount of sleep; an increase th unt , and_ per.cent age of M sl eep;
an i ncr eagg"’}"ﬁt ‘fﬂ%é"’ﬂ't?%'[“f%ﬁo%@a%‘éﬁ?Pgﬁ%acgf'{'ﬁ%ﬁ’/lag%&%}e educt i on

in the fragwestt ati on of REM sl eep; an increase in the anmount and

percentage of slow 1 wave [(i.e. stage r 4 l.eep:.. an_increase in
the anmount and percepP’h‘b’E’%ﬂrngﬁgﬁfmioﬁg‘engéﬁ%gﬁg“@ 'ﬁ‘éeg‘?"gg%ovil *fhe nunber
gf ?yvaken: ngf, e fretisidabt shomnidgftheieimlewf mpn?hment of cirScad‘mn Dxl'hynhnsana in

ayti me al ertness:, .an ncr eased .sl.eep mai nt enance.. .Secondar e

ot comes whi o nESPIBS e YRR SOy R Hetre bR e RFeT Himisioring 8
cogni tive functi the subjbct & apropdatenifivuyt 6fd enipoand oflformula )ora  The
present invention is furthgr use{%k%%ﬂr t he.prevention and treat nent

of sleep di sordePRarmagewically agfep [tberedlic| uding sl eep probl ens

associ at ed Wi t I 4 meeprieferrdd)entbiodinanitathe preaeyt iaperdion pravidas cepsthod
noct ur nal cl opus sl eep,dnter Lons,. | 'lﬁ;ﬁr LAt

wor ker s’ slmeigp d@gtalljl?ﬁgﬁn téh,ee f‘s’tgr?ﬂeg?g lﬁ?lg'%%{'%h&’ esgpecJtagi P or, ?‘%Q(!v)vfr}r'ﬁﬁhas
associ ated wi th clegpréssadmirostering bo theutavelier anraleningds saprebsing, ard@int of a
dysfuncti ons assQgi ' | &en (.har I I eqp wal ki ng
and e car g oflof bl OGF o AALABAHREAR sl HE e Aori*The 10

Sl eep di sorders pugose of this esibedimenit & torassistcthe badyetogaljust physjolegicallydo ¢hé zed

by difficulty ingnitiathn r . i L.hi.ng. -1 N tai ni ng
restful or enoug%ﬂas%fzgébe%sm% ald foeding pat&?ﬁggﬁ%’ﬁr?%ﬁ@ %ggrtaglaﬁleg? 13%5 may al so
cause reducfpons in REMnsLemeas pref@ged embidimentf theqiresent inviatioy prowides a

i nvention may bemUﬁﬁ;q_f&‘)reQ&EiBﬁ %l\‘i,\% ﬁﬂ@(ﬁ‘ﬁgﬂ Jg%:ﬂ@ﬁn Uock in a ?ﬁbg&}.gﬁf%feagmﬁé sghders

as well. The present inventio 0 be of bene . _
treatnent of synWerkerschaneingdeeni pdpy k@ nighh shiftios Nicg verspatihich sereprisss non-

restorative sl ecpugihuBRElANd ko anShyBRIrAR WRGHL ML elmpudT AL W th
respiratory disturbances during sle t wll be clear to one skilled in.

ep.
the art 30 thwavmnw@muyamgwgiwltitéem& linited to just sleep

di sorders apg@ sleep The presdhc HivahBey EGarthBtdirdctedabRhd &RIrA chiRpsundd sfe
variety of conditions which result froma I shed quality of

sl eep. formula (1) or a phepmageptisalinersenipble 6?'&8‘{‘*‘?"' 1 for palangwe9Eed al one
or in conbinati Ofproving sledp GilalRy A8 weRGS Prevedlih€ inPtrBathiONskpt dsdbderb @ngf i ci al
in altering circ criar]rhythms_ . . . .
sleep disturbances in a mammal. In particular, the present invention provides a
method for enhancing or improving sleep quality by increasing sleep efficiency
25 and augmenting sleep maintenance. In addition, the present invention provides
a method for preventing and treating sleep disorders and sleep disturbances in a
mammal which comprising the administration of a compound of formula '(l) or a
pharmaceutically acceptable salt thereof. The present invention is useful for the
treatment of sleep disorders, including Disorders of Iniliating and Maintaining
30 Sleep (insomnias) ("DIMS") which can arise from psychophysiological causes, as a
consequence of psychiatric disorders (particularly related to anxiety), from drugs
and alcohol use and abuse (particularly during withdrawal stages), childhood
onset DIMS, nocturnal myoclonus and restless legs and non specific REM

disturbances as seen in ageing.
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in the enhancenent of sleep efficiency. For exanple, the conpounds of
formula (1) ma%l‘be adm ni stered in conjunction with other co ounds whi ch
are M the art to be useful for suppressing oRCEERRANER| ng

nmel at oni n production i ncl udi ng el &oner gi ¢ agent s, noradrenergl C
and serotonergic re-uptake 5 bl ockers, al pha-I-noradrenergic agoni sts,
nonan ne oxi dase inhibitors, beta- adrenergi c bl ockers and

benzodi azapi nes, Sugi,gsig %lﬁ‘ﬁ"&#b?&mee%l a%h?cp&'ﬁ'ﬁﬁ are provide& B DR fHEsenthi ch are
known in the art to be use or stinula mel at oni n production
including tri cyevqn@oamydwwmrw@hanm ipslegp Qredityyi %’““‘”’ease in the

ant agoni st s; amet%xﬂiﬂﬁﬁﬁ:ﬂlaﬂed)fr&ﬁ%§ i tAHCA stect te,aée.s@mbﬁ@d bﬁmelﬁme

hydroxytrypt ophan serotonin and N-acetyl serotonin; as well as nelatonin
anal ogues, nel &haia wkugm aitemphing teeieepirhrerrense inlpensiatency ﬁthaametw takes t he

conpounds g f%ﬁm ); aG¥redGe ﬁ,ctm- BluffbeF @(qav}zﬂknﬁ suﬂﬁﬁigeewatdacaamer
conpounds which are mn In the art to be usefu or enhancin | eep
quality in Hlap ﬁame\ﬁmtu wkarﬁdlovvﬂ%&henyt@! enspt of slegpiian i gmmep i) thep

di sturbances, iHGh WlbBEL of 51eep'eargincre§€‘edﬁ15 la¥ifotnt QN@?&Eéﬁge SREM sMbh:CGSy

anti psychot I cs, ant i anxi et Yy agent S, m'nor ranqui l i zers. mal atonin
agoni sts and anbepwwiiethe duratign and pecurrense of REM pleep; areduct@@émdse

benzodi azepi negyraghtmbaddAtf ®sM §i-elifp ?anaﬂsragmh thSamaiit dnldebdelithge SFAGWAS:
adi nazol am all obarbital, alonimd, alprazolam amtriptyline, apobarbital,

amoxapi ne,10entwave ffnstage 354 slepnian waezaﬂmmwuﬁraﬁs.pewenmgahtaw 20

Eug ab?r bital, b.weﬁl zbuée%ase %Mdmer%aabmnmgal esp&mllﬁf il thd8h ﬂt%rmﬁéﬂ or al
ydr at e,

di azepoxi de, cl om pram ne operi done, %ﬂ)o zepat e,
clorethate, cl @fdﬁ?"ﬁés"'“ dayt‘me@;ﬁf%ﬁﬁ&ﬁ]‘m@f*é?ﬁ?ﬁ maintepance-figsondary azepam
di chl or al phenazat@mes whalhnﬁ@jaxe provided by dhmamu GivREIOR inctlfé@RhAnce@st azol am
et hchl orvynol, etomni date, razopam flurazepam

m |

Tl omcom oo+ oS Rinction, Sae tempredmamamiTEHARER 20" hal ayonam

hydr oxy|2! €5 im Ior amhﬁfbresbht ﬁkrrbtmon! i® faZle e ful fo_rmfmemfam t;m(l treatment

maprotiline, oqual one tonin, it nepy obamat e

rref haqual one, r?? i8¢ % ?rﬁpﬁscfgxgioﬁ?egm 'ﬁ’i‘é’l”ﬁ%ﬁdﬁ‘i“&% QS%WF%msrﬁsf‘Fﬁ%bam

nortriptyline, widemepama, hpserbahirtiy,ddecppnes aarcolzpsy) aottnhsl mitoslonup &EMpI ne,
er phenazi ne, enel.zi ne bar taI rg rorret hazi e of ol ,

0 P oot 11 pt PR Eeibtr Ry RS R, kel FEFAR R n SO bRFinis: plrE”

sertraline, terros umounﬁasrne:,sodamhwapahpmmomon wiidil pmetxoualtmmldiﬁatders

tranyl Cyprﬂfr‘al Q&sfugét?o%ﬁ go%iatt.ed wu,P sfephgga%s%mmésﬁ eéglvpe?lrgq 499&9%}1@%9&(]

triclofos, trifruopéra
val proat e, venleabeesisnas walhhs sleemdisardbmadpeinace meimmmg Sleep thsm'delsalhtis

}:)g-er; a%fg 71 ggg 38%[98}) 'ﬁ?s%r%gﬁcets bﬂ% E&Ieralﬁn&al‘ﬂ?eryeh B_v difficulty in initimgg Z# 49710

maintaining sleep or in obtaining restful or enough sleep.
In addition, certain drugs may also cause reductions in REM slecp as a
25 side effect and the present invention may be used to correct those types of
sleeping disorders as well. The present invention would also be of benefit in the
treatment of syndromes such as fibromyalgia which are manifested by non-
restorative sleep and muscle pain or sleep apnoea which is associated with
respiratory disturbances during sleep. It will be clear to one skilled in the art
30  that the present invention is not limited to just sleep disorders and sleep
disturbances, but is applicable to a wide variety of conditions which result from a
diminished quality of sleep.
The compounds of formula (1) may be used alone or in combination

with other agenis which are known to be beneficial in altering circadian rhythms



The conpounds of fornula (I) may be adm nistered in conjunction W th
the use of physical nethods such as with |ight therapy or electrical
stinmulation. In particular, the conpounds of forrmula (I) may be

adm ni stered {yhoygome CONjUNCtion with schedul ing bright Ii 1630

adm nistration, ordinary-intensity |ight exposure, or exposure 0

dimlight or darkness (or even sleep). In oﬁé enbodi nent of the
present invention, the conpound of fornula (1) is adm ni st ered
acconpani ed by having an individual wear dark or red goggl es at t he

time of adm ni st patn the enhapcomeind of slekghi dfficiencef Fecé:mngfle, thecdmeamndeof pl us

darkness. | n anot.her odi nment, of e, nr dual
wears 10 dar kti%r(')ngé?gg ars}ggmgfe eé(} E‘t‘% %%%‘;“n‘ﬁmﬂ‘% m’éﬁﬁ? dg S}rhg(lthl %’ﬁ of
t he conpound of knownin tlummltcab(( héefxild‘owsnpprbsmhg:ommuuhamngmedﬁtonm podietionl
zeitgeber with res

f

conpound of for mi ‘f‘.“ﬁ megtmqrgﬂc|a§ent5.rrr06ﬁ(freﬁxer51ﬁ nd%érokonexga%:ée;g?tgi(% an be
used in conj dnct ibiuakars} dlpkatinorsiremirgio agafista, marapane dxidase inhibitors betan| a

). 15 A .di nal t t h | ud
\(Ni % hin its scope aflﬁeg'%'%c bﬂ&%%ancgge'%g‘%%%onﬁﬁ'} ‘21?5# gg’r’% of %tho ozeegr in
conbi nati on wi t h canhpemdagdndhsarefkpown in the arfibad leerusefpl dorrstiadilaiing mgltakboysn or f or

h i s
the prevention Ogr&ﬁd&?ﬁ&%ﬁmudﬁ{g (HefdR aﬁhﬁ%@%&% and alphs’ -gd:%b&

di sturbances in M " manmal s”
i ncl udes ani mal s aofagenistsoot witlGnelatonipqreaumsoes sucblasdeyphbaphbianegd- ovi ne, and

porcine aningls, h?&}?ﬁﬂ @Joﬁhz}rpﬁgx%totnrhaand N-a tglselro T eaereE}lt:ﬁ xggla%urf he

donestic ani'mal s Z00 anl ma
| atter being pr efagalpgl@hs melatonin agonists ahd mawnxbenmpneta dnedditivat thehen:

using any conbi nahaRudsSEIRER BSHA) Be pdmigisterod B Snh G URAMRLO! T o7 Ml 2

(1) and the other active agent stere patient.
within a reasonamrepqmismdu@fareuknewnirhﬁnemwdwmgful for enhanping $leep analite. same

pharmaceutical ly, ﬁ&gﬁﬁbﬁ&%@aﬁé‘{rﬁhﬂ é}{lﬂy (L%) ) Qﬁc?qleep isturBEHEL L lihiGdifg

slnultaneously I'n sepa armaceutical carriers such
as convent i dfal emaeerémsragéwpww mm,lwtuar entingkehotics, gotiemiety ngents, Miwor

term "conbi nat i onranamae,rq%eraﬁo&,ﬁag %f.eaﬁ@awes&ﬁsf.t; hﬁelsempmmﬁé&.@r ovi ded

in 30 separate dosage forms and are adm ni stered sequentla y.
Therefore, by wapgets, benlodwewansp|berblm&%aéltl'i‘x2eanéwcﬁﬁ%mn i¥ag like such as:

admi ni stered as gdihaR)ish, ABaitien, ammhlm Riprazolam, #ni @ﬁsﬁﬂe%ﬁ;baﬁma@d of
time, the second active conponent rmay be administere either as an

oral dosage for nPEOtIPiRg bgntagepam. banzoatmge buetizolamybygrepion. busriese.

WO 97/ 49710 20 butabarbital, butalbital, capuride, carbocloral, chloral betaine, chloral hydrate, -
PCT/ GB97/ 01630

form By a "fast chiprdiagensxide. slomirraming, cloperifione.clorazepate, clgrpthaty clopapinger v

form cyprazepam. desipramine, dexclamol, diazepam, dichloralphenazone, divalproex,
diphenhydramine, doxepin, estazolam, ethchlorvynol, etomidate, fenobam,
flunitrazepam. flurazepam, fluvoxamine, fluoxetine, fosazé.pam, glutethimide,

25  halazepam, hydroxyzine, imipramine, lithium, lorazepam, lormetazepam,
maprotiline. mecloqualone, melatonin, mephobarbital, meprobamate,
methaqualone, midaflur, midazolam, nefazodone. nisobamate. nitrazepam,
nortriptyline, oxazepam, paraldehyde, paroxetine, pentobarbital, perlapine,
perphenazine, pheneizine, phenobarbital, prazepam, promethazine, propofol,

) 30 protriptyline, quazepam, reclazepam, roletamide, secobarbital, sertraline,
suproclone, temazepam, thioridazine, tracazolate, tranylcypromaine. trazodone,
triazolam, trepipam, iricetamide, triclofos, trifluoperazine, trimetozine,
trimipramine. uldazepam. valproate, venlafaxine, zaleplon, zolazepam, zolpidem,

and salts thereof, and combinations thereof, and the like.



whi ch when placed on the tongue of a patient, dissolves within about 10

seconds. By "reasonable period of tine" is neant a tine
period that is not in excess of about 1 hour. That is, for exanple,
if the firs conponent is provided as 5 a tablet, then within
one hour, “Xg§@@%ﬁb active conmponent shoul d be ' adnf" ﬁT TR0 o t her
in the sane type of dosage form or anothe¥ dosage form whi ch

provi des effective delivery of the nedi canent. The excel | ent
phar macol ogi cal profile of the conpounds of the present i nvention
offers the opportunity f?heE&ﬁMurMS%ffothﬂQ[)@Hé{y B adn@inisded tn LoRfiRBYn 10

m nimsing the risk of unwanted side eff In the
Creat ment “of 1 HEitlcdise PHPEYSicebmeHiads Auch QW‘%"%@%’S‘%P’ electrical

tachykinins, a sgigiiiakin® :ﬂq)%agﬁua.em cdnﬁ:oﬁthf&nﬂﬂé(lSﬁx Qe HAMSSIstRdd slay, N
particul ar about 0.01 to abaqut htglmg\ gﬂem"@rom apout 0.05 to about

10 my/ k GORjEpctipn with 5chedulmg brig on; ordinggyintensiyight of

condi tions g nvq&cy s’ﬁge bh@xposure to dihﬁq fmbaaﬁ-mx@sil(mveﬁ sRéh)nIgeRsations, a
sui tabl e dosage eve IS er day, pr ef er abl y

about 0.005 to" H@%OB@P m&‘iﬂntm&negrpéb?%mlgﬂ“aﬁgaﬁorm“ﬁﬂ) 0,005 to 5

ng/ kg per day. aﬁhﬁmseampaua&ﬁrmyd B?hﬂdiﬂk@hsﬁcﬁhﬁdal%a@ dﬁﬂgdrﬁ%ﬂ gOfglesat 1
to 4 times per pr.eferably once or .t n the

treatment of ertbefipel o phgingpErationstoprpyide pidifiyg %fchﬁr?)f tlzf %reﬂtw&ﬂr plus
gosage I evel kl Sdaaa@gs; ﬂy&ﬂ)ﬁhér@nﬁlﬁ)dﬂ’ﬁﬂi@éﬂg?rdﬁhi nﬁéﬂf‘:&{.&ﬁi mga.hm@r rv:@aﬂsO5 to
g per day, and especi . o 1 g per. day. e .
conpoundsnﬁ‘ay B’grk g"gg}/e" aéd’i‘t‘?‘ﬁoélf“é'rg D Hhe mp g ‘%‘ﬁggﬂat‘%nPgthﬁ COMRENGREr  day,
preferably OnCﬁo@{ulim Ceavtid the occurrestdof a Bxternal zeitgeber With Ydspbett€the
appreci ated tha ound o for qlui red

t o
for use in any P?‘a ﬁ?s‘\?\ﬁ‘?ﬁ}r%rtﬁ poymehe W'PHFU (b %’& l?’l"&hr};ﬁhd‘g
conpounds Or CeRp®Srd taAbeSled i admhumualvﬁm adniihistfacion o014 Gonyjfound of
adm ni stration, h‘_g nature of the condition being treated. and the
age and conditi # Qe patient, and will ultimately be at the’
di scretionldof the amzmdbagty, mwmsammweﬁﬂon further mcludeAMthirditmgcot;mtl& gener al

process (A 1), ounds oubl| ond
represented by "fqﬁgpfb?%'?(p H“f‘l" skaagg 3?‘: eor lr?a%?mr%’ma%o Setot hﬁr 2Fe™ oF
reducti on of a attering sipcaiidmichytion onifod tlmépdewmohar (.xie)xtmentwﬁsleép dikerdarsok en

I( : Ini) or eggs\%ﬁgéﬁhqwggpésgn Q%Qmmg?.r einafter referred to as fornula
PCT/ GB97/ 01630 As used herein the term “mammals” includes aninguds plaxcojomic
20 importance such as bovine, ovine, and porcine animals, especially those that
produce meat, as well as domestic animals, sports animals, zoo animals, and
humans, the latter being preferred.
It will be appreciated that when using any combination described herein,
both the compound of formula (I) and the other active agent(s) will be
25 administered to a patient, within a reasonable period of time. The compounds
may be in the same pharmaceutically acceptable carrier and therefore
administered simultaneously. They may be in separate pharmaceutical carriers
such as conventional oral dosage forms which are taken simultaneously. The
term “combination” also refers Lo the case where the compounds are provided in
30 separate dosage forms and are administered sequentially. Therefore, by way of
example, one active component may be administered as a tablet and then, within
a reasonable period of time, the second active component may be administered

either as an oral dosage form such as a tablet or a fast-dissolving oral dosage



(IrA wherein R err], Rerr], Rerr], Rerr], Rerr], Rerr],
Rlerr], Rerr] and X are as defined in relation to fornula (r)y. 5
Sui t abl e reduci ng conditions include: catalytic hydrogenation using a

netal catal ysiyodugdma@s palladiumor platinumor hydroxides ﬁbrﬁﬁgﬂgao

t her eof preferably in a suitable sol vﬁnt such as al coho

nmet hanol or ethanol, or an ester, ethyl acetate, or an organic
acid e.g. acetic aci d, or a mxture thereof or reduction using
trifluoroacetic acid and triethylsilane. 10 Simlarly, according to

a general pr ocea’m-n( ABRh faemmpﬁxlmdgomﬂ firomubation” (s heant, an wfaddeivery foemdoubl e
! P eSEnt ed i be HafEih bl iehehs o RBSHbnE iy SAIAR abou 19 HKEHB0°

atons, may be pr ere npoun ormula
[err] - : 15 By “reasonable penod of time” is meant a tlme peri¢d thB) is not in excessi ng

th ti d
accor ding o ands AP UF aThaS ot BRI e shabaive RRnany s prqvjded s
whi ch t he bribkera tableg thepwithondire lwuedhbkarobd actjve(componant sbogddbnd of fornmul a

(1187 20 above)yy,uhes BEEOAR He Rind Bfe'of BSbE P oA AR o G O 1 2
PCT/ GB97/ 01630 which provides effective delivery of the medicament. 35 '

The excellent pharmacological profile of the compounds of the present
invention offers the opportunity for their use in therapy at low doses thereby

10 minimising the risk of unwanted side effects.

In the treatment of the conditions associated with an excess of
tachykinins, a suitable dosage level is about 0.001 to 50 mg/kg per day, in
particular about 0.01 to about 25 mg/kg, such as from about 0.05 to about 10
mg/kg per day.

15 For example, in the treatment of conditions involving the
neurotransmission of pain sensations, a suitable dosage level is about 0.001 to 25
mgrkg per day, preferably about 0.005 to 10 mg/kg per day, and especially about
0.005 to 5 mg/kg per day. The compounds may be administered on a regimen of
1 to 4 times per day, preferably once or twice per day.

20 In the treatment of emesis using an injectable formulation, a suitable
dosage level is about 0.001 to 10 mg/kg per day, preferably about, 0.005 to 5
mg/kg per day, and especially 0.01 to 1 mg/kg per day. The compounds may be
administered on a regimen of 1 to 4 times per day, preferably once or twice per
day.

25 1t will be appreciated that the amount of a compound of formula (I)
required for use in any treatment will vary not only with the particular
compounds or composition selected but also with the route of administration, the
nature of the condition being treated, and the age and condition of the patient,
and will ultimately be at the discretion of the attendant physician.

30 According o a general process (A.1), compounds of formula (1) wherein the
double bond represented by the broken line is absent, may be prepared by the
reduction of a corresponding compound of formula (I) in which the broken line

represents a double bond, hereinafter referred to as formula (11A)



[err] (rern) wher ei n each
Rlerr] is a (Jerr]alkyl group, preferably nethyl or n-butyl groups, with a
conmpound of formula (1V) [err]

(1V) 5 whegel #% rr] is a leaving group such as triflat

(-0Sg err] e %or a hal ogen atom for exanpl e, ﬁ%(?#?am%? om ne
or iodine, especially triflate, brom ne o*4j odi ne. The reaction
is conveniently effected in the presence of |ithiumchloride and a

transition netal catalyst such as triphenyl phosphi ne palladium (0).
Suitable solvents for the reaction include arg'aromati c hydrocarbons, for
exanpl e, 10 tol uene, polar aproti CR«.soI venl/s, f\Q Rpl e,

di met hyl f or mam de, or ethers, for ( doxan, the reaction being
eHeMedatatemmmumetmhmmwzc thereﬂuxtmmmaune
of the solvent. Accomrd geperal process (C),
conpounds of fornmula (1) nmay be by #he interconversion of a
correspondi ng conpound of formula (I )gin w1 ch Rlerr] is H,
hereinafter referred to as formula ( WO 97/ 49710

PCT/ GB97/ 01630 R® 36 [err]

wherein R}, R2, R3, R4, R5 RS, R® R!® and X are as defined in relation to formula
(M.

5 Suitable reducing conditions include: catalytic hydrogenation using a
metal catalyst such as palladium or platinum or hydroxides or oxides thereof,
preferably in a suitable solvent such as aleobol, e.g. methanol or; ethanol, or an
ester, e.g. cthy! acetate, or an organic acid e.g. acelic acid, or a mixture thereof:;
or reduction using trifluoroacetic acid and triethylsilane.

10 Similarly, according to a general process (A.2), compounds of formula (1)
wherein the double bond represented by the broken line is abseht and X is two
hydrogen atoms, may be prepared by the reduction of a compound of formula
(I1IB)

15 (1B

using the reaction conditions described in process (A.1), above.
According to another general process (B), compounds of formula (1) in
which the broken line represenis a double bond, (i.e. a compound of formula (11A).

20 above), may be prepared by the reaction of a compound of formula (111)



by reaction with a conpound of formula (VI):

LGRerr](Vl) 5 where Rlerr] is a group of the formula R err] as
defined in relation to forrmula (1) (other than H) or a precursor

t herefor and hgo7fp | €2Ving group such as an al kyl- or

aryl sul phonyldggygroup (e.g. nesylate or to,,}ll ate) or a hal ngﬁng(%ﬁ"(e.g.
brom ne, chlorine or iodine); and, if R[err‘f‘ iS.a precursor group,
converting it to a 10 group Rlerr] (in which process any reactive group
may be protected and thereafter deprotected if desired).

This reaction may be perfornmed in conventiond nanner, for exanple in

an organi c solvent such as dinethyl f ogha iddlin the presence of an acid

accept or such as potassi um car boy : Sn(R™), Sui t abl e
alternative nethods for introducing,dlfe’ g Rerr]”are descri bed,

for instance, in International Pat i fication No. WD 95/18124.
Accordi ng to anot her general process (D pofjndg of formula (1)

wherein R err] is (Jerr]al koxy, fl uoroCﬁErr] i 9{ C err]al kenoxy.

d errtcycl oal koxy, C err]cycl oal kyl [ er™al koxy or benzyl oxy, may be
prepared by the interconversion of 20 a conmpotind of formula (1) wherein
Rlerr] is hydroxy, hereinafter referred to{ltHs formula (VII)

WD 97/ 49710

PCT/ GB97/ 01630 wherein each R% is a Ci4alkyl group, preferably methyl or n-btgwl gm\nfse [w[it]h a
compound of formula (IV)
1
R o2
Rﬂl

RS

{Ivy:
5 wherein R® is a leaving group such as triflate (-0S()2CF3) or a halogen atom, for
example, chlorine, bromine or iodine, especially triflate, bromine or iodine.
The reaction is conveniently effected in the presence of lithium chloride
and a transition metal catalyst such as triphenylphosphine palladium (0).
Suitable solvents for the reaction include an aromatic hydrocarbons, for example,
10 toluene, polar aprotic solvents, for example, dimethylformamide, or ethers, for
example, dioxan, the reaction being effected at a temperature between 80°C and
the reflux temperature of the solvent.
According to another general process (C), compounds of formula (I) may be
prepared by the interconversion of a corresponding compound of formula (I) in
15 which R¢ is H, hereinafter referred to as formula (V)



(Vi) by reaction with an appropriéte al kyl -, fluoroal kyl -

al kenyl -, cycl oal kyl -, cycl oal kyl al kyl - or aral kyl -halide, especially
the iodide, in the presence of a base. 5 Sui t abl e bases i ncl ude
al kali et al hfses, such as sodium hydride, in a ' ol vent,
such as dingrﬁyﬁ?ggnanide. The reaction |§ conveniently . ﬁﬁb&ﬁ?@ﬁg ed at
about room tenperature. Accorglng to anot her general process
(E), conpounds of formula (1) may be prepared by the cyclisation of a
conmpound of forrmula (VII1) 10 [err]
(V1) usi ng suitabl e dehydrating xeagients, for exanple,
nmet hanesul phonyl chloride or rfbenzen:sulp--- Rhloride in pyridine or
triethylam ne. The reaction is 15 ) ffected at a tenperature
between O[err]C and 100[err] C, prefe¥ abp bet ween room
tenperature and 80[err]C u5|ngRa Ui t apl e organ| sSol vent such as
di chl or onet hane, where necessary. ,H | ntfer nedi ates of fornul a
(VI1'l1) are particularly preferred fortco I ng the stereochem stry
of the 3-position in conpounds of fornuld —R WO 97/ 49710
PCT/ GB97/ 01630 s 38

R

by reaction with a compound of formula (VI):
LG-R%=(V])

where R™ is a group of the formula R® as defined in relation to formula (1) (other
than H) or a precursor therefor and LG is a leaving group such as an alkyl- or
arylsulphonyloxy group (e.g. mesylate or tosylate) or a halogen atom (e.g. -
bromine, chlorine or iodine); and, if R* is a precursor group, converting it to a

10 group R° (in which process any reactive group may be protected and thereafier
deprotected if desired).

This reaction may be performed in conventional manner, for example in
an organic solvent such as dimethylformamide in the presence of an acid acceptor
such as potassium carbonate.

15 Suitable alternative methods for introducing the group R® are described,
for instance, in International Patent Specification No. W0 95/18124.

According to another general process (D), compounds of formula (I)
wherein R! is Ci.salkoxy, fluoroCisalkoxy, Casalkenoxy. Ca.scycloalkoxy,
CaacycloalkylCi.ialkoxy or benzyloxy, may be prepared by the interconversion of

20 a compound of formula (I) wherein R! is hydroxy, hereinafter referred to as
formula (V1)



According to a further general process (F), conpounds of formula (1)
wherein the broken line represents a double bond (i.e. a conpound of

formul a (I'1TA), above), may be prepared by the dehydration of a
conmpound of fwoswhend | X) [err] _ 5 _ _ PCT/GB97/01630

(X using an acid such as trifluor etic acid. The reaction is
conveniently effected at a tenperature between O[err]C and room
tenperature, using a suitable organic sol vent such as dichl or onet hane.
10 Accordi ng to another general process (C), conpounds of formula
(1) wherein the doubl e bond repgesent-'-% t he brpken line is absent,
may be prepared from a conmpound,of 3| %rr]

(X) 15 and a conpound of fornul a | in the conpound of

formula (1V) is chlorine, brgempe o sraply, iodine, by a
reductive Heck reaction using a hadi um cat ahyst such as pal | adi um
acetate with, for exanple, tri-o- Nt o pRQsphi ne, di net hyl f or mam de
and trib utylam ne, or tetrabutyl ammn}{um G R®

(VI

by reaction with an appropriate alkyl-, fluoroalkyl-, alkenyl-, cycloalkyl-,
cycloalkylalkyl- or aralkyl-halide, especially the iodide, in the presence of a base.

5 Suitable bases include alkali metal hydrides, such as sodium hydride, in a
suitable solvent such as dimethylformamide. The reaction is conveniently
effected at about room temperature.

According to another general process (E), compounds of formula (1) may be
prepared by the cyclisation of a compound of formula (VIII)
10

OH R

using suitable dehydrating reagents, for example, methanesulphonyl chloride or
benzenesulphonyl chloride in pyridine or triethylamine. The reaction is
15 conveniently effected at a temperature between 0°C and 100°C, preferably at.
between room temperature and 80°C, using a suitable organic solvent such as
dichloromethane, where necessary.
. Intermediates of formula (VII]) are particularly preferred for controlling

the stereochemistry of the 3-position in compounds of formula ().
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chl oride and dinmet. hyl fornmam de, and a reducing agent, preferably formc
acid or |t thereof, such as potassium fornate.

According to aﬁg‘?ﬁ@r general process (H), conpounds of forrqum(.”Io}“rray be
prepared froma conpound of fornula (XX) 38 [err]

( XX) by reaction with |lithium naphthal eni de in tetrahydrofuran.
The reaction is preferably effected at reduced tenperature, for
exanpl e at about - 78}’[&6}@11@ t,ojaq’urther general protesd @Y, cdﬁb&hﬂd% opforﬁulai@b' e
procedures will be found in the acconpan

Conpounds of f oVhereip the IbB‘)keﬁd’;""B'éprﬁF"é'ﬁ’é? gﬂ"rlg%"?fbi -fre ??E’cpﬁﬁﬁ‘? gf forramlar 4
process (F) desgm)bﬁdwapm@ bemrppar&my tHeatehydrialioh bBa esmiRAHNGf PFmbhRrMY a

(IX) is two hydrogen atons. I nternedi ates of formnul a
(V) may be prepared in a simlar manner to that desci bed i n general
process (B), preferably with an am no prot;ectRhg group on the

pi peridine nitrogen in the conpound LI1)r2 Suitable am no
protecting groups include al% ROuUps such as

tert-but oxycarbonyl and trlc- orphet Al ponyl , aral kyl oxycar bonyl
groups such as benzyloxycarhonyIR JJroups such as benzyl .
Renoval of the protecting group is & R conventiona
procedures thus, for exanple. tert-bufoxy paR! groups may be

renmoved under acidic conditions usingr®fo anple, trifluoroacetic acid;
tert- but oxycar bonyl groups, together wi*h benzyl oxycar bonyl and
benzyl groups, may al so be renoved by hydrogenolysis in the presence
of a catalygt., for exanple, 25 pal | adiggqyn and trichl or oet hoxycar bonyl
groups nay be reaned with zine dust.

using an acid such as trifluoroacetic acid. The reaction is conveniently effected at
a temperature between 0°C and room temperature, using a suitable organic
solvent such as dichloromethane.

10 According to another general process (G), compounds of formula (T)
wherein the double bond represented by the broken line is absent, may be

prepared from a compound of formula (X)

X
L
Rw /
N ’
| R’
RG N
R’
X)

15
and a compound of formula (1V), where Hal in the compound of formula (V) is
chlorine, bromine or, preferably, iodine, by a reductive Heck reaction using 4
palladium catalyst such as palladium acetate with, for example, tri-o-

tolylphosphine, dimethylformamide and tributylamine, or tetrabutylammonium
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Conmpounds of fornula (111) nay be prepared froma conpound of formula

(XI1)  [errlwoomoro 1) 5
wherein Rerr] is aé previ ously defined (anft) Is preferably %C'It.’(r;llwf’ a%sg gr oup
or a bromine or iodine atom), by reaction with a conpound of the
formula (Rlerr])[err] Sn- Sn(Rlerr])[err], for exanple, hexanethyl

di stannane. The reaction is conveniently effected in the presence ora

base, for exanpl ehlonide dndudimetnbbrmamjdeamatl araslating pgentipreferaldy frmigacid or

tri phenyl phosphi | X s | vents for the reaction

i ncl ude ethers sggﬂpglsér?bgtér{gh%Pgégérlgﬁ%ﬁ%gr eaction being effected at a

t enperat ure between rixsordizgrivcarather gensrdl pro@heah] @mipgpdesfionnda (B maydsut
60[err] C , f XI'l) where X is two hydrogen
atons may be pmpg)t;e&é%%@ﬂéngngogﬁpﬂfghﬂn ng formula (XII1): 15 [err]
(XIrn) by enolisation of the ketone in the presence of a base, for
exanpke, sodium hexanet hyl di si | azi de, fol lQwed by reaction with a
reagent capabl e of introducing a suit ahb avi ng group, for

I nstance, where Rerr] is -OsOerr]CF[err], ,usifig 2-[ N, N 20

bi s(trifluoromethyl sul phonyl ) am no] -5-chl orppyry dine or triflic anhydride.
The reaction is conveniently @hfeched i pttabl e sol vent such as
an ether, for exanpl e, tetrahydys duced tenperature, for
I nstance, -80[err]C

fi
U

XX)

by reaction with lithium naphthalenide in tetrahydrofuran. The reaction is
preferably effected at reduced temperature, for example at about. -78°C.

10 Further details of suitable procedures will be found in the accompanying
Examples.

Compounds of formula (11B) may be prepared using the method of general
process (F) described above, provided that X in the compound of formula (X) is
two hydrogen atoms.

15 Intermediates of formula (V) may be prepared in a similar manner to that
descibed in general process (B), preferably with an amino protecting group on the
piperidine nitrogen in the compound of formula (111). Suitable amino protecting
groups include alkoxycarbony! groups such as teri-butoxycarbonyl and
trichloroethoxycarbonyl, aralkyloxycarbonyl groups such as benzyloxycarhonyl,

20 or aralkyl groups such as benzyl. Removal of the protecting group 1s effected by
conventional procedures Lthus, for example. tert-butoxycarbonyl groups may be
removed under acidic conditions using, for example, trilluoroacetic acid; teri-
butoxycarbonyl groups, together with benzyloxycarbonyl and benzyl groups, may
also be removed by hydrogenolysis in the presence of a catalyst, for example,

25 palladium; and trichloroethoxycarbonyl groups may be removed with zinc dust.
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41 Conmpounds of fornmula (XI11) may be prepared froma conpound
of formula (XIV) by the follow ng reaction sequences (Scheme A or
Schenme B) o met hods anal ogous thereto (with the proyi Rl err]
and Rlerr] g"r@ﬁ&moxo): 5 10 P%é(%%ﬁép

[err] WD 97/ 49710

PCT/ GB97/ 01630 4 2

Schene B [err]
Compounds of formula (111) may be prepared from a compound of formula

Xin

X1m

wherein R% is as previously defined (and is preferably a triflate group or a
bromine or iodine atom), by reaction with a compound of the formula (R45)3Sn-
Sn(R#5),, for example, hexamethyl distannane. The reaction is conveniently
effected in the presence of a base, for example, lithium carbonate, and a catalyst
10 such as triphenylphosphine palladium(0). Suitable solvents for the reaction -
include ethers such as tetrahydrofuran, the reaction being effected at a
temperature between room temperature and 100°C, for example, ai about 60°C.
Compounds of formula (X1I) where X is two hydrogen atoms may be

preparcd from a compound of formula (XIII):

(XII)

by enolisation of the ketone in the presence of a base, for example, sodium

hexamethyldisilazide, followed by reaction with a reagent capable of introducing
a suitable leaving group, for instance, where R is -OS0:2CF3, using 2-[N,N-

20 bis(trifluoromethylsulphonyl)amino]-5-chloropyridine or triflic anhydride. The
reaction is conveniently effected in a suitable solvent such as an ether, for

example, tetrahydrofuran at a reduced temperature, for instance, -80°C.



In a preferred enbodi nent of the aforenentioned processes,
Rl err] is a benzyl group. The reduction reaction described as process
(A) above for the preparation of conpounds of formula (1) may
conveni ent| y wopl/ase t he benzyl group with a hydr ogen ptesssotdieiti | | be
appreciated fromthe di scussi on above that ggonpounds -of formula (1)
wherein R err] is a hydrogen atomare particularly preferred 10
precursors to other conpounds of fornula (1). V\D 97/ 49710
PCT/ GB97/ 01630 In
an al ternative net ho&omegnpssaf frmya i hmay l\elﬂrﬁ?a'ﬁﬁ@f”@ ’5@‘1”9’% of

formula (XIV) by the following reaction sequences (Scheme A or Scheme B) or by

methods analogous thereto (with the proviso that R? and R'° are not oxo):
5 Scheme A

OPh OPh
/E/ MgCl

(c.f. Louwetal,
Tetrahedron, (1992)
48: 6087-6104)

(XIvy

n-Buli
ZnCl2
(PhgP),.PA(0)

ozone/O 2

(CH 3)25

&

(X1



hydrogen atons nmay be prepared by the foll ow ng reacti on sequence (Schene

O or by nethods anal ogous thereto (with the proviso that R err] and
Rlerr] are not oxo): 5 Schenme C
OTMS [ err lwosmasmio | Np@I@hsIRi630

preferred enbodi ment of the aforementioneg,processes, Rerr] is 10
replaced with an am no protecting group, in particular tert-butoxycarbonyl

whi ch is conveniently renoved prior to reduction of the
7-aza-spiro[ 4. 5] dec- 3-ene structure (general process (A)).
' Scheme B

R’ OH
MeCl Z
/\/ gL R
: — N ]
Grignard conditions lli“ R
R5
OsO 1
hydroxylation

HCI

intramolecular
cyclisation
Swern
oxidation
(XIth
5 In a preferred embodiment of the aforementioned processes, RS is a benzyl

group. The reduclion reaction described as process (A) above for the preparation
of compounds of formula (I) may conveniently replace the benzyl group with a
hydrogen atom. It will be appreciated from the discussion above that compounds
of formula () wherein RS is a hydrogen atom are particularly preferred

10 precursors {o other compounds of formula (1).
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Compounds of fornmula (VI1) nay be prepared fromthe appropriate

phenol i ¢ precwosmyrior a protected (e.g. benzyl oxy) deri vat pee/cBimewf )
usi ng the met hods of processes (A), (4) or (O. :

Conmpounds of fornmula (VII1) where X is two hydogen atons may be 5
prepared by reduction of a conpound of fornula (1) where X is an oxygen

at om usi ng, fqr exanple, a borohydride syuch as |ithjum_borobydride,
or Iithium tri dniNyalEreativemethod. ﬁome?w@wg&%m@ﬂélw %ﬂwra X¥dFPde such

as |ithium al um gjddsBen atoms M4§ bk BRepakedily the Rllowind keattInEEhRE (Sttheme C)
Compounds of formyla (1), ,where X is an o,xg en atom nmay be Rgoepared bg 10
the reduction of°" ydﬁﬁ%&‘iﬁﬁf‘%@%ﬁﬂﬁ‘%(‘ﬂt ﬁ)ewm@r*%”’,et' and K5\Arg 8AL 908 m

usi ng; for exanple, palladiumacetate and potassiumformate in a

sui tabl e sol yent such as dinet hyl f rman‘i(de at el evated tenperature,
for exanple ‘at about 80[err]C, or g@ﬁﬁ’é—eat al ytic hydrogenation with
pal | adi um or pl ati num hydroxi de on car bon, preferably in a suitable
sol vent such as an gl cohol, for exanple nethanol, or an 15 est efmd OF
exanpl e ethyl acetd Qi an organic acid, for efRgpl e acetic acifl, or a
m xture thereof; ,or g sodi um boBotmMrT&—=Ad ni ckel 108+

In an al ternatiVvk Tt ha mpounds_of formula {VII1),
by the reaction of a’to g+ formulmr( X V) with a
formula (XV) 20 [err]r® _ |
( XV) wherein err] Ng @ sui t abl e hydroxy protectgng p,
preferably benzyl, a Hal is a hal ogen atom preferably cNl:orine,
foll owed by renoval of the protecting group 25 Rerr]. ilisation of a
chiral internediate of fornmula (XV) is particularly suitablfey tgar for
controlling the stereochenmi stry of the 3-position in conpo ngsné‘)lfs“hornul a

pr eioar ed
eagent of

—R!

(). Conpounds of formula (XV) may be preparedq by cdnventi onal
met hods wel | known in the art or based upon the nethdds ¥€bePjbed in
t he Exanpl es her ei n. toluenc

OH

DEAD, PhgP, THF

4

a1

In another preferred embodiment of the aforementioned processes, RS is
10 replaced with an amino protecting group, in particular lert-butoxycarbony) which
is conveniently removed prior to reduction of the 7-aza-spiro[4.5]dec-3-ene

structure (goneral process (A)).
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45 . In a further alternative nethod, conpounds of formula
(VII1) may be prepared by the reduction of a conpound of formula

t(J?/In)g [ fe{); ! g(%’r% 9’(13110 catal ytic hydrogenation in the pr esencré:'lé(%%z)'ﬁ?al
cat al yst such as pal |l adiumor plati r‘fam or hydroxi des or oxides
thereof, preferably in a sui tabl e sol vent such as an al cohol, e.g.
met hanol , an ester, e.g. ethyl acetate, or an organic acid, e.g.
acetic acid, or a niCsinpoendstoffermula O0]) may be prefaned drondthecippfopriatd a ( XVI)
15" by r oot | BRHER PSSR RY i Slsetad o AT haVaty e k0 moime i
condi tions as methodief pracbsds (4), @eoe(@l process (G, above.
Compounds of formula (VI1I) where X is two hydogen atoms may be
5 prepared by reduction of a compound of formula (I) where X is an oxygen atom,
using, for example, a borohydride such as lithium borohydride, or lithium
triethylborohydride in tetrahydrofuran, or a hydride such as lithium aluminium
hydride or diisobutylaluminium hydride.
Compounds of formula (I) where X is an oxygen atom may be prepared by
10 the reduction of a compound of formula (I11A) where X is an oxygen atom, using,
for example, palladium acetate and potassium formate in a suitable solvent such
as dimethylformamide at elevated temperature, for example at about 80°C; or
using catalytic hydrogenation with palladium or platinum hydroxide on carbon,
preferably in a suitable solvent such as an alcohol, for example methanol, or an
15 ester, for example ethyl acetate, or an organic acid, for example acetic acid, or a -
mixture ;;hereo(‘; or using sodium borohydride and nickel chloride.
In an alternative method, compounds of formula (VI11) may be prepared
by the reaction of a compound of formula (XIV) with a Grignard reagent of
formula (XV)
20

R®0 R?

Hal— Mg
XVv)

wherein R is a suitable hydroxy protecting group, preferably benzyl, and Hal is
a halogen atom, preferably chlorine, followed by removal of the protecting group
25 RS0, Utilisation of a chiral intermediate of formula (XV) is particularly suitable
for controlling the stereochemistry of the 3-position in compounds of formula (1).
Compounds of formula (XV) may be prepared by conventional methods
well known in the art or based upon the methods described in the Examples

herein.



Compounds of fornula (XVII) may be prepared from conpounds of formul a
(XI'V) and, for exanple, a Gignard reagent prepared from

O-trinmethylsilyl propargyl al cohol using conventional nethodol ogy, foll owed
by 20 r enowed 9749710he hydr oxy protecting group. /89768688 0
PCT/ GB97/ 01630 45 - 46

According to anot her nethod, conpounds of formula (VIIlI) may be

prepared froma corrpound of formula (XVI11) [err]

(Xviir) 5 by .r tion with borape.in tetr foIIovved by an
oxi dative work-up Ina uther plternative.mg ﬂ‘ﬂfi m“WH?%g‘ﬁg H%'?%aﬂb% Pesodi um
hydr oxi de. preparcd by tKorgdactivhsof @fcompovind af fnddia Vipey be prepared froma
conmpound of formula (XIV) and, for exanple, a Giignard reagent
prepared froma 2-aryl-3- 10 br ono- 1- pr opene usi ng conventi onal

met hodol ogy. Conpounds of foroul R (I X) may be prepared by the
reaction of a conpound ‘of forgul a ( . K% i gnard r eagent
prepared from a conpound of ’ . eferabl y using nagnesi um
and a-brom de of formula (1V). The reaction is conveniently
effected at reduced tenperatureR'¥g mple at 15, about Of[err]C, using a
sui tabl e sol vent such as an et her, AP, d|Pet hyl et her.

Conpounds of fornula (X) nmay be prepa]red, M Ranpl e, by the

conversion of a stannane of formula (R‘1I) Xt he correspondi ng i odi de by

t reat ment with iodine at reduced tenpera&’ure, for exanple, at about
-78[err]C, in a suitable sol vent such as di chl oronet hane. The i odi ne
may t hen be displaced to give the 20 co@vhnd of fornmula (X) by treatnent
with, for exanple, [err],[err]'-azo-isobutyronitrile and tributyltin
hydr| de in® suitable sol vent, for exanple, toluene, at an el evated

using, for example, catalytic hydrogenation in the presence of a metal catalyst

such as palladium or platinum or hydroxides or oxides thereof, preferably in a
suitable solvent such as an aleohol, e.g. methanol, an ester, e.g. ethyl acetate, or.

an organic acid, e.g. acetic acid, or a mixture thereof.

10 Compounds of formula (XVI) may be prepared from a compound of
formula (XVII)
OH
K]
HO 4.
RID

N

| R

RG
R

XVIh)

15 by reaction with a compound of formula (IV) using reductive Heck conditions as
described in general process (G), above.
Compounds of formula (XVII) may be prepared from compounds of
formula (XIV) and, for example, a Grignard reagent prepared from

O-trimethylsilylpropargyl alcohol using conventional methodology, followed by

20 removal of the hydroxy protecting group.



tenperature, for exanple, at about 100[err]C. Al ternatively,

conpounds of fornmula (X) nay be prepared by the cyclisation of a
conmpound of forrmula (X X) 25 WO 97/ 49710

PCT/ GB97/ 01

(XI'X) Qﬁggﬁg?ﬁb t he dehydrating condi%ions descri bed gﬁ%ﬁ%ﬁpg%ogeneral
process (E) or using tri phenyl phosﬁ I ne and di et hyl azodi car boxyl at e
in a suitable solvent such as 5 t et rahydr of ur an. Conpounds
of formula (XIX) may be prepared by the partial reduction of an

acetyl ene conmpound atcofdihgtd AndtNed thethod, kembeatdsiod formalcONVig iyl y ef f ect ed
by catal ytic hydrogenati on using et al | yst such as pal |l adi um on
cal ci um ﬁl’dg'ﬁlgf?‘émiarf%‘ﬁ@“’fﬁ%sﬁérﬂb@dmﬁl ead poison (e.g. Lindlar

catalyst). Qther suitable 10 met hods will be readily apparent to a person

of ordinary skill in the art. mpounds of forrmula (XX) may be .

prepared froma conpound of fornula e (V) by
(1-iodo-cycl oprop- 1-yl) phenyl sul f iR 2
t hat conpounds of the formula (I)
=S substituent can exist in taufy
forms and m xtures thereof are incl ¢
aptly the =0 or =S substituent in R ¥rr]
Where they are not commercial Iy avai [abl axtHe i nternedi ates of fornula
(I'V) above may be prepared, for exanple, froNihe correspondi ng phenol
derivative using, for exanple, the procedures{described I n the acconpanyi ng
20 Exanpl es, or by alternative proced%&ﬁﬁ which will be readily apparent
to one 1

f‘?aCt lon with

wi |l be appreciated
contains an =() or

ms. M such 15 taut oneric

i n thRs invention. Most

h 4=0 substituent.

5
by reaction with borane in tetrahydrofuran, followed by an oxidative work-up
using, for example, hydrogen peroxide and sodium hydroxide.

Compounds of formula ({VIII) may be prepared from a compound of
formula (XI'V) and, for example, a Grignard reagent prepared from a 2-aryl-3-

10 bromo-1-propene using conventional methodology.

Compounds of formula (IX) may be prepared by the reaction of a
compound of formula (X1II) with Grignard reagent prepared from a compound of
formula (IV), preferably using magnesium and a bromide of formula (IV). The
coupling reaction is conveniently effected at reduced temperature, for example at -

15 about 0°C, using a suitable solvent such as an ether, for example, dicthyl ether.

Compounds of formula (X) may be prepared, for example, by the
conversion of a stannane of formula (111) to the corresponding iodide by trecatment
with iodine at reduced temperature, for example, at about -78°C, in a suitable
solvent such as dichloromethane. The iodine may then be displaced to give the

20 compound of formula (X) by treatment with, for example, «,a’-azo-isobutyronitrile
and tributyltin hydride in a suitable solvent, for example, toluene, at an elevated
temperature. for example, at about 100°C.

Alternatively, compounds of formula (X) may be prepared by the

cyclisation of a compound of formula (XIX)



skilled in the art. During any of the above synthetic
sequences it may be necessary and/or desirable to protect sensitive
or reactive groups on any of the nolecul es concerned. This nmay be
achi eved by nwemw4grio conventi onal protecting groups, 25  spchGBEiEsRse
described in Protective Goups in Organic Chemstry, ed. J.F. W

McQOm e, Plenum Press, 1973; and T.W Geene and PP.GM Wits, Protective
Goups in Organic Synthesis, John Wley & Sons, 1991. The protecting groups
WD 97/ 49710

PCT/ GB97/ 01630 - pPH 48 may
be renpbved at a conveni ent subsequent Stage si ng net hods known from

the art. The exenplified®¢ongouds of this invention were
tested by the nethods set out at S 36 to 39 of International

Pat ent Specification No. WO 93/01168
active wwth 1Cerr] at the NKerr] recegt©
said test nethod. The particularly prefégre
conpounds of the present invention geneRally played a 2- to 5-fold

i mprovenent in affinity for the human NK-1 recepgfor over the correspondi ng
3(S) epi ners. 10 For the avoi dance of doubt, the

nonencl ature adhered to throughout this g specification is based upon
the foll ow ng structures: [err] ’?5 The fol |l ow ng
non-limting Exanples serve to illustrate the preparation of

conpounds of the vent _
DESCR PT1ON 1 uoeTPE s dRGRE tifiions deserert sboye fr asurral proeses .05 usn

tnphenylphosphme and diethylazodicarboxylate in a suitable solvent such as

The conpounds were found to be
ess 4t han | OOnM on
; i ner sub-cl ass of

5 tetrahydrofuran.

Compounds of formula (XIX) may be prepared by the partial reduction of
an acetylene compound of formula (XV1I). The reaction is conveniently effected
by catalytic hydrogenation using a metal catalyst such as palladium on calcium -
carbonate in the presence of a lead poison (e.g. Lindlar catalyst). Other suitable :

10 methods will be readily apparent lo a person of ordinary skill in the art.

Compounds of formula (XX) may be prepared from a compound of formula’
(Vi) by reaction with (1-iodo-cycloprop-1-yhphenylsulfide.

It will be appreciated that compounds of the formula (I) wherein R®
contains an =() or =S substituent can exist in tautomeric forms. All such

15 tautomeric forms and mixtures thereof are included within this invention. Most
aptly the =0 or =S substituent in R’ is the =O substituent. '

Where they are not commercially available, the intermediates of formula
(IV) above may be prepared, for example, from the corresponding phenol
derivative using, for example, the procedures described in the accompanying

20 Examples, or by alternative procedures which will be readily apparent to one
skilled in the art.

During any of the above synthetic sequences it may be necessary and/or

- : desirable to protect sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups,

- 25 such as those described in Protective Groups in Organic Chemistry, ed. J.F.W.
McOmie, Plenum Press, 1973; and T.W. Greene and P.(G.M. Wuts, Protective
Groups in Organic Synthesis, John Wiley & Sons, 1991. The protecting groups



20 D nmet hyl sul foxide (20.80 nL 22.90 g, 29.3 mmol) in

di chl or onet hane (75 nm.) was added dropwi se to a cooled (-70[err]C)
sol ution of oxalyl chloride (13.95 ni, 20.30 g. 160 mmol) in.

di chl or onet O nmL). The m xture was stirred at -70 15
mn.. then ?g(gﬁé‘éiﬁl -tert-butoxycarbonyl - 3- hydr oxy- 2-phen;%‘fv)[|'%ne9?’|°{ﬁ§1e
(prepared by the nethod described in Euroﬂ%an Pat ent Specification nunber O
528 25 495-A: 36.91 g. 133 mmol) in dichloronethane (150 nl) was added

dropwi se. The m xture was stirred at -70[err]C for 20 mn., then

al | oned to war Rdybe rdfol & 41 Leonviient subqedﬁbmt dthge Wity Retlodskidr o[ err] C
and triethyl am ne (55.95 m., 40.45 g, 400 nmol) was added slowy. The:
m xture was al it “towarmto Oferr]C and diluted with ice-cool ed

di chl or omet hane ( 25@hérbjemplifRd #bripotirRls OREhiRTESTbnéXe tésted IHOIhE nRstHEdRU'S

citric acid 30 solutio 5 ), and wat 3 i ed
(MySO err]), afieh quh @t ggge\ygﬁ(m \'%g? lnterna?toxrxﬂ] \%@ﬁ)a@g%&n ?\R). W’(g 93/8516%.
PCT/ GB97/ 05630 The compounds were found to be active with ICro at the NKi receptor of led9than

170018 20 SNl RS ZLCRLE e S s OTRBAR e |

purification. E&ﬁﬁddﬂthﬂ%Zﬁvaﬁﬁx{ﬁn@}zﬂﬂy dlsplayed a[22td §-fold6-7.3 (5H m,
gng (11E4 ?rgHS) él)‘lpl‘O\Zl (:l'rlx_tl, mgfﬁmly for the lgumanm( 1 recepk(;r overt ecorreslééﬂgl% ON 2
(2S. 3R) - 1-tert eftepxycar bonyl - 3- hydr oxy- 3- ( 2- met hyl ene- 3- phenoxypr opyl ) - 2-
phenyl pi peri di ne uf.i on

3- (chl or orfegnesi o) - ﬁoﬁﬂ’ﬁé’ﬁ%g?ﬂ‘@t'ﬁw?m Ehﬁr’ﬁ’ﬂgﬂgafﬂe?ﬂf—er%w throughgytghis; 1
(Louw et. alL Tepacifiratomwis had&l usihShe Gl ingldbrtups.epared from 2. 74

mrol of 3-chl oro-2-(phenoxymethyl)-1-propene) was slowy added to a

sol ution of (2S)-1-tert-butoxycar bonyl 2 phenyl pi peri di n- 3- one
(Description 1) in THF (3 m).  was stirred at room
tenperature for 1 h., then saturat edwag
m ) was added and the m Xt ure was % i
m ). The organi c phase was washed
sol vent was evaporated under reduce )
col um chromat ography on sili¢a d| uting with hexane/ Et OAc

(100: 0 increasing to 80: 20) tR® gi e title conpound. [err]H NWR
(360MHz. CDCl[err]) [err] 7.48 (2H d, J 6.9 Hz). 7.35- 7.2 (6H, m,
6.9-6.88 (3H, n) 5.4 (1H, s), 5.15 (2H d, J 13.7 Hz), 4.61 (2H, s), 4.11

3 gt S g4

DESCRI PTI ON 3 compoundq of the present invention: |
(5R, 6S) - 3- Met hyl ene- 6- phenyl - | - oxa- 7- (tert - but oxvcar bonyl ) aza- spi ro[ 4. 5] dec

ane
QESCEIPTION

o amonium chloride (20
et hyl 15 acetate (20
"dr Ped (MgSOX4) and the

The residue was purified by

20 Dimethyl sulfoxide (20.80 mL. 22.90 g, 29.38 mmol) in dichloromethane (75
mL) was added dropwise to a cooled (-70 °(C) solution of oxaly! chloride (13.95 ml.,
20.30 g, 160 mmol) in dichloromethane (350 mL). The mixture was stirred at -70 °C
for 15 min.. then (28.35)- 1-tert-butoxycarbony!-3-hydroxy-2-phenylpiperidine
(prepared by the method described in European Patent Specification number 0 528
.25 496-A: 36.91 g. 133 mmol) in dichloromethane (150 mL) was added dropwise. The
mixture was stirred at -70 °C for 20 min., then allowed to warm to -30 °C. The
mixture was cooled to -50 °C and triethylamine (55.95 ml., 40.45 g. 400 mmol) was
- added slowly. The mixture was allowed to warm to () “C and diluted with ice-cooled
dichloromethane (250 mL). The mixture was washed with ice cold aqueous citric acid
30 solution (5%. 2 x 300 ml.) and water (300 mL). dried (MgSOJs), and the solvent was



25 To a cool ed(-80 C) solution of

(2S,3R) -1 -tert-butoxycarbonyl - 3- hydr oxy- 3- ( 2-

nmet hyl ene- 3- phenoxypr opyl ) - 2- phenyl pi peri di ne (Description 2, 1 53 g 3.62
mrol ) in wo,'-l,’,;). 0(20 m) was added n-butyl lithium (2.5

1.45 m, 3.62 mol foll owed by a solution of zinc.c orlde %SMln
THF, 7.24 m. 3.62 mol). The soluti®h was allowed to warmto room
tenperature and 30 tetraki s(tri phenyl phosphi ne) pal | adi um (0) (0.23 g,
0.2 mmol) was added. The m xture was degassed wi th bubbling nitrogen
and heat ed under evapbilated drfdbr ﬂeﬂubed prés@ureitx ive che title compavensl 45 @k Ralv eih G213

sol vent was evapgQ ed und | ,
partitioned bet vvewg‘%ie“f%h ace e P‘fxﬁi%&ﬂg\&%p g{tg)?’ gﬁl c pha 50MH' (D(\’/\l/g hed
wi th saturated bsmse?stm 80, (&@B@eﬂrq‘)(wndrq)uﬂﬂibm)@ﬂ@ldroﬂﬁ&@@ﬁapﬂy on a

colum 35 contal Pk PEP@LE J ica gel (eluting with hexane containing
i ncreasi ng proportions of ethyl WO 97/ 49710
PCT/ GB97/ 01680 50

acet at-e between 0% to 5% . Evapor atlowgtmlb}agtlons gave
(6S, 5R) - 3- et hyl ene- 6-

phenyl - | - oxa- 7- (#4835

(360MHz. CDCl [ er ndmeerr] 758(2H d J 84Hz) 732721(3H n,
5.23 (111, s), 5|.06 & Fé H, AB J 13.3
Hz), 3.99 (1H, dd, J %3‘.’*3‘,” 9‘4’8‘”’%2’)°$"aﬁnesg’3526%"?°"5’m§‘y§ ‘1&“8”‘1%27 5 2.7 (1
Htd J 12.5103. 9%.4M. 3 ) B.ohwld:. alBdiraliedidn, 48,14087-6104,10998, Hrepakrel from 224, . 4
BZE)SCRI:L P_?_? N 4 mgnzowa J—QHlo r}d(pl::l'enoxy e%ﬁ'ylls-)-progénze) (vgss §gw|§%gdédh40+ %léahBlH(Cn?g?)'

(5R. 6S) - 3- Ket 0- 63Shéngt-bitorycartpnyliZephenylpiperidio crdve tispriptionsy) im SHE (Binddecane
%gR 6 S) 3- et h;lhg%élgg( phgﬁﬂls_ﬁﬂ'g& amx}l;n%xﬁllegm%}]i houmﬂfsaturabed agqueous
(tert-but oxycar bamppyinmechiqyide §20mB wde added apdtheanikpure was Sxiragled edd) ethyl

CH err] C1[ eqs] (Q;emu) (20 m. The@%nﬂ%hﬁ@%s u(a@heﬂ‘v)nﬂ’\ﬁ»&eb&!@éﬂ @fks@. ttHé e of

ozone and oxygen for 45 mn. sol ution had been ed with
ni trogen. dimet h‘gf’llv"§E|T"t5*mV&E°r€EPd5mH‘F‘)"e\5\%§d BEFEC olhe residue waspygified ¥ wyn

under nitr oge tn haihraﬁmgiagnrpe{ g%mrgu Bﬁfnnt;wn - heXd}R/BIOKY €TD0:0MAEredsRiFiy 80: 20;$ ]
organi o oace A EuRRmtp Ry BAME R BLCERE P18 BifardBo R .
purified by chroma(éymnspg-6@s (3H, m), 5.4 QH. @), &rih (bt A 317 hly), 4i61i(2k, yed.11

(eluting w by he ”ea%‘)@t)gi‘h”'g%s 50 253 éci‘)fq%{{PB%to 5195 2H, m). ‘l%.ﬁ%l—rl‘

acet ate between aporati e fractrons gave“the
conpound. [ err] HidVRB§ QHONH/z BBDGI4REMED. [err] 7.58 (2H, d. J 6.2 Hz).
7.37-7.26 (3H, m, 5.3 20 (1H, s). 4.15 and 4.09 (2H AB d, J 17.4 Hz),
3.97 (1H, m. 2.80 (1H td. J 12.9. 4.0 H22 2.74 and248 (211.
ABd, J 18.1 Hz), 2.29 (2H, n‘) 1881 and144 (911. s)
mz (ES+) 332 ( MBR)ES)-: ; ane
25 To a cooled(-80 °C) solution of (2S,3R)-1-tert-butoxycarbonyl-3-hydroxy-3-(2-

methylene-3-phenoxypropyl)-2-phenylpiperidine (Description 2, 1.53 g, 3.62 mmol) in

THF (20 ml) was added n-buty! lithium (2.5M in hexanes. 1.45 ml, 3.62 mmol)

followed by a solution of zinc chloride (0.5M in THF, 7.24 ml, 3.62 mmol). The

- solution was allowed to warm to room temperature and

30 tetrakis(triphenylphosphine)palladium (0) (0.23 g, 0.2 mmeol) was added. The mixture
was degassed with bubbling nitrogen and heated under reflux for 16 h. The mixture
was cooled and the solvent was evaporated under reduced pressure.The residue was
partitioned between ethyl acetate and 2M NaOl. The organic phase was washed
with saturated brine. dried (MgS();) and purified by chromatography on a column

35 containing silica gel (eluting with hexane containing increasing proportions of ethyl



DESCRI PTION 5 25
(5R. 6S)-3-Trifluoronet hyl sul fonyl oxy-6-phenyl -1 -oxa-7-(tert-butoxycarbonvl)

aza- spi ro[ 4. 5] dec- 3- ene To a cooled (-80 C) solution
of 1M sodiu t hyl disilazide (0.38 nl, 0.38 HF was
added a solu |on gﬁ (5R, 69) - 3- ket 0- 6- phenyl 1- oxa- 7- (termmk’q I

but oxycar bonyl ) aza- spi r o[ 4. 5] decane (Descri%tion 4: 0.105ng. 0.319 mol) in
THF (3 30 m). The solution was stirred for 1 h. at -80 [err]C then a
solution of 2-[N N

bis(trifluor onamxée&mvte@nbba) tﬁ"ﬂ%ﬂCﬂva?on‘im@&q,ﬂé/frh&iaﬂﬁgz(@ (88 8R)-3-thefrlyRenpg0! ) N

THF (3 vvas added. The s I on irre or 30
mn. then at ré’&f’ff”‘ °"°’7(f"é’n‘ﬂ'é‘?"‘af‘ﬂ' ) W?Uofﬁﬂ‘tk gfg&ﬂ&fwahg{? hgﬁgb by
addi tion of sabWsB(EH, &IHE)T7.32-7.21 (31¢,h)06.28 €15 €), 6106 N1, ai)d4.87 (WH, npcat at e.

2 col umn- contaro e ACA LR BRI e bRl £ o AT SR 7

WO 97/4971@ 2.7 (1H.td J 12.5, 3.93 Hz), 2.5 (1H, ABd, J 15.4 Hz), 2.15 (2H. ud, J 12., .4 Hz). 1.69

FCT/ GB97/ 01630 51

I ncreasi ng pI‘O[S%I?’tI)Oﬁ%d bf“’é%qﬁl m’ﬁc@t’ gs%f%éaﬁloé%)'to 5% . Evaporation of

t he fractions gave the title conpound. 'H NVR (360MHz, CDC13) 8 7.4
(2H d. J 7.3 Hz). 73722%&11@&1(1Ht,\]213m)613

(1H, s), 4.56 and426(2H Ade 4 97 Hz).4 10(1H dt, J

12.6, 4.22 Hz) (5836503-Keto-6-phen A-D(terd-butpxycartbenvhaza-gm degape; 5 n .

?)Eg Clg I I:?g"T'I (0131’_'6 6) . ml‘%rnfugﬁa)cmﬁﬁﬂ{ éd\'“b;&; ution of (oR 6S)-3- methylene -6-phenyl-1-0xa-7-

). 3-Tri net hvl é{eamxyearhﬂymm spirgjhSldecape-MDesasiptipy $:0:5658) 91 GHeLl @M} 01 4. 51 d
ec- . 3- ane nib&.anoi (5 ml) was bulbibled a0RG QS 6fbz6i@! 440 ioR¥kzed ffor 45 min. After the

O 7-(tor - buPHRGERPRLIYS Pt i ey imeust wiehite 00omD e afted ang. aa2g

1. 04 mmol ), then st:irretdhmdar aiiblogen starodrd rﬁﬁﬂgatuﬁ 2516 hifbk polvdnt was wemead bonat e

(0.0769) h 0m)
was addedalt%(rji pﬁéﬁ%& dﬁreﬂd“e Igarﬁhg‘ I%Ieaéfg ? g‘(“ge %Qwir'?‘hlggaé%i on was
degassed and t mbwerven\sa!rreﬂ MeS@. e(vamyawéahd thﬂeslduemtldépd by ehrogategraphyen ( 20

m) and ethyl 3cehfinSeohaPniflk Exhw&e‘? (Mlﬁﬁhxﬁﬁ@cﬂﬁlﬁqg mcreasmg(ﬁ'&ﬁ%&nsphase
was purified by chromat ?ﬁ%ﬁ‘ﬂ?% on col’urm cont ai ni ng I ca

(el uting with BEsthrlacets % W&oééﬁvﬁg‘”ﬂ?%ﬁq fé‘ﬁ%‘%"r g”é’f’lﬁgﬁuﬂ%et ate
bet ween 0% compdurd X4 NMR/@BOMAL,| @NCIOfs 1AM I ATt 0nS). mmtezslmntm)tb

R R o (T LT L

4.48 and4. 02 (2th, dIJM ahd BABY2H 2ABd, Eiz1)8.1 Hiz) 2624 @ HL m)l d.884G3XEH, xﬂlBaﬂd fay. 2.95

L1, ul. 313 5 1H, 1.68 (1H, 1.60 (2H., . 1. 19
(LS 2o S gy 1 100 (R L

spiro|4.5ldec-3-ene
To a cooled (-80 °C) solution of 1M sodium hexamethyldisilazide (0.38 m], 0.38

rmamol) in THF was added a solution of (5R,65)-3-keto-6-phenyl-1-oxa-7-(lert-
butoxycarbonylaza-spiro[4.5}decane (Description 4: 0.105mg. 0.319 mmol) in THF (3
30 ml). The solution was stirred for 1 h. at -80 °C then a solution of 2-JN.N-
bis(trifluoromethylsulfonyl)amino)-5-chloropyridine (0.163g. 0.415 mmol) in THF (3
ml) was added. The solution was stirred at -80 °C for 30 min. then at room
temperature for 30 min. before being quenched by addition of saturated ammonium
chloride solution and ethyl acetate. The dricd (MgS()4) organic phase was purified by

35 chromatography on a column containing silica gel (eluting with hexane containing



D2ESCRI PTION 7 25 M2S. 3M. | -eri.-Butoxvcarbonvl -3-(3-hydroxvnro)vn- |

.Vvl)-2-nhenvl ui peri din-3. -ol O- Tri nmet hyl si | yl propar gyl

al cohol (24.51 ni, 20.47 g, 160 nlL) was added slowy to a cool ed
(-10 1 Q) sol uwodwesrg et hyl magnesi um brom de (1Min t echByfis1gdour an.
| 60 m,. 160 nmmol). The m xture was stirred at O0C fir 2() m..

then at roomtenperature for 2 h. The m xt was cooled to -1 0 OC( and a
sol ution of 30 (2S)- | -tert-butoxycarbonyl - 2-phonyl pi peri di n-8-onc
(Description 1: 42.:3 g) in | et rahydrofuran (200 nL) was added

dropw se over SOInﬁﬁemm{(]hmbﬁtinﬂl ofhaﬂt}'pm’e&ttel between 0% to §26). Bvapobat@n(®f theThe .
mxture was sti r{r&a‘i&o { W&t?enil%%r k. 9§ g‘ﬂiongz gggisﬁf h'i"%l—?dl J 7.3 HzVat er

(30() nL3 and satura a feots ammoni um ¢ extragt ed

with ethyl ace. t'a8-62€231'k m)3@01 ﬁtH ¥ Jﬂ'HbH@)o&MﬁéHSbﬂé&ﬁwt‘lﬁﬁé?ét Addd. -hid-6
washed with 35 (A0, ( S {
evaporat . ed under ret)gem (gﬁ dﬁbhé&%’ﬁﬁ@@ %Q?ﬂ% 252, M@H ﬂbvl% L78EH,
PCT/ GB97/ 16| 80 m). and 1.37 (9H, s). m/z (ES*) 464 (M+1). 52

pressure. 'he residue was dissolved in ethyl acetate (60() nmL) and a

sol ution of t et rabutyl ammoni um f | uor | dS tl Min tetrahydrofuran. 160
i m.. 160 nmol ) was added drop ture was stlrred at room
tenperature for (3 el v : | a4l
wer e separated. ,The aqueous Iayer was extract ed W th 5 et hyl acet ate (2
x 300 m_) and tHE®€nbined organic fractions were washed with wat er
(300 nL.) anp@ brine (T8(aldagassed sotirtion df (SHLES)-3)téifluamoshethyisuliadplenyt6-pirayl-1- -
evapor at ed d reduced.pressu | i o und
as an orange oi P"(‘ZEH}’ l)eb mr%o s za'sp“oifggdec I?Lnee(DFQ% &5‘%%%435 debéﬁn g

col uim chr omat odnhphyvmxdgl(ﬂ Retg. 6,85 mmehulithingm carbonate (0V764) ahé)h&ﬂ@ﬁtEthAc

(90: 10 increasi Iy anber

ol (322 0 Ry Enlolif ShE “i*‘“"%%%‘m%% e, )"

5.56 (1H, palladinm0)(§. Oﬁeﬂfhwlut@n%s emseeﬂttthm)heatsd a56q 1ot Bb- 5).,
2.77-2.81 (141 dnmzm m%o e7n (2@&1)%:1 ethyl acemt?@b%utﬁw&%)ad&&ﬂndl 1h9 dried
1.91-1.99 (2H. in) m . S)

DESCRI PTI ON 8 15”*-'&“"(@&&% wsewﬁeé bxetvewmgstv&ﬁﬁwce'"tnﬂecﬁwmmtg silica gel

oxa- 7- (t ert - but quvtiag WRRhkahd oitRinkfy ificrehSMEprdportions of eth§t ftBtate between 0%

Crude (2,S,37?). -|- ert - but ox b rox n-

phenyl pi peri di n-23 I/ E‘fvfﬁoé'ﬁ?‘f%ﬁa%%&f;{'%%g”&f% 5%’81"9)@%’ ‘ﬁy‘t/‘&‘tlﬂ%ﬁ"é‘d(%o
nm.) and : a:{:mmm t‘lﬂ()ihbﬁrlﬂg&i{dJ73Hz),7l70(‘§H m). 5.83 (1H. t. J 2.5 Hz).

Tet r aki s(trgghe S ( 0; |

t ol uene (60%(p r)%%qm 82 &?"%82?% %‘J?ﬁq 22”3% 996 éssde‘g IGTJrG butlﬁ) Zq)r’
hydri de (35.78 rﬂ_ﬂ 88/ Ya3.¢.5 H)3B84(ihl. m)\ih8 GHowmil lcﬁodgmrsleléi)é&ﬂ }Bdmlﬁi).

W th stlr{, ng and cooling (Internal tenperature below 25 ((." ). The
m xture was sti rred al

O-Trimethylsilylpropargyt alcohol (24.51 ntL, 20.47 g, 160 mL) was added
slowly 10 a cooled (-10 °C) solution of ethylmagnesium bromide (1M in
tetrahydrofuran. 160 mL. 160 mmol). The mixture was stirred at 0 °C for 20) min..
then at room temperature for 2 h, The mixture was cooled to -10 °C and a solution of

30 (25)-1-tert-butoxycarbonyl-2-phenylpiperidin-8-onc (Description 1; 42.3 g) in
tetrahydrofuran (200 mL) was added dropwise over 30 min. (Internal temperature
below -5 °C). The mixture was stirred at room temperature for 14 h.. poured into
water (300 mL) and saturated aqueous ammonium chloride (300 mL} and extracted
with ethyl acetate (2 x 300 ml.). The combined organic fractions were washed with

35 brine (300 mL). dried (MgS()1) and the solvent was evaporated under reduced



roomtenperature for I h., then the solvent was evaporated under reduced
pressure. The residue was dissolved in tetrahydrofuran (600) m,)
and triphenyl phosphi ne 25 (.34.88 g, 133 mmol ) was added. A sol ution of
di et hyl azocuvﬁgx;,?yq | ate (20.94 ni. 23.16 g. 1:33 nm BH&

t et rahydr of uran 1?/0 m.) was added dropwi se with stirring ’}; 169
cooling and the m xture was stirred at rodlﬁterrperature for 1 h. The-

sol vent was evaporated under reduced pressure. acetonitrile (60()
m.) was added and tbe m xture was extracted with hexane (8 x I 50
nm.). The gexangésﬁmdt'i‘wd sARE ﬁas&ﬂssolve@ﬁfﬁthﬂ?debaﬁdﬁd(hﬁhmﬂd\a&mqm&;j €l ash
evapor at ed under, r.edyced pressure. e res e. Was purifiec as
col utm chr omat &ﬁ,?ﬁb'h’a“’aﬂ“’gm ‘é‘“g‘&f&é‘rﬁ "lahﬁ&#\‘lf“f’ﬂ" 160 mL. 160%abt) WS addba

di chl or onet haneairaiwisel The mibane wasXlificd ai rwomaespargturaio? 80 hin.; wagr B0 ML titl e
conmpound as vel l ow, Qi | (53. 64 % from — .

(25 350) 1. - er*PBARY R AR ore dpipicttrslos 3AShloB aygr mmsorated withe ) 1,
l\ll\/Rt 1( 2CDW-3 E7) ) Sthyl 8®t?70e{ 4Dx $00m L) andjthe Gomlﬁne?l.ozaalngd‘s‘}hcun)&; wére Q@sliet hvifh 2522 (1
" : : 'waﬁrgs(g l&%);?xsd%rinezt?»&%. &Ij\llﬂ %f S 87‘]1.18 the &:ﬁten%as%va%ted ' )

H ddl. .1 2.23. 1
PCT/ GB97W) 1630 under reduced pressure to give the crude title compound as an orange oil (45%B The

4.09-4. 14 (111 crid@matSri S e ok ish colhmABhrbnd% ticd 831436 (1 H
m. 1.72-1.76 ‘"%é%%agp Z’éwoqdf?' gedy M. ’"':([Q'Jgg °%ﬂ&§§.°l%t.’%g-1. 32
(6H. m), and 0.%Hhyxeue/By ki ( (H() increasing o 25:75) to give the titie compound as an

?E))E(S|CR{ PTL Cig ? afber oiir@ﬁﬂ?g%-.hﬁﬁllMR'(CDCla) 5 7.53-3.55 (2H. m), 7.19-7.3? (8H, m), 5.56 (tll-l,

- -tert-pbut oxyc VI -0 NVAr OXV- £- e niner, I n- -vngron at e
n-Butyl it hiuf (‘%Qgggﬁ%"f%‘% < 'af i'%ﬁ K g 232%:81§ﬁ6'4“)|'rﬁ'3751\f'€:§§ Sadded
slowy to a coae®.40-(T8, &% 1)91SI89URH oR), of77at8syiH mpm®1.30 @H(&. 370 m . 3. 64

ininol) in tetrahydrofuran (10 m ). .The solution was stirred for 10
mn. at -78 'C after addition was conplete. then
(2,S)-1-tert-but oxycarbonyl - 2- pheny| BESERITHTION 8one (Description 10 1.
1.0 g, 3% 72 . vista f by i]‘ n* MHetofyedrt - Bladd.yr €

bei ng mal n . urther
10 m n. then w&R#ed to -60 00 when glacial acetic acid (1 m) was

added. The m xture WHadeVRSERY.- 116 H@BRYcarbonyl-3-BHFBRXHIrehh- APH.2pour ed i nt-o
Shase s sepalHERIPBRIVE ! (RrUEEn g8 Wes SBATAAR Ftnsi TS0 NP 15
acetate (20 nl Megabid witinhinogeh. Pe@alas(Eriheagibhaplinypaltadiiin @) (.32 804) and the
our i 11ed B2 11 R B AR AE60 mb PRl oo NP R RRRR L bl FPbEM R ng i 1
hexane/ Et QAc ( 9@drid®) (35.78 mdi 387t thd 3% mipdod was added drenwisunver Hemin..guith (801 ny,

22 o, P S o o St b o of g s G, %9
20 2. 00 (2Hroox) temperpguyefon 1 by then tpmolvent wagevappnrfed undpr falyced preguarey 12
1'1z) . m z (ESt)rheédbidue was distd¥el)in tetrahydrofuran (GO0 mL) and triphenylphosphine
25 (34.88 g, 133 mmol) was added. A solution of diethyl azodicarboxylate (20.94 mL.
' 23.16 g. 133 mmol) in tetrahydrofuran (150 mL) was added dropwise with stirring
and cooling and the mixture was stirred at room temperature for 1 h. The solvent
was evaporafed under reduced pressure. acetonitrile (600 mL) was added and the
mixture was extracted with hexane (8 x 150 ml). The hexane fractions were
30  combined and the solvent was evaporated under reduced pressure. The residue was
purified by flash column chromatography on silica gel, eluting with
dichloromethane/ethyl acetate (100:0 increasing to 99:1) o give the title compound as
a yellow oil (53.64 g. 67% from (28.38)- 1-tert-butoxycarbonyl-3-hydroxy-2-
phenylpiperidine ). 'H NMR (CD(la) § 7.38-7.40 (211, m). 7.15-7.25 (3H, m), 5.96 (1H,
35 LJ 2.3 Hz). .93 (111 8). 4.68 (111, dd. -7 2.23, 12.9 Hz). 4.22 (1H. dd. -/ 2.23. 12.9 H2).



DESCRI PTI ON 10
(6R. 6S-7-tert-ButoxYcarbonvl - 6- nhenvl -3-tributvl stannVl - 1

-oxa-7-aza-snirol 4. 5Ldec- 25 :J. en-2-one A m xture of
2S310R) - et hylwg-ofhkorieer | - but oxycar bonyl . 3- hydr oxy- 2- PCT/GB97/01630
phonyl pi peri di n-3-yl ) propynoate ()escripti o%n, 9. 524 ng, 1.4 mmol ) and
tetraki s(tri phenyl phosphi ne) pal | adi um (0) ( E) in toluene (10 m) was
degassed with nitrogen for 30 mn. Tri butyI tin hydride (0.405 nM
1.5 mmol ) was added 30 dropwi se and the resulting m xture was stirred at

23 1C for 2 h. THE-43H (dhimMwae9-3.17 (1H, v hifot 82 €&l edes- 184l Hem)gr@sk Tt e and
the residue was {pKkel, Lib.1.51 RHW ?ﬁﬁ?ﬁt (2132 6H. m), okl 0.85000M 4K Whe Was
washed with sat u€r atgg aqueougB SO(?II um ydér;ogen car bonat e m(l )e)
dried (Na2aS™) and the sol vent was evaporated under reduced pressure. The
residue was purified by flash colum Wy on silica gel lo )give
the title 35 pound gum 1f53' g. D| . .629 .'HNI\/R
(250M\z. CDCfa = byl 1-te FF Y = = .
PCT/ GB97101630 n- Butyl lithium (2.28 m), 16M solution in hexanes, 3.64 mmol) wivhdded

Vo (311 . dowtylon gl i ﬂu”tioa‘»*?*ﬁyf?rgwilaw”@%'@@ g sipiigy 1 n”’)

and 0.88 (91, t ttrah@iohiray (10mily ThESl)tion was smrﬁd%r(lﬂlﬂﬁ) at -7858°C after addition
DESCRI PTI ON 11 4

a cooled (O 0oQ wion %rtfcg * ‘2t4’ Hiu%“r o%e%ﬁ%wg \SXQ 1;,,?%-5,9%3 °m(’)([§eﬁ%rf'3"

chl or of orm €80 Hi1)0 mééfiadddnmdﬂmlwdsduans{m mt)mn a@dedmhemmra(rgﬁ@eu& 2m)l )
in chi or o,fngarnml&épb ;ﬁ .qud;erh%q.Li ORad eatfm ﬁsim%{ FmHCuea wdrm?d and
at room tenperature or orret ane (200 and water (400
M) ware added a®d®® ‘ﬁewwﬁlm"é acetic acid (§ %@Wﬁewghwﬂmmaﬁ&ﬂw@ fp room -
wat er (400 m), b&-&nﬁ}?raﬁtﬂ(\%d mmmndn szhﬁ%d(dk{ﬂ&@&lmdmm nvdmgemrmhmm m)yas

renoved and t e,{;e5|due puri f db%;'d stillation at reu?

pressure to gi vel HafEERmi¢p "EB’ﬁ‘btﬁ!fﬂ’Ei‘ se wasextrpoted withgthyl 1y g
é 281( - 0;.5 Hz ) acethtel 20 @iljThe tombindll okganis fradtions were @Bied MNabSOH amg) _Brnleilsoidﬁl)zt and
2-Bronp-4- (trif |‘E’fb’*r"a’ﬁ’é‘t’ﬁ‘8§3\?‘_‘5"?¥i’§‘b‘fc8" pressure. The ""’S‘d“"%sﬁ“?%”& uma
2-brono-4-trifl urhlrmmabmmypbreslh&a geDebating pfithdexdnb/EtDAZ (P0: @0 dio give the title

pot assi um car bory Q-M% R S
added 20 nmet h?/’fn?’l dg&f“fg(sgiﬂ%?b%’)ﬂl %ﬁ? {uf )gﬁl 5&3%1%)? £ \r%gd for
115 h. at room GGH.m), 54&) (1H. ), 4.25 2H, q. J 7.12 H2), 4.15 (1H. m), 3.02 (1H, m). 2.23 (2H. m). -
20  2.00(2H.m). 1.78 (1H, m). 1.37 (OH. s). and 1.29 (3H, t. ./ 7.12 Hz). m/z (ES*) 374
- (M+1).

DECRIPT]ON 10

25 3-en-2-one
A mixture of (2S.3R)-ethyl 3-(1-tert-butoxycarbonyl-3-bhydroxy-2-

phenylpiperidin-3-yl)propynoate (Description 9. 524 mg, 1.4 mmol) and
tetrakis(triphenylphosphine)palladium (0) (50 mg) in toluene (10 ml) was degassed
with nitrogen for 30 min. Tributyl tin hydride (0.405 mM. 1.5 mmol) was added

30 dropwise and the resulting mixture was stirred at 23 °C for 2 h. The solvent was
evaporated under reduced pressure and the residue was taken up in ethyl acetate (50
ml). The mixrure was washed with saturated aqueous sodinm hydrogen carbonate
(50 m}). dried (Na2SQ4) and the solvent was evaporated under reduced pressure. The
residue was purified by flash column chromatography on silica gel to give the title

35 compound as a gum BG38mg. 0.87 mmol. 62% ). 'H NMR (250MH. (,D( Jla) 8 7.63 (1H.



tenperature under nitrogen whereupon water (400 m) and diothyl ether (200
m ) wer e added and the organi c phase washed with water (4x 200 m).
sat ur at ed NaHCO3 (2x 200 m). brine (200 m), and the sol vent

removed in The residue war purified by chro on
silica gel \éﬁﬁ??%mwith ethyl acetate in hexane (0- 25 %’8&{‘@%}?‘% t he
title compound. MH NMR (2.50MHz. 1)CDh) F 45 (I1H d. J 2.8 Hz)

7.16 (ill, dd. J 9.0. 2.8 Hz), 6.88 (11Wd. J 9.0 Hz), and :3.90'(:3H, S).
DESCRI PTI ON 13 2-Brono. 4-trifluoromethoxy-is6probDoxvl)en-zno 30

To ?) sol gt IKggOgJ) is(ixBHma.gb-.ﬁrmlfiJ é’.Q[W}@Hhﬂ?ﬁﬁnP;i‘m'm)( ﬁ)esumim» 080 K. ml.gd g- g
mmol ) an .19, 7.8 . mm in e (16 ed 2-
br onmopr opane( d'é‘él'%‘?“zé: Q)'rﬁ"?%%“){'. ”')"I'ln@@%r '83/’ iaﬂﬂb&gr@}gt‘".‘f f?%g}’? f’@?,a&fﬁ h. ar
room t enqaondirly e under an at nosphere of nitrogen. Water (200 nl) and
et hyl acetate (3x7( m) was added to the solution and the organic
phase washed with water (100 35 m). brine (100 mM) and dried (MSH).
The. solven® was renol ve(l in trucuoDESCRIRFION 11 WO 97/ 49710

PCT/ GB97/ 01630 _ Al 55

resi due purifie%%wwﬂsi lica gel (eluting wth 5% et hyl
acetate in IRoxeeneelpd ((°(Y pelutionaf 4ttriflneromethowsipiencl (ixGe] Pi2mpiRin

(250MHz, CDA [ er dhlorotbith (380 hIPRad Silded Bropwisk a bolution of brorkiad §32§ $Zabh it ™. 6.88
(1H d, J, 9 Hz), 7.12 gan dd, J 8.8, 2,6 Hz), and 7.43 (1H, d, J

2.8 Hz). 5 ¢hloroform (60 ml). The solution was stirred at 0°C for 1 h. apgtag opmtemperayire

2- Bronp- 4-10 i f | f4p2 RNBicMeYredhdnk! (200N REPR&er (400 ml) ware added ah@ tie iRadé | on of
2-brono-4-trifl yoronet hox%ghe ol (Descr I'{Jobﬁ nol ) and

n 11, 8qg, . 0.0
Klerr]COerr] (B8yVaMarbhad frther watb yeaser hﬁﬂ?ﬁ@%?@@%d}m’ﬂé@g%ﬁﬁed al lyl
10 brom de (Zhensbivedt vikreBbyed ahll thékidhé @ik piidified by HisAlaticw ardeducedit room
tenperature e ddre nit.rogen wher ) k& et hyl
acetate (3x100 it ')suﬁbtf”é'wé&geeahe g’mp""“ éﬁw ﬁgg@%ﬁ{)‘i é’légg%%éﬁmpﬁhggé was
washed wit h wathz). TEDOQHA. J S htZir B)et0bil Hné. 7 9.1 Hz). and 26D(M. 3. dri ed
(MySg err]jsand the solvent renoved in vacuo. The residue was purified

by chromat ography on silica gel (eluting with 5% ethyl acetate in hexane)
to give the 15 title conpound as aﬁﬁﬁaﬂﬁmlFerr]H NVR ( 250MHz,

CDCl [err]) [errd.B . me i Hz) . 5.33 (1H, dg, J 10.5.
5ty 7,33 (1t 188 sghiion o1 g bigmo-L ifoipmgsioryihent) (DcnpgdR Ll 12 and
: potassium carbonate (11.6g, 0.084mol) in dimethylformamide (60 ml) was added
20 methyl iodide (14.94 ml.0.24mol). The solution was stirred for 15 h. at room
temperature under nitrogen whereupon water (100 ml) and diethyl ether (200 ml)
were added and the organic phase washed with water (4x 200 ml). saturated
NaHCOs (2x 200 ml). brine (200 mi), and the solvent removed in vacuo. The residue
was purified by chromatography on silica gel eluting with ethyl acetate in hexane (0-
25 2%). 1o give the title compound. *H NMR (250MHz. CDCla) 8 7.45 (1H. d. J 2.8 Hz).

7.16 (111, dd. J 9.0. 2.8 Hz), 6.88 (1H, d. & 9.0 Hz), and 3.90 (3H, s).

DESCRIPTION 13
2-Bromo-.4-trifluoromethoxy-isopropoxybenzene

30 To a solution of 2-broma-4-trifinoromethoxyphenol (Description 11; 1g. 3.9
mmol) and K2CO3 (1.1g, 7.8 mmol) in dimethylformamide (15 ml) was added 2- .
bromopropane(0.55 ml. 5.9 mmol). The solution was stirred for 14 h. ar room
temperature under an atmosphere of nitrogen. Water (200 ml) and ethv] acetate
(3x70 ml) was added to the solution and the organic phase washed with water (100

35 ml). brine (100 ml) and dried (MgS04). The solvent was removed in vucuo and the



DESCRI PTI ON 15 20 2- Brono-6- (nron-2-enyl)-4-trifluoronmethoxyphenol
2-Brono-4-trifluoronethoxy-allyl oxybenzene (Desc 14.: 8.6g) was heated at
200 C for 7 h. and the cool ed residue was purified by chromatography on

silica gel wooriagred uting with 1% ethyl acetate in hexane) r&ﬂcﬁ?%ﬂﬁo

2- br ono- 6- (prop-2-enyl)-4- trifluoropethoxyphenol as a | ow oi |

[err]H NVMR (250MHz, CDCl[err]) [err] 3.43 ('é'f—L d J 6.6 2.5 . 5.13

(2H m. 5.60 (1H. s), 5.98 (1H, m. 6.98 (1H d, J 2.4 Hz), and724(1H
2.4 Hz). DESCRI PTI ON 16

2 Br onp- 6- ( 2- hy dvesidye piwifigd by chwinidtographeermlicpghb@lyting it 5% ethyl ﬂceta‘ﬁhmough a
cooled (-78 [err
trifluoronet hoxyiﬁwenol Hg'h Scr@e&nﬁb\%@%ﬁg\f@@ﬁgﬁﬂﬁ%@% - d(?l %F’oﬁr%at hane

(30 m) ob). ¢.89 (1R, . Méiﬂwbl?al(bfd &, 488 éﬁ@ﬂbfﬂnéidﬁélﬁ €
oxygen for 4 h. t he sol ution had been purged with nitrogen for
1 h.. sodium borohydr| de (0.755g) was added and then stirred at room
terrperature Por 15 h. The solvent was renoved in 35 vacuo andt he resi due
partitioned between ethyl acetate andpESCRIPTPONa4Ni ng 2M WO

97/ 49710 9 Atrif) vl '

PCT/ GB97/ 01630 &trome-4-triluoromethoxy-allyioxybensene 56

HC (20 m). The orgdr mpkm%%mmh@haﬂﬁdth@@phaml @dsdﬁpitxﬂﬁ,ll-dgj ed

S d
 Shromat ogt aphed BFEReh siGoER 6 boBNS FnbfhvlPmiaSHFnod 1) *EAspbFulT
hexane) to §Pve brhm(tel (¢ md Q;‘Mﬁpm!)rfﬂ)e &[obmop Hamed for 4 h. :(@Mpem@re[ err])
[err] 2.93 (2H. 3%drin§.ro§ ﬁhargﬁp&%@ho& ml)‘Jdné eéy%m&p{ﬁﬁd&ﬁweﬂr adt]led’z' S

Hz), 5 and 7
DESCRI PTI ON 17 and the coplppesayganie phase was washes wich watey (00 1pBrsobrnted briren

To a cooled (0 Gho®fnt dh‘l Rhé Elﬂ‘fveﬁ@re%ihged a J&Z&’b‘lm Yesidle was punﬁed
t et rahydrof uran 10- (40 added di et hyl azodi car boxyl ate (3.7

0.0234nol ). The 'whmm%%%v on silioa gelelyting yithh% ethylacptate igiherangh@kiv the
sol uti on of 12- br@i@cofrpbdnd 3 WNI¥eoh YH)INMR (250MHz, CDCisf § 4160 GFEANISYROHRAO! .

(e 1 on a2 SR ART o A VAR 5 S B 0, s 0sf B 0"

i n vacuo. The reSHeuz219vwidl, ddss8i 22T Henast 48 QHcetJR.8Hand t he sol uti on was

washed 15 with water, saturated brine, dried (MJSO4). After renoval of
the solvent in vacuo the residue was purified by chromat ography on
silica gel (eluting with 10% ethyl  DESCRIPEIONAS|n hexane) to give the

title conpogwd aspRAMY-GUHre-b-entifd bifthRhaapidider CDC [err])
2-Bromo-4-trifluoromethoxy-allyloxybenzene (Desc 14.: 8.6g) was heated at
200 °C for 7 h. and the cooled residue was purified by chromatography on silica gel
(eluting with 1% ethy] acetate in hexane) to give 2-bromo-6-(prop-2-enyl)-4-
trifluoromethoxyphenol as a yellow oil tH NMR (250MHz, CDCl3) 5 3.43 (2H, d, /6.6
25 H2). 5.13 (2H, m). 5.60 (AH. ), 5.98 (1H, m). 6.98 (111. d. J 2.4 Hz), and 7.24 (1H, d.
2.4 Hz).

DE IPTION

30 Through a cooled (-78 °C) solution of 2-bromo-6-(prop-2-enyl)-4-
trifluoromethoxyphenol (Description 15.; 5.9g, 0.02mol) in dichloromethane (30 ml)
and methanol (30 ml) was bubbled a mixture of ozone in oxygen for 4 h. After the
solution had been purged with nitrogen for 1 h.. sodium borohydride (0.755g) was
added and then stirred at room temperature for 15 h. The solvent was removed in

35 vacuo andthe residue partitioned between ethyl acetate and waier containing 2M



[err] 2.93 (2H. t, J 5.6 Hz), 3.98 (2H, t. J 5.4 Hz), 6.96 (IH d, J 2.5
Hz), and 7.30 (I H d, J 2.4 Hz). 20

DESCRI PTI ON 18 1- Benvl oxy-4-(2.2.2-trifl uoroethoxy) benzene

To a sol uti &y efsespbenzyl oxyphenol (5g) and 2,2, 2-trifl uo(rjﬁelt Psso
t ol uenesul phonate (5g) in dinethylformam ge (50 M) was a deé | um
hydri de 25 (60% di spersion in oil, 'g) and the solution heat ed to
110[err]C for 16 h. The m xture vvas cooled, diluted with water and
the product extracted into ethyl acetate. The or gani ¢ phase was
washed wi th watHn.(20xki) "Ehedighnil pide wbEThIned W]th satlitfled blineg aﬁeava\agsoo and

' t hed I | uti i th
oo C VA e P Saparale 8 pe TR /B VG th PR T B Sl g
mp. 72-74 C. 3duting with 20% ethyl acetate in hexane) to give the title compdiﬂiﬂ(]:ﬂ NMBEON 19

4.(2,2,2-Trifl A Sk Yt f .
1- benzyl oxy- 4- ?%OW?W%"FE%E}%Q%OW gﬁ)g (%%es’gw}!?(r)kné}l H d ”5Hz) and
pal | adi um $10%naod 784 Hoh 20t Hg) i n net hanol (50 M) was hydrogenat ed at 50
psi WO 97/ 49710
PCT/ GB97/ 01630 57
for 12 h. The sol ution was fllteredmﬂ—%nt rempved in vacuo to
PESCR Py O 20 epme-t150Ra R hox) penol . o1

, roet hoxv) phen
To a cooled (0 [errTe} "%"Jﬁdlfpl‘dri’f ph&“{'l?h"as"b’“? F‘? HF‘UQJP%%H‘?BW%M@)‘P"“MH

(Descriptiion 1940 ml) was added dicthyTaa6tidirBoniiata (51 it 0V2BLmEN Ihe BoIaEa waem (20 nl :

1:1). was added .a bromne (0.8 |ncIoroform(5 m).
LD s addod ded i b, Shorompon » bonpt ok S8 Moty pyect O 1 (O
t hen washed w thiflusbmeth(xiphénoiilesc 18.5 tk. ORNhERI eIty tralydeof@rmapaisatidd. The 10

333 (20, g 3 SO WR el ol G o, PR glvenEb bl |

8.8 Hz), and 7in gapug. e residud: vas@ligeplyed in ethyl acetate and the solution was washed

DESCRI PTI % 21 with w%ter b&%\l?ﬁ%ln% ﬁr?ed?(P’ﬁszm ft\kcﬁox%%bﬂo&%l%&?&éﬁlﬁ viEho

To a solution of uor oet scription 20

0. 69) H*ea@eflwneamlf&dawhramwrw@ e pidicy eeﬂ (qluying;yith 40P gewhy |
iodide (1 m). addifte BPhdkah®o YR8 the title compound as a pink oil. 'H NMR (250MHz, CDCla)

§2.93 (2H. 1, J 5.6 11z), 3.98 (2H, t. J 5.4 Hz), 6.96 (1H, d, J 2.5 Hz), and 7.30 (1H. d.
J4 2.4 Hz). '

20
DESCRIPTION 18

To a solution of 4-benzyloxyphenol (6g) and 2,2, 2-trifluoraethyl-p-
toluenesulphonate (6g) in dimethylformamide (60 ml) was added sodium hydride
25 (60% dispersion in oil, 2.3 g) and the solution heated 10 110 °C for 16 h. The mixture
was cooled. diluted with water and the product extracted into ethyl acetate. The
organic phase was washed with water. brine and dried (MgS0Qa). The solvent was
remove in vacuo and the residue chromatographed on silica ge) (eluting with 10%
diethy] ether/hexane) to give the the title compound as a solid. m.p. 72-74 °C.
30
DESCRIPTION 19
4-(2.2.2-Trifluoroethoxy)phenol
A solution of 1-benzyloxy-4-(2.2 2-trifluoroethoxy)benzene (Description 18, 5g)

and palladium (10% on carbon: 0.1g) in methanol (50 mb) was hydrogenated at 50 psi



heated to reflux for 1 h. and then evaporatedin vacuo. The residue was
partitioned bet ween ethyl acetate and water and the organi c phase
washed further with water and saturated brine. After drying
(MgSO err]) tweswsiTuent was renoved in vacuo to give 20 PEHGBIN01630
conmpound as a yellowoil. [err]H NVR (250M&7 CDCl[err]) [err] 3.87 (3H,

s), 4.30 (2H, g. J 8 Hz). 6.82-6.92 (2H. m. and 7.20 (1H d. J 3
Hz) . DESCRI PTI ON 22
2.5-Bis(2.2.2-trifluoroethoxy)bronobenzene 25 To a sol ution of

2- br ono- 4- (2. 2. 2for A2 | Therwolutien ﬁ@mﬂaob&z?@ivmuremom in Qa8 §o give the titie3. 06
nmol ) and sodi U%M%&'Esa(ﬁﬁa@rle@s&ﬂ;hmp 68%49:. 9. 18 mmol) in

di et hyl f or mam de (10 was ad

2,2,2-trifluoroethyl -p- toI uenesul phonate (1.179. 4.6 mmol). The
mxture was heated at 100 [err]C for PESCRIPIWON®® and diluted with

at hyl acet at . was washed with water, saturated
brine, 30 W sS X bendli od i n vacuo. The residue was
purifred by chr orrat ogrcaaadsvpled © °(‘) sohﬁoxsoﬂa-(eaz 2eiflufebihbxyshenok (DeFiptiby 19)

acetate in hexange the tit riH NIVR
(5500 | CDOr T or P heihe ¥ oS afit and i croR g 60 B8 3y aiga  Satyripn 6

4.1 Hz) Mﬁn&Ve/(OS%)Gn chloroform (5 ml). The mixture was stirred for 10 min. and dlluned
PCT/ GB97/ 01630 . : ’ ,

DESCRI PTI ON 23 “flth chlo?_tbélx’né IgrhbeP washed with water (2x50 ml), dried MgSQ4) and e§:§)oratedm

1- (di f 1 uor oA8t hosiyy the-titlercompeorndmasan oty NMRAB50MHz, CDCls) 5 4.33 (ZH.mJ§ Hzl uti on
of 2-bromo-4- (trggl Hes Gﬁfﬁibﬁwmhe@@}aip&%ﬁésmj Qﬁ'd'li(a%‘ii 4493 it}

di et hyl f or mam de was sl owly added sodi um hydrid 60% i n oil. After
5 stirring for 20 mn. a slow stream of chl orodi fI uor onret hane was bubbl ed

t hrough the solution for 10 m prs€mppionie was heated at 60 [err]C
for 2 h., cooled,,dilu zd2.'t.£| water and the solution extracted with
di ethyl ether (2% : % es wer e conbi ned, washed

wi th wat er, 18at ur at edl'obr sohajondf 2-bebn{ovy @, 2trifluproathdx¥plmol Glesdiption 20. (.6gh
vacuo. The resi r il . | uki i.t.h hexane)
to 10 give t ﬁ“eaf&?)? e&%omg% n‘gi gg&g% gﬁ? g“ ‘lf'ée:t?j?’ ﬁ%ﬁghﬂé\ﬁ #IEM ,“E‘!&)Ef’fer r])
[err] 6.53 (1H, heatedty re;ﬂ\mj}r 1 h. and thenzvaporate®ig vedde, The)residwaiwas mattitiddad d, J
2.5 Hz).

2 Bromb. 1- (2, 2, PELPI S Sen 2nd a2 o grpasic phaec ksl SRy i water

To a sol ution ofanﬁ-"BT"’(Sﬁ*ﬁd bripe. ﬁﬁ%ém@%ﬂym prbyent DE%'E?M"H‘E‘? Wrvaguo BPe and
2,2,2-triflzeroahbye Poxﬁﬂlddﬁ@ﬁa RGN aY AMID (280MBL, hc/rbéngr 587 @R, §3Dadtzl, was

sl ow y adde 60% | n ) an the nixture heated
to 110[err]C for®? %@? 9¥?2Ii “S'rﬂ’ég"tﬁo @?ﬁﬂ)ed diluted with water
(300 M) and extracted with ethyl acetate (2x

DESCRIPTION 22

25 To a solution of 2-bromo-4-(2.2.2-trifluoroethoxyphenol (Description 20; 0.83¢g,
3.06 mmaol) and sodium hydride (60% in oil, 0.367g. 9.18 mmol) in
dimethylformamide (10 ml) was added 2,2.2-trifluoroethyl-p-toluenesulphonate
(1.17g. 4.6 mmol). The mixture was heated at 100 °C for 10 h., cooled and diluted with
athyl acetate and water. The organic phase was washed with water, saturated brine,

30 dried (MgS(.) and evaporated in vacro. The residue was purified by chromatography
on silica gel (eluting with 2%ethyl acetate in hexane) to give the title compound as an
oil. '11 NMR (250MHz. CDCl) & 4.32 (4H. m), 6.89 (2H, m), and 7.20 (1H, d. .7 4.1 Hz)



50 m). The organic phases were washed with water, saturated brine and
dried 20 (MgSA err]). The sol vent was renoved in vacuo and the residue

was chr onmat ogr aphed on silica gel (eluting with diethyl ether/hexane
(1:10)) t(():[g \62 ;,? title conpound as a col our | ess peirjgrotassiol H NVR

( 250MHz, ) r'?[err] 440 (2H, g, J 8,Hz), 6.95 (1H d, J 9 Hz).
7.15-7.20 (1H, , and 7.48-7.49 (1H m. 8

DESCRI PTI ON 25 2- Brono- 4-fl uoro- (2. 2. 2 trifluoroethoxy)benzene

To a solution of 2-brono-4-fluorophenol (4g) and 2,2, 2-trifl uoroethoxy-p-

t ol uene sul phonate (5g) in d| et hyl fnmsmmmg@_m m ) was slowy added

sodi um ' (1 9 Lh}omrge RS ellgfure then heated at 110
[err]C for 12 ted with water (500 nl)

and the product ext n’aatsddtmmofcz-la'bmyﬂ-(a'dblomthoxv)phenol {Derarptionil); 5.1Agein
organi ¢ phase hed éFt H? W’ o (0964, '8bde R eil, WP - o
saturated bri n‘é{’a,%ﬁg@\f“ e’éllvﬁ(et\%’*és er ﬁﬁq SO %‘?}tmwgés rem)?/led I n vacuo and

t he 5 r esticting fna20 win. o sievcireai it chienedifinpromgthynt weehbbled shigpelhthei et hy|

et her/ hexane (%olgi[%: or 10 mm 'mnstkeﬁeetvhls?hetatetdla@eomalndcmedadmtwnhess oi l .
"H NVR (250MHz, err [err

(2H, m), and 7 W?r(alnfil th‘ﬂﬂ’ ut}pngx‘rsctﬂg yntg %mthyl ea:er (2xﬂ@9 r@l}%‘k@ ?%ﬂmc p?nases
PCT/ GB97/ 01630 were combmed washed with water, saturated brine, dried (MgSQ4) and evapbfated

DESCRI PTI ON 26 than ul f I ena . ne
(65.8g, 0.108miP yoquf: Theres ?@ﬁ’%f‘)’“%&%‘ eSS Sise ! elutin (*u‘léee‘-ao";’ﬁﬂ)

sol ution ofp 4- gRithy title toxipund phie salid. {IBUMB@WMHk)CDﬁla)ﬁé‘tﬁMlﬂlt {233z ) .
The ' resultl r t anbi ent tenperature for 48 h.
and then (B %eé?ﬂrﬁ‘ﬁ 37}'153&‘311% Z}qﬁ%%r esi due was diluted with water
(100 M) and extract ed wi t h di chl oronet hane (10x100 nml). The

conbi ned organic layers were dried oyfRscrIPTION 8#di um sul phate and renoval
of the sol vent |n vacuo gave the titTe compounc asb a 10 cl ear oil

(5. 669, 9200 . [2eBuoinie-INPI3.2-Ziflworeethoryicd-(ixifiyars 7.75 (2H, d, J 11.7
H)Z) .28 15 (1l a%lu%n)m of 2-%1:@ £Riffndidmethoxyphbilol ?Dé'dlx)xptwarld Z)@8d ( 3H, '

2- Br onmo- 4- ( met %%gwq%mbs)l%tg}%}w i\gphonate in dunelalc'iog(n)tfmxtde 0 ml]) wps soltr)nw A (0. 9
m, 17.45 ol )added gdamh hydridedRs, 0%dD dil)(ab the mixtwers heated to 1198&1@@1 18hobhd se to

a stirred sol ution of .deoldal BANEH Wb VAU NI hnd BE36EA Rith QehyT Roetate (2 x

50 ml). The organic phases were washed with water, saturated brine and dried

20 (MgSO04). The solvent was removed in vacuo and the residue was chromatographed
on silica gel (eluting with diethyl ether/hexane (1:10)) to give the title compound as a
colourless oil. "H NMR (250MHz, CDCls) & 4.40 (2H, q, J 8 Hz), 6.95 (1H, d, J 9 Hz).
7.15-7.20 (1H, m), and 7.48-7.49 (1H, m).

25 DESCRIPTION 26
2-B -4-fluoro-(2.2.2-trifluoroethoxy)benzene
To a solution of 2-bromo-4-fluorophenol (4g) and 2,2,2-trifluoroethoxy-p-
toluene sulphonate (5g) in dimethylformamide (40 ml) was slowly added sedium
hydride (1g, 60% in oil) and the mixture then heated at 110 °C for 12 h. The solution
30 was cooled, diluted with water (500 ml) and the product extracted into ethyl acetate
(2x150 ml). The organic phase was washed with saturated NaHCOs solution, water,
saturated brine and dried (MgSOQ4). The solvent was removed in vacizo and the
residue was chromatographed on silica gel (eluting with diethyl ether /hexane (1:5))
to give the title compound as a colourless oil. '"H NMR (250MHz, CDCl) & 4.36 (2H.
35 q, J 8 Hz), 6.91-7.05 (2H, m), and 7.33 (1H, dd, J 8, 3 Hz).



39, 17.45 mmol). The resulting solution was stirred at anbient tenperature

for 16 h. Bromine (0.45 m) in glacial acetic acid (5 m) was added
dropwi se and the sol ution was stirred for 2 h. The excess acetic

aci d and broRy@&:448fee rermoved in vacuo and 20 t he resi dugvésorRfdet r oped
with toluene to give the desired conpound an off. : white solid

(3.54g, 81% . [err]H NWR (250MHz, CDCl [err [err] 8.06-8.05 (1H, d, J 2.3
Hz 7.73-7.69 (1H, dd, J 8.6, 2.3 Hz), 7.06-7.02 (1H, d, J 8.6 Hz),
and 3.06 (3H, s). DESCRI PTI ON 28
25 2- Br ono- 4- (et hanesul f onyl ) ani sol e Pot assi um car bonat e

(2.31g, 16.8 mml) was added to a sobmgoNIPTIOR-d8" ono- 4-

(et hanesul fonyl ) phenol (Description 27; 3.5g, 14 mmol) in

di msthylform':lm%’«§M§1§e'lﬂéf—’!}'-ll’lhﬁ-‘l)ail L The resul ti ng solution was stirred for 30
mhn alnd met hyI |od|<ul,emé165% Manﬂ&);ﬁwater(zso:m)%d &add@ﬂttﬁicdileﬂr(igé-ﬁﬂ:h{] or ﬁlh
the solutio r wat e and .30 t W th ethy
acetate (2x 00 ";%m“'f’ﬁg Wéﬁpﬁé?fngégé’@F@Mﬁ&&h%°{@g&m% The yater and

dri ed.over sodltestlﬁukpﬁam«nwﬁesmnedlatahbtehembmm forrtS\haand)thgﬂve a white

solid which was_crystald.ised f npound
(2. 020y Lorr] pponcohttaiod ol TRl g ks aflsFlich il (o lEackd ek o0

2.2 Hz), 7.90-7w8B d'(chldromk!hania (80x200 @1)2Tkt90mbmed organig lgugrspveye deiad-pved , J 8 7
EZCZI' ; GI:_;)) 5 3/9 Og_gg 0 ShiunfBflpratd 2nd kovalof tidZolvent in vacuo gavtlhd fit1é QoZH;Q;und gsa

DESCRI PTI OR 29 clear oil (5.86ep0% T NMR, (250MHe, SR & 7-80-7- TR CHadi £ Hi- ’éHz) 7.28

2- Bromo-4-(trif{ HR&Y¥e 89 1{ P85 bhPBbOREIEL Y. 1.59, 5.83 mmol) and
cycl obutyl br Om1§0£10%5ﬁ Wm’m vvefe di ss? ve)d i n di met hyl formam de
(10mM). 5 Pot assi um car bonat e (4 859, 35 mml) was added and the
solution was stirred at 50 [ eDESCRIPTION 2. The sol ution was al | owed
to cool to anbig per At ur e BDRYLS into a 10%citric acid

sol ution (50 mS==aror—e Loanesy = acetate (2x100 m ). The -

conbi ned ol§anic | ayfemunmrué‘bmhe@wml. h7.45 tnerol)am glacinl azetioacit (16 od) wan

sul phate. . d deRSHD a squ a qu%eds &h\{’cgo@;ofh Km%(tﬂgﬁ'e%ng?x op(bles%imn&b 28¥asS

chr omat ographedﬂ on si Acerat &/ hexane to gl ve th
title compound 3 1BA5 mmol)( Th%gulhgﬁ%l“tl‘{neﬁs]shw ambient tefapgratypp for 16 h

CDCI [ e; r]) [er r]]!ro%n(\’é‘(oﬁ54ﬁ) t{ﬂmetxz: a&aﬁ m) ivds htled Oropviise’sdrdGhd Golitidn d. J

an d 1.92-1.55 (‘Zﬁ sqﬁed ft?roz h. The er);rzess acetxc ac1d ﬁx}d br%ﬂmergere removed2 m]ixszcuozaljxd m.

DESCRI PTI Q0 30 the residue was azeotroped with toluene to give the desired compound as an off-
white solid (3.54g, 81%). 'H NMR (250MHz, CDCls) & 8.06-8.05 (1H, d, / 2.3 Hz),
7.73-7.69 (1H, d4, J 8.6, 2.3 Hz), 7.06-7.02 (1H, d, J 8.6 Hz), and 3.06 (3H, s).

DESCRIPTION 28

25 2-Bromo-4-(methanesulfonyl)anisole

Potassium carbonate (2.31g, 16.8 mmol) was added to a solution of 2-bromo-4-
(methanesulfonyl)phenol (Description 27; 3.6g, 14 mmol) in dimethylformamide (50
ml). The resulting solution was stirred for 30 min. and methyl iodide (1.04 ml, 16.8
mmol). After stirring for 1 h. the solution was poured into water (200 ml) and
30 extracted with ethyl acetate (2x100 ml). The combined organics were washed with
- water and dried over sodium sulphate. Removal of the solvent in vacuo gave a white
solid which was crystallised from diethyl ether to give the title compound (2.02¢g). 'H
NMR (250MHz, CDCls) 6 8.12-8.11 (1H, d, J 2.2 Hz), 7.90-7.86 (1H, dd, J 8.7, 2.2 Hz),
7.04-7.00 (1H, d, J 8.7 Hz), 3.99 (3H, s), and 3.05 (3H, s).
35



15 2- (2- Hydr oxyet hoxy) -5-(trifl uoronet hoxy) br onobenzene
Prepared fromthe conmpound of Description 14 according to the nmethod of
Description 16. [err]H NVR (360MHz, CDCl[err]) [err] 2.20 (1H, t, J 6.3

4.0 (2 Hz),413(2H g, J 4.2 Hz) d J9
7.15 (%?g’rﬁ”l“’and 7.45 (1H, d, J 2. Hz). 20 ‘PuicHrioissh
DESCRI PTI ON 31 2- (2- Fl uor oet hoxy) - go(t rifl uoromet hoxy)bronobenzene

To a cooled ([err]78 [err]C) suspension of 2-(2-hydroxyethoxy)-5-
(trifluoronethoxy)bronmobenzene (Description 30; 8.9g, 30 mml) in

di chor onmet hane 25 (80 M) was ad@ESCRIPTIONS nosul phur trifluoride
(3.88 m, 315 I34 Thﬁbutlox tri O|l{[g was stirred at anbient
terrperature fo e dropw se addi ti on of
water (100 m). TheZ-Brgamﬂﬁriﬂay@memymquk@kmxptlméhelcﬁm 83 migro)a@d ( 100
m), dried (MISEhShil bron@déa®eapor Al wefk MAGHRA i ity BdARaOR 0S| 2

eluting with acetate I n _hexane gave
conpound a® a gP’é&?’“’Bl@"’(’&“Qé‘8555%”"?@?”#??1’@9an‘“ ution Gesistirrebd [err])

[err] 4.23 (| Hgo Fﬁ for 46 R1TRkelddlutith waﬂaﬁJdeiuﬂzoomo anfbiét téndpdratibe, pbure@into
(1H m, 7.15 (1H M, and 7.47 (1H t, J 0.7 Hz). 0 97149710
PCT/ GB97/ 016308 10‘% citric acid solution (50 ml) and’ extracted with ethyl acetate (2x100 ml). &Che

DESCRI PTI ON 32combmed orgarii RYEks drefd Washbd'RHtR Rt QXY JASEMNEE sodium sulphate

Trifl th | 0 t f
by oo oy s TRy AR SoLyARS e s B33 R Pl sthich s Sheotuatdggantied ym SR Hira] ) 1

pyri di ne @00 mu)% eﬂﬁkatﬁmﬂeﬂahe td giwer thertitlh eoneponthd Boan 6il (185g, 9128 .hydMEe (7. 2

for 2 h. The' r AVERTCRERFG! PP ABUE Iy L5018 (B o MR Al B (a0

m ) and 4331160¢1 K ), msmanhz/m,m)catamasm}mﬁ arid) 1.92The5 mnbi)ned or gani c
fractions were washed wth water (80 ml), brine (80 m), dried
(MgSO err]) and evaporated in vacuo. Purification on silica, eluting
wi th hexane gave the title conpound DESCRIPTIQN36i | 10 (13.1g, 85%.

=

err] H NVRs( 25 , Ekekiug ofibbenZer®0 (1H d, J 9.1 Hz), and
[7.58](1H!\/Rg,( J%%l t 5 rome benZexfs0 ( )

DESCRI PTI ON 33 Prepared From.fhe compopnd of Rescrintipg 14 seording Soghe msthed 2Ene 15
A mxture of 2Dbscpiptiont 1. HINMR@360MUZA)CRE):p 22y (1H, £,if 6.3 HED aB (SR I Ble onat e

i P At S d 4B oot Riaot el 16 et e TP (26 )

was degassed b#Epre addi ti on of
di chl oro- Q'bs(t ri phenyl phosphi ne) pal l adium (I11). After further degassing,

D RIPTION 31

2-(2-F1 thoxy)-h-(trifluoremethoxy)bromobenzene

To a cooled (-78 °C) suspension of 2-(2-hydroxyethoxy)-5-

(trifluoromethoxy)bromobenzene (Description 30; 8.9g, 30 mmol) in dichoromethane

25 (80 m]) was added diethylaminosulphur trifluoride (3.88 mi, 31.5 mmol). The
solution was stirred at ambient temperature for 2 h., then quenched by the dropwise
addition of water (100 ml). The organic layer was separated, washed with brine (100
ml), dried (MgS0Oy), and evaporated in vacuo. Purification on silica, ¢luting with 15%-
20% ethyl acetate in hexane gave the title compound as a clear oil (1.9¢g, 15%). 'H

30 NMR (360MHz, CDCls) 5 4.23 (1H, m), 4.31 (1H, m), 4.37 (1H, m), 4.86 (1H, m), 6.90
(1H, m), 7.15 (1H, m), and 7.47 (1H, t, J 0.7 Hz).



the reaction mxture was heated at 110 [err]C for 14 h. The solution was
partitioned 20 between water (70 m ) and ethyl acetate (3x50 m). The
conbi ned organic fractions were washed with brine (50 m), dried
(MgSO err]) apgopwapor ated in vacuo. Purification onecci/GBEIMI63E! Ut i Ng
w th hexane gave the title conpound as a clggar oil (780ngy, 64% . [err]H
NVR (250MHz, CDCl[err]) [err] 5.40 (1H, dd, J 9.1 Hz, J 1.8 Hz), 5.70 (1H,
dd, J 10.5 Hz, J 0.5 Hz), 7.0 (1H, m, 7.16 (1H, m, 7.44 (1H d, J

1.4 Hz), and 7.56 (1H, d, J87Hz) m
DESCRI PTI ON 34 2- Benzvl oxv- 5-( oxv) br onobenzene
2- Brono- 4- (tri f I2Bxomoet (Brifnorgphethel ‘ athbhesulfgnatd 0 nMmol ) was

dissglved o, N Ol o LSLIBIL Bk E%nzy o tﬂﬂﬁ%&ﬁ% leRa BB
the reaction 11, 10gydsmupol) in pytidine @ﬁb}l)awas a‘blﬂbém&mweethmesnlihmm The
reaction ""ag)OdWW# d‘eéﬁ {é g rx%ﬁiﬁgmol), and thd rkaliol'was 3 £ 4L Jrﬁtﬁ&xﬁ%x\k,\xgérg ugé hyI

acetate (3x anic fractions wer e

wat er. (100 ), fa5i% Imdhe repation yas difutedwithpatuyaéed oprex i) airhstr @0 e sud

vacuo. Purifi cakk@setalingd éthﬁ%etﬁiel(ﬁiﬂﬁgnlW'I%Q cotthindibr Pk Chridtion S Erle HaBhdd)

hexane gave 97
PCT/ Gng / 01630 with water (80 ml), brme 830 ml), dried (MgSOs) and evaporated in vacuo. 62

the title conpoPadfigftion oflsiiith, diting(vith'Bexafibgdve thectitle] domipbhhd( 23204z oil
g_Dgl[ o g] ) [oer ' ]ﬁ’d’ 4g%£)(2§hN% @50MBE; COCH'S 28 i), 1.40 ({8 a, JZ) PRadnd dd J

DESCRI PTI ON 35 7%8 (1H A, Br2ogHz)4- (tri f 1 uor onet hyl ) phenol
Prepared from4-(trifluoronethyl)phenol according to the nethod of
Description 11. '"H NVR (250MHz, CDCI[err]) [err] 7.06 (1H, dd, J 8.5, 0.5

Hz), 7.4 (1H, dd, J 6.5, OWd J17HZ) and 8. 93
(1H s). 10 then 1-y1)-5-(trifluoromet ox bromobe DESCRI PTI ON 36

1- Benzyl oxy- 2- bro FiT1UOr One enzene . '
2- Bronmo- 4- (¥ i f 1 uor owmry ph%h@m(‘l roseethnxy)phenyl trainoggmethapegulfonate -
brom de (2.36 nkﬁesuﬁﬁteoxphzsmg\mminanww&mmgds 1%1;)9{@&&@{11

bonat d at 6
CarDONAe o R OB b SN N e ey GBS uthesgd bt L
wi th ethyl acet additiod bidiehlsrabis(tripherylphosphisedpadindinch (IT). After ffrklipB@pegassipg, and
the sol vent wasgevap {osh edmmsg]her @e‘i‘l‘“&ﬁel?o%%??&'Befhe-ggﬁm&?%gb'%n‘éﬁﬁed

purified by col urm C on si xane/ et hyI
acetate 20 between water (70 ml) and ethyl acetate (3x50 ml). The combmed organic fractions

were washed with brine (50 ml), dried (MgSO4) and evaporated in vacuo. Purification
on silica, eluting with hexane gave the title compound as a clear oil (780mg, 64%). 'H
NMR (250MHz, CDCls) 8 5.40 (1H, dd, J 9.1 Hz, J 1.8 Hz), 5.70 (1H, dd, J 10.5 Hz, J
0.5 Hz), 7.0 (14, m), 7.16 (1H, m), 7.44 (1H, d, J 1.4 Hz), and 7.56 (1H, d, J 8.7 Hz).
25
DESCRIPTION 34

2-Benzvloxy-5-(trifluoromethoxy)bromobenzene
2-Bromo-4-(trifluoromethoxy)phenol (Description 11; 5g, 20 mmol) was

dissolved in N,N-dimethylformamide (60 ml), and potassium carbonate (5.4g, 40
30 mmol) was added, followed by benzyl bromide (3.5 ml, 30 mmol), and the reaction
was stirred at ambient temperature for 15 h. The reaction was diluted with water
(150 ml) and extracted into ethyl acetate (3x60 ml). The combined organic fractions
were washed with water (100 ml), brine (100 m1), dried (MgSO,) and evaporated in.

vacuo. Purification on silica, eluting with 2% and 5% ethyl acetate in hexane gave



(99:1 increasing to 95:5) to give the title conpound. [err]H NVR (360MHz,
CDCl[err]) [err] 5.21 (2H, s), 6.98 (1H, d, J 8.65 Hz), 7.31-7.51
(6H, m, and 7.82 (1H, d, J17Hz) 20

DESCRI PTI ON

(3S.5R 69) - 3§§57'I\7g€%oxy 5-trifluoromet hoxv@enyl) 6- phenyl Plfl‘lg)l(%m}ss&ert_
but oxvcar bonyl ) aza- spiro[ 4. 5] decan- 3- ol

2-Brono-4-trifluoromethoxyani sole (Description 12, 417ng, 1.54 mmol) was 25
added portionwi se to nmagnesium (41ng, 1.7 mmol) in diethyl ether (1 m),
under a tihb title gampaindas phizaeoil @ik, 96%). YH NMR(@50MKz, I0D10d skri(el) v at

mixtur e vas. hedBdaE bt ef st b SRELARS SYGRGARC Tt Tof che'

magnesi um di ssol ved. The solution was cooled to roomtenperature and
added dropwi se to a cooled (0 [err]%mkirg%% gk (5R 6S)-3-keto-6- 30
phenyl - 1- oxa- 7- (tert - but oxycar bonyl ) aza-sprro ] decane (Descri ption 4,
212nmg, 0.645  2-Bromord(tyiflueromethvhphenal her (10 m ). The mixture was stirred

at 0 [err]C for 10 rpzsbar@méoﬁu rﬁtrxﬂuormétﬁﬁfﬁhhﬁ‘dﬁ&:ﬁﬁ%’grﬁ theRbiMb@LE - Saturated
aqueous anmmoni um chl or| de he m xture was

dt
extracted with Respp A%Q&WH’)CD% TWaHNddy J 8.5, 0.5 Hy, Te(iHe dd,

fractions were J\@gwﬁw t;b(i)ﬂ g l(ﬁﬁz)ﬁ;,)dggh’dlﬁds)( MySO err]) and the sol vent
was 35 evapor at ed under reduced pressure. The resi due was purified by

col um WD 97/ 49710

PCT/ GB97/ 01430 DESCRI TION 36 . 63

chr omat ogr aphy LB SI{ i c |1f|ltl ng o) Qy acet at e/ hexane (1:5) to
give the title S o] 240ng, 72%. [err]H NMR
(360MHz, CDCl[err]) 2% Baomp- ﬂ(tﬂﬂu((r@:hkthgl)phenol (Descrifitidn2351 3.83 g) (a3 bemdy) 2. 17- 2. 22

(1 m. 3 ‘8‘5 (Bpidlya 36 ey ey 8 M@s@%ﬁﬁ nil lfdsginm pponse 7 21 2
d, J 5 .5 B wss gdled The mixturg wag stirred at$0 *Gdorg {The nrixtur: wasiilugd,  nn) |
7.21-7.25 1§-H Wikh whtes @500 ml) and extradiad Wﬂetﬁ@l aceldiel. ’ﬁ}e@?gaﬁ%'ﬁacﬂon waddriedZ) -

mz (ES+) 524 ( SCRI PTI ON

38 ME&)A) and the solvent was evaporated under reduced pressure. The residue was
Z- (2S. 3R) - 3- ( 1-fhweified Bsahaluymahhmmydgr&liy)odrsﬂicygeﬂemﬁme)dithlpﬂﬂetéitm Beagatp- 2- ( 2-
10 met hoxvpk r | | 3.77
mol ) was adde %“35’9% (ggxrgr%cengg'sfjt %grg St}exe txtle ‘I-fl Wfi%OﬁﬁdelSéﬁ% §121

(2S, 3R) - | - tert -(BHt 9x62H1Bo Ay 8.85 H3), ﬂy’*dﬂ@lyﬁiﬁ.owymdl'lwolmd pheR¥lkzpi peri di n- 3-
ol gdescription 7, 473ng, 1.43 mmol), palladium (Il) acetate (33ny,

0.14 mml ), tri-o- t ol yl phosphi ne 285@, 0.28 mmol ), tributylam ne
(.12 m, 487mm|)and2 15 |od n1,344mm|)in .

N, N- di et hyl f orggg
m Xture was he
filtered, dil ut®

1The m xt ure was cool ed,

v A m), washed with water (100 n1)
2-Bromo-4 tnﬂuommethoxyamsole {Description 12, 417mg, 1.54 mmol) was

25 added portionwise to magnesium (41mg, 1.7 mmol) in diethyl ether (1 ml), under a
nitrogen atmosphere, and the mixture was heated briefly at reflux following each
addition. Once the addition was complete, the mixture was heated at reflux for 30
min., during which most of the magnesium dissolved. The solution was cooled to
room temperature and added dropwise to a cooled (0 °C) solution of (5R,6S5)-3-keto-6-

30 phenyl-1-oxa-7-(teri-butoxycarbonyl)aza-spiro[4.5}decane (Description 4, 212mg, 0.64
mmol) in diethyl ether (10 m}l). The mixture was stirred at 0 °C for 10 min. and at
room temperature overnight. Saturated agueous ammonium chioride (40 ml) was
added and the mixture was extracted with ethyl acetate (2x40 ml). The combined
organic fractions were washed with brine (20 ml), dried (MgSO;) and the solvent was

35 evaporated under reduced pressure. The residue was purified by column



hydrochloric acid (2M 50 m) and saturated aqueous sodi um chloride (50

m), dried (MgSA err]) and the sol vent was evaporat ed under reduced
pressure. The residue was 20 chromat ographed on silica gel, eluting with
hexane/ et hyl wo®tadrgp (60: 40) to give the titl e conpopoticasymeme! | ow
gl ass (220ngy, 35% . [err]H NVR (360MHz, CDC%d:{err]) [err] 7.41 (2H,

d J 7.6 H), 7.22-7.34 (4H, m, 7.12 (I H dd 7, 7.4 Hz), 6.94 (1H, t,
J 7.5 Hz), 6.89 (1H, d, J 8.2 Hz), 5.84 (1H, s), 5.00 (1H, -s), 4.40
(1H, d, J 12.7 Hz), 4.15 (1H, dd, J 6.0, 13.1 Hz), 4.05 (1H d, J

12.5 Hz), 3.86 (<wpmatpgraphyion f(l_hﬁ! geljelutingvith ethyl agetatphhexane (U5)o gige Hi title 1H,
Er)wl)l 80-1. 96 ( 3fdmpBind ds 26hlé Db @dome2T2ha)l EP MR &dor«ﬁk' cnm;) srﬂ@ @ESy) 440
(2s 3R 2'R)-3- (11 BLT1 GH. VA BSA (V. 30386 QR do! b’%ﬁ% %F?)@ﬁ 61%1%5%&) 2-(2

- et hoxypheagh [1H,a2818d s)aﬂduoo (1H, m) 4.20 8H d,J 9.6 Hz), 4.29 (1H, d, J
(28 3R 2'S)-3-(1-tert-butoxycar

pheny! pi per i ®i n-%2 {iz) 558 (L #MEGAN }%’HEP(\A%IB?)O?)X 7416 GYHL m), 7.21-7.25 (1H, m), 7.30-
Pal [ adi um (11) hygs QH, g, :d 7062 (PHNA, U207 M)/ SR ESYS24 gieipd to a sol ution of
/-

(2S,3R) -3-(I-tert-butoxycarbonyl - 3- hydr oxy- 2- phenyl pi peri di n-3-yl)-2-(2-
net hoxyphenyl ) prop- 2-en-1-ol (Descri pDESCRIBTION38, 0.18 nmol) and acetic

2555 og EEREAL A S BB A2 L 2
50psi with agit . € M Xtu t he sol vent

was evapor al@d umethoxvphendorbp-2-en-1-ol WO 97/ 49710

PCT/ GB97/ 01630 Formic amd (138 ml, 3,77 mmol%was added to a stm'ed degassed Sfution o
pressure. The residue was diluted wth yl acetate rﬂg wash eg
sat ur at ed 283H- aﬂqr&h‘etsmatbenﬁ&r@thwéwxxprwmr1;5'1) %rphwlpcméq Pk ) and |

the fsol \éegt Vas @éstpiptioh $173meg, 1.43 MBRB/ palIaaiuerE) QEeQa&SKHBQ}gl 0 h@mhﬁﬁ't?i-@ wast.-h
purified by prep IV i C uting w
hexane/ et hyl aceaﬁg’é‘ Igbne%gmgé)iﬁ%ds&gg‘fﬁﬂpg @Mnﬂ ?rb ﬁﬁ@a 1: 3

m xture of 1He ZFoddaniveleZ446 xﬁbBMhﬁnd})ﬁﬁ@Ndﬁﬂ@ﬂxylﬁ{rﬁ&m}dd (OIMB at room (360MHz, -
CDCl[err]) [err] 7 45 7 2H nd 3S. 1 5H. m 3R
and 3s i 6B f"regn%&’egeﬁgh gz' mw?ﬁhe%ajr%gﬁl) sofgrrlie%lg)ﬂe 1‘e("ﬁ—’f

3R isomer), 5. 0400(>1IB¢H filtered, diluted Wgsetlsrbmt#e (58 n9p wasigpd V(lm—watﬂ{ (18Rmbnd 3S

i somers), 3.83 (l%purocﬁlongauhwﬁﬁﬂ)ml) &@%t‘rﬁ%d agueoussod Sum Shlodi &945@;!12’ dried

3.46-3.84 (3H, L Soner s) m 3R and

i somers), 1.64- %455% aqd ths %Rnawas eyaporatedndsr re ucs%m(eewe esas“ﬁ“gawér)
and 1.27 (920  chromatSgrapidion@ilRA kel, élating Witk hexbie/ethitractiate (60 40) to give the
DESCRI PTI ON 40

was added dropwi % °t°8‘p8“'§ ?srar%eﬁmé' 5*”5? &2@@#35%?5?% ﬁaeGHMHZI(B éﬁasﬂ%g? &)

d. J 7.6 Hz), 7.22-7.34 (4H, m), 7.12 (1H, dd, J 1.7, 7.4 Hz), 6.94 (111, t, J 7.5 Hz), 6.89

(1H, d, .J 8.2 Hz), 5.84 (1H, s), 5.00 (1H, s), 4.40 (1H, d, J 12.7 Hz), 4.15 (1H, dd, J 6.0,

13.1 Hz), 4.05 (1H, d, J 12.5 Hz), 3.86 (3H, s), 3.44 (1H, dt, J 5.6, 12.3 Hz), 2.04-2.18
25 (1H, m), 1.80-1.96 (3H, m), 1.28 (SH, s), and 1.64-1.84 (3H, m). m/z (ES*) 440 (M+1).

DESCRIPTION 39

raethoxyphenyl an-1-ol and (2S,3R,2'S)-3-(1-tert-butoxycarbonyl-8-hydroxy-2-
30  phenylpiperidin-3-yl)-2-(2-methoxyphenyl}propan-1-ol
Palladium (II) hydroxide on carbon (20%, 78mg) was added to a solution of Z-
(23,3R)-3-(1-tert-butoxycarbonyl-3-hydroxy-2-phenylpiperidin-3-yl)-2-(2-
methoxyphenyl)prop-2-en-1-0l (Description 38, 78mg, 0.18 mmol) and acetic acid (2
ml) in methanol (10 ml) and the mixture was hydrogenated at 50psi with agitation

35 for 5 h. The mixture was filtered and the solvent was evaporated under reduced



g) in glacial acetic acid (400 nml) and the m xture was stirred at room

tenperature for 18 h. The sol vent was evaporat ed under reduced
pressure and the residue was crystallised from

di chl or onet ane to give the title conmpound as a col

solid (67 gW’f’"Pﬁ?H NNR (250MHz, CDO [err]) [err] 8.44 (f&*‘%ﬁ’ﬁ“ﬂ'es Hz)
8.16 (1H, dd, J 2.86, 89Hz)and7f(IHdJ9

DESCRI PTI ON 41 2 | sopr opoxy-5-nitrobronmobenzene A

m xture of 2-bronp-4-nitrophenol (Description 40, 2.5 g), 2-iodopropane
(2.2 25 0) PrshsRl PStebiduEwaddRAEEWE etlry] dcBtaboE0 2l whdRdWith sBgafiaat ed

by essur 6. wat oPoUR cArkqatre apyte g0 ) Gk (RO RIRThE St Fet P iatat et ny/

acetate. The omgdm reducay resswas. 'D}aa-lmdhe/watsrpuvﬁedaby preparativalagerbr i ne, dri ed
SH) and t h The

(My ) éogg&fh}ﬁy%g Ssﬁ}ég ?&tﬂ} Wﬁk@%e/&tﬁﬁ%&%%@ﬁﬁ'ﬁo gwet e,tltlel uting

resi due was pur| h oAt oor A on S|
with 30 %examﬁ@m@)ﬂea(lmmpbﬂ’glzfeaWGnmP@(%qua@&%li ‘I(INI\QRg, 949 .

%egg] l(_ll HNR ( 253&3@32 CDCl na)) 5 @D@h[eqr@ﬁ)mlmmd & xé’o@n&éw 167.87 ﬁg% GRldna™

WO 97/ 497 10 38 1somers) 6.85-6. 98 (2H m, 3R and 3S xsomers), 5 17 (1H, s, 3R isomer), 5.04 (1H,

PCT/ GB97/ 01630 s, 38 1somer%, 3,96- 4 04 (1H, m, 3R and 3S 1somers) 3 83 (3H, s. 3R 1somer) 6Pg2 {3H,
DESCRI PTI ON 42 uor omet ox%%ﬁS ni t r obr onoh

Prepared from #h& 'é?fﬁ?fbd’\('ﬂf -3$4 GHsmy BHap EQ‘"%"&%@P&IWQ Q% "E"h@ & IFod of
Descri pti amp 23 1sohﬁi-é)] AR (836 AYBR an&BEkisbMers), )1.32€¢8H | s, BS 6mébrdHAndd.27J98,; 6

Hz), 8.22 (1H, d [ ), 7.38 (1H, d. J-9.0 Hz), and 6.68
(1H t, J 71.7° ‘“"‘e’ s (85 147 0B S7) DESCRI PTI ON 43

3- Br ono- 4- net hoxvanlllne A m xture

3- br onp- 4- net hoxyni trobenzene (15 g, : ; nd i ron powder 10 (27.3
g, 0.49 nol) in water (100 nl) and g?%%ﬂ%@!ﬁ% acid (25 m) was heated
under r @ngmofdanitrophenolrhe ni xture was cool ed and filtered through a

pad of Hyfigo[err], m&.@m ml) was aameahr %easmlﬁeasw@u&mermtrmenéxlakd rate
was extracted vmth etgg acet léﬁ ée “))‘ and the combi ned _
organi c fracti Ghid glgfal agrticagh ﬂ%ﬂ ApdEiepixivre wagstirppd %6?%?%“‘\%’5?““ for
evapor at ed undashr'Ehiu@ﬁth@smp&mihmdemdﬁu@mwamd tﬂﬂeedudne wdsash col um
15 chromat ogr a ael tin hexang/.E 0 gi ve
the title : 5%%@3%‘ a%h mB‘F%\‘A’/ﬁe "l’“‘%lI*]’(“_’L"(‘j’)%?il"z%‘3}'E °‘%‘E§%§ 202
(M) . . solid (67 g). 'H NMR (250MHz, CDCls) 5 8.44 (1H, d, J 2.6 Hz), 8. 16 (IH dd,J26,

' 20 8.9 Hz)and 7.13 (1H, d, J 9.0 Haz). :

DESCRIPTION 41

2-1sopropoxy-5-nitrobromobenzene

A mixture of 2-bromo-4-nitrophenol (Description 40, 2.5 g), 2-iodopropane (2.2

25 g) and potassium carbonate (b g) in acetone (30 ml) was heated under reflux for 18 h
The solvent was evaporated under reduced pressure, water was added and the
mixture was extracted with ethyl acetate. The organic layer was washed with water
and brine, dried (MgS0,) and the solvent was evaporated under reduced pressure.
The residue was purified by flash column chromatograph'y on silica gel, eluting with

30 hexane/EtOAc (90:10) to give the title compound (2.8 g, 94%). 'H NMR (250MHz,
CDCls) § 8.46 (1H, s), 8.20 (1H, m), 6.93 (1H, m), 4.75 (1H, m), and 1.42 (6H, d, J 7.5
Hz).



DESCRI PTI ON 44 3- Brono- 4-i sopropoxyani |l i ne 20 Pr epar ed
fromthe conpound of Description 41 according to the nethod of

Description 43. [err]H NVWR (250MHz, CDCl[err]) [err] 6.91 (1H, d, J 2.7
Hz), 6.78 (1o #49%08. 6 Hz), 6.57 (1H, dd, J2.9, 8. S&ciidperdeds (1H,
m, and 1.32 (3H d, J5.6 Hz).

DESCRI PTI ON 45 25 3-Brono-4-(difl uoromet'f‘uoxy) ani l i ne

Prepared fromthe conpound of Description 42 according to the ' met hod
of Description 43. DESCRI PTI ON 46

30 3- Br ono- 4- (trlfl uororret hoxy)anw
i | . A, Gbe MRS suspended in water (16 nl) and

concentrat ed sulfurl \g@ge to 80[g{r]va|th stlrrlng
Pot assi um br %’eé‘”’i“ '6‘?"%&"“591 srttor JRRPopling o themethod of 4 ¢ he
m Xt UFe was heaDegrlnﬁtmxBﬁB 1H NMR (:{Gem-leCDOIs)aasﬁmmerJ 26 Hz), Elza(mpadwe was

vas oxtract B v o abay R0 e B3 o T g O WD

97/ 49710

PCT/ GB97/ 01630 66
fractions were dried (MgSO err]) andp%%s evapor at ed under
reduced SBeonmoid-methoxvanilingiue) was di ssolved in acetic acid (2.5 m)

and water (10 m) an@ ,,J,,thneha bromo 41 B%Wz%&nt(‘o%e&egg (IW%SG@QSGQI anll ?rorrpﬁ)a(\gv qL,° Was

" heat ed under refl ux

filtered t P oug@78& P42 mepiin waqen £100im]) angt éacwégcqétxwé&zml) was he%téthyhderS

acetate and t her.aapRi-DaH THE Biftife wds2651b 0N AMRFA tdFdugh a Qh@?ﬂﬁﬁfoﬁ»l wadMiflg t he
sol vent was evapor at ed under reduced pressure . The resi due was .

purified by col With25% acetic agid/water The Blsraie was ‘%W‘F‘E‘h“’ﬁé ethybacgtate 2 x250mD)
hexane/ Et OAC( 3: dnd the cathbified iartit frh@ions were dric® (RSO and tid POV | . [ err]H

DESOR PYT O 4y evmbbraled inddr fofthted Sielnss The ogtiune s oo bt Bk Gthmnc

Trifluoroat&ti Cchmiwﬂgnaﬂby 618siBcandlytindwith hexahd/Evlae (602403 ¢b giveoothle title0 a

stirred, coo ?ARO‘?JOer rs%’l%(la-%g’t,}ggﬂ n% (E%‘*)béo%rfﬁﬁl)'. nmet hoxyani | i né

(Description 43,

DESCRIPTION 44

3-Bromo-4-isopropoxyaniline

20 Prepared from the compound of Description 41 according to the method of
Description 43. *H NMR (250MHz, CDDCl3) § 6.91 (1H, d, J 2.7 Hz), 6.78 (1H, d, J 8.6
Hz), 6.57 (1H, dd, J 2.9, 8.8 Hz), 4.33 (1H, m), and 1.32 (3H, d, J 5.6 Hz).

DESCRIPTION 45

25 3-Bromo-4-(difluoromethoxy)aniline
Prepared from the compound of Description 42 according to the

method of Description 43.

DESCRIPTION 46
30 3-Bromo-4-(triflnoromethoxy)aniline
4-Trifluoromethoxynitrobenzene (4.1 g) was suspended in water (16 ml) and
concentrated sulfuric acid (16 ml) and warmed to 80 °C with stirring. Potassium
bromate (3.7 g) was added portionwise over 3 h., and the mixture was heated at 80
°C for a further 2 h. The mixture was cooled to room temperature and poured onto ice

35 (100 g). The mixture was extracted with ethyl acetate and the combined organic



and triethylamne (3.44 m, 24.7 mol) in dichloronethane (50 m). The

m xture was 15 stirred at roomtenperature for 2 h., diluted with

di chl oronet hane (200 m ) and washed with water (2 x 200 m). The
organi c | ayqo ¥y’ i €d (Naferr]SdJerr]) and the sop

evapor at ed under reduced pressure. The regdue was purlfied&ﬁgﬁﬁ@gg

col um chromat ography on silica eluting with hexane/ Et QAc (85: 15
i ncreasing to 75:25) to give the title conpound as a colorless solid
(4.4 g, 60%. [err]H NWR (250MHz, 20 CDCl[err]) [err] 7.79 (1H, d, J 2.6
Hz), 7.58 (1H, frhdtions werédrigd Madoy) ar@l the sqlvent was evip@ratediiniler reduced and 3. 90
(3H, s). gxressure Ther sxdue? was digsolved in acetie acxd (2. 5%1%§Wag) Il(gyfnﬂgnd gan

N- ( 3- Br onp- 4- i sopr opoxy trifluoroacetamd
the conpound ofPOEé%Td?‘Pﬁs) waﬁa dé@@d’f"&?‘%’f@“’?ﬁ)hﬁw ypdehrsfupfor 2h., cooled to

Descri ption 43 todx@fernlﬂdrd\dwﬁ a{xﬁm thg_\i@h [C_hiteiv) Tieﬂ‘il&l&te?wa?s%xfr&ded PithSthyl 7- 76
(1H, d, J 2.7 Hz (I'H, .dd, J 8.9, 1H d, J 8.9

Hz), 4.55 (51 H, aggtﬁe ang the c_xl_)xqt&x)ed omlq_frg:gons were dnt%@ﬁg%)c) g})@ t.ke pt&\)ent was()

EI—E[SgR:BPTI O\|44(9 aevzfax?orated undeﬁ' reduced pressure. Tl}e residue was purified by column

rono- uor o OX n tri OI’ 0a,

Prepared from tch’émi?ﬁ?ﬁﬁ %@@cé?k?? B’H %"a&y@gég‘f%g) togivethe titls hod of
Descri ption 43 coxEnﬁJdn}iHslNWl(vQ&ﬂl‘%HZNMEllﬂDLb}&ﬂ 57 (1H dd), 89 QH, @), A06IH,d). 7. 94

from

(IH, d, J2.6 Hz), 7.53 (1H, dd, J 8.9, 2.6 Hz), 7.26 (1H, d, J 8.9
Hz), and 6.53 (1H, t, J 73.1 Hz). 35 WD 97/ 49710
PCT/ GB97/ AD630 DESCRIPTION 47 67

DESCRI PTI ON 50 N- 3 romo-4-methox enyDt: '
N-[ 3-Brono-4-(t uor oacet am de

Prepared fromt he CEH@GGWGCG@F‘*E%S’G#PE$M24€ mrpelbvas srided slowlydo pstitred, of
Descri ption 47..odi6d (b]°b') M1&%@9m\o-ml{oﬁfarnlﬁne[(ﬁéd&h§§or% 6%"&4 Phmad: (- 97

(1H, d, J 2.6 t2 (1 9 , (1H'd, J
8.9 Hz). and tnethylamme (3.44 ml, 24 7 mmol) in dxchloromethanb@@p he apxiare w

N- Met hyl - 3801 onsirréd bt Fdod ﬂdﬁb&lﬁﬁtrb M)ﬂ)lﬁ.rﬂﬂuteﬁ&uth dichloromethane (200a@)i abdh hydri de
(00% 0 SPETS! Okl lr B 30748 o BWal g b o 1
solvent was evaporated under reduced pressure. The residue was purified by flash
column chromatography on silica eluting with hexane/EtOAc (85:15 increasing to
75:25) to give the title compound as a colorless solid (4.4 g, 60%). 'YH NMR (250MHz,
20 CDCls) & 7.79 (1H, d, J 2.6 Hz), 7.58 (1H, dd, J 2.6, 8.9 Hz), 6.90 (1H, 4, J 8.9 Hz),

and 3.90 (3H, s).

DESCRIPTION 48

-{3-Bromo-4-isopropoxyphenyltrifluoreacetamide
25 Prepared from the compound of Description 44 according to the method of
Description 43. 'H NMR (250MHz, CDCls) § 7.79 (1H, br s), 7.76 (1H, d, J 2.7 Hz),
7.48 (1H, dd, J 8.9, 2.7 Hz), 6.92 (1H, d, J 8.9 Hz), 4.55 (1H, sept, J 6.1 Hz), and 1.38
(6H, d, J 6.1 Hz).

30 DESCRIPTION 49

N-[3-Bromo-4-(difluoromethoxy)phenyl]trifiluoroacetamide
Prepared from the compound of Description 45 according to the method of

Description 43. 'H NMR (250MHz, CDCls) 4 8.01 (1H, br s), 7.94 (1H, d, J 2.6 Hz),
7.53 (1H, dd, J 8.9, 2.6 Hz), 7.26 (1H, d, / 8.9 Hz), and 6.53 (1H, t, J 73.1 Hz).
35



(trifluoronethoxy)phenyl]tri f1 uor oacet ani de (Description 50, 6.3 g, 18.0

nmol ) in DVF (50 m). The m xture was stirred at O [err]C for 20
mn. and nethyl iodide (1.35 m, 21.7 mmol ) was added over 5 mn.
The m xture yaporbtored at O [err]C for 45 min. and at PCT/GEd01630

tenperature for 4 h. Water (100 nl) was added and the m xture was extracted
15 with ethyl acetate (3 x 100 m). The conbi ned organic fractions were
washed with water (3 x 100 m) and brine (100 m), dried (MySOerr])
and the sol vent was evaporat ed under reduced pressure. The residue
was purified by colum chromat ograph)ﬂlﬁﬁﬂ_ﬁﬂ’_’!‘.&_ﬁl lica gel, eluting with
hexane/ CH err] C - (Brif rifldorbRe@idfe the title

conmpound as a tan of err CDCl[err]) [err]
7.11 (1H, dg, J8.9, Qmaredfmz' thecompoupg of Peseription A6 aceoripg to the thodial o,

8.9, 2.8 Hz), amidsctiption 4BHH NMR (360MHz, CDCls) & 8.24 (1H, br ), 7.97 (1H, d, J 2.6 Hz),
DESCRI PTI ON 52

N- ( 3- Br ono- &- me7H8Xb158ny 8. &6 Heband M3¢ (1H. 448342t ani de
Sodi um hydri de (60% di spersion in mneral oil, 0.48 g, 12 mmol) was added

to 25 a stirred, cooled (O [err]CMB&
N- ( 3- br ono- 4- net hoxyphenyl )trifl uoro (Description 43, 2.98

g, 10 nmol) in N-Mﬁ-ﬁf_ﬂ__ﬁgw_itdﬂuéﬁﬁemgﬂaﬂh& m xt ure vvas sti rred at
O [err]C for 30 mn. hen h i;odide (0.
added. The ni x(fdmné h%g%&es(%éb%dmae f‘m&‘ mer éﬂf gl'h’n"“’q{mﬁ'én at room

t enper at ur d0f or added to Y\atiered, cooled (0 *Ch@lytion §3hmed4 and the mi xture was
extracted with Wl)roﬁﬁﬂ;oﬁi)sh&%l]ﬁﬁﬁﬁr&étam;ﬁg ?Ds%gnptnon%”pB geﬁ Chihdl) he

fractions were washed wth water (4 m). a rin

dried (MySq err PMERS ntlha‘hsm%mww@r@éabar%foéaO H'H‘éféf’d PEHLY&&SP";?KE%H\%
TlhetreSI du;ah ) 217mm/ )deﬁlb&dvebﬁﬂlﬁ@&xﬂﬁg%amfrmogcm{lﬁngg a%ilat;:a
eluting wi exane reasj 0 ; 0
give the title E‘%?Hbtﬁﬁ‘ﬁg"”é‘é‘]eg’rc@f Q%ﬁt%"sgo%ﬂpa" sf‘;ﬁ‘?‘?ng the mixh e wagestracted r 1 H
NVR ( 250MHAS CD@ithethiyl heekte (3 x T00461)(THd, comibindd Grgnittrpctions Were(washediwlith ) 8. 7,

2.4 Hz), 35 G Ol d4ibo S ard Bride (780 m3a:2dh MREB0)Thd (A Wivdni0ad sthborited

WD 97/ 49710
PCT/ GB97/ 01630 under reduced pressure. The residue was purified by column chromatograglgy on

DESCRI PTI ON 33 giljca gel, eluting with hexane/CH2Cl2 :3 :1i mcreasmg to 1:I) to glve the title

N-(3-B 4- henyl) -N (et h
B et eq Tr om ¢ FEORLBER G 00 51 0, R GPREREE BT Sh o dboor

Descri pti omgb2. Qa "d. 3, sd, J 2.5
Hz) , 7p13 ?(l)H ébfiﬂ}]d’éGNhﬁ&ZﬁQﬁ@i);%@ﬁZ@;ﬁ 6.Jé9£2€1§H & ,nd\;%ea.(( HHsz)) 4.59 (1H,
sept, J 6.1 Hz), 3.32 (3H, s), and 1.41

DESCRIPTION 52

N-(3-Bromo-4-met henyD)-N-(methyDirifluoroacetamide
Sodium hydride (60% dispersion in mineral oil, 0.48 g, 12 mmol) was added to
25 a stirred, cooled (0 °C) solution of N-(3-bromo-4-methoxyphenyl)trifluoroacetamide

(Description 43, 2.98 g, 10 mmol) in dimethylformamide (30 ml). The mixture was
stirred at 0 °C for 30 min., then methyl iodide (0.75 ml, 1.70 g, 12 mmol) was added.
The mixture was stirred at 0 °C for 30 min., then at room temperature for 3 h. Water
(50 ml) was added and the mixture was extracted with ethyl acetate (3 x 50 ml). The
30 combined organic fractions were washed with water (4 x 50 ml) and brine (50 ml),
dried (MgS0O.) and the solvent was evaporated under reduced pressure. The residue
was purified by flash column chromatography on silica eluting with hexane/CH2Cl2
(50:50 increasing to 30:70) to give the title compound as a colorless solid (2.72 g,
87%). '*H NMR (250MHz, CDCls) § 7.46 (1H, d, / 2.4 Hez), 7.18 (1H, dd. J 8.7, 2.4 Hz),
35 6.91 (1H, d, JJ 8.7 Hz), 3.94 (3H, s), and 3.32 (3H, s).



(6H, d, J 6.1 Hz). DESCRI PTI ON 54
10 N- [ 3- Brono- 4- (di fl uor onet hoxy) phenyl ] -N-(nmethyl )trifl uoroacet am de
Prepared fromthe conpound of Description 49 according to the nethod of
Descrl ptlor\zag,,ﬁ*%r] H NVR (360MHz, CDCl[err]) [err] 7.56p&pigBofiew 2- 5
7.26 ( 6. 58 (1H t, J &2.6 Hz), and 3.35 (3H, s). 15
DESCRI PTI ON 55
N-[ 3-Brono-4-(trifluoromethoxv)phenyl]-N(nethvl)trifluoroacetam de .
Prepared fromthe conpound of Description 51 according to the nethod of
Description 47. [err]H NVR (250MHz, CDCl[err]) [err] 7.59 (1H, d, . J 2.3
Hz), 7.39 (1H, br d, J 9 Hz) r d, J 9 Hz), and 3.36 (3H,
s). 20 QMM;‘%ESCRI PTI ON 56
2- Met hoxy- 5- ( 2NZ3-E )-4-§8 )

?orane fll [ret hyl fsul\lflzrgﬁagﬁ ﬁQJnQXeéc%%ﬂohﬁd&fesa@ptﬁnﬂhac&ﬁhﬂgmixewa&oﬁddedt :
0 a solution o r ono- 4- met hoxy o cription
52, 2.0 259 Besceptrowﬁ?oﬂ)“‘ll\ﬁ“f?éﬂ’%hyﬁﬁggﬁi# @]eklnf 30 g&ﬁ f{hgﬁhﬂﬁe re was
heat ed under f@ﬁ'%n&f)é 90 (1H, 4, J 88H3); 4. 59\ @HMept, UTecl Ha)S3.8D@HRS), ali.ahe :
sol vent was evaporat ed_under reduced pressure to give the title

conpound as a @8 AchfdHD-(2.1 g). [err]H NVR (360MHz, CDC[err])
[err] 6.93 (1H, d, J 2.9 Hz), 6.80 (1H, d, J 8.8 Hz), 6.62 (1H dd, J 8.8,

2.9 Hz), 3.82 (3H, s), and Frd3 mz (ES+) 284, 286 (M#l).
30 ————%%éR

.I PTI O\I 57
Acetic anhydride (11,,?,, m{,ﬁm;ﬁ}ﬁc ‘ gﬁ%ﬁglmc&r&;{;@io%ﬂefn&&w]C)

sol ution of oet 3{ am no) br onbbenzene
(Descri pti on 5Bescgiptiom)2. éH@TMB@GOMHZr CB@#}/? &A% AEL 417 %5 Hz)"’fsézﬂ gn). 6884

| di chl WO 97/ 49710
TS oy Sy S T R Bt 3. v ;

heat ed under reflux for 18 h. The m xture was cool ed and the sol vent was

evapor at egg under reduced prepRECRIPTIONGschl oroethane (20 m ) was
added and the ni xture was . .
‘N-[3-Bromo-4-(trifluorometho henyl]l-N-(methyDtrifluoroacetamide

Prepared from the compound of Description 51 according to the method of
Description 47. 'H NMR (250MHz, CDCls) 5 7.59 (1H, d, J 2.3 Hz), 7.39 (1H, br d,J9
Hz), 7.27 (1H, br d, J 9 Hz), and 3.36 (3H, s).

20
DESCRIPTION 56

2-Methoxy-5-(2.2 2-triflnoroethylamino)bromebenzene
Borane-dimethylsulfide complex (2M in THF, 6.7 ml, 13.4 mmol) was added

to a solution of N-(3-bromo-4-methoxyphenyltrifluoroacetamide (Description 52, 2.0
25 g, 6.7 mmo}) in tetréhydrofuran (20 ml) and the mixture was heated under reflux for
18 h. The mixture was cooled and the solvent was evaporated under reduced
pressure to give the title compound as a yellow oil (2.1 g). '"H NMR (360MHz, CDCl)
56.93 (1H, d, J 2.9 Hz), 6.80 (1H, d, J 8.8 Hz), 6.62 (1H, dd, J 8.8, 2.9 Hz), 3.82 (3H,
s), and 3.71 (3H, m). m/z (ES*) 284, 286 (M+1).
30
DESCRIPTION 57
N-(3-Bromo-4-methoxyphenvy!)-N-(2,2.2-trifluoroethyDacetamide
Acetic anhydride (1.26 ml, 13.4 mmol) was added to a cooled (0 °C) solution of
2-methoxy-5-(2,2,2-trifluoroethylamino)bromobenzene (Description 56, 2.1 g) and .

35 triethylamine (1.9 ml, 1.37 g, 13.4 mmol) in dichloromethane and the mixture was



heat ed under reflux for 24 h. Further acetic anhydride (0.6 m) and

triethylam ne (0.95 M) were added and the m xture was heated under
reflux for 24 h., cooled and 5 di luted with dichloronethane (100 m).
The m xture vypotiydrg €d Wi th water (3 x 50 m) and bpcferihdisisl ) .

dried (MgSO err]) and the sol vent was evapggat ed under reduced

pressure. The residue was triturated with ethyl acetate and the solid was
col | ected and dried in vacuo to gi ve the title conpound as an
off-white solid(1.28% 599 .[err] 360MHz, CDCl[err]) [err]
7.44 (1H, d, J chestedunderreflux for 1 thPe !5“8"7“2“8 efliand the sglyentwas eygporated
gzg H§)28 4.29 (Zxﬂldeﬂredigad&r&%ﬁre B2-Dichiozbbthdne, (20 was 38ddd3Hd tﬁa miNthre \(aES"')

DESCRI PTI ON 58 Hetet) undepseflyg for 24 by Byrthey acetisaphydeids (3-8 mbped seiptbylpmine

2- Brono- 4-tri f | U095 wexeadteienid tb@abnunemsmaat&dundbrgéﬂnna‘&ﬂlIs,sxablvednd n NN

di met hyl f or r@mi dfm%%@%i. ?ﬁcgmgng %ggiéﬂ’ E%EM% vMs(Hlthe%)WI &eﬁso

| odoet hane e mxture was otirred room
t enperature. Watrab a(lisﬁne (50 ral), dripd (MgRPaendythe eleenbiwes mperatetdd@demdudeﬂe

|l ayers were sep T @f‘es LWk it EME with et Erl ag\é‘ﬁ%e Xiﬁﬁ:ﬁ@ Gonid vH} gpﬁéc%ﬁ

dried (MgSQ err] vent was evapor a under

pressure. The r es!ﬂdaedmgavpa £q giyecihe btylemmné 8% ameff- Uﬁ?“bﬁ%@dbﬁﬁp‘lﬁf’%ﬂﬁi

silica gel, el utma(mdmmbmw/s%@em(al@@s%),mmldlg.rtsoz 951&) elop (glgve
the title a col ou oi l 250M—|z

D [err]) Hr r1d 48 ApLes i g o8 o), 554 (Hs) i 198 75 . e (559 5
6.85 (1H d, J QM¥1fiz), 7.11 (1H, m, and 7.43 (1H m. 25
DESCRI PTI ON 59 2-(Trifluoronethylthio)bronobenzene A soI ution
of 2-bronot hi ophenol (2 g) and triethylamne (2.2 m) in NN\

di met hyl f or mam de was purged with ni tmgng_m_aﬁ n., methylviol ogen

di chl ori de o. MBS, . gﬁﬂo il Bl b il SpaVas sat urated with

trifluoromethyl n. the m xture was poured on
to ice and Bxtracted MmWOGrmyﬂamethﬁmhem@chll 1g) was disgolved indNdr i ed

(MgS err]) and &B@th?ﬁ&r\&?a%dé"?ﬁ nﬂ)\/ﬁﬁ%%admtea%ﬂata CEOTO %R rae&eﬁuroaoethane

The resi due was puri cqQllum chr omat ogr aphy on si |

eluting with (.78 "ﬂ)e‘X‘h“rPél%?‘baﬁi the mixfure was|stirgeg ﬁbf?&ﬁ’cfe‘ggerét“d'ﬁl ‘EFF’I' 8§% oi |
(0.8 g). [err]HhiVind shPiMdstate were addedlant ke layers wetelsbpafatdd- Thedbdgdnidiays¥) and
IZ‘C'T'? -Gégg} 0 g_é g 0 r&aﬁs v§a55hed with brine, dnv'\gd aZéS%z)?a]h% the solvent was evaporated und%
DESCRI PTI ON2060 reduced pressure. The residue was purified by flash column chromatography on

silica gel, eluting with hexane/EtOAc (100:0 increasing to 95:5) to give the title

compound as a colourless oif (1.02g). 'H NMR (250MHz, CDCls) § 1.47 (8H, t, J 7.0

Hz), 4.09 (2H, q, J 7.0 Hz), 6.85 (1H, d, J 9.0 Hz), 7.11 (1H, m), and 7.43 (1H, m).

25 DESCRIPTION 59
2-(Trifluoromethvlthi benzene
A solution of 2-bromothiophenol (2 g) and triethylalhine (2.2 ml) in N,N-
dimethylformamide was purged with nitrogen for 5 min., methylviologen dichloride
was added and the mixture was saturated with trifluoromethyl iodide gas. After 40

30 min. the mixture was poured on to ice and extracted with diethyl ether. The organic
layer was dried (MgSQ4) and the solvent was evaporated under reduced pressure.
The residue was purified by flash column chromatography on silica gel, eluting with

. hexane to give the title compound as a colourless oil (0.8 g). *H NMR (360MHz,

CDCls) § 7.30-7.42 (2H, m) and 7.70-7.81 (2H, m).

35



2-Bromp- 1-(2.2.2-trifluoroethoxy)-4-(trifluoromethyl)benzene
Prepared fromthe conpound of Description 35 according to the nethod of
Description 22. [err]H NVR (250MHz, CDCl[err]) [err] 4.45 (2H, q, J 7.9

Hz 6. 97 8.6 5 Hz 7.58 (1H, dd, J 10.7, 1. 7.85
(1K a5 prhym S R o 61

1- | sopropoxy-2-brono-4-(trifl uoronethyl )beﬂzene Prepared from
t he conpound of Description 35 according to the nethod of 10 Description

41. [err]H NWMR (360MHz, CDCl[err]) [err] 1.40 (6H, d, J 6.1 Hz), 4.64 (1H,
septet, J 6.1 Hz), 6 94 (1H, MR 9 7.49 (1H, dd, J8.9, 2.1
Hz), and 7.78 (2 mi-1- 212- i enzene

DESCRI PTI ON 62 enzy oxy rOND enzene enzyl brom de (27.5

m) was added to a Fropegadfron t -‘BF‘B?FHHW@PS‘F“PE@P?“WW the method ofy g
pot assi um Car b%@érﬁ:tfoﬁ‘kzglh NMRWEOMED onola)aadst(m QUXIOHA, ¢@ss ifFed at

room r{& ature was poured into water and
extracted W t h Ha).(y28 AH. dd J’Q@efég’@ (“2d>?)85 aﬂ\él £3MiMed organic fractions
were washed with water, dried (Na[err]Sderr]) and the sol vent was
evapor at ed under reduced pressure. Tﬁ?{ﬁ‘ﬁ;{i s 20 purified by flash
col um chromat ogr aphy on silica gel ey wi-th hexane/ Et OAc

(98:2) to give lilhspronoxy-2-brompddrifiucondthyhbenzewe | H NVR ( 250MHz, CDCl[err])
|[_§; r] az d5§ ]7_ 62?2|(-|7 HP)'epared fromnl}ie comgoun(d of mscgptw]n 3§acc|_clazt&fng§o &4 n(lejtt'dd of’ J7.
DESCRI PTI GQ 63 D;Scnptloﬁm‘&mml\hﬂ%médé@ﬁr}bdxdmld&). 4.64 (1H, septet, J

Oxal yl chlorideg o ] I tinred,

cooled (0 [er r]%(})&zgl‘fsg{rbli 50,$§§9% d)d 1\2% %gg@gf’é& 224?5“%@"3,‘%1’%{’mm| )

and DWVF (1 drop) in dichl ororret hane (50 nL)and the m xture was

stirred at O [err]C for 10 mn. DES thqo@tsgoomterrperaturefor 2 h.
for 10 30

Ammoni.a was bubhl ed through the nixture m n., dichl oronet hane
was added and grRenzylexvbromobenzeneshed with water, dried (MyS[err]) -

and the SCﬂS\/enBeH@EIbﬁiﬂ’n‘ﬂ@(ﬂﬂi&dl)W@ﬁ@ddeﬂ@dﬂﬁﬁduﬁroe%ﬂfnﬁ)ph&mﬂ(m. sdhantol) | €

ENBO. L er 11) [ B PoaS3imagiioRatt fo4 ) siDM R 0/afh e mihe ras dita st rogmy
(1H, dd, J 8. 6 terfpe3atury for 72 1 /TlHelpixtiye we§ poufed3iptq widter ahd extracted with@tiylHz )
and 4.03 (3H, %letaé% x). The combmé%r@a“«%&gns were washed with water, dmed7 1

I

PCT/ GB97/ 01630
(NazS04) and the solvent was evaporated under reduced pressure. The residue was

20 - purified by flash column chromatography on silica gel, eluting with hexane/EtOAc
(98:2) to give the title compound (2.9 g). "H NMR (250MHz, CDCls) 5 7.58-7.20 (7H,
m), 6.94 (1H, d, J 7.9 Hz), 6.84 (1H, t, J 7.9 Hz), and 5.16 (2H, s).

DESCRIPTION 63
25 3-Bromo-4-methoxybenzenecarboxamide
Oxalyl chloride (1.13 mL, 1.65 g, 13 mmol) was added slowly to a stirred,

cooled (0 °C) solution of 3-bromo-4-methoxybenzoic acid (3 g, 13 mmol) and DMF (1
drop) in dichloromethane (50 mL)and the mixture was stirred at 0 °C for 10 min.,
then at room temperature for 2 h. Ammonia was bubbled through the mixture for 10

30 min., dichloromethane was added and the mixture was washed with water, dried
(MgS0s4) and the solvent was evaporated under reduced pressure to give the title
compound as a colorless solid (2.80 g, 86%). 'H NMR (2560MHz, DMSO-dg) 5 8.23 (1H,
d, J 2.2 Hz), 8.08 (1H, br s), 8.03 (1H, dd, J 8.6, 2.3 Hz), 7.47 (1H, br s), 7.30 (1H, d, J
8.6 Hz), and 4.03 (3H, s).

35



DESCRI PTI ON 64 Met hyl 3- Br ono- 4- hydr oxybenzoat e

Sul furic acid (conc., 10 mM) was added to a solution of 3-brono-4-

hydr oxybenzoic acid (10.0 g, 46 mol) in methanol (100 ml) and the m xture
was 5 st i woadisgvio r oom t enperature for 72 h. The sol vent roagBevEsHr at ed
under reduced pressure and the residee was dissolved in ethyl
acetate (250 m). The m xture was washed with saturated agueous
sodi um bi carbonate (2 x 250 ml), dried (MySO4)and t he sol vent was
evapor at ed under reduced pressure to [ A4e conpound as a
colorless solid (8.83 g, 83%. [err] .- CDCl[err]) [err] 8.19

(1H, d, J2.0 Hz)Methvb@Bidmo-4-hidioxybenzodte3 5, 2.0 Hz), 7.05 (1H, d, J8.5 Hz),
5.91 (1H, s), and 3. , ]
DESCRI PTI ON' 65 %r\fé‘gﬁaf‘ﬁé“? 10 i) "Ps a9qed So 8 solnion of bromord:

Et hyl -chl or odi f| WWEMF@C'GIIQLQS»#IG mrgolyinmgthgno) Q90 mitrnd the mixtuiewasr e of
15 nethyl 53- bggper4 M%ﬁﬁéﬂﬁ%@@é’& 1{ Em SM& wge@@omeea%nqer .%gzcemm' )

and pota55|un1 carbonate (1.2 1) di net h or mam de
(20 m.) and the PEesuEs apdthe residue WaSHéaa?l@ﬂi 'ateﬂé'sa*etﬂft%ﬁz5ﬁeﬂhThwtmem§r e was

cool ed, water (|®&ked wvm&aﬁdd@d aé\ﬂ!duﬁ §fdinm blcarboﬂﬂtéﬂ(mf%o\fﬂﬁ dfi¥d (MgBGshntdi t h

ethyl acetate (2 X Eftlons wer e

e
CHo CNaoa0n | ke Fsb uamb Ay S RIS HER P 78 el compmindAsdc s Uy o.
The resi due was qolurleﬁa selid 8/83¢ I80%N 'H INMRQ50MipODCBS &19 (18ad ge?. 0 Hej, atozng

(120, oty it ax i o AEos Of S8 8 &@P@?ﬂ?%@??@ S AR
2.0 Hz), 8.22 (1H, dd, J85 2.0 Hz), 7.05 (1H m, 6.61 (1H t, J

73 Hz), and 3.93 (3H, s,). 25
DESCRI PTI ON 66

| uor oet hoxy) benzoat e
520 ng, 13.0 mmol) was

added to a stirred, mﬂh%moé&xﬁmdo@nesalmmm &inomhxhded to g mixture of
3-brono-4-h roxybenzoate cri

Des 1)
N, N - di met hi f orfrethyifbromed- *mdf°xa'§rdlz At Brgeripbion 53, 50 & raimah apd Befadsiorp
[err] C for 15 mdarbodatd (2.2 &l 8.7 inmxjﬁmhuldi:ﬁammrma(:ﬁdeﬁ(ﬁo i) aB® tkk mixture wagnol )

in NN - dlnethylfo e Las added a the stiryed at
100 [err]C for %ﬁgghg %ﬁ%gﬁ ol R TIRES ¥R £ éﬁa ﬁgg¢“y§3u§€ dandths e to
hal f vol uﬂhtx&a trap extrated mtloeﬂtqmeuaee @ cdou mh ¥he @xibited eedanici on (| M
300 m). The *@? 1N te 350 m)
and the conbi nedfr &lﬁégn%rgggl az§64{)a§§§l?e3\:£lrﬁ‘ﬁgﬁt§va% 2&’;10 ﬂ"ﬂi g&d%cé’] ) and the
sol vent was2@vapoessneed Therhsidue @ae putified by column chmmyr a1y po silica gel, eluting
PCT/ GB97/ 01630  with hexane/EtOAc (95:5) to give the title compound as a colorless solid (1.20%, 49%).

'H NMR (250MHz, CDCls) 5 8.31 (1H, d, J 2.0 Hz), 8.22 (1H, dd, J 8.5, 2.0 Hz), 7.05

(1H, m), 6.61 (1H, t, J 73 Hz), and 3.93 (3H, s,).

25 DESCRIPTION 66
Methyl 3-Bromo-4-(2.2,2-trifluoroeth ben:

Sodium hydride (60% dispersion in mineral oil, 520 mg, 13.0 mmol) was
added to a stirred, cooled {0 °C) solution of methyl 3-bromo-4-hydroxybenzoate
{Description 64, 3.0 g, 13.0 mmol) in N,N’-dimethylformamide (100 m]) and the
30 mixture was stirred at 0 °C for 15 min. 2,2,2-Trifluoroethyltosylate (6.61 g, 26.0
. mmol) in N,N'-dimethylformamide (50 mi) was added and the mixture was stirred at
100 °C for 16 h. The mixture was concentrated under reduced pressure to half
volume and pourcd intc aqueous sodium hydroxide solution (1M, 300 ml). The
mixture was extracted with ethyl acetate (2 x 350 ml) and the combined organic

35 fractions were dried (Na280,) and the solvent was evaporated under reduced



pressure. The residue was purified by col um chromat ography on silica gel,
el uting w th hexane/ Et QActo give the title conpound as a col orl ess
oil (1.37 g, 349 . [err]H NWR (250MHz, CDCi[err]) [err] 8.27 (1H, d,

J 2.1 Hz), w@%mdefd dd, J 2.1, 8.6 Hz), 6.92 (1H d, J pcrcesAnfsbiz) .
4.42-4.52 (2H, quartet, J 7.9 Hz), and 3.9%% (3H, s). 5

DESCRI PTI ON 67 Met hyl 3- Bronp- 4- (cycl obut yl oxy) benzoat e
A m xture of methyl 3-brono-4-hydroxybenzoate (Description 64, 2.3 g, 10
mrol ), bronocycl obutane (2.0 g, 15 mmol) and potassi um carbonate (2

17.5 10  nmoIPFessyrephee {ez-s}ums prifi e&th?ﬁ?‘éal TmErIRhY98 etlicy g, Grlwﬁ% days
then at 70 [ er rjith KexandEtOActo givdithe HIR cbpsund s Waslofére bﬂ(ﬂ. 370, Bigsr o MR

\(/:vg';rte)ir n(eéSgr (Ta)nl %}gﬁﬁ)ﬁé gwéhavé’gf{%l B %ﬂ%ﬂlﬁg‘ﬁﬁ f 8(6%{2)'3%% dﬂ# Wg?gm de |

(1M 25 nl), dieHz)( 552 (28, quatteyls 7lsaisoinded] (BHSs).evapor at ed under
reduced pressure to give the title conpound as a gum (1.15 g). [err]H NWR
(CDC[err]) [err] 15 1.66-1.77 (1H, m, 1.88-1.93 (1H, m, 2.22-2.31
(2H, m, 2.46-2.60 (2H, m, 3.89 (BMMMA?S, (1H, app. pent, J
7.0 Hz), 6.74 : dd, J 8.6, 2.1 Hz), and
8.23 (1H, d, J i hrbihe

DESCRI PTI ON 68 20 A@memwwbmwwwymmmquammg 10

Aqueous sodi umnhmsifm détMeartt @Dk, Wﬁnﬁﬁdﬁ&ig&essamwérv&damquIgrrp;tehyl 3-
br ono- 4- (cchI O%Jéol)mﬂ&%enzoate (Deéscri ption

met hanol Aoy pyeas gisee P'emﬂﬂs‘e‘glﬁr??‘?dﬁ’é? g?%ﬁ(ﬂ’ﬁ"cﬁ etdenfre for
20 h. The sol venu*ha\ﬁ.:axture was coﬁh’tﬁﬂﬂﬁt’éﬂ 4th wié 150 3D afdl pxtyRtedadeednand t he

m xture was washed te 25. aqueous | ayer
s acidi 1 ed BRI A §be RPe ortaige Sariopgiuere wasted wiliaqiEhiEy
suspensi on was sedthmaxytlanhdm(lM 20 b)) dried(MgBQs)andZhesopeniivys einmratedmhdned

organic fracti ‘%E'd%cXﬂx%s&% E:dgxéé\ﬁggu%&lx%runﬂg&'a R (?%%egi NMECBCRD 8 at ed

under reduced was “suspen r onet hane
(15 nl) cddt ai rli6eel. 'DMIH( @), 1.88-1.93 @Homs, )2, 2231 (SHaﬂnyIZ 4619691(21d.em) 8.82BH ) was

added. The m XtfluGsnag §;§ﬂ 55@9.1% mgqmﬁ% 4 VEPREAEIT mi @4, A8.8 20 Hol hen

the sol vent was evaporated under duced pressure. resi due was
- di ssol ved in Tiapd 823/3H, dy - laléé?ed W|th stirring to concentrat ed aqueous
amonia (50 m). The precipitate was coll ected, washed with water and dried

to give the title conpound(Ogﬁé_MH NVR (DVSO- d[err]) [err]

1.60-1.88 (2H, m). 201212 (2H 2.51 (1H, m, 3.34 (3H,

S), 4.83 (AH, Sromy nbuldlx bxdrfiide d, J 8.6 WO

97/ 49710 . ; .

PCT/ GB97/ 01630 Aqueous sodium hydroxlde (4M. 4 ml) was added to a solution of meth)ré3
bromo-4-(cyclobutyloxy)benzoate (Description 67, 1.15 g; 4 mmol) in methanol (15 ml)

and the mixture was stirred at room temperature for 20 h. The solvent was
evaporated, water (25 ml) was added and the mixture was washed with ethyl acetate

25 (2 x 10 mi). The aqueous layer was acidified with hydrochloric acid (6M) and the
resulting suspension was extracted with dichloromethane (2 x 25 ml). The combined

_organic fractions were dried (MgS0O,), and the solvent was evaporated under reduced

pressure. The residue was suspended in dichloromethane (15 ml) containing DMF (3
drops), and oxalyl chloride (0.44 ml) was added. The mixture was stirred at room

30 temperature for 1.5 h., then the solvent was evaporated under reduced pressure. The
residue was dissolved in THF (5 ml) and added with stirring to concentrated aqueous
ammonia (50 ml). The precipitate was collected, washed with water and dried to give
the title compound (0.91 g). 'H NMR (DMSO- ds) & 1.60-1.88 (2H, m). 2.01-2.12 (2H,
m), 2.43-2.51 (1H, m), 3.34 (8H, s), 4.83 (1H, app. pent, J 7.1 H2). 7.00 (1H, d, 7 8.6



Hz), 7.33 (1H, br s), 7.84 ( 1H dd, J8.6, 2.1 Hz), 8.09 (1 H br s), and
8.10 (1H, d, J 2.1 Hz).

DESCRI PTION 69 5 2- Brono-4-(trifluoronethoxy)benzonitrile

A sol ution ofwoegiesip nitrite (2.76 g, 40 mmol) in water (1l5pdycEmeadded
dropwi se to a suspension of 2-brono-4-(trifqguoronethoxy)aniline (10.2 g, 40
nmmol ) in a mxture of concentrated hydrochloric acid (20 m) and
water (50 m) at O [err]C. The m xture was stirred at 0 [err]C for
45 mn., then added dropw se to f tassiumcyanide (11.4
g, 176 nmol) andiBoppefH pr 9. Zﬁf?la]i]éﬁ(‘g %%”ébsﬁ%fﬁ br$). and 8.10 (liday/” (80
m) at 65 [err] @.1HBe m xture was stirred at 65 [err]C for 30 min., cooled
to room tenperature and filtered through a pad of Hyflo[err] washi ng
wi t h di chl oronet hane (2 x 200 m). The phases were separated and the
aqueous phase was extracted with DESERIRTION 88t hane (100 ml). The

conbi ned organi ¢y 4. uVohE Edh he sol vent 15 was evapor at ed
under reduced pressure. e resldue was purlfled by flash col um

chromat ogr aphy on si |4 edution of spdigm witrite (ﬂéﬁ&n@/@@@‘(’%’ggfﬁ) wag addade t he
title coraaepmde aision oi‘ﬁ-i:f&zld m&&&@&::?mﬁe[(m )40[.&551} in

7.12-7.15 (1H m, 56(1 S le c)

DESCRI PTI ON 70 ZDmm“Rez’f B}"ﬁ?ﬁfﬁ#%r}‘f??émy peid (3033Y gpd water (50 mi) at 0 °C. The

(Ogone(9 79) in g?ixmrrwesﬁ}&?ng%mﬁﬁwﬁm %&Uatfd@d&roﬁﬁvisb&&ﬁgmx:ﬂ:ﬁ&:o;?d cgol ed
err solution o r onot oanl so mo an

sodi um bi ca%‘bona‘t%“?‘l‘ﬁ‘ Gpnidg (114 e, lgsﬁ'GQkﬁ ‘?@W@f“l%ﬁ]é"rﬁ%?wmﬁs

stirred for at rwdes (sem)aﬁeaasuCeTﬂe&ni&turehhemmmarss °C for 30 nfifi(lcooled to room

di chl or onet hane vver effludrg%%ﬁ dt%xs,\% s O ‘?}%mrvgtsﬁgfgg}é%ggctﬂ?égm&gg&c%phase

25 was dried © err evapo
pressure. The x 200 mb. é@hedihesemrmpnﬂateddmbyhecﬂwmmmbgqeawfryxnmtsi witka gel ,

| uti ith h
te| ;Jl 'engo"n‘r"pou . de?%&%{rggn%%?e (100 gtl) ﬁ‘ﬁj’g&%@é&%ﬁﬁaﬂ% Rl vt 83da 44 18 Ydivdn®
DESCRI PTI ONLE71  3¥ps evagoratgd wgw@m presswye- Jip Fesidae was purified by flash ctympe
Egrr](9 7g%elrp] vuﬁhg%altstlglra?anma ﬁﬁﬁ&ﬂaﬁelEﬂ)&(%M)[?l%aveQH@hﬁﬁ coo: gﬁ
70; 24.nmmol) an °mp°““% %&%#H@&Wﬂf%@é% &a{ggt'&)n %?ﬁﬁ#) The
m xture was heatem @H, §V $.6Hz).C f or . then water and

di chl or onet hane were added. The Iayer PR ted and the 35 organi c
phase was dried (MgSO err]) and the sggsg%mwas—é@aporat ed under reduced
20 2-BromophenyDmethylsulfoxide

Oxone(9.7g) in water (40 ml) was added slowly to a stirred, cooled cooled (0

°C) solution of 2-bromothioanisole (5 g, 24.6 mmol) and sodium bicarbonate (16 g) in
acetone (20 ml). The mixture was stirred for at room temperature 16 h., then water
and dichloromethane were added. The layers were separated and the organic phase
25 was dried (MgS0.) and the solvent was evaporated under reduced pressure. The
residue was purified by chromatography on silica gel, eluting with hexane/EtOAc
(80:20 increasing to 40:60) to give the title compound (6.1 g). m/z (ES*) 219 (M+1).

DESCRIPTION 71
30 (2-Bromophenyl)methylsulfone
Oxone ™ (9.7g) in water (40 ml) was added slowly to a stirred, cooled cooled (0
°C) solution of 2-(bromophenyl)methylsulfoxide (Description 70; 24.mmol) and
sodium bicarbonate (16 g) in acetone (20 m}). The mixture was heated at 60 °C for 2
h. then water and dichloromethane were added. The layers were separated and the

35 organic phase was dried (MgS04) and the solvent was evaporated under reduced
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pressure. The residue was purified by chromatography on silica gel, eluting
W th t OAc (100:0 increasing to 70:30) to i%ﬁd&]ﬂbi‘gd
conmpound (4%(%%8#& 106- 107 [errqf. m z (ES[err]) 235,237 (M) .

5

DESCRI PTI ON 72

(3S, 5R, 6S) - 3- (5- Cyano- 2- met hoxyphenyl ) - 6- phenyl - 1-oxa-7-(tri fl uoroacetvl)az
a- spi ro[ 4. 5] decane Pr epar ed fromthe conmpound of
Exanpl e 139 acpmeestireiJhe gesidve waspheifiedpy chromatographygn silicagel, ehusing Pith\\R

(250Whz,  COCLI grluiplehd Godo ikrhalit (A0 W giveu 5 it s m 098 10

2.28 (3H m, 4- 3. 55 (1H, s), 6.79-6.83 (1H, d, J 12.3
Hz), 7.19-7. 32107°C m’ﬂFﬁ 235,???%;,&)7 42-7.49 (3H, n). mz (ES+) 445 (M),
DESCRI PTI ON 73 Met hyl 3- Brono- 4- hvdr oxyphenyl et hanoate 15

Brom ne (16.59 g, 104 mmol) in chl OMM was added dropwi se to a
stirred, c ol ed (0 [err]C) mxture droxyphenyl et hanoat e
(17.25 g, BA61Q0ys iy iyl

The m xture was .S

deed at 0 T [err]Cfor 1 h., dlluted W|th
di chl or onmet han > > washed with water (2 x 200 L) and bri ne

(200 L), dried (MyB@pared fpmihe carpongd pfiam %39@9@5@pawaemfakqdqfeduced 20

pressure to gi ¥,k @1&1 tHNMR M}t& @BC&)&Q'?Q&'BQ%:&I mlzdsé%@&@ %), 2.8660%) .
[err]H NMR l‘Eerr% & & 1?#23 7.12
(1H, dd, J08.322Q(31{I@)32‘B3-§B(7( 5 Hs)67968§ %‘Hz)“zﬁ%%"( br s),

3.70 (3H, s), aﬁgm?) énﬂda(é’ﬁw H, m). miz (B8 445 (M41).

DESCRI PTI ON 74 Met hyl Br ono- 4- Met hoxvhenyl et hanoat e
Met hyl iodide (2.05 nL, 4.68 g, 33 nmmmol) was added to a m xture of nethyl
3- br onp- 4- hydr oxyphenyl et halDESGRIPION 3ot i on 73, 7.35 g, 30 nmml)

and potassium 13 éar b(m‘a&e g% 2% gi 60, nmol ) in di nethyl formam de (30
m.) and the m oomtenperature for 16 h. Water
(100 L) Whs added BrwhindE6mdet Men®ol) in dypsoform (28 miadvagiadteddmpwisaton at e (3
x 100 nl). The_gql %qi) ﬁqu%i @R@g&b&uxfc%ﬁﬁuwﬂéhy&s@fhenylethanomwdswmh aqueous

sodi um hydr oxi e wat er

(100 nl), dri eshniolpd asetiqacid(ig mclhyt @Jﬂrefeﬁ? énlév'%kﬁdf'%‘f‘ga wan gidrred %'tftced
pressure to gi vg ghhah, ldikitdd wiONWieho@nathade CIODGI) peeshed Wit waler@2x 200 DY) .

[err]H NMR (3 e rr], 7.47 (1 7.18
(1H, dd, J 8.43n9 b&n%@?%?@ew? %Fé{}},’ 2‘!3& Ge 51’“’3’%? szslga‘%i”l,"”g’?%é“% %F‘M%%d 3.70
(3H, s), @0d 3phl=fraith gisy the title compound as a colorless solid (25.43 g, 100%). 'H NMR

(360MHz, CDCls) 5 7.39 (1H, d, J 2.0 Hz), 7.12 (1H, dd, J 8.3, 2.0 Hz), 6.96 (1H,d, J

8.3 Hz), 5.54 (1H, br s), 3.70 (3H, s), and 3.54 (2H, s).

DESCRIPTION 74
25 Methyl 3-Bromo-4-Methoxyphenylethanoate
Methyl iodide (2.05 mL, 4.68.g. 33 mmol) was added to a mixture of methyl 3-
bromo-4-hydroxyphenylethanoate (Description 73, 7.35 g, 30 mmol) and potassium

carbonate (8.29 g, 60 mmol) in dimethylformamide (30 mL) and the mixture was

stirred at room temperature for 16 h. Water (100 mL) was added and the mixture
30 was extracted with ethyl acetate (3 x 100 mL). The combined organic fractions were

washed with aqueous sodium hydroxide (1M, 2 x 100 mL), water (2 x 100 mL) and

brine (100 mL), dried (MgSO4) and the solvent was evaporated under reduced

pressure to give the title compound as a colorless solid (7.65 g, 100%). IH NMR

(360MHz, CDCls) 3 7.47 (1H, d, J 2.1 Hz), 7.18 (1H, dd, / 8.4, 2.1 H2), 6.85 (1H, d, J
35 8.4 Hz), 3.88 (3H, s), 3.70 (3H, s), and 3.49 (2H, s).



WD 97/ 49710

PCT/ GB97/ 01630 75

DESCRI PTI ON 75

(3S, 5R, 69) - 7Twiclerdetgr obut - 2-yn-1-yl ) - 3-[ 2-i sopr opoxy- 5- (trlﬁdﬂmﬁmmvl)phe
nyl ] - 6- phenyl - | - oxa- 7- aza-spiro[ 4.45] decano 5

1, 4-Di chl orobutyne (0.2m) was added to a m xture of

(3S,5R 69)-3-(2-(2, 2, 2-
trifluoroethoxy)-5-fluorophenyl)-6-phenyl-1-oxa-7-aza-spiro[4. 5] decane

(Exampl e 19, 100 ng), and potassium carbonate (140 ng) -
di met hyl f or mami de (1 ni) andthe mmm.ﬂlas stirred at room

tenperature ov
and extracted

413 i fepem r]) and the sol vent was evaporat ed
under reduce b 9 g,lag Was thid PRI BR rao(gaé raphy
on silica gsel el uth‘pbﬁﬁﬁw ﬁtynp&ﬁ rhleane et OA?:%S 5 ?hncreggl ng tgg80 20)
to give the ti ttrifuers @-flpgrophenyl)-6-phengl- bpxackazagpiroldHidsaane. (Emnzple B5+) iz

506 (M+1). 1500 mg), and potassium carbonate (140 mg) in dlmethylfom Tﬂx
(3S,5R, 6S)-7-(4-Azi dobut - 2- ‘¥ - - 3- |smo§x itrl romet hyI )phen
yl]-6- pRSHyP Mas stizre a%f?%‘“é'ﬂ’i‘?‘%‘[%‘%ﬂ" o mixture was difuted R,

azide (15 np) w&&exa(ddmi) éxﬂ e&hﬁ&hdmitﬁlatlﬁf (dﬁ&nﬁﬂ‘l&%mﬁn/g&oféﬂhﬁmblﬁnsz

1-vyl 2- h h -7- -
50 1Y sbi 1t o, oAb e AR e e MEBY R M SR vk PR PR ae (1n )
The m xture reducedvaeesstrp rPhedesiduervorspuriGedbs diremﬁomahmnghhqa gell, blutiegl Wit h
water (20 m) %91 ﬂé&&@/ﬁi@% (95:5 mcﬁeagfnk Qo Qf‘%ﬁ'f:o %3(% the %t@c%%ogw a§® mbi ned

organic fractions were was rr]) and the
sol vent was ev&porlatscil (190mg- ’P’é@ﬁ?‘c"bﬂ’&ﬁoé%mpe to give the title

conpound as a colorless oil (98 ng). mz (ES[err]) mz 513 (M+l). 25

DESCRI PTI 77 1 -Di et hyl amwr onet hoxy) benzene

A m xture 1brorm4(tr|fluororret (2 41 g),

tris(dimethyl aggs S PALidobhB-2er) (24 Dol -8 B ]

tris(dibenzyli %%w cjetor;l,ea} di aI L, aghi um (18 rrg) and o- toI yl phosphl ne (12 ny)
in toluene (30 flux for 4 h. The m xture was cool ed,
diluted wt h wat er ©S8dium azider {35 mg) wasgiddes taiatsalution of (35,6B168)-&(4-chlorolng-211 ) .
The comter-5) r[ﬂea,s,fap&?eqmmam,@)pn@,dwépwn i -BYalA)fna. dr'i €d

(MgSd err] was evaporated under reduced pressure.
The resid m§pﬁdﬁ15ideeeted?e%pmn ’ew%as)dg RipsthylgHioxide (kml). Jbp miguyg | ng
Wi th hexane/ Et QA sti8@d At +dafl t8Apérahrt Bvernight, diluted with water (20 ml) and extracted

with ether (3 x 5 ml). The combined organic fractions were washed with brine, dried

(MgSO04) and the solvent was evaporated under reduced pressure to give the title
compound as a colorless oil (98 mg). m/z (ES*) m/z 513 (M+1).
25
DESCRIPTION 77
1-Dimethylamino-4-(trifluoromethoxy)benzene

A mixture of 1-bromo-4-(trifluoromethoxy)benzene (2.41 g),
tris{dimethylamino)borane (1.43 g}, sodium t-butoxide (1.34 g),

30 tris(dibenzylideneacetone)dipalladium (18 mg), and o-tolylphosphine (12 mg)
in toluene (30 ml) was heated under reflux for 4 h. The mixture was cooled,
diluted with water (30 mL) and extracted with ethyl acetate (3 x 10 mL). The
combined organic fractions were washed with brine, dried (MgSQO4) and the
solvent was evaporated under reduced pressure. The residue was purified by

35 chromatography on silica gel, eluting with hexane/EtQAc (99:1 increasing to
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95:5) to give the title compound as an oil (600 ng). [err]H NVMR (360MHz,

CDCl [err]) 09.,,9.,1‘,[err] 2.95 (6H, s), 6.66 (2H, d, J 9 Hzpcrasshoieidd (2H,

d, J 8.5 H z (ESt+) mz 206 (Mgl). 5

DESCRI PTI ON 78 2- Di met hyl am no-5-(trifl uoronet hoxy) br onobenzene
Brom ne (0.15 m) was added dropwise to a stirred, cooled (0 [err]C)

m xture of 1- di met hyl am no-4- (trifl uoronmet hoxy)benzene (Description

77, 600 ng) ardd:5) to give the didllesompamnan ar eil (09onaidH NMR(BEWII: GDEY 15 nl ). The
m xture was St'dése@HfQ 6.66H, dJJQHz)’iHQd ¢hb}c§}?d . B HYGhB(E sim or gani ¢
W

| ayer was wash th brine, dried Jerr]) and the sol vent was
evapor at ed und@f M&tuced pressure. The residue was purified by
chromat ography on silica gel, eluting wth hexane/ Et OAc (99:1

I ncreasing to 95:5) to give the titd 88. s an oil (300 ng). [err]H

NVR (SGON%& cDd's) [err] 2.79 (GHM, d, J 9 Hz),7.14 (1H, dd,

J 6, 15 1. 5. ieliné- 54(fri méthoxh)bforobdadene 1 z (ES+) niz 270, 272
M+1) . . . 7

EzR, éR) -1 - ( PhiFomins BRIy added doorpise k3 A shirred, pogie ﬁ diidie 1.

(2R, 3R) - 3- Hydrdﬁmybh?hptmﬂﬂmﬂpmmtwmém@ﬁmmm at. 600 prekpad ed by the 20

et hod Europeay gl on§ge%é6.lggﬂg,'cﬂn § ) P /é,asiéng Br 01 m0l)

a

was ure o enzyl chl orof ormat e m., 25.6
g, 0.15 rf), 1h andd:luteérwxﬁrm H‘hmrgeryelmtjwms&a@wh?n@wr@m hydrOX| de

(1M 500 ni). a?x YhéEsolvent was Mﬁorﬁieﬂruhﬂd' Péihed phisbute. o rélsuhle, t hen
further benzylchl orofo

rmate (8.
di chl or onet harfeasEygified b YM“&H’G’?Q%P%W?#%“W%‘W‘?M% “rred 25
Vi gor ousl 'y ovapsii sikeasiig@o bEEI giveEketitopapainlhsanbil (6D mguBDUS | ayer vas

extracted | [ r e T n rgani c
fractions wer W&@M%%@p?%%ﬁ s)’@%(r)féﬂ%%éms% K;lcel(r%{m\'l/\la&sadd'é\%por at ed
under rediged 15 HESuAd7.47 (M, des 2 OUE). w3 (BSY) inf2r270,2¥2 (M+1). with hexane and
the solid was collected and dried in vacuo to give the title conpound

as a colorless solid (29.53 g, 95%. [err!H NVR (250MHz, CDCl[err]) [err]

7.47-7.24 (10H, n), 30  5.44 (1H DESCRIBT L 5.14 (1R, d, J 12.4 H),
(56a7 gr)lH’ d, Jokart1Blenvfindfl oriyl):2- Ipiperidin@)(1H, m, and 1.88-1.58

(2R,3R)-3-Hydroxy-2-phenylpiperidine dibenzoyltartrate (prepared by the

20 method European Patent Specification number 0 528 495-A, 35.6 g, 0.1 mol) was
added slowly to a mixture of benzylchloroformate (21.4 mL, 25.6 g, 0.15 mol),
dichloromethane (50 mL) and aqueous sodium hydroxide (1M, 500 mL). The mixture
was stirred vigorously for 1 h., then further benzylchloroformate (8.0 mL, 9.56 g, 56
mmol) in dichloromethane (50 mL) was added slowly. The mixture was stirred

25 vigorously overnight, the layers were separated and the aqueous layer was extracted
with dichloromethane (100 mL). The combined organic fractions were dried (MgSO4)
and the solvent was evaporated under reduced pressure. The residue was triturated
with hexane and the solid was collected and dried in vacuo to give the title compound
as a colorless solid (29.53 g, 956%). "H NMR (250MHz, CDCls) 8.7.47-7 .24 (10H, m),

30 5.44 (1H, d, J 5.7 Hz), 5.14 (1H, d, J 12.4 Hz),. 5.07 (1H, d, J 12.4 Hz), 4.09 (2H, m),
3.09 (1H, m), and 1.88-1.58 (6H, m).
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DESCRI PTI ON 80

([err])-1-(Pwowhs®igoxycar bonyl ) - 2- phenyl pi peri di n-3-0one PpCT/GB7/01630

D net hyl sulfoxide (9.1 nmL, 10.0 g, 128.6 mwpol) in dichloronethane (50 m_)
was added slowy to a cool ed (-75 [err]C) solution of oxalyl chloride (6.9
m., 10.2 g, 80.4 5 mol ) in dichloromethane (500 nL). The m xture was

stirred at -75 [err]C for 15 mn. t hen
(2R 3R)-1- (phenyl met hoxycar bonyl) 2- an 3-0l (Description 79,
20.0 d). BERR Aaa6l)-8lpt lopb Ure was stirred at -75

Clor 1h . then = o ebo) SoRtbeBIEr foo?tm&*molﬁmﬁ Dieramitiasd GhEH

tenperature overw@htddedrhewlmwh woned\(ﬂs mmheﬂn\ofmalylﬁhlondea(q.emlaomlg‘, 80.¢ acid
dried

1 di br .
E Ng/’sq 2???? ZO'P’IH %%ﬂge gare@ggm‘gt eq Jﬁd“é? o %cledgf%prf’escsfﬁf 15 pyp. gi ve
the . titl e:huo(zﬁcﬂj'bd (nherulq%hdmrbmyl)(mesﬂpgen@@%ql (DescriptionNIgR20.0
250MHz, CDd w b 5 17
E 2H, br s), 4F 1" Hﬁi’ﬁ%‘{d ‘? ﬁgegﬂ&?'fHThebm‘f#“w'gk 2 ;dzaﬁl Ag-d by b h‘é‘) .94
(2H, m. 15 triethylamine (27 mL 19.5 g, 192.9 mmol) was added. l[qgg@;qrpwpmngg_d at 75

(Lg; r} ) - (gf*d3?°§ for 1 13; mﬂa%ameﬂy&?guﬂb‘)@igfhe me%ﬁ%hwéyﬁgaég?ﬂw ) - 2-

| | dli - u
Besc% Bt Ponl%o é@&?ﬂ"ﬂl"!‘iﬁ" #id (13D ?ﬂé‘Fﬂt?cfgg‘P“‘;U mgﬂb@%ﬁﬂ% water-andbging] 1 NVR
E ﬁ OM-I)Z gD%[ (el’d’rie)l M1e80J axd B spREht whs edafbritediidder Fedhied Rbsuidto give tle ),

, S), . S
108 (11 e Siaglynitaes Yo o) rofha o %, fr ke EgoheleE el b dodfho ©
2.34-1.35 (3H, n}0H, m), 5.74 (1H, br s), 65.17 (2H, br s), 4.13 (1H, br s), 3.40 (1H, br mPDEIT@ETh)ON 82

25
([err])-(5R. GSﬁ“dkgl’I’fz%tﬂ)yl st annyl - 6- phenyl - 1- oxa- 7- ( phenyl net hoxycar bonyl

)aza- 15 spi ro[ 4. 5] dec- 3- ene Prepared fromthe conpound
of Description 81 according to the melg flfTIONi;l Description 8. [err]H
NMR (250MHz, CDCl [err [err 7. 39- 5.91(1H t, J 2.4 Hz),

5.15 (1H, d, J - ~F &= s), 4.60 (1H,

dd, J 12.8, 2. 42&“12&{5_@_@&42122 (1H n’) 4. 14 (1H dd J 12.8, 2.4 Hz),
3.31 (1H m, 2.01-1 70 %li'romnlﬂe compound o?Bescnpéorp 808 accdramg to me ‘method of
20 Descnptmn 7. 'H NMR (260MHz, CDCls) 5 7.56 (2H, d, J 6.0 Hz), 7.31 (8H, m), 5.66
(1H, s), 5.15 (1H, d, J 12.5 Hz),. 5.09 (1H, 4, J 12.5 Hz), 4.12 (2H, s), 4.08 (1H, m),
3.55 (2H, br s), 3.20 (1H, m), 2.91 (1H, m), and 2.34-1.35 (3H, m).

DESCRIPTION 82

26

spirof4.51dec-3-ene
Prepared from the compound of Description 81 according to the method of

Description 8. 1TH NMR (260MHz, CDCls) 5 7.39-7.14 (10H, m), 5.91 (1H, t, J 2.4 Hz),
5.15 (1H, d, J 12.5 Hz2),. 5.01 (1H, d, J 12.6 Hz), 4.99 (1H, s), 4.60 (1H, dd, J 12.8, 2.4

30 Hz), 4.22 (1H, m), 4.14 (1H, dd, J 12.8, 2.4 Hz), 3.31 (1H, m), 2.01-1.70 (4H, m),
and1.54-0.82 (27H, m).
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DESCRI PTI ON 83

([err])- (5%’;,()@%4)7103 Iodo 6- phenvl - | - oxa- 7- (phenvl met hoxy c pepepyhoigsna- spirof
4. 5] dec- 3- A sol ygion of iodine (2.08 g, 8.2 nml)
i n dichl ororrethane (100 m) was 5 added to a stirred solution

of ([err])-(5R*, 6S*)-3-tributyl stannyl - 6- phenyl - 1- oxa- 7-

(phenyl net hoxycar bonyl ) aza- spi ro[ 4. 5] dec- 3-ene (Description 82, 6.0 g, 7.8
mol ) at -78 [err]C. The ni x{DESCRIRTION 83 ed f or 1 h. and quenched
wi th saturated,50gi . b P | Nasd.biFofd\E3aLH-819 to
roomtenperat ure ' saturated sodi um

chl ori de sol ut emn (100 rrL) drled (MgSO err]) and the 10 sol vent was

evaporated under re lésmo%ﬁsmmo %ﬁzrﬁﬁblﬂmlmﬁaﬁm @00 inl) was
acetonitrile (100 ni) and wash hexane . The hexane

washes 5  pdded tanstizred éeF“W"! #‘@dﬁ?ﬁ?ﬁ)ﬁtq‘ utylgtapnglsp- hll_e)“y “kp-Fonbi ned
acetonitrile faehi8Rhoxycarbonyl)RiaSpRéAEKed Bate (Dedaiptiof 32 F0lg,MERHIN QL O

give a yellowail,  which was tritur wi.t h hexane .to.qgive the
title conpound -4 %T%M%Yﬁscft’('fd%e@‘ apd gyenched wighy sajura ated %‘8
CDA [err]) [ er shipkitd&bl¢tidn (10 mL). Aot vimyming.ta Cooih taﬁp(ramrememmxesw@aH t, J
2. 2Hz), 4 3 2. 6Hz),
4.16 (1H, dd, 3"“2"1‘% "g#b*‘“t“)”*edsmﬁ’é‘“g%“@f’lfé" a?g% fis (Mg%(gbgﬂg‘h%s (1H,
rr) . 2.00- 2012 (sdlvkntras eta@ated 8ridef3¢ducer pressure. The residug Esf ke Yo 76 (ML) .

R
( [ err])- (5R, 6aFtontrp (100, m}) and waghed w’ghiy;dligﬂ;!t L%le"(%l%ﬁﬁ“g DTS vg‘sumr"so[ 4. 5] dec
-3-ene. were extracﬁgdwﬂm.qe@ﬂltgﬂ (g x 50'mL). The combined acetonitrile fractions
([err])-(5R", 6§Feke g\lab&@@édﬁlﬂh?&hhcekp@é‘sﬁurz-to give a yellow oil, which was triturated

Pyt oy SR gy L sl s B MR B e L1 00

tributyltiyp hyctsem!.ﬂ-h(, @Dma)m.'l 402{28,01,257 4Hz), 7mm 93 (BH mbB@él(ﬂéi (t1D2-8HY), was

under reduced et S iR B AARLE A8 (2 e B LIgtER a4 g el OO 21 S0

m.) and washed 12i6Hz), Basanid (18, m),BCDSFﬂgs (1H o), BHA2AE @Hsh)e% 70ud 84 @%tm)act ed

with ac The conbi ned acetonitrile fractions were -
t he sol vent m?’gﬁé;h.}&%%grat ed under reduced pressure to give an oil,

whi ch was chronat ographed with 30 10% et hyl acetate in hexane to give
the title ggnmpound as a col ourl ess ODEsQQ TON 84 1% [err]H NMWVR
(360MHz, CDdO [err )Q Li .31 __e, 6. 00
(1H, dt&-G 15 ' ), 5.15

(1H, d, J 12.5Hz), &&ﬁxt(ou'df(i-) (BR*GS*) Bl-;odd Sébiheﬂllﬂ)oxa-a- 61 ( 1H dt, J 13. 3,
3083 18 (1H Bjevehegs r%&nv?)r %sﬂ*f‘%!*% oDy Ly L o5
350 (M+H). o, azo-xsobutyromtnle (38 mg, 0.23 mmol) and tributyltin ydride (0.75 mL 2.
25 mmol) in toluene (10 mL) was heated at 100 °C for 5 h., cooled and the solvent was
evaporated under reduced pressure. The residue was taken up in acetonitrile (50
mL) and washed with hexane (3 x 50 mL). The hexane washes were extracted with
acetonitrile (50 mL). The combined acetonitrile fractions were the solvent was
evaporated under reduced pressure to give an oil, which was chromatographed with
30 10% ethyl acetate in hexane to give the title compound as a colourless oil (665 mg,
81%). "H NMR (360MHz, CDCls) 5 7.45 (2H, d, J 7.2Hz), 7.20-7.31 (8H, m), 6.00 (1H,
dt, J 6.2, 2.3Hz), 5.87 (1H, bd, J 6.2Hz), 5.15 (1H, s), 5.15 (1H, d, J 12.5Hz), 5.09 (1H,
d, J 12.5Hz), 4.61 (1H, dt, J 13.3, 1.9Hz), 4.32 (1H, dt, J 13.2, 2.1Hz), 4.16 (1H, dd, J
13.1, 5.7Hz), 3.08-3.18 (1H, m), 2.00-2.10 (1H, m), and 1.70-1.90 (3H, m). m/z (ES*)
36 350 (M+1).
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DESCRI PTI ON 85

Z(2S. 3R) - 1- t efioBubAgVCcar bonvl - 3- (3- hydr oxypr op- 1- en- 1- yl ) - 2cplamoybigseoer i di
n- 3- ol Pal | adi um on cal ci um ggrbonate, poisoned with | ead
(Lindlar catalyst, 2 g) 5 was added to a sol ution of

(2S,3R)-1-tert-but oxycarbonyl - 3- ( 3- hydr oxypropyn-1yl) - 2-

phenyl pi peridin-3-ol (Description 7; 32 g, 96.6 muvl) in ethyl acetate (300

m.) and the m xture was stirred under hydrogen (1 Atm) for 4 h. The
m xture was filtered and the s@peerIPEONgHPorated under reduced
pressure to give the title conpou d an ol (32 gl,‘ 10099 . [err]H
NNR (360'\/HZ f0)-1tert- £ _c oonyy / Y1~ 7 f BNe pRperiy l :.

m, 5-83 (1H, d, J12. Baktidiumn Gﬂcl(lﬁ.\l'darlﬂhate,]poie'&n&l wﬁh Gsaﬂ'lll)mdlﬁr &Gal{rs'i:Hl g)S)

T 379( $) | " 655 (Nfﬁadqﬁd]to  Sofgtigh Sz aRF1. &%%Wéo,gﬁ 8((%5%"?’%@}3?&'% FELIR

(ES+) .334 ( Mtl). phenylpiperidin-8-ol (Description 7; 82 g, 96.6 mmol) in ethyl acetddk- GORKT) lach 86

Di et hyl azod, car b Py ¥ giced Ghdsy BB ANIT e i 308 Rkt baifer™ ©n
dropwi se to a solaod thersolybnt was evaporated under reduced pressure to give the title compound as

Z-(2S,3R) - 1-tert &‘dh%@é&ib&%‘ﬂ#ﬁﬂ({%@tﬁ&%@?@r&@ﬁ dLJ'reHz) 7.35-7.25 (3H,
yl)-2-phenyl pi peridin 5 scription
tri phenyl phdphi me, 5.83 (1H, d(£18.3H3), 5.681GHndtod 112.5,6. Q'HF) ??601 42TIG¥,H mXt ur e

was _stirred at 0 4[;9fsHGn) Qrszgﬂamnalﬁﬁn s)tm@a@nmmﬁﬁmtm Wher dni.7d . S
h. The sol vent was_evaporate pressure and the residue

was purified by {Jtham. sed h%(saﬂi')o’i’i‘éf't(rg@)éﬁﬁww silica gel, el uting

w th hexane/ Et QAc (95:5 increasing to 80:20) to give the t|tIe conpound as
a colorless solid (234g, 779 (CDCl[err]) [err] 7.45
(2H, d, J 7.4 Hz), 727(2H t, @D—é&vﬁﬂ% 20(1H t, J 7.4 Hz),
6.03 (1H, dt15 J GRES)H-Pherx cyit ; bldéc-3-Sife 5.06 (1H,
s), 4.61 (1H, dt, "‘Eﬁf" n{’I,ﬁ %, ?(1H
) 5 05 (11 %;e*f%& i B 1 b Ol oy

(ES+) 316 (M+1). dropwisetoa solution of Z-(2S, 3R) l-tert-butoxycarhonyl 3 (3 -hydrppypre- e

2S)-1-tert-But L e
I(Dr e)par ed fromu()z(éﬁaéma Hﬁ#grg?éﬂuitdé%%?ﬁ: ﬁ 36 P%hdﬁéﬂ%ﬁhé@lpho@hm

f I uor ophenyl ) pi pé"’ror?cﬁ i H‘Fﬁﬁred%é‘ IF”GQGW Tl for 80 minyt et
Publ i cati on20 then\wr&ﬂﬂe%a&)zuﬁmm thels6tvéltavageidpochtaf uddes sedugidi on 1.

248 (20 (3202?'@@11%99 e ol i pugiiod py A Starmy uriiacogeapky onsiica Pt
(2H, t, J 7.4 Hzplutingeith li2kareZBIOAd (5:HinGredgingtoB0i20) to g8 the title compound as a
colorless solid (23.4 g, 77%). {H NMR (CDCls) § 7.45 (2H, d, J 7.4 Hz), 7.27 (2H, t, J
7.4 Hz), 7.20 (1H, t, J 7.4 Hz), 6.03 (1H, dt, ./ 6.1, 2.0 Hz), 5.68 (1H, dt, J 6.1, 2.0 Hz),
25 5.06 (1H, s), 4.61 (1H, dt, J 13.1, 2.0 Hz), 4.32 (1H, dt, J 13.1, 2.0 Hz), 4.08 (1H, m),
3.06 (1H, m), 2.05 (1H, m), 1.75 (3H, m), and 1.37 (9H, s). m/z (ES*) 316 (M+1).

DESCRIPTION 87

2.5)-1-tert-Butoxycarbonyl-2-(4-flu enyDpiperidin-3-one

30 Prepared from (25,35)- 1-tert-butoxycarbonyl-3-hydroxy-2-(4-
fluorophenyl)piperidine (prepared by the method described in Int. Patent Publication
WO 94/19323) according to the method of Description 1. 'TH NMR (360MHz, CDCl3) §

- 1.43 (9H, s), 1.99 (2H, m), 2.48 (2H, m) 3.31 (1H, m), 4.05 (1H, br s), 5.62 (1H, br s),

7.04 (2H, t, J 7.4 H2), and 7.21 (2H, dd, J 7.5, 8.9 Hz).

35
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DESCRI PTI ON 88 (2S. 3R) -

| -tert- Buto%écgq - 3-(3- hydroxypropyn-1-yl)-2-(4-fl uor gghRikdtasesderi di n-
Prepared fr e corrpound of Descriptiong87 according to the nethod of 5
Description 7. [err]H NWR (360MHz, CDCl[err]) [err] 1.40 (9H, s), 1.64 (1H,
m, 2.04 (2H, m, 2.1 (1H m, 2.75 ( 1H, td, J 13.4, 3.6 Hz), 3.03
(1 H br s), 3.47 (1H, br s), 396(1H dd, J 14.8, 4.7 Hz), 4.25

J8.5, 5.4 Hz).
Z-(2S,3R)-1-te i ' bony yroxyprop- y

f 1 uor ophenyl ) pidgdri di n- 3- oI Prepared fromt he conmpound of
Description 88 accopgigies B&QﬂoﬂbescnphonBMS&din@%ﬂﬁﬁhod&rr] H NVMR -

Erlia ENCiines XEN A R L
?.1#8 g)lH 5 6 (ll_}ciﬁmd 2575(31H 1,7 157) 3.6 41:5 8.08 LHHL, Bick), I7IAHDor oY, 306HTH, 5. 10 '

8 9 HZ): and dg,lqgh43@@,5%@;&5),553(@)5) 6‘1)6%51%J&7%lz%21&75398{(d%|_| ’

DESCRI PTI ON 90 J €6 5.4 Hz).
(5R, 6S) - 6- (4- Fluor ophenyl ) -1 - oxa-7- (tert-but oxycarbonyl )aza-spiro[ 4. 5] dec-3

(2H, s), 5.58 (1H, s), 6.96 (2H, Wd?SS(ZH dd
ShyNpiHbkid

-ene Prepared fromthe conpound of Description 89 according
to the net¥god of DescrlptlonBE_{&EIlpm_&\/R (360l\/Hz CDCl's) [err]

1.37 (9H, s), 1Y | h-$dd, td, J 11.7 Hz),
4.08 (1H, dd, 357 A ' 60 (1H, dt, J

13.2, 1.8 Hz),ﬂigmuggﬂpjns;i,ii&w(m d, J 6.16 Hz), 5.99 (1H d, J 8.6

Hz), 6.95 25 (2 H1Pr£p arell fond th&Zcompaiill of DébkripBbh 88ikbeording td thean&hdﬂk()f
DESCRI PTI ON 91

(3S, 5R, 6S) - 3- ( Reswintisn5sH NME GaoVHz DI §) M 8818 277 hH w0 10 = (¢ ot -
lZJUtB?)(;?/Tgazlbﬂqﬂ ]Zgla(ﬁag(;lgggt; ﬁ[ﬂ’ ()mdax;ama 59 Ha))4.06 (1H, dd, J13;17 6.04 Hz), 4.18 (1H, ) vas
- added portlonwdéie Pﬂanha%g‘*%&(@gfﬁﬂé%qq%%?;b&ﬁ ﬁr E%H?i nfl’her {I?) |

under a dt, J 12.3, 1.3 Hz), 7.00 (2H, t, J 8.9 Hz), and 7.41 (2H, dd, J 8.71, 56H7)

DESCRIPTION 90
20 = (5R.6S)-6-(4-Fluorophenyl)-1-oxa-7-(tert-butoxvearbonyl)aza-spiro[4.6ldec-3-ene
Prepared from the compound of Description 89 according to the method of
Description 86. 'H NMR (360MHz, CDCls) 8 1.87 (9H, s), 1.75 (3H, m), 1.99 (14, m),
3.04 (1H, td, J 11.7 Hz), 4.08 (1H, dd, J 13.2 Hz), 4.27 (1H, dt, J 12.9 Hz), 4.60 (1H,
dt, J 13.2, 1.8 Hz), 5.00 (1H, ), 5.87 (1H, d, J 6.16 Hz), 5.99 (1H, d, J 8.6 Hz), 6.95
25 (2H, t, J 8.7 Hz), and 7.40 (2H, dd, J 8.7, 5.8 Hz).

DESCRIPTION 91

butoxvearbonyl)aza-spirof4.5}decan-3-ol

30 2-Bromo-4-(trifluoromethoxy)anisole (Description 12, 417 mg, 1.54 mmol) was
added portionwise to magnesium (41 mg, 1.7 mmol) in diethyl ether (1 mL), under a
nitrogen atmosphere, and the mixture was heated briefly at reflux following each
addition. Once the addition was complete, the mixture was heated at reflux for 30
min., during which most of the magnesium dissolved. The solution was cooled to

35 room temperature and added dropwise to a cooled (0 °C) solution of (58,65)-3-keto-6-



nitrogen atnosphere, and the m xture was heated briefly at reflux follow ng
each addition. Once the addition was conplete, the m xture was
heated at reflux for 30 mn., during which nost of the nagnesium

di ssol ved. Thgo»9kssé¢ on was cooled to 35 room t enper at upgTRSIdsed
dropwi se to a cooled (0 [err]C) solution ofg{5R 6S)-3-keto-6-

97/ 49710
PCT/ GB97/ 01630

phenyl - 1- oxa- 7- (tert - but oxycar bonyl ) aza- spi r o[ 4. %]?decane (Descrl%agon 4,
212 ny, Oplgyhirexay T-{tertdpiorpeprbasy Prep-spire]4 Aldpeane (Resprintion 4 2488 t | rred

at 0 [err]C for @.84 finibl) id Askthyl ether (RImL)O'DHA A6 wab btirReddM °0 10 mipAhid at ed
aqueous ammoni um chl or| de

added and,the m )
extracted with e¥4FyP e&%‘é‘r‘( '2"%""\,% ﬁt‘ym%%wm%&hn@r‘gém%as
fracti-ons were \Aﬁhiaednavtliermi&turaeva(saftra&gdwﬁretbﬁ aCdtBECR £ 10 InL).AME combined| vent

tgd und fied b |
Chr oot ogr apfy offeetie FRSEE Rl AN 1 bife R SickiaBbn aha o et 10"
give t.he title wasevaperated mmddradu@dpmssxrbdﬁmre@dl@mpuMby{o@qu NI\/R
360MHz, CDO -2.22
ElH, m. 2. 42[?&{‘(1')"3;&5; ﬁ}%"gﬁ&“%ﬁ"&m ‘Wheéhyl% Aerbe %’zl})hg%" Bhe sl 2, 7
(1H m, 3. 89 ( 3eqmponnd gs ppalg fogm @1@91%32%)4*12@%%1%0@2 Qla)p 1~|2’5 (OHgsR9 (1H,

o 7217 28 1#2 %)75(37@ "(g)’ly"'%)"‘“ﬁ*%@f%ﬂdd Piboubizd e G .71315}1(21}"‘
Ir?z) m z (Eyl)(@m -26# (3, w), 3.89 (3H, 5), 3.96-4.0 (1H m) 420(1H d J95 z),429 (1H, d, J

?EgCglszgG(\lfﬁelfs Hz), 5.78 (mfsl).eso (1H, d, J 8.9 Hz), 7.13-7.16 (1H, m),7|'2117 25 (lH m), 7.30-

t hox tri o) t n y oxa- /- aza-
spi ro[ 4. 5] dec- 2- %%&éﬁﬂl and"&éﬁng jl%ﬁ;)pm?z&y) 85]"'1?

(5R. 6S) - 3(2-nmet hoxy-5-(trifluoronethoxy)phenyl)-6-phenyl- '

| - oxa- 7-aza-spiro[ 4. 5] dec- 3- ene g’ESCRIZTLJIQi!)El uoroacetic acid (1 m)

was added to a cooled (O C) sol utlon
(3S, 5R, 69) - 35 ( 2- (GRIESNB:2-Methoxiy 5} (trifl
20 but oxycar bgayl,
mmol ) in i
[err]C for 2o n@eag : terrperature for 1 h. The sol vent was
evaBor at ed unde(rjdr gdul_“j_rﬁﬂxo%aﬁftﬁdicﬁl @&ﬂ.)wasadded%@i %ﬁﬁ@’@@bﬁﬁtb‘ﬁoﬂ)m ast5| ;Jm (2
carbonate was a e mxture sexrc acetate
x 40 mL) and the® éﬁtﬁsﬂééz&‘-‘é‘é‘}’f?é W%’@EP’@‘Y&%%BY%?"H ')%'he 25 (20
m.), dried 204 SCﬁmxy}:arband)aW@xm Fldedan\8ad (Dvsaription OF,240 nE00.46 eahwl)dd
pressure. The | du 2P |ed b [ Loqr n .
silica gel, eluti ?}8" ane?lOm &g?]f o‘?%"rlr‘e gﬁu%fllip?hg%oﬁga I1I%r?lﬁ§p%{of§bi 8:1)
to gi ve (5R, 6S) @m@Qmm;p Hierdyh.Fhe solvent was evaporated under reduced pressure and

trifl th _7- i 1
g_ 6‘2/:) l[Jg; ?]rrﬁl Ox&lm@aﬁq%e&s%gﬁhmjca e%t% )waggdl:d;’é]ﬂ) Ifhg'[g%xt?}%ggs %ﬁfa&@d(‘g&, ny

2.05-2.12 (1H, mthylacetatex2 x40mi)andphe %mhmeéersame frpctiong werp vmhgi wx@l bripp) |
2.76 (1H dgs J (éndl), dricQd (MEBO+)2And the sbiVentivas edapbrated uwidef rddaged pressure. The

residue was purified by column chromatography on silica gel, eluting with
dichloromethane/methanol/ammonia (160:8:1) to give (5R,6S)-3-(2-methoxy-5-
(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-spirof4.5]dec-2-ene (29 mg, 16%), 'H
NMR (360MHz, CDCls) 3 1.56-1.65 (2H, m), 2.05-2.12 (1H, m), 2.22-2.26 (1H, m), 2.41

30 (1H, 44, J 14.0, 1.6 Hz), 2.76 (1H, d4, J 14.0, 1.9 Hz), 2.87 (1H, dt, J 12.2, 2.7 Hz),
3.23-3.28 (1H, m), 3.59 (1H, s), 3.79 (3H, s), 6.68 (1H, d, J 2.7 Hz), 6.98 (1H, d, J 8.9
Hz), 6.83-6.85 (1H, m), 7.13 (1H, s), 7.15-7.26 (3H, m), and 7.43-7.45 (2H, m), m/z

. (ES*) 506 (M+1) and (5R,6S)-3-(2-methoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-

oxo-7-aza-spirof4.5]dec-3-ene (69 mg, 37%), YH NMR (250MHz, CDCls) 5 7.45 (2H, d,

356 J 7.2 Hz), 7.30-7.2 (3H, m), 7.13-7.09 (1H, dd, 9.0 Hz), 6.89 (2H, s+d), 6.64 (1H, t.J

u




3.23-3.28 (IH, m, 3.59 (1H, s), 3.79 (3H, s), 6.58 (1H, d, J2.7 Hz), 6.98
(1H, d, J8.9 Hz), 6.83-6.85 (1H, n), 7.13 (1H, s), 7.15-7.26 (3H,
m, and 7.43-7.45 (2H, m), mz (ES4) 506 (M+l1l) and

(5R, 6S) - 3- ( 2- y-5-(trifluoronethoxy)phenyl)-6-phenyl

oxa- 7-aza-sBY¢T§{'Ji%] dec-3-ene (69 ny, 37%,., [err]H NWR (25%%”7%[err])
[err] 7.45 (2H, d, 35 J 7.2 Hz), 7.30- 782£(3H m, 7.13-7.09 (1H, dd, J
9.0 Hz), 6.89 (2H, s+d), 6.64 (1H, t, J WD 97/ 49710

PCT/ GB97/ 01630 82

(2.1%4 %z) : 35.8é6 4 34412)53.16 AHO6), 206 add 856 (ZH ABABOA12.0 adP2 Hzand1 E}Hz:)).aas?,ﬁl 0
and 1.37 (oH, <PH Q&f'@g,r,r& s?oé(lglsm()% {%7 38, i’n),(aéli'x #on, ), 3z Y 506

DESCRI PTI ON 93 (M+1). 3- Br ono- 2- phenyl pr op- 1 ene A m xture of
2- phenyl prop-1-ene (14.16 g, 0.12nol), N bronosuccini m de (13.5 g,

72 mmol ) and [err],[err]'-azoisobutyronitrile (1.5 ng) in carbon

tetrachloride (7.5 m.) was plmm&él -heated oil bath at 170
[err]C (the inteanaled. f; i@n ose to 10 110 [err]C) The slurry was -
stirred vigorousTy a 'S te ture for al | oned
to cool to anbient tomdpeeof2! ?nlﬁ‘ﬁpé \ﬁéso'i?q“?lmwmﬂﬁ’é’ﬁf‘%d%
carbon tetrachl gssger2 ﬁﬂfél)tahe amhmmmmmmmg)edcunﬁammaﬂmm 5

pressure. The reS| due was rified b rm chr mat ogr
silica gel, el unlhyasplaged H%*BFFeh oil bath 'gﬁy’ mtprna teE’Bﬁ%B‘HﬁdXSQ§° an oi
(320 o). ferr] HoNeR The sliMsavaschiciell igotqusiyat this (e?npSﬁtl?ne&ir 2015 and wakthen) |

Z)E;(SII-?F P'EIS'? O(\I3 g 4 moweg to cool(to ainbxe)nt temperat(:reHl‘h S thixt i Yrad filtreld %thshﬁ)g "with

(2S, 3R) - 1-t er t - Gaboxtpracheridel axmthedyéntswe Qvapn@mﬂ%depreﬂuqsﬂpseswrﬂﬂ‘}per i di n-

3-ol 1Ci uving wi exane
3- grom) 2- phenyTeprop %g gg)yca?Descrl ptlo 8 esﬂ E"g&l”él 5 g7 s L to
magnesi um rret aI gig@thetijle cemmd)aman o |(§20 m Nm (ﬁi()m{?ﬁé)c%lsﬂ Bk 11vas

cool ed to ?—fhd-z b @f1, 2582 A §! dnd 4.72 ©2H, s).
but oxycar bonyl h‘g ﬁ%@‘?ﬂdﬁ’] 3- o((r%e () SC(I’I ptlon 1, 161’s ng, 0.59 nmol)
in THF (1 m_) ‘was added. The m xture was stirred at anbient

tenperature for 16h., then sa Q_’m gius anmoni um chI oride (10
m.) was added. .

nL) and the conae - '
The sol vent was evapb(higaairdlmck;ntwmmeqb&esmaﬂahﬁmmEéTeéﬂe

was purlflaﬁ by 5.3l ngarﬂ;w?,ga @m 1p£h ﬁuﬂ%etaﬁmngngmmom'rmv

hexane/ et hy acet at gl ve he title corrpound as an oil
(52 nmg). [err] HAawWR. TB&&lation was cooledto-3 °C and a solution of (2S5)-1

butoxycarbonyl-2-phenylpiperidin-3-one (Description 1, 161 mg, 0.59 mmol) in THF
(1 mL) was added. The mixture was stirred at ambient temperature for 16h., then
saturated aqueous ammonium chioride (10 mL) was added. The mixture was

25 extracted with ethyl acetate (2 x 20 mL) and the combined organic fractions were
dried (NazSO4). The solvent was evaporated under reduced pressure and the residue
was purified by column chromatography on silica gel, eluting with hexane/ethyl
acetate (85:15) to give the title compound as an oil (62 mg). 'H NMR (360MHz,
CDCls) 5 7.44-7.20 (10H, m), 5.43 (1H, s), 5.25 (1H, s), 5.12 (1H, s), 4.06-4.03 (1H, m),

30 3.34-3.30 (1H, m), 3.08-2.94 (3H, m), 2.47-2.43 (1H, m), 1.93-1.86 (2H, m), 1.70-1.64
(2H, m), and 1.38 (9H, s). m/z (ES*) 394 (M+1).



CDCl [err]) [err] 7.44-7.20 (10H, m, 5.43 (1H, s), 5.25 (1H, s), 5.12 (I H,
s), 4.06-4.03 (1H, m, 30 3.34-3.30 (1H, m, 3.08-2.94 (3H, m,

2.47-2.43 (1H, n), 1.93-1.86 (2H, n), 1.70-1.64 (2H, m), and 1.38
(9H, s). Mz Gwenrsd (Ml). WO 97/ 49710 PCT/GBY7/01630
PCT/ GB97/ 01630 83 : 83

DESCRI PTI ON 95
(2S,3R 2' R -3-(1-tert-Butoxycarbonyl - 3- hydr oxy- 2- phenyl pi peri di n-3-yl) - 2-
phenyl pr opan- 1- ol

(2S, 3R-1-tert-Butoxycarbonyl - 2- phenyl Wop 1-en-3-yl )p| peri di n-
5 3-ol (Descrigy 4 arbémvI 30V npbHE (5 nl)
and cooled to O err or ane- y np . OM

sol ution in THF, ehemylprapan-Bolzg ol ) was added over 5 nmin. and the

resul ting mxture wasastat?rla@lrmmmlsam.i snaaar myﬂﬁnylpropq-ezf szmslxﬁeﬁum

A d d
(30% 0. 5 mLp oy maatrrin 4 Mampr b3 Pt G b TP Gt i b ur o

for 1.0 h. The mmmm&oﬁirdn%ﬁﬂlemxmwhﬁm ﬁnmmb)asansj OQBtnixﬁﬂj ed
with ethyl acetate

The nlc I
(Na[err]SOerr]) wﬁﬁéf}‘{zﬂgv%rcﬁ '\')Eh? &H% I ﬁﬂ’}"e tamlb‘er“t—:-fﬁﬁ‘@éﬂ“t“"e
pressure. The refrdad. Ammopquiuwliydrquta“(dma&um)and hgueohilyyelrogen peroxide
chr omat ogr aphy o | ' ive
the titl g i e;(ﬁ’ bgun vge%é‘g%dlgf $t()err ﬂé&%%ég&%gm%%&ole?r])
[err] 7.51-1048 bznre m@cturvv@adﬂutsé)w wa'w(rm andpxprgcted with sthyl acepute (1503

(1H, m, 3.83-3. ). (Phsorgihnic lgyeg%agdﬁgd OMnd ﬁ:e%éﬁrent was evapardted dnder )
2.41-2.30 (3H, m, 2.12-1.95 78-1.73 (2H, 1.45-1.41 (1H,
m, and 1.31 (9|_|red§7e pm:sgu(eE’g ’re,ng_lge Evmg_t’nﬁed ‘by preparative thin layer

DESCRI PTI ON 96 2¢hromatbpaphy Be 6iliyd, efiting withtHaoaaseEie/ ¥depte G5Y25) tolgive the title

o o L ar hnoun 8 1 e}flé&r%??@ﬁ*éﬁ%w% Cogfa 7 aTasifomiiiilas .. o
(13.77 g, 01883 (&H)n),amzbdmn)chw-ﬁ.es(ﬂlmndeeQ@am(ﬁﬂ),m)rszs319(1HLabweme (50
L) and e mxt g uRs S L1 oSHal 0 25 Bd G 85 P B, AP VATE VB8,

evapor at ed under ressu
t et rahydr of ur an (n&;(lndﬂ)i?»l(ﬂﬂ,si Inl@ﬂi%waMjﬂ)on ( 20 [err]C) of (4S)-4-benzyl

oxazol i di ne- 2- one (14.7 g, 83 mml) in tetrahydrofuran (80 nlL) was
slowy added n-butyl 1ithium (1.6 52 nl.,, 83 mmmol) and the m xture
was warmed to Oferr]C. To this sol ut| PTION 96 sIovay added t he

sol uti on of 20he @) ql.m,h 31D Ene ) 20 mn.
The m xture was war e ture d sstlrre QL. 72 .h.
Saturated 30 aqueo r‘ﬁ@ﬂﬁ%"h@%"&ﬁ “9@@ s&“@’é’& b i o égorr#)ﬂ“ﬁﬁ‘i?“\%s
extracted with eg hyel:hoxyphenylaeatetaaﬂe(l37r7rgm®63rhuohedd dingpthyilforrharaide (Ghmd,) was

vashed Wi th Vel €l A0 e dbl Sioyge was kMR 2 R fbe Gt s

evapor at ed under essure eres
evaporated under reduced pressure and the residue was dissolved in

25 tetrahydrofuran (50 mL). To a cooled solution (-20 *C) of (45)-4-benzyl oxazolidine-2-
one (14.7 g, 83 mmol) in tetrahydrofuran (80 mL) was slowly added n-butyl lithium
(1.6M, 52 mL, 83 mmol) and the mixture was warmed to 0°C. To this solution was
slowly added the solution of the acid chloride (above) in tetrahydrofuran over 20 min.
The mixture was warmed to room temperature and was stirred for 72 h. Saturated

30 aqueous ammonium chloride was added and the mixture was extracted with ethyl
acetate. The combined organic fractionse was washed with water and brine, dried
(MgS0,4) and the solvent was evaporated under reduced pressure. The residue was
purified by chromatography on silica gel eluting with hexane/EtOAc (90:10
increasing to 50:50) to give the title compound (12.8 g) 'H NMR (360MHz, CDCls)



purified by chromatography on silica gel eluting with hexane/ Et CAc (90: 10
I ncreasing to 50:50) to give the title conmpound (12.8 g) [err]H NMR
(360MHz, CDCl[err]) [err] WO 97/ 49710
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7.37-7.15 (NOYM¥™g 9o (2H, ), 4.71 (1H. ), 4.30 (1H, c{“ﬂc"f%é%),
4.26-4.17 (4H m, 3.82 (3H, s), 829 (1H, dd, J 13.4, 3.1 Hz), and
2.81(1H, dd, J 13.3 9.4Hz).

DESCRI PTION 97 5

(2' R 49)-4- Ben??\fd7-731d(3Hbﬁ§1M2C(BH;!3). 421 ¢, hoxy.ghanyl,) preHLpAZs-4173Mxazol i d

e ded 582 GE, ) S L IRE 0 ChpSd T e a0y 5Bl (1M 372

(4S) - 4- benzyl - 3- (2- met hoxyphenyl ) acetyl - 1, 3- oxazol i di n- 2- one
(Description 96, 12.1 g, 37.2 mol) thane (100 nL) and the
m xture was warnmed to roomtebn%%';d%e mxture was cooled - 80

C d 510 (ZRAS)-4Benrpi3tid-be ,
I[ne)r({ LI‘ ea\r’]vas war nmed tI‘gzagmm tggagx aa 1]1 gxciﬂa{'oni'etmme (ﬁﬁrhlryé BEY‘UEMML:I gmaor i de

(10.3 L, 74.4 mol) ure was stirre t room
tenperature f or°°°181(1$0 °¢}'@1‘¥ﬁ°}@t°ﬁ(4§) Mgmpib%F?e‘éeﬁhmhenyl)acetyléa}?ﬁaml@w &queous

anmoni um chl or iqge aiekigiioa\ds, ﬁacﬁ% K [0 rﬁ‘ﬂﬁb {o iBcHdreREthand N 0G RLYAS the mixturd'ashed
with water and brine and dried g‘rr]) The sol ven{) S, evapor at ed
a

under 15  redta&dapmed o rogm tomp be gturres conled 80 24 pRd e g from et hyl
acet at e/ h@(ﬁne diiSopropylethyl@inisfe (V.0 &all, B9.4 ennfcl)lasitidded| Q‘hé.ﬂmg)u-e vﬁﬁl’via]rhie&\lm

5780 (1M, dg 3 0 b ISt Aghdiha . 19a Bipopareadali gia e

(3H, m, 3.85 (ikiursvas Sirred (tl'bt)m thonper@n@ior rkd The Biiktire viasIQuxed thodd J
13. 5Hz and saturée&gﬁ%é gﬂ% h‘oHde a?&jet:ﬂlyl]ﬁ xﬁrfzﬂe &g@.’d& lahangvas
enzv Xyp

DESCRI PTI ON 98 ox -2- enyl ) propan-1| - ol
Li t hi um bo rohy msu%d Vigh ye@rgnd hanqaa Qg selgent wagieyanorRtedpnder

(2'R 49) - d pressure and the residue was recrystalhzed from ethyl acetate/hexane to

4- benzyl - 3 [3 benz oXY. I pz2-one

25  (Descri pt i8¢ e/“éﬁ‘“g“ @gmﬂﬂg‘%@{‘f’g@%& JI@QJ%%@& IWC} Eg

\r/]vat g (0.3 rrsz 6.85 (2H, mwsd;ot(m dul X9.83H anlst. 45Hzy, 4®d (FH, m)0 063 tamp)enaeurzogof (r)nr_ | 2
. Aqueous sodi y te

wer e added and (#ﬁ]'emwgfgf@g\ﬁélﬁeus%% ‘#’1%8&” anﬂgﬂgﬁa(‘?{}?gédn??% 488 é

washed wi t h watseriHa))anb 2i8ad1H didi £18.8H4p@[92Hz).) and t he sol vent vvas

evapor at ed2 nder reduced pressure. The residue was purified by 30

chr omat ogr aphy on silica gel, eluting with hexane/ Et OAc (90: 10 i ncreasing
to 80:20) to glvethetltle(ﬁﬁﬁﬁﬁmml (3.4 g). [err]H
NVR(250MHz, dzviogy-2le2- hé an-lol m, 6 94-6.85(2H, m,
4.56(2H s), 4. Lithium borohyci]rid]é (O.gsl_ézg, (il(? m7mo ywas adde% toa soh?tc:)on of (2’R,45)-

4-benzyl-3-[3-benzyloxy-2-(2-methoxyphenyl)ipropionyl-1,3-oxazolidin-2-one

256 (Description 97, 6.8 g, 15.3 mmol) in tetrahydrofuran (100 mL) and water (0.3 mL)

and the mixture was stirred at room temperature for 2 h. Aqueous sodium hydroxide

(1M, 100 mL) and ethyl acetate (200 mL) were added and the layers were separated.

The organic phase was washed with water and brine, dried (MgSOs) and the solvent

was evaporated under reduced pressure. The residue was purified by

30 chromatography on silica gel, eluting with hexane/EtOAc (90:10 increasing to 80:20)
to give the title compound as an oil (3.4 g). 'H NMR(250MHz, CDCls) § 7.38-7.13(6H,
m), 6.94-6.85(2H, m), 4.56(2H, s), 4.06-3.98(1H, dd J 10.7Hz and 7.03Hz), and 3.90-
3.52(7H, m).
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DESCRI PTI ON 99 (2R) - 3- Benzvl oxy-1 -chl oro- 2- ( 2- met hoxyphenyl ) pr opane
A sol ution ofyd(e9aené- PENZYI OXY- 2- (2- met hoxyphenyl ') pr opan- 1-petr/dBowssess pti on
98, 2 g, 7.4 mol) and triphenyl phosphi ne ég 12 g, 8.1 mmol) in carbon
tetrachloride 5 (10 nm.) was heated in an oil bath at 100 [err]C for 5
h. Methanol (1 nL) was cautiously added and the m xture was cool ed
to roomtenperature and stirred for 16 h. The sol vent was evapor at ed

under reduced pressure and the resi d@ﬂﬂﬂﬁﬂﬂfﬂ%d by
o Sal. i bhell6

chr omat ogr aphy ' AT OAC (100: O increasing
to 95:5) i rrp g). [err]H NVR (250MHz,
CDCl[err]) [err] 7. 3191.3!;1\:210(1 vﬁ2shéyben@'1w -2-@emethoxyp ey Dprapanry-ol @emm@zm s),

%E géRl( I%'ll-'ll OIII) ,10895' 2%, 91 18méIF ahd tighknylphosphine (2.12 g, 8.1 mmol) in carbon tetrachloride

(2S, 3R 2' R) 51- t 0mB waphratediinag pil hath gb 108G for 5 b Methanpl (LL)wassautiously

met hoxvphe?)é 1) pamnlahdzhmwﬂemﬁemditgeoo]g:ﬁemperature and stixréd foP 861k The Of ;
magnesi um (0. 1 In, t rof ur an reate
with a soluti ong@Ye“(tZ'ﬁfe‘? ’éﬁji?vl' ﬁlp5‘f's8ur§ %%tﬂ?é%ﬂgavﬁ?fé}m%&%pane
(Description 99¢Ki-oﬁ'étagraphy55 sitinDgel, dmmxtbka;m@mmmmqom inicyeasing 6095:8% r | C
for 3 h. The e

(29)-1-tert-but & mﬁﬁ?ﬁl“ widlind (5 %’. %é% (250MHz, CDCL) 8 7.3712 (TH, m), 696 1)
in tetrahydPof uesa (ZH. ml} 54\/%‘1 aﬁl@l(zﬂl'hé, md38rH73@HEmx i rred at 20 room

tenperature for 1 h., partitioned between ethyl acetate and saturated
ammoni um chl ori de sol ution and the organi c _phase was washed with water and

saturated brine and dried (MySq err] ES was evapor at ed under
reduced ST SIRE 1,363 BubdRych@oh ¥l 85hvARGvi3YB-bén A TbxPR-(Z hr omat ogr aphy .on

silica gel, el utlrllg W t h ex ne/E OAc (95:5) to give the title
conmpound (0 11 SR R Y D B S =tk [ err] ) [err] 25 7.48 (2H, d J
6.8Hz), 7.36 (1H, d A sdspehiipn oﬁn&ﬁeﬁuﬂ@o { 4.2 Winol) fin B8rahiidipfutran)(1 tkhiras,

(st 1y, sl o pplinylos g Bpiiglob iy b lfnirdhesd bropsnd o 0
2.35 (1H, dd J (Des¥iptionds, 0453.1556nml}ip)tetrehyzloofve@m(l o) 3t 804 Cfpyy3 hyitheg. 2Hz) |

2.04 (1H, 1 onyl- e orsl (Ml 30
DESCRI( PT] OIII) 101&)&“%{&0]3@% &Sgﬁte(r%toxycarb nyl §-);»h x{ﬁﬁp&ﬁ%" a2 ( ) -

( 2S, 3R, 2' R) - 3- ( Desexintion R iniptabybpiarandl mld s gdded SFhemoixtirn wps shimedsaty | ) _o_ (2
MeDN OX ydahiapinit @ 36 1. Cﬂartltloned hetween ethylAcsteteléind @atuedted
( 25, 3R 2'R)-1-t SL,L,OP#J“? cy}}ior?ci‘ebsgﬂlwo «P é‘g Iexc')g)z(a ic p s% vpa%rvlnrzaﬁlecg( vylth wgt%r and

saturated brine and dried (MgSOs). The solvent was evaporated under reduced

pressure and the residue was purified by chromatography on silica gel, eluting with
hexane/EtOAc (95:5) to give the title compound (0.115 g). *H NMR(360MHz, CDCls) &

25 7.48 (2H, d J 6.8Hz), 7.36 (1H, d J 4.5Hz), 7.30-7.16 (9H, m), 6.88 (1H, t J 7.4Hz),
6.84 (1H, d J 8.0Hz), 5.17 (1H, s), 4.53 (2H, s), 4.00 (1H, dd), 3.83-3.68 (5H, m),
3.67(2H, m), 3.27 (1H,s), 3.02 (1H, td 7 3.0Hz and 12.0Hz), 2.35 (1H, dd J 14.7Hz and
6.12Hz), 2.20 (18, dd J 14.6Hz and 6.2Hz), 2.04 (1H, m), 1.76 (2H,m), and 1.28 (9H,
s). m/z (ES*) 532 (M+1).

30

DESCRIPTION 101

A solution of (25,3R,2'R)- 1-tert-butoxycarbonyl-3-hydroxy-3-{3-benzyloxy-2-(2-
35 methoxyphenyl)propyl]-2-phenylpiperidine (Description 100, 0.115 g) was



35 met hoxyphenyl ) propyl ] - 2- phenyl pi peri di ne (Description 100, 0.115 g)
was WD 97/ 49710
PCT/ GB97/ 01630

hydr ogenat e presence of 10% pal | adi um hydr oxi de on 0 o)
Wé Brdsife t 50@&?%1&?

i n ethyl acetate (10 nlL) and net hangé (10 mL) a h. The
m xture was filtered and t he sol vent” was evapor at edunder reduced
pressure. The residue was purified by chromat ography on silica gel,

eluting with hexane/ Et OAc (95:5 increasing to 75:25) 5 to give the
title conpound l(;ﬂr&lﬂatga in thie phbdandeqd A0%ipall4diXsh hediokife b édrbon/(58 2igLin, etBylJ

LI ) o ol iopi i By B e e a6

3.79- 3. 62(3H, nihe solversWwais evagoratedgplep peducddpressaregTlelesidue was purifidd by 14. 7Hz
and 5.6Hz), 2. 0 zo%Qﬁ 4353? snﬁ%ge@%tﬁxg%m hexlngﬁéoui‘ (9573 mm]e’a.Zx;)ié ahls fg)

1. 27(9H, s)
DESCR! PTI 102to gwe the title cpmpopnd Q073 g)¢ 'H NME(BMMERH SPE]D) 8 A ASGRH, d J 7.2Hz),

Benzyl broni de g Z(sﬁi—m %‘i.;%ﬁa,@a J'Psﬁ;? éfs&dHV@.?wﬁibe&' 15(31{:%8, .%rgiﬁ,eadoj 4-
oxy) bf [ arbonat e

Q0

(trifluoroneth eno assli

(140. 97 g, 1.2 A T . 84 3 1 T PR o, OB ey, 2T o A s

stirred at roorgd J 14.7Hz h&d'BEHa), EbS(liDﬂthszIh&ﬂH%)tFb&lﬂaﬁ)ﬁ%(ﬁ—ﬂxﬂ)nt0
water (1.51) and e cte et hyl acetate (3 x 500 ni).

combi ned or gani 1:2?@@&1%2*‘7%#62%‘5%(1 Wi th aqueous sodi um car bonat e
(saturated10500 nL), dried (MgSA err]) and the sol vent was

evapor at ed under reduced pressure tm&%ﬂ% conpound as a col orl ess
solid 20 (133.5 g, 99% [err]H [err]) [err] 739(5H

m, 7.14 (2H, d&B benzep®H, d, J9.0 Hz), and505(2H
[err]). Benzyl bromide (66.17 mL, 95.35 g, 0,56 x%§§ﬂ£¥b9§!ﬂﬂt

2- Benzyl oxy- 5- (trlfl uegrzbtt)ner?‘ﬁlofé |o enzengé 25m°) (f71 g,
0.28 nol) in chibi aﬁa lymol) apdpatgssingy carkopate (4097 8-12

benzyl oxy- $5 (t rdbl umxﬁ.aﬁiymazmaazmnenm)maemd Rixt8 whd gtirrdBatQbor), 0. 27 nol)

and sil ver trifl roacet at e 157 i chl or hane
and the mi xtureewagr%‘frfﬁe@%’%em qf"é‘r?ﬁ*@r“&ﬁfr(%’s d’r“9 Frirgete d?ﬁn’g;‘
m xture was fi ldéthyladethter(d o0 edl)i Tie, coﬂnhédrgmlh lfractions weregashediwitb odi um

thiosulfate ( 50/ qu%% in c%ﬁo%gm((g&ﬁ%tgd’ r5 m%ﬂ qngti‘@d%d tnggtﬁve?lP

evapor at ed under uced pressure

col um céveperated gndert weduted pressurg tgewe tl@ltuhcﬁvgpwn@ns hészlaﬂtsﬁ EQIEQAC to

give the topl e GOFHRLd%). xHNMR@éOMHEC&MlL)%Sﬁas%ﬁ &)1984@23{%).:19@%%69 ng
11% unr eact ed 2 benz on trifluoronet hoxy)lodobenzene [err]H

NMR ( 360MHz, cUéHEé.r b#pﬁﬁ@H( H d, J 2.8 Hz),

DESCRIPTION 103

2-Be oxy-56-(trifluoromet! iodobenzene

25 Todine (71.96 g, 0.28 mol) in chloroform was added dropwise to a mixture of 2-
benzyloxy-5-(trifiuoromethoxy)benzene (Description 102, 73.06 g, 0.27 mol) and silver
triflnoroacetate (71.57 g, 0.32 mol) in dichloromethane and the mixture was stirred
at room temperature for 18 h. The mixture was filtered thmugh celite, washed with
aqueouns sodium thiosulfate (5%, 2 x 2 1), dried (MgSOs) and the solvent was

30 evaporated under reduced pressure . The residue was purified by flash column
chromatography on silica gel, eluting with hexane/EtOAc, to give the title compound
as a colorless oil (108.03 g), containing 11% unreacted 2-benzyloxy-5-
(trifluoromethoxy)iodobenzene. 'H NMR (360MHz, CDCls) 5 7.67 (1H, d, / 2.8 Hz),
7.40 (6H, m), 7.16 (1H, dd, J 8.9, 2.8 Hz), 6.82 (1H, d, J 8.9 Hz), and 5.14 (2H, s).

35



7.40 (5H, m, 7.16 (1H, dd, J 8.9, 2.8 Hz), 6.82 (1H, d, J 8.9 Hz), and
5.14 (2H, s). 35 WD 97/ 49710
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DESCRI PTI ON 1{4b 9749710 1- Benzyl oxy-4- (di f| uor omet hoxy) benz agqygae701630

Et hyl chlorodifluoroacetate (25 nL, 0.20 nolg; was added to 4-

(benzyl oxy) phenol (20.10 g, 0.10 nol), and potassium carbonate (41.90 g,
0.30 nol) in 5 di met hyl f or mam de (200 ni) and the m xture was stirred
at 80 [err]C for 18 h. Addi ti onal etq,yr chl orodi fl uoroacetate (12.7
ni, 0.10 nol) and potassium car bonateD————M g, 0.20 nol) were added
and the m xture WaSenzilokd-£ Addi tional ethyl
chl orodi fl uoroacet at e

;
10 . nol siu nate
(27.74 g, 0.20 nol) %ahhg’hlﬂé'ﬁ@aﬁﬁ%“ﬁ%%ﬂr%gﬁﬁgﬁg'ﬁ&dég - 120 [err]C
for 15 hOI The 10 (ben weaowmm:gmtmdnoxpampa%mcwm (;L@ﬁe,_omomamd:
extracted with eth etate e orqgani C n was
washed with aque t&%’ﬁ'ﬁfnﬁv&% ﬁ"(%%‘%f"g% mw“&rgﬁﬁg%n%%ﬁ#ﬁ'e (500
m.), dried (NgSQAddIQO)mbathbrltchbrqddlmmem:ﬂ%T/mﬁoﬁ 30 sd]) and|petassium carboretieiced
ressure. The re t;,lgggg,ﬁ lica gel,
gl uting with hex?iéne/ errﬁ )%lﬁ% Ive titl gq?:k‘orriﬁound gs a
colorless solid ﬂ‘}dmowwlg u f‘{’e#m]el(ll & a0 wob andpripssivm tarbjrate |

5.05 (2H, s), 6. 4% .14¢10.20mol) wete kﬁ'&ed a8d P mixture wab ibreddt 126 ‘@@or(lg'ﬂ THd . and
7.31-7.44 (5H n. CRI PTI ON 105

2-Benzvl oxy 3 di MEEEFOWEE $98led)nouErdiRte Frater (3¢90 mL) and emctﬁ"%ﬁﬁ%i"é&’ FPBAR t he
compound of DescREqothINTRAOSrgGE fraétion Gvas Gvablied wieh t@owy sodium hydzdaaﬁcuMpsooo n

103. [err]H NWR (2 6. 40 t, J 74
He) | Es. so] ‘%3 ﬁ“M%*‘“ggg“ 5‘312&‘%"}“%5&? #f}a‘c? #5“‘8'2"5’ evapoza )“‘de? 33 (1H,
m, 7.40 (2H, m redacéBprediyre. fhe residue was iuﬁﬁe(lﬂm’olmhn chRorBatbgrpphy onZflica gel,
- DESCRI PTI ON 106 Q’%}’iﬁa

Chloramine-T tri h élrg éékw@q%i%&& Mggg ﬁlgoundasarcrdeo essgglé ed (O
[err] O sol Ui on(‘i)ﬂsla‘-’f?%bdﬂdg\@ Cls) 8,05 3H. ). 6,48 (b 4i {174 Hog$.8¢ (26. 7

g, 178 mmol) 7.8 I;ﬂrmm s82p§. ML) . The m xture was stirred
at 0 [err]C for izl-ﬁ ,) andr%%%ped 30 io vvgter (1000 m.). The m xture was

acidified with hydrochloric acid (1M and extracted with ether (4 x
200 nmL). The conbi ned organic fracti ODESGRIPTI@NNES W t h

2-Benzvloxy-5-(difluorometh iodobenzene _

20 Prepared from the compound of Description 104 according to the method of
Description 103. '"H NMR (360MXHz, CDCls) é 5.13 (2H, s), 6.40 (1H, t, J 74 Hz), 6.80
(1H, d, J 8.9 Hz), 7.07 (1H, dd, J 8.9, 2.8 Hz), 7.33 (1H, m), 7.40 (2H, m), 7.48 (2H, m),
7.60 (1H, d, J 2.8 Hz).

25 : D IPTIO

5.Fluoro-2-hydroxyiodobenzene _
Chloramine-T trihydrate (50 g, 178 mmeol) was added to a stirred, cooled (0

°C) solution of 4-fluorophenol (20 g, 178 mmol) and sodium iodide (26.7 g, 178 mmol)
in dimethylformamide (250 mL). The mixture was stirred at 0 °C for 1 h., and poured

30 into water (1000 mL). The mixture was acidified with hydrochloric acid (1M) and
extracted with ether (4 x 200 mL). The combined organic fractions were washed with
aqueous sodium thiosulfate (6%, 3 x 100 mL), water (2 x 50 mL) and brine (50 mL),
dried (MgS04) and the solvent was evaporated under reduced pressure. The reside
was purified by flash column chromatography on silica gel, eluting with



aqueous sodiumthiosulfate (6% 3 x 100 nL), water (2 x 50 nL) and brine

(50 n), dried (MgSg err]) and the solvent was evaporated under
reduced pressure. The reside was purified by flash col um

chr omat ogr ilica gel, eluting with WO 9

ket LUy Petithbiyen
hexane/ CH err]Cl[err] to give the title c%sn“pound as an off-white solid (7.8
g, 18% . [err]H NWR (360MHz, CDCl[err]) [err] 5.08 (1H, s),

6.90-7.01 (2H, m, and 7.37 (1H, dd, J 7.6, 2.9 Hz).

BESCRI P'(;'I ]g\l 10Kexahe/CH2C): Bicdive/the Xifle Dorhpannd as agabenie&md (7.8 g, 18%). 'H Nlr\]lle f
repare rom r acGgQr od o

DESEI’I ption 36&@%‘@?5@%{%% é%&?{‘gﬁ %C}r:fl (gﬂ’l‘go(%:}f% )6 78

(1H, dd, J 9.0, 4.6 694701(1H ,and730756(6Hn)

10 M 108
5- Benzyl oxy- 2- | sopropoxynl t robenze RESC N1d 'p\l 2- Bronmopropane (4.51 ni,

6.90 g, 486 _
benzyl oxy-2-nitro | I

ona Y20 £ OP Bl ol r?%g‘*“f]‘%%éwﬂ"? %‘*ﬁt“#ﬁﬁ%%%tﬁé%”;“&o
mL) and the 15Descriptign 3f. 8HMNMR (160MHz Q@hﬁ(ﬁ 102 ]%6’8}(1?2«1 J -6 R ur e

was cool ed, dléy;qgluﬁrh)m%ﬁsoﬂ“(e}l @00 nmL) and extracted with ethyl
acetate (3 x 100 nml)." The conbi ned organic fracti ons were washed

w t h agqueous sodi um hydroxide (1M 4 x 100 nmL) and brine (100 m),
dried (MyEQI err]) and the sol vent VRESERHPIION tg8 under reduced pressure to

give the title ung .as an ora e ol (3.40 g, 99% .[err]H NVR (360MHz,
CDCl[err]) [er oxy- : , 7.12 (1H dd, J9.1, 3.1 Hz), 7.02
(1H, d, J9.1 HZ) &-Bﬁonﬁ@bbpaﬁé (4.51 mL, 5.904;, @m@ﬂ)ﬁiwabe@dthda&xitub&t)f 4-and 1. 35

(6H, d, J 6.1 o SERI PTI ON 109
5- Benzyl OXy-2-15S0 rf)yp%%/tf)oé)rlll%neorllg]BwlChe% 1885, 260, 3440, 2194 gamm richloride

(10% sol uti on petassingcxbenate 992073 wmad) injdimBthylfprmamide (20 mL) andthked to a

sol ution @ 5- RGRE*!whkktitrell 2058 WRXYSTh.IThe ARRG RS Was bBIEE, dilREca GRthPSrer 2- 78 0,
9.7 mmol) in acetlc acid ( and the mxture}‘ﬁ%i?stlrred at _room

tenperat ure f o100 mL)and P&tr%tedm@ sthyliagetate X 100m FRPIReIOrEANE ed Aqueous
sodi um hydr oxi figcticfAbAverbO#hshed with agitebusdbdivin leydBaxide (1M, £R I0EHILY aed xGneri t h

di chl or orret ha”ﬁo& 3( cﬁ"?eg (IWE%O.:) ang the solvent was evaporated under reduced pressure to
give the title compound as an orange oil (3.40 g, 99%).!H NMR (360MHz, CDCls) 3
20 7.41-7.33 (6H, m), 7.12 (1H, dd, J 9.1, 3.1 Hz), 7.02 (1H, d, J 9.1 Hz), 5.05 (2H, s),
4.52 (1H, hept, J 6.1 Hz), and 1.35 (6H, d, J 6.1 Hz).

DESCRIPTION 109

5-Benzyvloxy-2-isopropoxybenzeneamine

25 Titanium trichloride (10% solution in 20-30% hydrochloric acid, 50 mL) was
added to a solution of 5-benzyloxy-2-isopropoxynitrobenzene (Description 108, 2.78 g,
9.7 mmol) in acetic acid (50 mL) and the mixture was stirred at room temperature for
18 . The mixture was poured into ice-cooled aqueous sodium hydroxide (4M, 400
mL) and the mixture was extracted with dichloromethane (8 X 100 mL). The

30 combined organic fractions were washed with saturated aqueous sodium hydrogen
carbonate (2 x 200 mL), dried (MgSO4) and the solvent was evaporated under
reduced pressure to give the title compound as a dark oil (1.74 g, 71%)."H NMR
(360MHz, CDCL) 5 7.42-7.25 (5H, m), 6.71 (1H, d, J 8.7 Hz), 6.41 (1H, d, J 2.9 Hz),
6.30 (1H, dd, J 8.7, 2.9 Hz), 4.97 (2H, s), 4.38 (1H, hept, J 6.0 Hz), 3.6 (2H, br s), and

35 1.32 (6H, d, J 6.0 Hz).



30 conbi ned organic fractions were washed with saturated agueous sodi um

hydr ogen carbonate (2 x 200 nL), dried (MySerr]) and the sol vent
was evapor at ed under reduced pressure to give the title conpound as
a dark oil 199." H NWR (360MHz, CDCil[err]) 7.25
(5H, ), 6. 71w?’i’rﬂ’7&3 3 8.7 Hz), 6.41 (1H gg J 2.9 Hz), - E’%&g@gﬁ(m
dd, J 8.7, 2.9 Hz), 4.97 (2H, s), 4.38 (1H, hept, J 6.0 Hz), 3.6 (2H, br
s), and 35 1.32 (6H, d, J 6.0 Hz). WD 97/ 49710
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DESCRI PTI ON 110 5- Benzyl oxy- 2-i sopr opoxvi odobenzene

Sodiumnitrite (589 ng, 8.5 mvl) i nDESCRIFIION 118) Was added dropwise to a

5 stirred, cqaled 0 ] enS| on of
5- benzyl oxy- 2- | SEPFOPORY TE (Description 109, 2.05 g, 8.4
mmol ) .i n aqueous sul Sudmm rﬁﬁitd(E(BDMg, 84 nuhyl) inFer (2.5 mL) wiik ¥l dedeirvyRdsetola I ed
at O [err]Cdor de a stirred coaled (O
[err]C) sol |or’1;§i('5'1"e ?Réd @Jms“%a“%‘ Bzyo,xy%émfmnmlufmﬁ Haber (10 nm).
The m,xture (Descmaboxsm!)r 2.00gR4 mmbu sqqeenssmifngc daid (200 14iml), Thehen wat er

(50 nb) was addgfy, g@@‘vaé&med é?d“b%ﬁd’@ﬁx %rﬁﬁéf&%ﬁﬁmﬁtﬁﬂﬂa%ﬁfggg@ (3 x

50 nL). The conbi ne act’ions were
sodi um t hi osul faM‘!E@%OfBOtkss!}UnWé)de (2.50 g, 15. 1&1’}/’6?%@???’%?11@0&@6‘*'6%‘:“29 X 50

n), saturated qRugAHed apﬁbmrfbxh &aﬁﬂ@ﬁm@m@m@wﬁ@r (50 mL) wa¥ ad@edTirhe and
dried (MgSO err] evapor at ed under

brine (50 nL

r educe((:I pr e’tiur é““@ﬁ%w?%ﬁﬁ%dmg‘ "151!#1 aﬁ"é‘iﬂ (‘Mg‘? F‘é‘\gﬁiﬁﬁ‘fwm‘ht ogr aphy
OE 15 I si |'i ca fgetionsaredé waghedivlith dqam?édﬂrﬁxehxbﬂ;m{eqn%% 2880 @0),, to give
the title conpo SOl | 1.4 4899 . lerr] H.N
(360MHz, CDCrlrFe:f‘?' ?5%““ ‘]‘““E&?ﬁ 25 89gale) 6?#‘“‘?%}‘% “‘/%‘H‘I“%“é’] °6f"°"\‘/5° @ 29
Hz), 6.77 (1H, 50K, gndbrine (30 8), @gien (Mgsomamilthe sdlt,lenhvpa evapodteti usgdpr  and

][-)E g (53R I( g'll_'ll O(il 111 reducedjﬁreésut'g )l‘he residlie was purified by flash column chromatography on

(35 5R, 6S) -K [ 2 silica prlcalytingwish hexaae/CEICl: (80:20 o give the title compeyad @R a £yerBheny 1-

phenvisaig amghz{,z)emnmt(m eoay) 3 umaotem[nﬁ é&oiﬁmaa& J 9.0,
(38 5R, 6S)-3-(2 | uor onet hox )ph oxa 7- Stert-

e
butoxycar bomy! ) ZEHDR TEftE: 4480 5k AR S T, Hepd B cr ves
25 di ssol vedJign Hgl. uene (5 nL) and S|Iver carbonate (179 ng, 0 65 nmol )
was added in one portion. (1-1odocycloprop-1-yl)phenylsulfide (Cohen
T. and Matz J. R, J. Am Chem Soc. 1980, 102,6902) (180 ng, 0.65
nmol ) was t20en added over one ninut emgm&mmterrperature The

mxture was stit4eesaly 0 G da% b
henyl-1-o0xa-7-(tert-bu a-spiro[4.5ldecane
(38,5R,6S)-3-(2-Hydroxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-(tert-
butoxycarbonyl)aza-spiro[4.5]decane (Example 212) (290 mg, 0.59 mmol) was
25 dissolved in toluene (5 mL) and silver carbonate (179 mg, 0.65 mmol) was added in

one portion. (1-Iodocycloprop-1-yDphenylsulfide (Cohen T. and Matz J. R., JJ. Am.
Chem. Soc. 1980, 102, 6902) (180 mg, 0.65 mmol) was then added over one minute at
room temperature. The mixture was stirred at 55 °C for 4 h., then further portions of

silver carbonate (179 mg, 0.65 mmol) and (1-iodocycloprop-1-yDphenyisulfide (180
30 mg, 0.65 mmol) were added. The mixture was stirred at 55 °C for a further 3 h.,
cooled, filtered and the solvent was evaporated under reduced pressure. The residue
was purified by column chromatography on silica gel, eluting with hexane/ethyl
acetate (90:10 increasing to 80:20) to give the title compound as a colourless oil (120
mg, 32%). 'H NMR (260MHz, CDCls) & 7.55-7.44 (4H, m), 7.36-7.23 (7TH, m), 7.13-7.02
35 (2H, m), 5.16 (1H, br s), 4.09 (1H, t, J 6 Hz), 4.03-3.92 (1H, m), 3.67-3.49 (2H, m),



silver carbonate (179 ng, 0.65 mol) and

(1-iodocycl oprop-1-yl) phenyl sul fide (180 30 ng, 0.65 nmol) were added.
The m xture was stirred at 55 C for a further 3 h., cooled, filtered
and the sol evapor at ed under reduced pressure. The

was purifie&sgy col'um chr omat ogr aphy on %0' i ca gel, el uillﬁ(gﬁé*’%?m
hexane/ et hyl acetate (90:10 increasing to 80 20) to give the title
conmpound as a colourless oil (120 ng, 32% . 'H NMR (250MHz,
CDCl[err]) [err] 7.55-7.44 (4H, m), 7.36-7.23 (7H, n), 7.13-7.02 35 (2H,
m, 5.16 (1H, [294s2.79 AHD®&),(2128 (1H, dd] J&.9:112.9 He), 23A62.GIX2H i), 1176,1.58.(8H; 1), 49
(2H m, i 7 .

Lel B 630 158 1. 0B (5 9649 .36 0H, 8). miz BSY) 642 (M+1). %0
2.94-2.79 (1H, m, 2.26 (1H dd, J 7.9, 12.9 Hz), 2.15-2.01 (2H, m,

1.76-1.59 (3H, m, 153145@3&@1@1&1 36 (9H, s). mz (ES+)
642 (Ml). ) DESCRI PTI ON 112 5
AL BMiHoxy) phenyl |

% I. .13 6 e e Lo ,_' NS :J"L' AL O B 3 ALY
(3R 5R, zSi : [( l ) {% , éy fI. o[)AfEE] dec‘zne
Prepare rom (3R, 5K, 65) - 3- ( 2- ri or.onmet ho
m%awéaﬂ 0% Gtygrpa oA airmamepay ey
gzggilﬁ ﬁ]g;)i(? 7p(hix?;l-1t7diﬂ 7mmdoﬁxﬁaadhzqakpmmf5}aﬁn{@kﬁﬁﬁem¢c&ﬁ 212)J . 5
CDCl [err err, : a
Hz), 7.36-7. 19 l“’?ﬁ"é‘ni’("zgésf’ég&‘b’g" %ﬂimﬁs&%@'@%ﬁgﬁgﬁ 4pp. £%7§ 13

(1H, app. 10 J Hz)3.482H, 086, Jf LRHz) 7.3667, 19X 7H 3m);12)16-70642H,3n)56.26 24H, b)), 2. 79

1H br. t,
15 6 1), 1400 (bbb p dy 06 (B vkl plajeh, apod ity ip e,
1.44 (9H, s), nl18HESA50 GHd4MHES) 7.9 H2),2.17 (1H, dt, J 13, 4.6 Ha), 180(1H dd, J 12,

DESCRI PTI ON 11 +

(3S,5R, 69) - 3- [\298(}1“) }l"lg?&]stsk(ﬁ%cn;/)é n(;lplr?)‘ipmil yl (/)zx(g_sg_e %%fll)uoromet hvl ) phenyl ] -
6- phenyl - | - oxa-7-(tert-butoxvcarbonyl)aza-spiro[4.5] decane
Prepared fygom (3S, 5R, 6S) 3-(2- hydromgengMraorret hyl )phenyl) 6- phenyl -

| -oxa-7-(tert- b X | . 1o ) accordi ng
to the 20 # NVR "”:“7' ‘v-' $robepyl
[err] 7.53- 7 221 iﬁaﬂzegﬂgmﬁciﬂgﬂlﬂg-gmmﬂ5]d@hg 4.11 (1H, m), 3.97 (1H m,
3.59 (2H, , 2.89 1 08 (2H,
m, 1.68 (3H | g’/“iﬂ?“i‘%"é"“& @éﬁ'&ég"'ﬁg"éﬁ%(W“Z“%EH‘Z@EI‘?‘EQ‘G)""E B (1) |

DESCRI PTI ON 114- @5—7 (tert-butoxycarbonyl)aza-spiro[4.5]decane (Example 216) according to the

é 3R 5R. 6S)903- [ Zaduilod dtDakdription 41 £ NMR 1Is0MHL BORy & 9l53.1 YO IREE LY B @ACTV! ] -
s), 4.11 (1H, m), 3.97 (1H, m), 3.569 (2H, m), 2.89 (1H, m), 2.28 (1H, dd, J 12.7, 7.6 Hz),
2.08 (2H, m), 1.68 (3H, m), 1.75-1.48 (4H, m), and 1.34 (94, s). m/z (ES*) 626 (M+1).

DESCRIPTION 114
25 5 -3-12-(1-P iocycloprop-1-vDoxy-5-(difluorometh henyl]-6-

phenyl-1.0xa-7-(tert-butoxycarbonyl)aza-spiro[4.5]decane
Prepared from the compound of Example 225 according to the method of
Description 111. '!H NMR (360MHz, CDCls) 5 7.57 (2H, d, J 7.6 Hz), 7.46 (2H, d, J 7.2
Hz), 7.35-7.20 (7H, m), 7.03 (2H, m), 6.44 (1H, t, J T4.3 Hz), 5.27 (1H, s), 4.12 (1H, m),
30 3.96 (1H, m), 3.70 (2H, m), 2.80 (1H, m), 2.49 (1H, m), 2.18 (1H, m), 1.82 (1H, m),
1.75-1.26 (7H, m), and 1.44 (9H, s). m/z (ES*) 624 (M+1).



phenyl - | - oxa- 7- (tert-but oxvcar bonvl ) aza- spi ro[ 4. 5] decane

Prepared fromthe conpound of Exanple 226 according to the nethod of
Description 111. [err]H NVR (360MHz, CDCl[err]) [err] 7.57 (2H, d, J7.6
Hz), 7.46 (2Ryo%masnd - 2 Hz), 7.35-7.20 (7H, m, 7.03pceidne mlsao6 44
(1H, t, J 74.3 Hz), 5.27 (1H, s), 4.12 (1Hgym, 30 3.96 (1H, m,

(2H, m, 2.80 (1H, mM, 2.49 (1H, m, 2.18 ?1H, m, 1.82 (1H, m,

1.75-1.26 (7H, m), and 1.44 (9H, s). mz (ES+) 624 (Ml). WO
97/ 49710
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(3R 5R, 6S)-3-[2-,
“6e (4 7 onvl)-1-oxa-T-(tert-butoxybar  naoiral/ A
f 1 uor ephenyl) -1 - oxa- Pre@hﬁat&ohuﬁﬁwﬁfuhaamﬁipaemdoa{r&nﬁwmmmof

Destri pti ono111orEPRp K MBS M Aar CPORF P4 bBDp) P48 35s By 80

1. 43-1.65 (5H, (m dd, B02.5, 9.6 Hz), £.12(16) eh), 21471@HDdd, T.7%8, HZ.B Haf, 212 ({RHd, 0, 2. 47

38 6 135 B s g gh ot b ¥, st im0 3405 5 Qg y 0% B 1

4.10 (1H, m, 54ze(mrm), §23 (1H,8Y) 700 i2H, tt, J 8.78HZ)57.00 |2H, 8), 129 (6 m)s7.47 @mg
(6H, m, 7.47 ( : 7.53 (2H, dd, J 8.9, 5.8 Hz).
(o 8y 8.5 Hz), and F:531218 3, T8 ); 5.888). L3 (et &d 2

Tetracycl opPopyl Tin Cycl opropyl bronmide (3.3 nL) in
tetrahydrofuran (18 nL) was added 15 dropwi se to nagnesium (1.1 g) in
tetrahydrofuran (2 nL) and the m xture was heated until self
sustaining reflux started. The nixt RESGRIPTIONILG ot 65 [err]C for 1 h.

cool ed to room rTaReElesdbd Tead tin (IV) chI oride (2.4 niL) vvas added

i Tt ed w1 h aqueousCHIEomAe 6.3 i Frngbyg 0B (o ath) w28 g °$ﬁ'eed ond

m xt ure waiﬁextdmpwﬁsdwmbneehineﬂ 1(g31mteﬁ@hydx)mm1d2ﬁﬂ-)andﬂemmMBmd organic - -

fractions ver e ygRIedob oty i (OB Sl vBUREY o FRL VSN

was evapor at ed un duce sure was purl ¥i'ed by

col unm chr omat og!okﬂtﬁymm temppxaturg end tip (1Y) plrlgride (ﬂﬂmeddqddlr@w The ti t le

conpound mBRurfd M‘sﬁ%h%ﬁs fdior 16 Erédolédeﬁ@t@@W&aq@Q%ﬁHoLhn{ err]
-0.38 (4H m, Q.37

DESCRI PTI ON 117¢hieride (“‘Efﬁt%ﬁ! 80 ZPIQ o hﬁﬁ’ﬁ%‘i@xﬁﬁé@%‘ﬁ%ﬁ‘é P8R @ ¥ £ wL) and
| odi ne (21200, ¢he coMbingd viganiadhetibnk efe Warhed with bfihe, driey QMeSOP aad thel10. 0 g,

84 solvent was evaporated under reduced pressure. The residue was purified by flash
column chromatography on silica gel, eluting with hexane, to give the title @mpound
as a colourless oil. TH NMR (360MHz, CDCla) & -0.38 (4H, m), 0.37 (8H, m), and 0.57
(8H, m).
25
DESCRIPTION 117

3-lodo-4-(4-methoxybenzyloxy)benzonitrile
Todine (21. g, 84 mmol) was added to a solution of 4-cyanopheno} (10.0 g, 84

mmol) and sodium hydrogen carbonate (7.06 g, 84 mmol) in water (100 mL) and the
30 mixture was stirred at room temperature for 24 h. The solid was collected, washed
with water and dried in vacuo. The solid was dissolved in tetrahydrofuran (100 mL)
and triphenylphosphine (14.4 g, 5656 mmol) and 4-methoxybenzyl alcohol (8.3 g, 60
. mmol) were added. Diethyl azodicarboxylate (8.6 mL, 55 mmol) was added slowly
and the mixture was stirred at room temperature for 16 h. The mixture was poured

35 into sodium hydrogen carbonate solution (saturated, 200 mL) and extracted with



mol ) and sbdi um hydr ogen carbonate (7.06 g, 84 mmol) in water (100 nmL) and
the 30 m xture was stirred at roomtenperature for 24 h. The solid was
col | ected, washed with water and dried in vacuo. The solid was

di ssol ved i drofuran (100 ni) and triphenyl (14. 4
g, 55 ml)%‘%?’%t hoxybenzyl al cohol ( .23 g, 60 ﬁﬁﬁﬁ?@%ﬁg added.
D et hyl azodi carboxylate (8.5 nL, 55 mmol J**was added sl ovay and t he

m xture was stirred at roomtenperature for 16 h. The m xture was poured 35
i nt o sodi um hydrogen carbonate solution (saturated, 200 nL) and extracted

with Y31 RobtAt9 (290200 mL). The combined organic fractions were dried (MgSOq) and
PCT/ (B97/ 01630

ethyl acetate (9¢3vsghwat §varquated under reduced pressyre. The resifdus mas purige %€¥ ed
(MgS err]) andlash column clematigvanhy onalicepel pogied the titledemnpsad Y2.88Ig)pEESSUr €.

The residue wa ld ' ommat Shid cCa

gel to give thetitle conp T { L
(deghBts, Chois p.gs (I3 263 Ty i IR U BB bt

CDCl [err]) qerrd}Js.stHz)(&weae(arnno,mczms)m«i(al&amﬁds). J 2.0,8.5 Hz), 7.38

(2H, 5 d, J 6.8 Hz), 6.79-6.96 (3H, m, 5.14 (2H, s), and 3.82 (3H, s).

DESCRI PTI ON 118

(3R 5R 6S) - 3- [ 5- Cyano- 2- ( 4- met hoxy b ®ESORIPNIAONIS| | - 6- phenyl - 1- oxa- 7- (tert -

Gyatlote . Qxh

but oxycar bonyl

7- (tert-but oxy &g reldididecane

t7 04% h<7a - 1(04H met ho@r@farﬁ@dmt& ozﬂaﬁom{ae,m]aéﬂnm ma@mmz eésliq.ﬂieam %a[ t(erl rH ]
s), 5.07 (1H, gﬁe’h"“ﬂ"y&“@?“y@laﬁ?‘swl‘{ %difo”[%" égeﬂﬁfm ) °°°r‘l’r‘}r2 t°:§‘“'31 (3H,

s), 2.76 (1H ietholl of Ex8mplé.239.HH)NMR. (SDMHA CDClLyH 7.43-7.57 (81, -o), 220-¢38, n), 15

%)'Egghﬁb?o(\ﬁﬁéﬁ’mlgg& 13H ), 530 (UK, &), 5.07 (11, o), 4.22-4.32 (1H, m), 3.90-3.99 (1H,

(3R 5R, 6S) - 3- [ m)Cy.8n(@H s), Baﬁﬂmw.okwamad{nﬂ%mmdﬁyh@ -1 2@ H; h),o0x a- 7 (t
ert- but %ylc(ta)g@ﬁn% (aggg @Réﬁ%“ 5] decane 20

D(tert-bu yI)c}lcar ate” 2 mmol) was added to a sol ution of

(3R 5R 69) - 3- (5- cyano- 2- hydroxyphenyl) 6- phenyl -

1- oxa- 7- aza- spi ro[ 4. 5] decane DEscRYPTPOR#49 533 ny, 1.6 mmol) and

di i sopropyl et hyl anj . ' Pronfthane (50

mL) and the ni : ' S R Ny A eva - RRENY S The
mxture vvas m&hﬁﬁlgmtdmgamﬂgnimEMn car bonate soI ution (saturat ed, 50
25 r| ed (I\/Q‘S@ .an | v evapgL reduced
pressure %%%édmargoé 6§Q e%é W%gs P E ?uﬁgc lEﬂc';?nat?fography on

silica gel t o g3R/ BRB6RR34(H-tsano-2- hydroxyphenyl) 6-phenyl 1-oxa- 7-aza spiro[4.5)decane

(Example 274, 5633 mg, 1.6 mmol) and diisopropylethylamine (0.566 mL, 3.2 mmol) in
dichloromethane (50 mL) and the mixture was stirred at room temperature for 16 h.
The mixture was washed with sodium hydrogen carbonate solution (saturated, 50

25 mL), dried (MgS04) and the solvent was evaporated under reduced pressure. The
residue was purified by flash column chromatography on silica gel to give the title
compound as a colorless solid (465 mg). 'H NMR (2560MHz, CDCls) & 7.72 (1H, d, J
1.9 Hz), 7.54-7.60 (3H, m), 7.22-7.36 (4H, m), 5.33 (1H, m), 4.26 (1H, dd, 7.2, 8.7 Hz),
3.94-3.98 (1H, m), 3.81-3.88 (1H, m), 3.69-3.75 (18, m), 2.77 (1H, dt, J 3.5, 12.6 Hz),

30 2.64 (1H, dd, 8.3, 13.0 Hz), 2.25 (1H, dt, 8.1, 13.1 Hz), 1.89 (1H, dd, J 8.6, 13.0
Hz), 1.71-1.77 (3H, m), 1.56 (9H, s), and 1.46 (9H, s).



conpound as a colorless solid (465 ng). [err]H NVR (250MHz, CDCl[err])
[err] 7.72 (1H, d, J 1.9 Hz), 7.54-7.60 (3H, m), 7.22-7.36 (4H, m,
5.33 (1H, m, 4.26 (1H, dd, 7.2, 8.7 Hz), 3.94-3.98 (1H, m,

3.81-3.88 (1RyoPusriy 69-3-75 (1H, m), 2.77 (1H, dt, J 3.5, ,;@,,,@Bm)mso
2.64 (1H, dd, J 8.3, 13.0 Hz) 2.25 (1H, dtgg J8.1, 13.1 Hz), 1.89 (1H dd,
J8.6, 13.0 Hz), 1.71-1.77 (3H, m, 1I.56 (9H s), and 1. 46 (9H, s).
WD 97/ 49710
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DESCRI PTI ON 120 D RIPTION 120

(3R 5R, 69)-3-[ 2-kp q i £ : 4
6- phenyl - ' :
Prepared from ( 328K IO BLRIGO1 - 2100080 r orret hyl )phenyl) 6- phenyl
S 1-oxa-7-(tert- b%&pﬁé@&m mé -5 L (ARSI etIFE

according to the et hodmg# g{:rfybtqu{&y (&3 H)ﬁII\/R 360|\/Hz
cDA [err]) [®rr ]1-%‘az174(‘1'€a pptoxycarbonyl}sza-spiro[4.Glgecane xamPW]lﬁ f‘mdlem the) |
(IH m, 2.51 (Jdrbthmofn%a&ﬁ)t(owu nknmc?ﬁso(vﬁtd CDLls) 81. 947(91{151,136172 (7H,
415(1Hn’)529ngs) ?I ﬁ nﬁ & ))7
(Mr1-Clerr] H er i 1 4(1@111),216 1H, m),251(1 m),28b(1 m), 371 H, m), §93tHpm), o
121 6- Fl worsad B; i (B YH ) G IT22V%59 (13H, m). m/z (BS*) 570E@BLI-§JHg).t hi um
(1.6Min hexanes, 26 nL, 42 mmvol) was added dropwi se to a stirred,
cooled (-78 [err]C) solution of 3-fluoroanisole (5.0 g, 40 mmol) in THF
(150 nL) 10 and the mxture was DESGRIPTION-122 [err]C for 2.5 h. lodine
(11.1 g, 43 mol ) vvas added dropwi se and the m xture
was allowed to G).Flh o2 bl Water (200 niL saturated
aqueous sodi um t h| os@l‘B‘&V’é‘%@@dl-ﬁﬂ)lné‘ﬁ’e@eﬂ»ﬁ@FﬂI( 49 mmel)was added dropsyiee todded

and the |ayers wakRdSRsed @ﬁ@ib) sﬁhﬁo@mahﬁﬁﬁ (5.8 409h S I FIR (Y50 1)

The sol vent " &l Syegiguum e e ahaR-C FEdd ol et oAbl
purified byl&ol mm“%addemmémgi&ph;&xmre wid dllogedjivlwarml to kdonrOtestiptfature.

h / Et OAc (9 ' h t'tI I
(765 0 779 Teaths EBRRLS nbiFieh ahocipn o SRR 09033 34 R by B0 Y ©! |
6.6 Hz, J[err] 8&veRe added agd The laydrs were sgpagated fThe aq@O@Qlaye_ﬂ-\lyan!xtract& withiz) | and

3.90 (3H, S). orher (200 mL bined fract dried (MgSOs) E MR svdnt25
(5R, 6S) - 3- ( 2- Mot How 200 71, the combimed o ’5%'/’5 3T§nsw§mpﬁgn$ﬂgl e e P
& resique w :

but oxycar bonv| ) 28 e¥aoraipd undey gedugedpres as purified by column
(5R, 69) - 3- o rrekhmmﬂihﬁyoﬁ sime @ml elﬁh@(ﬁxtﬂ hésiaQE/ELOAL (wma gheBnd tine a-

(0. 165g) . comonynnn  pelavefr o Gy RM Becbir oS Ghody

7.7 mol ) in toIJuemiz( d58.2 Hz), 6.71 (1H, t, J 8.2 Hz), 6.62 (1H, d, J82Hz) and 3.90 (3H, s).

butoxyearbonyl)aza-spiro[4.5]dec-3-ene
(5R,GS)-3-'['rimethy1stannﬂ-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-
spiro[4.5}dec-3-ene (Description 6; 3.07g, 6.43 mmol), lithium chloride (0.163¢g),
2-bromo-4-trifluoromethoxyanisole(Description 12; 2.07g, 7.7 mmol) in toluene (25
30 ml) was degassed before addition of triphenylphosphine palladium (0) (0.37g). The
solution was degassed thoroughly before heating to 110 °C for 14 h. The solution was
partitioned between water and ethy} acetate and the dried organic phase was

purified by chromatography on a column containing silica gel (eluting with hexane
containing increasing proportions of ethyl acetate between 0% to 4%) to give the title
35 compound. 'H NMR (250MHz, CDCls) & 7.45 (2H, d, JJ 7.2 Hz), 7.30-7.2 (3H, m), 7.13-



30 m ) was degassed before addition of triphenyl phosphine palladi um (0)
(0.37g). The sol ution was degassed thoroughly before heating to 110
[err]C for 14 h. The solution was partitioned between water and
ethyl acetate and the dried organic phase was puri :

chr omat ogr WP col um containing silica gel (eluti ngﬁ%ﬁ%e
contai ning increasing proportions of ethyl 93cet ate between 0%t o 4% to
give the title 35 conpound. [err]H NMR (250MHz, CDCl[err]) [err] 7.45
(2H, d, J 7.2 Hz), 7.30-7.2 (3H, m, 7.13- WD 97/ 49710

PCT/ GB97/ 01630 7,09 (lH dd, J 9.0 Hz), 6.89 (2H, s+d).664 (1H, t, J 2.04 Hz), 5.16 (1H, s), 4.88%and

524 50 ang’ 4 el o i 413, géeﬁ-%“ﬂé%iu?f%“ Il glos(oi

s), 3.08 (1H nygr- ﬂ:&v(a}ﬁm)rrandxsusn s)lmB (E3*) 506 (MAIRH, . and 1.37 (9H,
s). mz (ES[err]) 506 (M+l).
EXAVPLE 2

(5R, 6S) - 3- (- Met hoxy 5-trifluoronmet hoxBKAMBLE 26- phenyl - 1- oxa- 7- aza- spi ro[ 4

. 5] dec- . 1 6 henyl-1-0xa-7-aza-spirof4.5]dec-
(5R 6S) - 3- ( 2- VP y -p ert -

but oxycar bony| )3ene Spl ro[4 5] dec-3-ene (Exanple 1; 2.7g) was dissolved in
10 dichl oronet hangp éﬁﬁ%iﬂ . Mefhoky @&bﬂmwybﬁénwe%eﬂﬂl1coxam(ein( 25 )

added for 10 mn efore eva oration tqQ dr nessg Frlflcatlon by
chr omat ogr aphy woxyearbenybgza-spirof4. 5]€‘ti’r?t ene{Examrle 15 %% yas dsebglihg with

di chl or omei hanezigfisromiethaRe (A61161 Kb aktydiue Rifiiordddetic acid (25 mi)faddal fﬁﬁm)inir{.
aqueous anmoni 25:1 betvvee 0% t 0,5%. e.the titl

[err]H NMVR (363?9&3?‘* £9 §rypegs and ?“’éé” f“gﬁg ehyomatograpty ?n%

7.20-7.10 (3H, dﬂi‘)xtanﬁn@ﬁihéa’].ﬁgl (elGting with dighlérod@thape Bftdiping 118=re13mg1>r1>p°tti0n$ 8. 97
Hz), 6.64 (1H, d4. 26
(2H, ABdd, J 11‘%5‘#““2‘%'8‘1%"5’3“33‘%%#% i g’ A % &"jettg')me Somtpdufi] (1H,
td, J 12.1, 2. 7% NMR (360MH2. CRCL) 3785 @H, dw 8.4 @Esz)'mﬂcj@qmmoo g, A

e M, R R A g it e

EXAMPLE 3 2.11 Hz), 4 85 and4. 26 (2H, ABdd, J 11. 91 .0 Hz), 3 75 (4H, s), 3.26 (1H, bd), 2.83

(3S, 5R, 6S) - 3- ( 2aietid) 9%8:102.46 Ha), HQ&Q@EIIFGQWD%“WQ(E@*)I@OEM%BI oxa- 7- aza-
spi ro[ 4. 5] decane

(5R, 6S) - 3- ( 2- el FeRplest this Pﬁﬁwbmﬁﬁ&%ﬁé‘%ﬁ“) digthy} ether as the hydrochloride

7-aza-spiro[ 4. Sl pl2mesecBxampl e 2; 1.4g), 10% pal | adi um hydroxi de/ car bon
(0. 259) in methanol (90 m) containing acetic acid (9 m) was

hydr ogenat e at 50psi for 16 h. The solution was filtered,
evaporated and the residue was crystal ch from hexane to

give the title G- (0 Nidihosd 5tk Hfkoroflefto Mz, CDCl[err])

[err] 7.50-
' spiro[4.5]decane
A mixture of (5R,6S5)-3-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-oxa-

25 7.-aza-spiro[4.5]dec-3-ene (Example 2; 1.4g), 10% palladium hydroxide/carbon (0.25g)
in methanol (30 m]) containing acetic acid (9 ml) was hydrogenated at 50psi for 16 h.

The solution was filtered, evaporated and the residue was crystallized twice from
hexane to give the title compound. m.p. 91-104 °C. *"H NMR (250MHz, CDCls) 5 7.50-
7.54 (2H, m), 7.33-7.36 (3H, m), ), 6.90 (1H, dd, J 8.9, 2.07 Hz), 6.68 (1H, d, J 8.9 Hz),

30 6.17 (1H, d, J 2.7 Hz), 4.08 (1H, t, J 7.8 Hz), 3.75 (1H, m), 3.69 (4H, s+d), 3.24 (1H,
bd), 3.12 (1H, dd, J 10.3, 8.03 Hz), 2.82 (1H, td, .J 12.4, 2.6 Hz), 2.16-1.80 (6H, m), and
1.55-1.64 (2H, m). m/z (ES*) 408 (M+1).



7.54 (2H, m), 7.33-7.36 (3H m),), 6.90 (1H, dd, J 8.9, 2.07 Hz), 6.68 (1H,
d, J 8.9 Hz), 30 6.17 (1H, d, J 2.7 Hz), 4.08 (1H, t, J 7.8 Hz), 3.75
(1H, n), 3.69 (4H, s+d), 3.24 (1H, bd), 3.12 (1H dd, J 10.3, 8.03
HZ) 2.82 1%();#49712. 12. 4, 2.6 HZ) 2.16-1. 80 (6H, IT), and PCT/CB97/01630
1.55-1.64 (2H, Mz (ES+) 408 (Mkl). 95 WO 97/-49710
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EXAMPLE 4

(+)-(3*S.5R*. 6S*) - 3- (2- Met hoxy-5-tri fl uor onet hoxyphenyl ) - 6- phenyl -1 - oxa-7- a
za- spiro[ 4. 5] decane EXAMPIF~4 tit|l e conpound was prepar ed

in a manner anal@%ﬁﬁwﬁﬁ%ﬁgml&%ﬁ&%@a Berd - 8hendE £52:C7-aza-
(5R*, 6S*)-3-trinet é st annyl - 6- phenyT - I-oxa- 7-(tert -

but oxycar bonyl ) . 5] dec-3-ene (3.07g, 0.419 mmol) as the starting

ggt eri alt vm TR i€l Wﬂa WS pip 2R 124 mafinél hnalbgh3E6 BRathsied1,®n t o
scrip |on sin

1-tert-but o sg’f(’% i 56* &P efrimethylstannyhfobenyliliona 7(lertss st arting
mat er i al . butt{x?édi'l}dﬂybm spitb{d)sfdec-Boné (3.07g R4 1. thrhol) ddthe Bartidg Matekial] d.

1505219, 8 e ol ekl L

6. 68 ( 1H d, J S-@rtinyoxy@ridyls-phenglphperidin-3-feDeatripGox Bl sminamdteiiaso- 7.54°

(2H, m. mz (E !
EXANPLE 5 15 %ﬁ%@&ﬁ L5 18 BLmIsLES CH &l SR &0 %4 Gy m), 2.80
henvl - 7- (1.1, 4- t(Hﬂaz)oByD~338 (2H, m), 3.691¢1ih ), 8i6-B.86 (2 an)74. alzélﬂs pl).rGJI'lél(lHJ dletane

To a sol ution of 'Ztﬁﬁ 1?}%86‘;%9%4 é')?g%tsilqi% rﬁ) t,?gylwgﬁ}gg@t Jﬂ%‘?’?&"?exl ) - 6-

phenyl - oxa- 7- aza spi'ro[4 and
KlerrJC err] (2H, m). mfx 59408 MBL. mml) in di rrethylforrramde (2 m) was
added a solution of Nfornyl-2- 20 chl or o- am drazone (0.055g, 0.405

mol ) in dinethylformamde (0.5 m). ngéon was stirred at

roomtenperature for 2 h. then was hea oi | bath at 140 [err]Cfor
2 h. The cddl ed (EN6R M i hénwd ty

wat er and the eth SC1d/ -
dried (MgSq errf7- renoved in vacuo and the residue
purified on a col umTcereélation sfghes(3558:65)81(2-frethoky-Hgrifféoromethpiyiphenyl)-6-

di chl th SG 0. 88
(96:4) 10 i vo PRABIRC i bl e 5‘%%.%" é%%‘mm&%ﬁm )Q[err] s
7.91 (1H, s), 7(G2p4gplp4 mmol)in digethy ¥eg ajdded agolygion ofl formyl-38. 8
Hz), 6.69 @bH @hlorb-dimidrdzéne (095530, @whm%}),m &x&&.ylmmmdém ml). THe $ofutidd)

3.84 (1H, , 3.77 (1H, t, J9.15 3 2H , _
3. 10- g 01 ?)ZH My s’é’.’%‘t"(‘fﬂ‘“ t‘t‘“l!f’i‘*?z"cﬁ’%&; “‘%‘ iyl “}aﬁ%’ ‘(‘§F|°S hf‘?‘ “&.%%"%H, m
and 1.62 30 (2. THA cool®ll ZollfisuwasidArdd Hth)a. mixture of ethyl acetate and water and the

organic phase was washed with saturated brine and dried (MgSO). The solvent was

ol _anall_ hase vvashed Wi t h sat urat ed br| ne énd

removed in vacuo and the residue purified on a column containing silica gel (eluting
25 with dichloromethane containing 1-6% of a mixture of methanol:ammonia (SG 0.88)

(96:4) to give the title compound. *H NMR (360MHz, CDCls)  7.91 (1H, s), 7.55 (2H,

bs), 7.34-7.33 (8H, m), 6.92 ( 1H, d, J 8.8 Hz), 6.69 (1H, d, J 8.9 Hz), 6.13 (1H, &), 4.09

(1H, t, 7.89 Hz), 3.84 (1H, s), 3.77 (1H, t, J 9.15 Hz), 3.71 (3H, s), 3.48-3.39 (2H, m),

3.10-3.01 (2H, m), 2.36 (1H, t J 12.0 Hz), 2.17-2.06 (3H, m), 1.86 (2H, m), and 1.62
30 (2H, m). m/z (BS*) 489 (M+1).
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EXAMPLE 6

(5R, 69) - 3-( poxy-5-trifl uoronet hoxyphenyl) - 6- phenyl za-
spiro[ 4. 5] dec 6%9@#@ Preparegq; fromthe corrpouné"%jf%zsse
Description 13 and (5R 6S)-3- 5

trimet hyl st annyl - 6- phenyl - 1- oxa- 7- (t ert - but oxycar bonyl ) aza- spi r o[ 4. 5] dec- 3-
ene according to the nmethods of Exanples 1 and 2. [err]H NWR
(360MHz, CDCl[err]) [err] 1.25 (3H, ME_EZGHZ) 1.27 (3H, d, J 2.6
Hz), 1.66 (1H B eols {Bs o[e : Toaga.l LH M, 2.08
(1H, m, 2.83 (IHd S, 2 . ' ) C T, 3.79 .
(1H, s), WJM 21Hz) 445(1Hn),486(1H, dd, J

52 ngHi)Hz6 1g gGl?‘fﬂ; fﬂnlﬂemmpb@dof‘ﬁeﬁ%gho&%aﬁd(5&0%35 hz) . 3? (7§H( 13

6.4 Hz). ( Egn)etlg@ﬂw{xm)@)phenyl l-oxa-'? (tert-hutoxycarbonyl)aza-spxro[tl 5]dec 3 -ene

EXAVPLE 7 according to the methods of Examples land2 1H NMR (360MHz, CDCls) 5 1.25 (3H, -
(5R,65)-3-(2-Allyloxy-5-trif]uoronetho -l -oxa-7-aza-spiro[ 4

. 5] dec- 15 3 i3 Hpg}-8F (PFh d; &6 H), 1 X‘?é(lﬂ m)) 178 FIH dx Jﬁ%ﬂeﬁ’éﬂ }9%m t he

conpound of De mla; 2®8 (i!14 @))4d. ségﬂlﬁcslnﬁs 28Hz.),330 (lH,d J 10.4 Hz), 379}1Hs
trimethyl stannyl%ﬁ(ﬂé gny -| -‘oxa- 7- dec- 3-

tert-but
ene accdr & 122 Adlz, (g{l%u Oxég%‘i ‘g’r%z g%r]fﬁll??)g 2‘45 C,
Eih”?;NN?%‘Z’m’lHM’t“*ﬁd‘émmém'm‘m"’['H””3“’1“?99%"“31‘}%”?1733“3%" 7o
16.3, 5.9 Hz), .‘”gé’d’(‘ﬁﬁd’%&ﬂéi%ﬁ%’)égﬁ,%@ 3.02 (1H m, 3.26

(1H, m, 3.89 (1H, d, J 13.4 Hz), 434(1H d, J 12.4 Hz), 4.43 (1H m,

4.57 (1H, dd, J 17, 1.6 Hz), ﬁgﬁﬂ%f] J 10.1 Hz), 5.34 ( 1H m,
5.42 (1H, s), 7.36 (5H r’r), 8.99 (1H, and 9.68 (1H, bs). 25
EXAMPLE 8 5R.65)-3- 2-A -5 ethoxyphen 1-1-0xa-7-aza-spiro[4.5]dec-

(5R 65) - 3-1#- Trg.g% y- 2. 3-di hydr obenzof uran-7-yl)-6-phenyl - 1- oxa- 7-
aza- spiro|l 4.5 e . rep romthe
conpound of Description % ‘g”(‘?iﬁfli?ﬁ‘-“g‘-’““d of Description lfan% (?k,%g) g

trinet hyl stan nyhnﬁﬂpmaﬂmiylkmmﬂ-&:ﬁeqmdm&mwmﬂgst&a[aWB@M 5} dec- 3-

0179, 1) 00y AR by o R o 5P o Ak 01
(1H, n), 2.11 (OMSO))5 RTBUK, Hi 1214 H), 181 GLH, m).71.92 (1H, dt, #i13, 3.8HD72.02H, t, J
810 e (i s b A Vgl o i 5
6.41 (1H, d, J (1Hpm), 3.89 (1H, d, J13.4 Hy), 434(1H d, J 12.4 Hz), 4.43 (1H, m), 4.67 (1H, dd, J

17, 1.6 Hz), 4.80 (1H, d, J 10.1 Hz), 5.34 ( 1H, m), 5.42 (1H, s), 7.36 (5H, m), 8.99 (1H,

bs), and 9.68 (1H, bs).

25

spiro[4.5]dec-3-ene
Prepared from the compound of Description 17 and (5R,6S)-3-

trimethylstannyl-6-phenyl-1-oxa-7-(tert-butoxycarbonyDaza-spiro{4.5}dec-3-ene

30 according to the methods of Examples 1 and 2. YH NMR (250MHz, CDCls) 5 1.68 (1H,
m), 1.80 (1H, dd, J/ 13.3, 4.33 Hz), 1.95 (1H, m), 2.11 (1H, m), 2.80 (1H,td, J 12.5, 2.7
Hz), 3.17 (2H, t, .7 8.8 Hz), 3.28 (1H, m), 3.80 (1H, s), 4.32 (1H, dd, J 2.2, 12 Hz), 4.63
(2H, t, J 8.8 Hz), 4.80 (1H, dd, J 12, 2.1 Hz), 6.23 (1H, t, J 2.1 Hz), 6.41 (1H, d, J 1.61
Hz), 6.88 (1H, 4, 1.2 Hz), 7.17 (3H, m), and 7.37 (2H, m). m/z (ES*) 418 (M+1).

35



Hz), 6.88 (1H, d, 1.2 Hz), 7.17 (3H n), and 7.37 (2H n). niz (ES+) 418

(M+1). 35 WD 97/ 49710
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EXAMPLE WO o490 PCT/GBITNI630 .
(5R, 6S5) - 3- (2- Met hoxy-5-(2, 2, 2-trifluoroet hgysy) phenyl) - 6-phenyl - 1- oxa- 7- aza-
spi ro[ 4. 5] dec- 3- ene Prepared fromthe conpound of

Description 21 and (5R 6S)-3- 5
trimet hyl st annyl - 6- phenyl - 1- oxa- 7- (tert - but oxycar bonyl ) aza- spi r o[ 4. 5] dec- 3-
ene according to the nethods of Mﬁ‘sﬂl and 2. [err]H NWR

(360MHz, DMBO- disd &8y)3-loMstho . . H.oxdi7-aza- 13- 4, 4.2
Hz), 2.00 (2H, m, 2. 2.4, 2.8 Hz), 3.26 , m, 3.70

(3H s), 3.75 (gﬂmls-ﬁld_ﬂr-:ga_(zH dq, J 8.3, 2.5 Hz), 4.3 (1H dd, J 11.9,
2.2 . Hz), 4.84 (1H, PﬂgareaﬁLﬁtﬂeo&nﬂouthfD&cﬁﬂmﬁlWanBﬁR]G@31 Hz), 6.41

(1!_' n}z (Eé§)7 ?ﬁ%‘“ﬁ%ﬂ%ﬂm}’l—ﬁ-pﬁeny 1-oxa- --(tert-?mJ:?:'Zx}darbon:%l)gazg-splro[:r{%]deéi 8,4 35 (2H

EXANPL E 10 according to the methods of Examples 1 and 2. lH NMR (360MHz, DMSO-d¢) 5 1.64

(4 5] dbe 3 Qb Erd gl ot SROTL TR0 D0 ) s R TR o (R R "

Description 22 @H| n)oB7GGH, 3); 3.75 (1H, s), 4.21 (2H, dq, J 8.3, 2.5 Hz), 4.3 (1H, dd, 7 11.9, 2.2

trimet hyl stann ert; X - Spi .4 dec- 3-
ene Y acc)c/)ha? ﬂ%q?gy‘t%e"%? ’n% gltz)o?’ 'tlég%in% %g?%ng%f%ﬁi[%e‘? ?]Hlif‘kl

(250MHz, CDCL[ ef2H, ), J 3/7H2).17. BO(3H1M), and 7.35 (2Hx)m). h/2ABS) 420 (MitD). J 13.5 and 4.3
Hz), 1.97 (1H, m, 2.02 (1H m, 2.83 (1H, dt, J 12.4 and 2.7 Hz),
3.28 (1H, m, 3.78 (1H, s), 4.08 (2H, . 4.22 (2H, q, J 8 Hz), 4.36 (1H,
20 dd, J119and22Hz)484(1I—&é¥@-¥é9and19m)616(1H
t, J 2.1 Hz), 6 H.o. - -épikAd. -
(3H, m, and 7.
EXAMPLE 11 25 €ne

(5R, 6S)-3-8-Di fl uor onet rmyaﬁd&bmfthuednﬁpmhmam%&mﬂo)rzﬁaﬁmm&l& oxa- 7-aza-
?)glszz(rjl[ gt |51)ﬁe(2:338§fge('§wa€§¥1 Ggphenyl 1-0xa-7- (tm-btlf&expcarbonyliarzg @pxt Tf 5]% grlxjend of
trimet hyl st anny hecerdpkmy:he methods of Bxamples B and 2 EHNMB:(950MEz CHSY § 16051 Hec- 3-
(360Me, DVBo. Pl b 9 1850845 5, £ETAR, B 20?0l ) 265U i U .0
3.04-3.12 (1H, m)d 2.3 Hap 3283 8H (1), 3.78Y1H,4), 30821, m)g4.22 (2Hz q, J 8 Hz), 436 Y1H4 . 60
(1H, s), 4981 (adtF11Dh anh 226H hearrflialFihe §kd 18P el1bltind; 7 d131H%)45 7- 16

1H, t,
( (1H, t, 1.7 Hz), 6.72 (2H, d, J 1.7 Hz), 7.15 (3H, m), and 7.36 (2H, m). m/z (ES*) 488
M+1).

25

spirof4.6]dec-3-ene
Prepared from the compound of Description 23 and (5R,65)-3-

trimethylstannyl-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro(4.5]dec-3-ene
according to the methods of Examples 1 and 2. '"H NMR (360MHz, DMSO-de) 5 1.8-
30 1.9 (1H, m), 1.9-2.1 (1H, m), 3.04-3.12 (1H, m), 3.26-3.36 (1h, m), 4.33 (1H, 4, J 12
- Hz), 4.60 (1H, s), 4.91 ( 1H, 4, J 12 Hz), 6.41 (1H, s), 7.08 (1H, d, J/ 3 Hz), 7.16 (1H, t,
J 7.3 Hz), 7.25-7.4 (5H, m), and 7.45-7.47 (2H, m). m/z (ES*) 442 (M+1).



J 7.3 Hz), 7.25-7.4 (5H, n), and 7.45-7.47 (2H, m). nz (ES+) 442 (M+l).
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EXAMPLE 12

(5R. 6S) - 3- (gv?gmgnﬂ Trifluoroethoxy)-5-trpgl uoronet hoxyphenyl’?mgm‘ﬁenyl
xa-7-aza- spiro[ 4. 5] dec-3-ene Hydrochl ori de

Prepared fromthe conpound of Description 24 and (5R, 6S)-3- 5
trimet hyl st annyl - 6- phenyl - 1- oxa- 7- (tert - but oxycar bonyl ) aza- spi r o[ 4. 5] dec- 3-
ene according to the rret hods oOEXAMBEH3Z 1 and 2. m z (ES+) 474
(MH1) . ' i

(3S.5R. 6S)-3-(2Z-
10 spi r o[ 4. SFRIBNGA HeH Prepared fromthe
conpound of Exarrpl e 6 acp:@ ﬁlea&oh&h&banmhmom@&npnonuan 8-3. mp

o), 1.65 5 r‘f&%ﬁ%@wy DR T ferspafosiaartp g iimlt Sec yoter 314
3.06 (2H, q, Jafokdidg to3hSfetHolth of Examples Mand 8. aﬂmwma\m)w (1H t, J7.8

Hz), 4.49 (1H, s), 4.55 (1H, n), 6.12 (1H s), 6.99 15 (1H, d, 9 Hz),
7.06 (1H, m, 7.46 (3H, m, 7.56 (2H, m, 9.0 (1H, bs), and 9.65 (1H bs).

uor onet Noxyp eny
gehlo) ride

mz (ES+) 436 (M+l). EXAMPLE 13 EXAMPLE
14 - ' -1-0xa.7-aza-

(3S.5R 6S5) - 3-(5- 2. -phenyl -1 - oxa
-7-aza- 230 SP; CeCnE SYYPOSUIDKIER ochl ori de . Prepared from
the conpound of Exapwpsream@b i@ of Deanip @Q&Loﬁin to the methdér0l € 3. mp.

2 B T i sy A

(1A, t1 J 7.9 A, ¢, J1BOHeR 180 (2H, 4, J 184 Hzy 20498H An) 806 (24, 460 0 H), 33D.(184; 17
E%/Ei) 8), 1.03 gn),'é 59 (st .16 U, tn}7 s 3§ 4 o ik, (s?'jssﬂ%me%(% z, (Bgt) 420

(3S, 5R, 6S)153- ( 2yt Didbe) 796 (O, 2n)27.46 (IH, un)y DE GHxam), 91038 bsfi-aph 165I(1H, laX a- 7- az

a- spi rnl,4qE§L 1 drochl oride 30 Prepared fromthe
conmpound of Exarrp cording to the nmethod of Exanple 3. mp.
126-128 C. [err]H NI\/R(360M—Iz, DMSO-d[err]) [err] 1.77 (3H m, 1.99 (3H,

EXAMPLE 14

20 spiro[4.5lde
Prepared from the compound of Example 8 according to the method of
Example 3. m.p. 303-305 °C. ‘H NMR (360MHz, DMSO-d¢) 5 1.81 (3H, m), 2.0 (3H,
m), 3.09 (3H, t, J 8.9 Hz), 3.22 (2H, m), 3.67 (1H, m), 4.06 (1H, t, J 7.9 Hz), 4.35 (2H,
dt, J 8.9, 4 Hz), 4.46 (1H, s), 6.17 (1H, s), 7.03 (1H,s), 7.47 (3H, m), and 7.54 (2H, m)
25 m/z (ES*) 420 (M+1).

spiro[4.5]decane Hydrochloride

30 Prepared from the compound of Example 9 according to the method of
Example 3. m.p. 126-128 °C. "TH NMR (360MHz, DMSO-de) § 1.77 (3H, m), 1.99 (3H,
m), 3.17 (11, t, J 10.2 Hz), 3.59 (3H, s), 4.09 (1H, t, J 7.7 Hz), 4.47 (1H, q, J 8.9 Hz),
6.05 (1H, s), 6.82 (2H, s), 7.47 (3H,m), and 7.57 (2H, m). m/z (ES*) 422 (M+1).



m, 3.17 (1H, t, J 10.2 Hz), 3.59 (3H, s), 4.09 (1H, t, J 7.7 Hz), 4.47

(1H, g, J 8.9 Hz), 6.05 (1H, s), 6.82 (2H, s), 7.47 (3H,nm, and 7.57
(2H, m. mz (ES+) 422 (MW1). WD 97/ 49710

PCT/ GB97/ 016340 9749710 PCT/GESP01630
EXAMPLE 16

(3S,5R 695)-3-(2.5-Bis(2,2,2-trifluoroet hoxv)phenyl) 6- phenyl 1- oxa-7-aza-
spiro[ 4. 5] decane Hydrochl ori de Prepared fromthe conpound of

Exanpl e 10 according to the nethod of 5 Exapfgllge 3. mp. 210-212 C, [err]H

NVR (250MHz, DMVMBO-d[err]) [err] 1. 88 (18 7 Hz) 2.04 (2H,
M, 2.27 (31 M @S5RESLEts bisalfs ABhdrth6-Renyid- 88 Kbl M), 4.37 (
1H t, J 7.9 Hz), 4. 7 .Hz)709(1Hdd 7900, 20 H). 7.23
(1H d, 91Hz) 4.5ldecane Hy e  and 7.77 (2H, m). mz (ES+) 490

(ML) - Prepared from the compound of Example 10 accériidyfeb thelrdethod of

(3S, 5R, 68) 3 2- i | xa- 7-
aza. 3 r SR E?%a*&ﬁr%@mgmﬁ%mﬁlﬁ P ARTH e

conpound of Exanglod (215[, m);eaﬂmmgn)t 233 (28, et DHz)8.48 (1H, m), ID6(1H| m),3.37[(er r ] H

15 5000-2. 1 (G 9 6 Gty Tpdsilyrshar g’y Size By fd lf ai gl

3.81 (1H, qn, J97.67 (3H, m}iahd 7.47 (2, e Hn/z(ES*) 89G-@4+1).4. 51 (1H s), 6.10 (1H,

s), 7.16 (1H t, J 7.3 Hz), 7.23 (2H s), 7.40-7.54 (3H, m, and
7.58-7.60 (2H, m. mz (ES+) 444 (M+l).

EXAVPLE 18 3@ EXAMPLE 17

(3S, 5R, 6S) - 3- ( 2- (5 &R (£ biag i Atk dxh-78mpheny! -

| - oxa- 7- az,a [ o Hydr ochl ori de :
fromthe conpouné ceot ding to the nethod of Exanpl e
3. mp. 209-211 [erl’]Erephﬁ’dJ’ﬂ'dﬂlWBmﬁ PRV P Exaiyl< Ot Ddcesrling t¢ themletBod®m3- 1. 69

1H m, 1.70-
D 5o (ih nfEeels . B NV toetieny 456:005 k67 n )y 13 R 1 dapfad i)
4.74-4.78 (28, njzooa IBYSH i), 39F (LH, xi)18.74 QUE, ¢, 2F6 H) 3.3 {LH) 4n), 8.81 (1H, qx? JAB (3H,
EXAI\/%E% 1956 7. 5%, 25 (1 ¢, Fotan, a3V ad S, & 118 5), 7.16 (1HL ¢, 7 7.3 Hz), 7.23 2H, s),
(3S. 5R. 6S) - 3- ( 2- (A04.54-(3Hi W), avd 68162YZH,30)f n(zdESPUEAMHD.6- phenyl - 1- oxa- 7- az
a_

Prepar ed

20

aza-spiro[4.5ldecane Hydrochloride
Prepared from the compound of Example 12 according to the method of

Example 3. m.p. 209-211 °C. H NMR (360MHz, DMSO-d¢) 5 1.63-1.63 (1H, m), 1.70-
1.88 (2H, m), 2.0-2.14 (3H, m), 3.06-3.12 (2H, m), 3.24-3.32 (1H, m), 3.77 (1H, m), 4.16

25  (1H,t,J 8 Hz), 4.51 (1H, s), 4.74-4.78 (2H, m), 6.19 (1H, s), 7.11-7.20 (2H, m), 7.44-
7.48 (3H, m), and 7.56-7.58 (2H, m). m/z (ES*) 476 (M+1).

30 spiro[4.5]decane
- Prepared from the compound of Description 25 according to the methods of

Examples 1,2 and 3. 'H NMR (360MHz, CDCls) 6 1.69 (1H, m), 1.81 (1H, dd, J 8.5, 8
Hz), 1.92-2.07 (2H, m), 2.74 (1H, dt, J 12, 2.7 Hz), 3.11 (1H, t), 3.16 (1H, m), 3.568 (1H,
8), 3.73 (IH, qn, J 8 Hz),4.02 (1H, t, J 8 Hz), 4.16 (2H, q, / 8 Hz), §.95 (1H, dd, J 9.6,



30 spiro[ 4. 5] decane Prepared fromthe conpound of
Description 25 according to the nethods of Exanples 1,2 and 3.
[err]H NVR (360MHz, CDCl[err]) [err] 1.69 (1H, m, 1.81 (1H, dd, J 8.5, 8

1. 92- ZWQ”;‘}M’ m, 2.74 (1H, dt, J 12,2.7 Hz), 311t(l,]:?%6;b15(m

,358( s), 3.73 (1H, qn Jdez)402(1H 4.16
(2H, g, J 8 Hz), 5.95 (1H, dd, J 9. WD 97/ 49710
PCT/ GB97/ 01630 100
3 Hz), 6.56-6.69 (2H, m, 7.18-7.27 (3H, M, and 7.39-7.41 (2H, M. nlz
(ES+) 410 3 Hz),/4:66)6.69 (2H, m), 7.18-7.27 (3H,m), and 7.39-7.41 (2H, m). m/z (ES*) 410 EXAMPLE
20 5 +1).
(5R, 6S) - 3-(5- Mg!tahanesul f onyl - 2- net hoxyphenyl ) - 6- phenyl - 1- oxa- 7- (tert-
but oxycar bonvl ) aza-spiro[ 4. 5] dec- 3- ene Prepared fromthe

conpound of Description 28 and (SR, 6SEXAMPLE 20

trimet hyl stannyl| - h 7 yt ox car bonyil )aza
ene ;!‘J.;' S Methanesulionyl:2-ethoxyphe 5n -
cod [err]) [erﬁhﬁﬂm&ﬂﬁlﬁm@_ﬂﬁ ) 8.8, 2.4 M), 7.59-7.58 (1H d,
J 2.4 Hz), 7.49-7.4 317 7.02 (1H, d,
8.8 Hz), 6.69-6. 68? “'eﬁ)f{'g“%‘hf : .0‘83”42.89%‘%(5‘?@1,5366‘, J12.1, 2.06
Hz), 4.68- 4. 62tfithbthylithnnyl-6-ghehnyl- 2-n%7{ﬂ#—bu%xjﬁrb@niﬂaz@-1sbi;o[4)5]de8»3&Ee (3H, s),

i and 157 dpeige olhe il o Bgite 1 b linde ool s e BB el

EXAMPLE 210 J 8.8, 2.4 H2), 7.59-7.58 (1H, d, J 2.4 Hz), 7.49-7.43 (2H, m), 731 7.20 (3H, m), 7.05-

(5R 6S) - 3-(5- spbf, I y sp|r0[4
5] dec- VoR I bR 6 el (JRND KD ) SREDN L B 2508 T
accordi ng to t Hae)4EBHAL @GH, &b J 12.1% % 4.26-4[13 (HH.Le\RRS5 (315 6GM3A8- 3@@3)

[err] 10.33 (1ﬁ.) :4963éhs),72 1738286(71@1 (:éHszdﬁvs(éH m(7a3d437(9H 8). n'.deE 5000 /- 45

spi ro[ 4. 5] dec- 3-

(2H m, 7.32-7 31" (1H 7.28°7. 21 89(1H d,
J8. 7 Hz), 605%93(1H m), 534(1H s), 4.91-4.86 (1H, rr) 4.46-4. 41
(1H, n), 4516- 4.12 (1H, m), 3.82 (3H, s), 3.53-3.49 (1H, m, 2.97
(3H ), 2.56-2.50 (1H, M, and 2.1 pyyperdl,95 (3H M. mz (ES+) 400

(M+1). 25 EXAIVPLE 22

(3S, 5R, 69) - 3- ( BAGE théixes Ramiekiroxyntie g P -
spiro[ 4. 5] decag Prepar ed fromthe corrpound of Exarrpl e 21
according to t Fret hod of 30 Example_3. [err]H NVR (250MHz, CDCl a) 6
7.72-7.67 (1H, dd, Brepared fromgthespmponnd of Bxapgple 20 according to the method of

20 Example 2. 'H NMR (250MHz, CDCls) § 10.33 (1H, br 8), 7.78-7.73 (1H, dd, J 8.7, 2.4
Hz), 7.55-7.45 (2H, m), 7.32-7.31 (1H, 4, J 2.4 Hz), 7.28-7.21 (3H, m), 6.92-6.89 (1H, d,
J 8.7 Hz), 6.05-6.03 (1H, m), 5.34 (1H, s), 4.91-4.86 (1H, m), 4.46-4.41 (1H, m), 4.16-
4.12 (1H, m), 3.82 (3H, s), 3.53-3.49 (1H, m), 2.97 (3H, s), 2.56-2.50 (1H, m), and 2.1-
1.95 (3H, m). m/z (ES*) 400 (M+1).

25
EXAMPLE 22
3 -3-(6-Methanesulfony]-2- oxyohenvy}-6-phenyl-1.0xa-7-aza-
spirof4.5]decane
Prepared from the compound of Example 21 according to the method of

30 Example 3. 'H NMR (250MHz, CDClp) 6 7.72-7.67 (1H, dd, .7 8.7, 2.3 Hz), 7.54-7.50
(2H, m), 7.39-7.29 (3H, m), 7.06-7.05 (1H, d, J 2.3 Hz), 6.85-6.82 (1H, d, J 8.7 Hz),
4.13-4.07 (1H, m), 3.86-3.74 (1H, m), 3.74 (3H, s), 3.70 (1H, s), 3.27-3.22 (1H, m),
3.19-3.11 (1H, m), 2.87 (3H, m), 2.88-2.78 (1H, m), and 2.14-1.56 (6H, m). m/z (ES*)
402 (M+1]).

35



(2H, nm), 7.39-7.29 (3H, m, 7.06-7.05 (1H, d, J 2.3 Hz), 6.85-6.82 (1H d,

J 8.7 Hz), 4.13-4.07 (1H, m, 3.86-3.74 (1H, m, 3.74 (3H, s), 3.70
(1H, s), 327322 (1H, m, 3.19-3.11 (1H, m, 2.87 (3H, m,
2.88-2.78 (| Ryo'$yuergg’d 2.14-1.56 (6H, m. mz (ES+) $8chdiviése 35
WO 97/ 49710 101

PCT/ GB97/ 01630 101
EXAMPLE 23

(5R, 6S)-3-[2-(Trifluoronethoxy)phenyl] - oxa-7-(tert-but oxycarbony
| ) aza- spiro[ 4. 5] dec 3- ene ExRRﬁ% 31Prepared from

2-(trifluoroneth Benyl-D-0xa-7-(tert-butoxyearbonylaza-

trimet hyl stannyl - 6 S‘Pﬁggl q-l -oxa 7- (tert but oxycar bonyl ) aza- spi ro[ 4. 5] dec- 3-

ene accor thod of Exanple 1. [err]H NWR (250MHz,
CDCl[err]) [err] 7.56Prépdred fdm 2-(tnﬂuoroma§hpxy7m&:beﬁzeﬁaa4cﬁdslﬂm-36 51-6.49 (1H,

n, 5.14(1H s) dd ] 4.55 (1H,
Q0 3 12,2, 8.0 pfeiyatinhd eidor oxln i hyokyclibonsfigm adily ol Bars,

(IH, m, 1. 90 1 5®°l(dmt0ﬁ)emathddafmm-l) JH MR (258MFz40DCls) & 7.56-7.43 (3H,

(22’“ CLerrTH errly 734% 17 6H,m), 6.51-6.49 (1H, m), 5.14 (1H, s, 4.95-4.89 (1H, dd, J 12.2 2 VPLE
(5R, 6S) - 3- [ 2- ( Tr Be) 461-¢/6t(Hd.dd) g118.2)2.0 He), 4118+ (1H,aw)a3. 20 -318(8pmm)o2.22-8Pp8ec- 3
-ene r . . .W%ggﬂ according to

t he met hod of (4, "SE%@W{)?%I(%{HPE@? Hasﬁgg (25 M-)lzéb [@‘elr%?]) [err]
7.39-7.35 (34, m, 7.25-7.06 (6H, n), 6.90. 15 6.87 (1H m, 6.04-6.03
(1H, m, 487482(1H dd, J 12.0, 20M@§433(1H dd, J
12.0, 2.0 Hz), : . . 055 2.

2.85-2.75 (1H, -2 B uoromelaox LRy 2P HOEfe

(ES+) 376 (Ml). Prepared from the compound of Example 23 accordmg to the meEiﬁﬁMPLE 25 20

(3S,5R, 69)-3-[ 2- ﬁTI’I fil EQWMQQ%H&L};P pe%y% rﬁ?%sz'ogﬁpou 653{’4 5] de

cane Hydr oxafﬁ' or i dé € Co
Exanpl e 24 iﬁcorGiBthm)Imm(iﬁBhﬂﬁm)MS’?482(1fEd®.r#bl2d),30}{$r¢q&-4MﬂH(%0M-lz

727 7 25 (e R poled O b teapodn italagis sl

(1H, s), 25° 42151341%I(ngnndr;85-368 wmmwg«s 189-3.26 (1H, m,
3.22-3.17 (1H, n), 3.10-3.04 (1H, m, 2.14-2.08 (3H, m, and
1.83-1.67 (3H, m. mz (ES+) 378 (M1)

EXAMPLE 26 "EXAMPLE 26
(5R. 6S) - 3- [ 20 Cy c{3S!BR 6553-[2-(Tiflkdrbmiéth G 3-ple

Hyvdrochloride

Prepared from the compound of Example 24 according to the method of
Example 3. 1H NMR (360MHz, DMSO-dg) 5 9.76 (1H, br s), 9.04 (1H, br s), 7.62-7.51
(5H, m), 7.27-7.25 (2H, m), 7.12-7.07 (1H, m), 6.23-6.21 (1H, d, J 7.5 Hz), 4.52 (1H, 8),
25 4.15-4.11 (1H, m), 3.80-3.74 (1H, m), 3.39-3.26 (1H, m), 3.22-3.17 (1H, m), 3.10-3.04
(1H, m), 2.14-2.08 (3H, m), and 1.83-1.67 (3H, m). m/z (ES*) 378 (M+1).

30 butoxyearbonyl)aza-spiro[4.5)dec-3-e
Prepared from the compound of Description 29 and (5R,6S5)-3-
trimethylstannyl-6-phenyl-1-oxa-7-(fert-butoxycarbonyl)aza-spiro[4.5}dec-3-ene
according to the method of Example 1. 'H NMR (360MHz, CDCls) 5 7.47-7.45 (2H,
m), 7.28-7.20 (3H, m), 7.06-7.02 (1H, m), 6.96-6.94 (1H, m), 6.70-6.67 (1H, d, J 8.9
35 Hz), 6.64-6.63 (1H, m), 5.15 (1H, s), 5.00-4.94 (1H, m), 4.66-4.59 (2H, m), 4.15-4.11



30 but oxvcar bonyl ) aza-spiro[ 4. 5] dec- 3- ene Prepared fromthe
conpound of Description 29 and (5R, 6S) - 3-
trimethyl stannyl - 6- phenyl - 1- oxa- 7- (t ert - but oxycar bonyl ) aza- spi r o[ 4. 5] dec- 3-

ene g to the method of Exanmple 1. [err]H N CDd s)
[err] 7.47- g M, 7.28-7.20,43H, m) 7.06-7. %i?;‘?‘?ﬂ}%n?
6. 96-6. 94 (1H, ,670667(1HdJ8§ 6.64-6.63 (1H, m,

5.15 (1H, s), 500494(1H n, 466459(2H, n), 4.15-4.11 WO
97/ 49710

PCT/ GB97/ 01630 (2H, m), 3.10-3.08 (1H, m), 2.48-2.44 (2H, m), 2.20-2.10 (3H, m), 1.88-1.67 (4H, g1,

(2H, m, 3.10- 388 361, dy), 2.48-2.44 (2H m, 2.20-2.10 (3H, m, 1.88-1.67
(4H, m, and 1.36 (9H, s).

EXAMPLE 27 5

(5R 65)-3-[ 2- Cyclobutoxy 5-(trifl uorowenyl] 6- phenyl - | - oxa- 7-aza- -
spiro[ 4. 5] qéec- £ ‘ d fr¢ : _o ou d of Exanple 26

according t lcimiivioane : o " i e A\ e 1S K CDCl[err])
[err] 73873%&@_&_@1@237 10(3H rr) 697- 6.92 (1H, m,

M, .00 4 g5 (1h, Bpvishiibon hefiplipn d it of el ne ﬁg«ﬁf;‘#% w0
dd, J 12.0, 2. Example 2. "HiNMR @50KHz] €DCl)3 7. 38334(21"941)(71% 19 (BH2mB B.97- 76 (1H,
M), 2.48-2.36 () m), 8B9-6%7A0H, 4, J 2.3 Ho)l6 BR6 68k, 1) J o lf'h), 6B 14148, (ML)

EXAMPLE 28 15

(3S, 5R, 6S)103- [ 2)CH80-8186 (Weyldp/ 12.9, %) Hok 66448 AH, phehid-$.250Hhddwl 121, Bla- 7- az
a- spi “iizﬂ ﬁtﬂ@ﬁaé)es WS&@@M %Y ﬁiﬂz'is(lH m), 2.48-2.36 @Heﬂ%fx‘ﬂzfmom the
conpound of accord |n4% {0 the nethod o Exanple 3. [err]H
NMVR (360MHz, u&(ﬁ’ﬁe‘r‘} EX1490MEY. (1H br s), 9.00 (1H, br s)7.58-7.57
(2H, m, 7.48-7.43 (3H, , 7.07-7.05 (1H, m, 6.81-6.79 (1H, d, J9.0 Hz),

6.13 (1H, s), 20 467463(1H m@é@ﬁn’?(mm 4.19-4.15 (1H,
rr),382378(1Hrr) 3.41-3. 36 . ; ,309304(2Hm)

2. 40- 2. 36 X&2H, (83.6B. -5rtirifluern ]-6-15ierx X8~ mz
(ES+) 448 (Mrl)yirol4.5ld H 1 EXAI\/PLE 29 25
(5R, 6S) - 3-(2-(Z- tiot 6etho mc o Fif1 uor onet hoxv) phenyl ) - 6- phenyl -1 -oxa-7-

(tert- but oxymam%m EFW@BW'\S‘MEME 2Baceprding to the method of
Example 3. 'H NMR (360MHz, DMSQ-de) 5 9.69 (1H, br g), 8.00 (1H, br s)7.568-7.57

(2H, m), 7.48-7.43 (3H, m), 7.07-7.06 (1H, m), 6.81-6.79 (1H, d, JJ 9.0 Hz), 6.13 (1H, s),

20 4.67-4.63 (1H, m), 4.561-4.48 (1H, m), 4.19-4.15 (1H, m), 3.82-3.78 (1H, m), 3.41-3.36
(1H, m), 3.09-3.04 (2H, m), 2.40-2.36 (2H, m), 2.12-1.96 (5H, m), and 1.80-1.60 (5H,
m). m/z (ES?) 448 (M+1).

25
butoxyearbonyl)aza-spiro[4.5]dec-3-en: _

Prepared from the compound of Description 31 and (5R,65)-3-
trimethylstannyl-6-phenyl-1-oxa-7-(feri-butoxycarbonyl)aza-spiro[d.5)dec-3-ene
according to the method of Example 1. YH NMR (360MHz, CDCh) § 1.36 (9H, s), 1.84

30 (3H, m), 2.09 (1H, m), 3.12 (1H, dt, J 12 Hz, J 5.1 Hz), 4.11 (1H, m), 4.18 (1H, q, J 4.6
Hz), 4.27 (1H, q, J 4.7 Hz), 4.60 (1H, dd, J 12.2 Hz, J 2.1 Hz), 4.69 (1H, m), 4.82 (1H,
m), 4.95 (1H, dd, J 12.3 Hz, J 2.1 Hz), 5.14 (1H, s), 6.65 (1H, t, J 2.1 Hz), 6.85 (1H, d,
J 9 Hz), 6.95 (1H, d, J 2.4 Hz), 7.09 (1H, d, J 8.1 Hz), 7.24 (3H, m), and 7.45 (2H, 4, J
7.5 Hz).

35



Prepared fromthe conpound of Description 31 and (5R, 6S)-3.

tri met hyl stannyl - 6- phenyl -| -oxa-7- (tert-but oxycarbonyl )aza-spi ro[ 4. 5] dec- 3-
ene according to the nmethod of Exanple 1. [err]H NVR (360MHz,

CDCl [err]) [%6]97,397;36 (9H, s), 1.84 30 (3H, M, 2.09 (1H per (1H,
dt, J 12 Hz, 4.11 (1H, m, 4.18;¢3lH q, J4.6 . Hz), 4.27
(1HqJ47Hz)460(1H dd, J 12.2 Hz, J21Hz)469(1H,rr),4.82
(1H, m, 4.95 (1H, dd, J 12.3 Hz, J 2.1 Hz), 5.14 (1H, s), 6.65 (1H,
t, J 2.1 Hz), 6.85 (1H, d, J 9 Hz), 95 (1H, d, J 2.4 Hz), 7.09
(1H, d, J 8.1 Hz), 724(3H n), and 7.@@%&,3, J 75Hz) 35
WD 97/ 49710 i

PCT/ GBO7/ 01630 " '~ ' ~ 103
EXAMPLE 30 —

(5R, 69) - 3- (2- ( 2- Fl uoIThetchapgund of Examlé 2wasatiried in } Ninesthdnplie HChetutdbidntox a- 7-
aza- pi r,0 dec- rochl ori de e conpound
of Exanpl e Z% L 1]alrmrrg ri?isilﬁf’el_y"? aério seva‘f—?ate r%oandtthegwﬁ terrperature

for 15 h. The smavmned@smvapmeammtedmuwmdmbmu &9ird)iand ethyl

tit d bet t hyl

ot e (3450 ﬁﬁw’*ﬁ% TR GinE orE R MR Bl o !, © 1Y

(60 ), MedRy sef evqpptjatﬁlrm vaspaprification on silice futingwith 1%t i on on

silica, eluting pithihol B@ichlorometiiRb @oe%e title Qinip hﬁﬂmemm%wmam? %{;I tle
m),

o o S g e e 8 B e o B 7

4.21

21% ?)1H 4.28 (M’kl(‘ﬂl,mj’rtl&%(iﬂ"in),d.sa@lﬂﬁ,a 51%1&),455811{ At 147 BY), kaGuilz)

, (1 4 (1H...S)
6.94 (1H, d, J zn)g?‘ﬁé?l -7“)0%9‘{ &‘1@‘1 J 124H$)dy4‘58§‘ 9 %é} (“1;%5*62?&—’1?- 7r88!?"“7". 45
Eég ) d,43é ?i\/ﬁlg-izi) J 99 B2), 1.30(3H) i), 204552 H, &) ¥b.HZ)9.07.¢1H, broad s), am%ﬁ(ﬂE g1lz

+

(3S, 5R 69) - 3- (2b§°ﬁ§—’ls& 8&%&%@@'}Qtrlfl uor oret hoxy) - 6- phenyl - | - oxa- 7- aza-
spiro[ 4. 5] ddcane Hydrochl ori de Prepared fromthe conpound of
Exarrple 30 according to the nethod of ggple 3. [err]H NVR (500MHz,
DVBO- d[ er r] 300K) (1H m,
2.09 (2H, m, 3igptBR)-oig-le-Tjugroeingn)-olsriigorom, , 81 228y | 4. 17
(1H, m, §i@gﬂ&§gmﬁ@@d§m "d, 1 11.3 Hz) 4.51 (1H, d, J 11.6
1005 1), 718 (2H, RFoPeredfgem the coppitn of st a%@ﬁfn%ﬁe“@eﬂ%g R
7.4 Hz), 8.2B ( Biample 3.2HNMR F0MHL, DMBO-dsB00K) B3 (1A,0n), M80 J2H, 25, 1.95
EXAMPLE 32

(5R 6S) - 3- ( 2- ( EtHE% 20921, ) 3.07 (3, ), AT, fHER - BB AEN P 4174 . 7 (ter

m), 4.22 (1H, m), 4.33 (1H, d, J 11.3 Hz), 4.51 (1H, d, J 11.6 Hz), 4.65 (1H, m), 4.76
(1H, m), 7.01 (1H, d, J 9 Hz), 7.12 (1H, d, J 10.8 Hz), 7.18 (2H, m), 7.39 (1H, m), 7.46
(2H, m), 7.65 (1H, d, J 7.4 Hz), 8.93 (1H, m), and 9.53 (1H, m). m/z (ES*) 440 (M+1).

25
EXAMPLE 32

buto rbonyl)aza-spi -3-en

Prepared from the compound of Description 33 and (5R,6S)-3-
30 trimethylstannyl-6-phenyl- 1-oxa-7-(tert-butoxycarbonyl)aza-spiro{4.5]dec-3-ene
according to the method of Example 1. {H NMR (260MHz, CDCls) 3 1.36 (9H, s), 1.86
(2H, m), 2.12 (1H, m), 3.22 (1H, m), 4.12 (1H, q, J 7.1 Hz), 4.18 (1H, m), 4.37 (1H, dd,
J12.6 Hz, J 2.2 Hz), 4.7 (1H, dd, J 12.6 Hz, J 2.0 Hz), 5.1 (1H, s), 5.28 (1H, d, J 11.1
Hz), 5.61 (1H, d, J 17.4 Hz), 6.03 (1H, ¢, J 2.1 Hz), 6.66 (1H, m), 6.85 (1H, m), 7.11
36 (1H, m), 7.28 (3H, m), 7.46 (2H, m), and 7.50 (1H, d, J 8.6 Hz).



but oxycar bonyl ) aza-spiro[ 4. 5] dec- 3- ene Prepared fromthe
conpound of Description 33 and (5R, 6S)-3. 30

trimet hyl st annyl - 6- phenyl - 1- oxa- 7- (t ert - but oxycar bonyl ) aza- spi ro[4 5] dec- 3-
ene accor di ng to the nmethod of Exarrple 1. [err]H N

cDCl [err]) MOPf49M036 (o4, s), 1.86 14 , 2,12 ( 2???’ .22 (1H,
m, 4.12 (1H, q, J 7.1 Hz), 4.18 (1H, 237(1H dd, J 12.6 Hz, J .
2.2 Hz), 4.7(1H, dd, J 12.6 Hz, J 2.0 Hz) 5.1 (1H, s), 5.28 (1H, d, J 11.1
Hz), 5.61 (1H, d, J 17.4 Hz), 6.03 (1H, t, J2.1 Hz), 6.66 (1H n), 6.85
(1H, m, 7.11 35 (1H, m, 7.28 (3H, M, 7.46 (2H, m, and 7.50 (1H, d, J
8.6 Hz). WO 97/ 49710

EXAMPLE 33

PCT/ GB97/ 01630 104

EXAMPLE 33 i

(5R, 6S)-3-(2-(Eth R (trlfl uor onet hoxy)phenyl) 6- phenyl - 1- oxa- 7-aza- -
spi ro[ 4. 5] dec- 3= Prepared fromthe conpound of Exarrpl e 32

according tl® the netlfrgmrgiﬂ'omtheeou‘ggmf xample 32 acqording o the msthad of
cod [err]) [e”%a#p@%%ﬁ#m’gsbnﬂﬁ éﬁUls)mt;? a}ﬂ%)(llﬁi(zﬁt m)&s%(m dt, J3HZ J -

12.3 Hz), 3.26 _; és
4.68 (1H Hz, Jci2-3H2), 2261 H, ;). 137 44(1ﬁ25>:4 518 MH 21132'41121‘3122%&6891%1

g2>92 51ﬁ7 (1H Gatggzlzlﬁz,l;iﬂ%zh 5.06 1H,déZIﬁ2HZ,)J15H5754’1HH d, J1.2H3, Jiz) | |
7. 40 EZH nr?) oSG b7 (O, 6,7 93 H 5.92‘{13 .80 {1, ), 200t G %ﬁf@@g an

(3S, 5R, 69) 18- ( Z4ft By, lana-7(40r@H] Mpr oet hoxy) phenyl ) - 6- phenyl - 1- oxa- 7- aza-

spiro[ 4. 5] decane 15 Prepared fromthe conpound of Exanple 33
according to the nethod of Exanple 3. [err]H NWR (250MHz, CDCl[err])
[err] 1.12 .(3H, t, J 75Hz) 161(2W(2H m, 2.12 (2H,
m, 2.58 (2H, ¢ e A-mlof enyh)-¢ W texer7.ha., 3. 16 (1H,
M. 3.27 (1H 3,SJ5. : péfhessibh 1 Hz), 4.56
(1H broad s), _mm[ﬂﬂM(lHd J163Hz) 685(1H dd, J 1.2 Hz, J

8.3 Hz), 7 ﬁ/n (1H,  Opregarda frolehe compdin@6F ExandpR$3 didardia o the bdbtkodlds m) . niz
(ES+) 406 (M) 35

(5R, 6S) - 3- (2 Beﬁmw? HNME; @5QNH RT3 h 1813 W o 78 HahdrRH CH. @AIXEI" er t -

but oxvcar bonyl ) a3 3 SREAOKY 2EBIER 3 IF8H), 2.77 (1H, dt, J 2.5 Hz, J 12.2 Hz), 3.16 (1H,
m), 3.27 (H, m), 3.61 (1H, m), 3.73 (1H, s), 4.05 (1H, t, J 8.1 Hz2), 4.56 (1H, broad s),
 5.88 (1H, d, J 1.63 Hz), 6.85 (1H, dd, / 1.2 Hz, J 8.3 Hz), 7.03 (14, 4, J 8.4 Hz), 7.36
20 (3H, m), and 7.54 (2H, m). m/z (ES*) 406 (M+1).

EXAMPLE 36

butoxyearbo za-spiro[4.5ldec-3

25 Prepared from the compound of Description 34 and (5R,6S)-3-
trimethylstannyl-6-phenyl-1-oxa.7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene
according to the method of Example 1. TH NMR (360MHz, CDCls) 5 1.33 (9H, s), 1.65
(1H, m), 1.76 (2K, m), 2.08 (1H, m), 3.11 (1H, m), 4.08 (1H, m), 4.60 (1H, dd, .J 12.2
Hz, J 2 Hz), 4.92 (1H, dd, J 12.1 Hz, J 1.8 Hz), 5.08 (1H, s), 5.1 (2H, q, J 11.5 Hz),

30 6.65 (1H, s), 6.94 (2H, d, J 8.9 Hz), 7.08 (1H, d, J9 Hz), 7.18 (2H, t, J 8.1 Hz), 7.25
(3H, m), 7.38 (5H, m).



25 Prepared fromthe conpound of Description 34 and (5R, 6S)- 3-
tri met hyl stannyl - 6- phenyl -| -oxa-7- (tert-but oxycarbonyl )aza-spi ro[ 4. 5] dec- 3-

ene according to the nmethod of Exanple 1. [err]H NVR (360MHz,
CDQ [err]) [%6]»7139713)3 (9H, s), 1.65 (1H, m, 1.76 (?&1@@7{01&008
(1H, m, 3.11 (1H m, 4.08 (1H, n') 4.60 44, dd, J 12.2 2

Hz), 4.92 (1H, dd, J121Hz J 1.8 Hz), 5.08 (1H, s), 5.1 (2H, q, J115
Hz)., 30  6.65 (1H, s), 6.94 (2H d, J 89 Hz), 7.08 (1H, d, J 9 Hz), 7.18

(2H t, J 8.1 H), 7.25 (3H, m 38 (5H . VO
97/ 49710 EXAM
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EXAVPLE 36

(5R, 6S) - 3- ( 2- Ber%%@%’—&r@ﬁi f 1 uor omet hoxy) phenyl ) - 6- phenyl - 1- oxa- 7- aza-
spi rol-4. 5] dec- 3 ene Prepared from the conifoafid 6fEkathipla 35 decordingpothetnethiodfanpl e 35

FerT 1! o S, o oo 6 W 9 SaRn  )

Hz, J2.8 Hz), 2 ﬂiﬂ(‘iﬂﬂd nasdzy 2.8H23,2 43105, bipad ), 325 (1H;im),s370 (#H 36, 4.34

(1H, dd, J 14.5 ( ) 1H
J2.7 W), (f; %‘é%‘?@md%??’é' ﬁ%‘lﬁ "9@1?1@?(( &?azﬁ? %8—11(2‘@5 "ngé‘f)( 7. 17
(3H, m, and 7. 25807(1H7d,(.179{-1z).698 (1H, d}t,. J 9 Hz, J EB2) 74BBH, i)land 7128-7.47 (TH,
EXAMPLE 37 "

(3S.5R 69) - 3-( 2-%5’(20@\/5-)5‘4-8&@?%)[ uor oret hoxv) phenyl ) - 6- phenyl - 1- oxa- 7- aza-
spiro[ 4. 5] dtane Hydrochl ori de Prepared fromthe conpound of
Exanpl e 36 accor di ng to the nethod of ¥ExampEraaple 3. [err]H NVR (360Mz,

DVMSO-d[err]) [err] 1.67 (1H .t, J 12 1 Hz .80 2H d J 11 5 Hz),
2.05-(3H, m, 3.(8858E)-842-HydegxeO-(fpilluoremstioxwiphony)--oh Kpelag 4,13 (1H,
t, J 7.8 M_MO?:HH d), 6.80 (1H d, J8.8 Hz),

2'932( ﬁ/'}_?) . dd, 2‘3 8.9 liizr&pared from the compm{n% of Enzmple Qg amx%métg%\ﬁ%o?gfz (ES+)
(3S,5R 6S)-BB (2- W&JHNMRI(SGDMMDMSMM) bée(iH, 3,-6120hH7y1.80 Qblkd-J1XSert -

but oxvcar bonyl ] 4 ey Qlu

(3S, 5R, 6S) - 3- (28'%0%? {?ﬁg A dedicrs 84330 0w Eﬂzg?hﬁ b8k 578
phenyl - | - oxa- 7- =648 @8] th), B 03<tHD, Wchﬁlebﬂ‘He) @Eﬁé&ﬂ)ldé B39 H2p04§, 0.7
mol) in 25 arbonate solid until pH 10.
To this was add\ggﬁ%)'gﬁdw&%éﬁ?})gﬂn&ﬁgﬁg%@ﬁ) foll owed by di-tert-butyl
di carbonate (170ng, 0.8 mmol) and the reaction was stirred at

anbient tenggerature for 16 h. The reacM_ggg__l | ut ed w th water

butoxycarbonvl)aza-spirof4.5]decane
_ To a solution of (3S,5R,65)-3-(2-hydroxy-5-(trifluoromethoxy)phenyl)-6-
phenyl-1-oxa-7-aza-spiro{4.5]decane hydrochloride (Example 37, 290mg, 0.7 mmol) in
26 water (3 ml) was added sodium carbonate solid until pH 10. To this was added
dichloromethane (2 ml) followed by di-tert-butyl dicarbonate (170mg, 0.8 mmol) and
the reaction was stirred at ambient temperature for 16 h. The reaction was diluted

with water (40 ml) and the organic layer separated. The organic layer was washed -
with brine (50 ml), dried (MgSO.), and evaporated in vacuo, to give the title

30 compound as a white solid, (320mg, 96%). '"H NMR (360MHz, CDCls) 3 1.38 (9H, s),
1.73 (2H, m), 1.81 (1H, m), 2.18 (2H, m), 2.50 (1H, m), 2.81 (1H, m), 3.62 (1H, ¢, J 7.2
Hz), 3.92 (1H, m), 3.98 (1H, d, J 13.2 Hz), 4.23 (1H, m), 5.33 (1H, s), 6.75 (1H, 4, J 8.5
Hz), 6.94 (2H, m), 7.25 (1H, m), 7.31 (2H, m), and 7.55 (2H, d, J 7.8 H2).



with brine (50 m), dried (MgSgJerr]), and evaporated in vacuo, to give the
t| tle 30 conpound as a white solid, (320ng, 96% . [err]H NMR (360MHz,

CDCl [err]) [err] 1.38 (9H, s), 1.73 (2H, m, 1.81 (1H r‘r) 2.18 (2H,
m, 2.50 (1RyoWlusrde 81 (1H, m, 3.62 (1H t, J 7.2 ,,ﬁg,g(l
m, 3.98 (1H, d, J 13.2 Hz), 4.23 (1H 1) 405.33 (1H s), 6. 75 Sels J 8.5
Hz), 6.94 (2H, m), 7.25 (1H, m), 7.31 (2H m, and 7.55 (2H, d, J 7.8 Hz).
WD 97/ 49710
PCT/ GB97/ 01630 106
EXAMPLE 39
(3S. 5R. 6S) - 3- ( ,
tert- b toxvcar

fromthe conpolf ' PEHER
t he met hod of Descr m-épa&i ﬁ&n tixeéohiphluﬁWKxaﬁQMﬂA a@@nﬁ;ﬁbﬁblnﬁyl hﬁraéélord]in 6

(ih o 37185 she mthod of fHaeripionag! 1 N sy, oty 3 Ve it 530l 5,
s), 5. 38 (lH d.d) 213 10H,9n) 2,90 J1H, nd), 3389 o) A0 (4H, d,d013.9HY)/4.22 11, 4, J7HZ, J .
5 2aeh &0 HphaManl sl b el B g ad ah0ad, I od b, o1.8 e B5b (R a2 11

EXAMPLE 40 Hz,J12Hz),696 (1H, m), 7.04 (1H, m), 7.15 (1H, m), 7.32 (3H, m), 7.45 (1H, d, J 8.2
(3S, 5R, 69) - 3- (ZH{ Eﬁr@ﬁ}sé{zﬁ' )n)S (trifluoronethoxy)phenyl)-6-phenyl -1-oxa-7-a
4

za- Spiro Prepared fromthe conpound of
Exanpl e 391Qccor di ng to the nethod of 15 Exanple 2. [err]H NVR (250MHz,
CDCl[err]) [err] 1.62 (2H d, J 11.1 Haa iwL&&o(ZH d J 9.5 Hz) ,
2.10 (2H, m, 2.78 (1H dt, J 12.2 Hz . 317(1H m, 3.25 (1H,
dt, J9.9 -'.- b)3-(2-(lathen-3-vyHb-(frifluoren 2 henylk-6-phenvl roR 7470 . d, J8
I—|z),5.29(1H,@_¢2[4MH2 J13Hz) 549(1H dd J 17.2 Hz, J

B 955 S O kot St s e s * 7

EXAMPLE 4115 Example 2. YH NMR (260MHz, CDCls) 5 1.62 (2H d,J 11.1 Hz), 1.88 (2H, d, J 9.5

Sni 7ol 4. 5] dec. S Anbl0 A2 5 GHE yab g 3o b it SR Br Y Jéine and

(5R, 6S) - 3- tri melhyI2sk Hong.66 GLH, 29, 3.72 (1H s),406(1H 4, J8Hz),529(1H dd, J 10.9 Hz,

Phe ot hod | L85 BISTRAR, SRS T A £ ST InPIE TIOR8 2,

(9H, s), 1.75- 1(11§od(=737l-ﬁHn)73Q(ﬁbn2 argl 7.50 H, m). ;e (B§1) 403 W#18. 14 (1H, m),
3.86 (3H 90, 4.11-4.15 (1H m, 4.61 (1H, dd J120and 2.1 Hz),
4.97 (1H, dd, J 12.0 and 2.1 Hz), 5.1 ). 6.19 (1H, s), 6.88-6.92
(2H, m, 7.04 (1H, d, J8.1 Hz) EXAMBLEAL; 4y 1y, and 7.46 (2H, d,
J7.4 Hz). 30 5R,65)-3-(2-Methoxyphenyl)-6-phenyl-1-oxa-7-(tert-butoxycarbonylaza-

spi; dec-3-

Prepared from 2-methoxychlorobenzene and (5R,6S)-3-trimethylstannyl-6-

25 phenyl- 1-oxa-7-(tert-butoxycarbonyl)aza-spirof4.5)dec-3-ene according to the method
of Example 1. 'H NMR (360MHz, CDCls) § 1.27 (9H, s), 1.75-1,90 (3H, m), 2.09-2.12
(1H, m), 3.07-3.14 (1H, m), 3.86 (3H, s), 4.11-4.15 (1H, m), 4.61 (1H, dd,  12.0 and R
2.1 Hz), 4.97 (1H, dd, J 12.0 and 2.1 Hz), 5.16 (iH, 8), 6.19 (1H, s), 6.88-6.92 (2H, m),
7.04 (1H, 4, J 8.1 Hz), 7.16-7.27 (4H, m), and 7.46 (2H, d, J 7.4 Hz).

30

Prepared from the compound of Example 41 according to the method of
Example 2. 'TH NMR (360MHz, CDCls) 5 2.02-2.23 (4H, m), 3.27 (1H, t, J 12.7 Hz),
35 3.57-3.60 (1H, m), 3.77 (3H, s), 4.49 (1H, s), 4.51 (1H, d, J 12.3 Hz), 4.93 (1H, 4, J



EXAVPLE 42 _

(5R. 6S) - 3- ( 2- Met hoxyphenvl ) - 6- phenyl - | - oxa- 7- aza- spi ro[ 4. 5] dec- 3-ene
Prepared fromthe conpound of Exanple 41 according to the nethod of
Exanpl e 2. [ avobtaodoR (360MHz, CDCl[err]) [err] 2.02-2.23 (¥it/cra7/0183027
(1H, t, J 12.7 Hz), 35 3.57-3.60 (1H, myo73.77 (3H, s), 4.49 (1H s),
4.51 (1H d, J 12.3 Hz), 4.93 (1H d, J WD 97/ 49710

PCT/ GB97/ 01630 107
12.3 Hz), 6.31 (1H 2H 1H d Hz),
7 26-7. %,,8 (4H, (n§2,.:§H 631 (%d),ﬁsgézlleHJ4éHz) %951_%[ sst),’726738 (4H, 3:)
EXAMPLE 43 5  and 7.46 (2H, d, 7.4 Ha).

(3S,5R, 6S) - 3-(2- Met hoxyphenyl ) - 6- phenyl -1 - oxa- 7- aza- spi ro[ 4. 5] decane

Hydr ochl ori de Prepared fromthe conpound of Exanple 42
according to the nmethod of ExanEXAMPLEAS | H NVR (360M—|z D20) [err]
1.87-1.95 ( | 6 Hz),
3.33-3.38 (1 342-Blethok ilit,J78Hz)

10 .4.42 (1H, E!)_,M_(lH d '3 7.7 H), 6.79(1H,-t, J 7.4 Hz), 6.95

(Eg-(ﬂi\/Pﬁ 3 j 47 4 Hz), 7.pk&bared from tfaé-&mptound] ofBxdmble)d2 atldiidg A%hd metholiaft ™ -

(3S, 5R, 69) - 3- ( 2-Fxpawisd, 'H NMR; (36032 Pe@) ol 85 bR B )n)-él??h?efmmlmb@a%?(l{it ert-
15 butoxvcar ttowb); ﬁéﬁdﬂﬂ:ﬁ*%@ss (H. m),367 3ELe) 4.14 (1H. & J 7.8

(5R, 6S)-3-(2- Benz ;trlfluororrethoxy oxa- /- tert-
but oxycar boHy| )aﬂz Hy?‘)o? 9 Gl dcd 3T ﬂ‘?és("@éﬁ-pﬂ @7)(%55!3%)‘1\%%4 HesZdPved

i n ethyl (REEL, 71827 Mddard 7.48M64 (53, kpnol (15 nl). Pal | adi um hydroxi de -
on carbon (1.00g) was added and the suspensi on was shaken under a

hydr ogen at nosphere (50 psi) for 72 20 h. The m xture was filtered and
t he sol vent was evaporated under reducmmﬂe The resi due was

purified by mediygp §_ K>

wi t h hexane/eth 2 : 3= 2 - 5-

(trifl uorondi hobutoxivea : BCARSY - /- (tert but oxycar bonyl )aza spiro[4 -
. 5] decane (19 .3- h L 7. (2H,
4373 M), 7. 33 (%51?'33}) Eﬁﬁér]zl]io (t‘&ﬁ%@t o H?Nélp)ie ﬁlo]xa )(ept

(1H, br _S) . 6.9@ arht’nyl)ezigsguﬂﬂ-ﬂ Qf-3-qpegE§p% $3 ﬁQg) (rﬁ.(hssolved in egxyl 4 27
(1H m, 4.01 (ldcbtatt)(5 &l%d(rﬁ&dhaﬂ (153mly. @dlidihmfﬁydm&dz3n eadbbn (D00gYws3 ( 1H, -

?)3 S, 5R, 69) - % (85 a}}gﬁcf 54&4&3 s{nTZpensmn was gimk&n uxiderzl hy@rogen atmosphere (50 psi) for 72
(trifl urone2thoxh. The miptthreowiilivyéd dndthe sdlvent ons evapbratedomdiaoritced paessyier o[ 4.
decane L e nd W G AN B e B )
with hexane/ethyl acetate (75:25) to give (2R, 5R, 6:S)-3-(2-hydroxy-5-
(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spirof4.5/decane
(191 mg), YH NMR (250MHz, CDCl3) 8 7.70 (2H, d, J 7.3 Hz), 7.33 (2H, t, J 7.3 Hz2),
25 7.26 (1H, d, J 7.3 Hz), 7.05 (1H, br s), 6.96 (2H, m), 6.82 (1H, d, J 9.4 Hz), 5.43 (1H,
s), 4.27 (1H, m), 4.01 (1H, m), 3.95 (1H, m), 3.73 (1H, m), 2.73 (2H, m), 2.33 (1H, m),
1.87-1.58 (4H, m); and 1.50 (9H, s).and (3S,5R,65)-3-(2-hydroxy-5-
(trifluoromethoxy )phenyl)-6-phenyl-1-oxa-7-(tert-butoxycarboryl)aza-spirofd.5]decane
(2.3 g), '1H NMR (360MHz, CDCls) 3 1.38 (9H, s), 1.73 (2H, m), 1.81 (1H, m), 2.18 (2H,
30 m), 2.50 (1H, m), 2.81 (1H, m), 3.62 (1H, ¢, J 7.2 Hz), 3.92 (1H, m), 3.98 (1H, d, J 13.2
Hz), 4.23 (1H, m), 5.33 (1H, s), 6.75 (1H, d, J 8.5 Hz), 6.94 (2H, m), 7.25 (1H, m), 7.31
(2H, m), and 7.55 (2H, 4, J 7.8 Hz).



30 m, 2.50 (1H, m, 2.81 (1H, m, 3.62 (1H t, J 7.2 Hz), 3.92 (1H m,
3.98 (1H, d, J 13.2 Hz), 4.23 (1H, m, 5.33 (1H, s), 6.75 (1H d, J
8.5 Hz), 6.94 (2H, m, 7.25 (1H m, 7.31 (2H, m, and 7.55 (2H, d,
J 7.8 Hz) WO 97/ 49710 "

PCT/ GB97/ 01857#™0 108 FeneR0s™
EXAMPLE 45

(5R, 6S) - 3- (2-Benzyl oxy-5-(trifluoronethyl)phenyl)-7-(tert-butoxycarbonyl)-6
- phenyl - | - oxa- 7-aza-spiro[ 4. 5] dec- 3- ene Prepared from
t he conpound of Descrl ption 36 and (SMBﬁﬁl butyl stannyl- 5

6- phenyl - | -oxa ;z ) ! hAhe) £ ATl eryli Ng to
t he 3 err "DC ] 1.33
(9H, s), 1721M§ugm_5]ie_c_§ﬂe2 03211(1H rr) 3.06-3.15 (1H, m,

4.07-4.11 (1H M, Brdredltbm €id.conlp &ﬁad5fDﬂa'§nﬁtlddZ36and (5R, GS) mtrﬂﬁts(lithhnsdd J
2, 12 Hz), 5.09 (1H,

5,16 (2H, 11 5 H ot
Hz), 7.02 P1H, 6whemyld- q)xe)7 -(tert- h\éw {47538925’('1"% “‘8""53 ‘2(”&& and

7.34-7.49 (8H, mhthod of Bkampled. HERMR @mmmaﬁ 1.33 (9H, s), 1.72-1.83 (3H, m)
EXAMPLE 46

(3S, 5R, 6S) - 3- ( 2OPikIAE-. 1) B6:3- 16 (AH L AT 1Y 1LY 464 L A0 2 L8085y o ¢ .
but oxvcar bonyl h@gqlﬁmdr ghi1bHees.9aH] 5), 5.16 (2H, dd, 1y a68H7),666 (1H, d@npound
of Exanpl e 45 accordi
(3R 5R 6S) - 3. ( Heby] di% fg%(%ﬁ;) ﬁ%?gﬂ@?{\ﬁ)') p%ze%l)'/la( 72 hﬁ A“V"’r“ L eteg
(tert-but qnycahbo;aw(Em)&Gs[anM 5] decane, [err]H NI\/R (250|\/Hz CDCl [err])
[err] 1.51 (9H, s), 1.58-1.75 (2H, n), 1.82-1.88 (2H, m), 2.33 (1H,
dt, J4, 13 Hz), 2.70 (1H, dd, J8.6, 13 Hz), 2.79 (1H, dt, J 3, 13
Hz), 3.84 (1H, gn), 3.93-3.97 (2H, n) EXAMBLE4§  J 9 Hz), 20 5. 44
(1H, s,), 6.89531 . Yv.5-(trifaorometh . 15ox23- '
mz (ES+)
6S) - 3- ( 2- Hydr oxpitoxyea : ieecatonyl ) - 6- phenyl - 1oxa7(tert-
but oxycar bgnyl )aza m;{aeéﬁﬁ-&,dﬁé:@ﬂ@om{m%mﬁlm@&mﬂgmtﬁﬁ@ed off) [err]
1.34 (9H, s) 72- 2.1 H, dd,
J9, 13 Hz), ampledd (38, 5#3)8%(2@}(‘1’% (‘"ﬂ“"p"”?e"ér%”’i‘ébg ‘?’%’? = %"‘(97411 3.98
(2H, m, 4. 24 ((&H,mdqyca}banyzwro[zﬁﬂwmm NMR (26eMH3, GDGL) 5. 5119H. 95
) (D). (1H a1 75 @B £ f'sd - Dhb o m) 38 ((HOR, 5 118 Hh), 2l70/lhy, dE Y s.gm3 (ESH).

Hz), 2.79 (1H, dt, J 3, 13 Hz), 3.84 (1H, qn), 3.93-3.97 (2H, m), 4.31 (1H, t, J 9 Hz),

20  5.44 (1H, s)), 6.89 (1H, d, J 9 Hz), 7.23-7.35 (5H, m), and 7.58-7.60 (2H, m). m/z (ES")

478 (M+1). (3S,5R, 6S)-3-(2-Hydroxy-5-(trifluoromethyl)phenyl)-6-phenyl-1-0xa-7-(tert-

butoxycarbonyl)aza-spiro[4.5]decane, 'H NMR (360MHz, CDCls) 5 1.34 (94, s), 1.72-

1.82 (3H, m), 2.10-2.21 (2H, m), 2.563 (1H, dd, J 9, 13 Hz), 2.79-2.88 (1H, m), 3.65 (1H,

an, J 8.6 Hz), 8.94-3.98 (2H, m), 4.24 (1H, dd, J 7,9 Hz), 5.33 (1H, 5, 6.83 (1H, d, J 9

26 Hz), 7.01 (1H, s), 7.23-7.34 (6H, m), and 7.556 (2H,d, J 7.5 Hz). m/z (ES*) 478 (M+1).

30 Trifluoroacetic acid (1 ml) was added to a cooled (0 °C) solution of (35,6R,65)-
3-(2-methoxy-5-trifluoromethoxyphenyl)-6 -phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-
spiro[4.5]decan-3-ol (Description 37, 240mg, 0.46 mmol) in dichloromethane (10 ml).
The solution was stired at 0 °C for 10 min. and at room temperature for 1 h. The
solvent was evaporated under reduced pressure and saturated aqueous potassium

35 carbonate was added. The mixture was extracted with ethyl acetate (2x40 ml) and



EXAMPLE 47

(5R, 6S) - 3- (2- net hoxy-5-trifl uoronmet hoxyphenyl) - 6-phenyl -1 -oxa-7-aza-spiro[ 4
. 5] dec- 30 Trifluoroacetic acid (1 mM) was added to a cooled (0O
[err]C) sol utwenmnd 3S, 5R, 6S) - PCT/GB97/01630
3-(2-met hoxy-5-trifluoromethoxyphenyl)-6-phggy! - 1- oxa-7- (tert - but oxycar bony
| ) aza- spi ro[ 4. 5] decan-3-ol (Description 37, 240ngy, 0.46 mmol) in
di chl oronet hane (10 m). The solution was stired at 0 C for 10 mn.

and at roomtenperature for I h. The sol vent was evapor at ed under
reduced pressur e thaepmhinedroxganic faaptians erp washediWith bri® (20 mpgrind{(MeEOnacd

added. The m xt UlRe ¥iWen® Whi &Vabidted uneSlelided preBhit.cTHe 2¥didhe W as prififled by

WO 97/ 49710
PCT/ GB97/ 01630 ¢°olumn chromatography on silica gel, eluting with 109

t he conbi ned or gaidhlorbkethhhehnethafdlammnalaU60:8: 1) to Rive (BR, £)3- (mn)e;hdiy-ked

Sgerr d ) the solv was eva orated er essure.
heoTeel e S srifarpmethgpPrensD et fite Lo HRTol PG ot (im0 28,
eluting with NMR ¢360MHy, CDEIsh 5 10.66-1185 KZH) o), 2057202 (1H, hHR2.22-9.26 (1H, gl),\12341
(5R, 6S) - 3- (2- net YiD7143 6 4 J
T Do ot oy DR 7 148 48 Fiph 276 (K 89, L 140,28 By BTGB 1382 By
16%, [err]H 3.23- N1 H3Mm) 1848 (1 K03y, 3 78r(8HL,) s),[ 668 (R HL1d, TR TLHRH56.02 HHH, i) o 8.9

20T B (A M e 8B gl e oy b 9,0 by © ).
3.23-3.28 (19 n')(ES‘3 568 (MHI)iand §5R, 65)-392-r@thoxys-trifBionBnetiastyphenyl}6-phéhyHipra-6. 98
1H, d, J 8.9 6763H,
(I8 a3 89 a-ﬁﬁd[#ﬁﬁ?§eﬁe(§§méjs?{:% 2pde okt chin) 7 A8 e, 8% 03

(5R, 6S) - 3- ( 2- met Kk y-3-7.2 (3flion. S ekt Bhdch 1 90 Bz)ph 8 (2L, s+d)»664 (1H, t, 7 2.04

; Zéa( S ﬂ rg[ 4J 5]7§ﬁ933m€tm 4)695&7:“13;7&@ znl@ﬁdawlb"i/'iné Eiﬂyin (ﬁ?%i@rsékén [ Ler r]

Hz), 6.89 (2H, s#HP08ELEEAmY 2 (IH, m)y1.57- M's(m m), an1'121)37 BH;8, '('}IIIES%?OGQ’“% and

4.56 (2H, ABgd, J 12.1 and 2 Hz), 4.11 (lH m) 3 86 (3H, s), 3.08
(1H m, 2.1 (1H m, 1.87-1.77 (3H m . (9H, s), mz (ES+) 506
(MH ). 15 |

EXAIVPLE 48
(5R. 6S) - 3- ( 2- Met GRX@ phe i fa- S
. 5] dec- 3
(3S.5R 6S)-3-(2-1 ‘ ' '
spi r o[ 4. S] decane sgi Tri et hyI Si I ane (100 (1 0.6 rrm)l ) was added

to a solutigp of (5R @ﬁ)efh?fs(lgne 100 OGmmol was addedtoasolutmn of (5R sg -3-(2-
met hoxy-5-trifl uoromet hoxyph hen | - oxa- 7-aza-spiro ] dec- 2- ene

eny
(Exanpl e 47, l4ngetpxpdt vrfmpwomhﬂ d&e&ﬂ pxaxt-373- sea_rolﬁﬁj eaﬂzfne he
{n xt ;JL eI vvals ( ](:%xgﬁﬂld it d4mk, d%&l?ﬂﬂ@ﬂl&&ﬁﬁ&txi 86d A M) taﬁai tHelrhiRfidé was -
rie SI | ane ure. was
stirr ed at room CBH %F%Wée?ﬁ‘?’agfﬁemﬁrzﬁﬁ‘l@&"\?g gwié]‘g“e BSOW &b mmol) was .

added and the mixture was stirred at room temperature for 15 h. The solvent was

25 evaporated under reduced pressure and the residue was azeotroped with toluene
(2x10 ml). Saturated aqueous sodium carbonate was added and the mixture was
extracted with dichloromethane {3x10 ml). The combined organic fractions were
washed with brine (20 ml), dried (MgSO4) and the solvent was evaporated under
reduced pressure. The residue was purified by preparative thin layer

30 chromatography on silica gel, eluting with dichloromethane/methanol/ammonia

. {120:8:1) to give a gum (6mg). HPLC analysis of the gum [HIPRB column (250 x
4.6mm); 40% MeCN in 25mM KH2P04,0.2% triethylamine. pH 3.1, 210 nm) showed
that it consisted of a mixture of (5R, 6S)-3-(2-methoxy-5-trifluoromethoxyphenyl)-6-
phenyl-1-oxa-7-gza-spirof4.5]dec-3-ene, (3S,5R,6S5)-3-(2-methoxy-5-

35 trifluoromethoxyphenyl)-6-phenyl-1-oxa-7-aza-spirof4.5]decane and (3R,5R,6S)-3-(2-



25 evapor at ed under reduced pressure and the residue was azeotroped with
t ol uene (2x10 m ). Saturated aqueous sodi um carbonate was added and
the m xture was extracted with dichl oronethane (3x10 m ). The
conbi ned or i actions were washed with brine ( i ed
(MySq err])ﬁ#‘t’ﬁg sol vent was evaporate 1 nder re%“ﬁ%‘gi ’B}ggsure.
The residue was purified by preparative thin |ayer 30 chr omat ogr aphy on
silica gel, eluting with dichloromethane/ net hanol / ammoni a (120:8:1)
to give a gum (6nmg). HPLC analysis of the gum[H PRB col um (250 x
4.6m); 40% Me@pethoxyB3riffustometholopdEre)-§-plendbi-oxa- Learspirafdidddecqid (Btiv; 210 nnj
showed tlt%é.&iﬁ_ consisted of a m xture of
(5R, 6S) - 3- (2- met hoxy-5-trifl uoronet hoxyphenyl) - 6-
phenyl - 1- oxa- 7- aza-spi ro[ 4. 5] dec- 3-ene, (3S, 5R, 6S)-3-(2-nmethoxy-5- 35
trifluoronethoxyphenyl)-6-phenyl -1 - ox EXAMPRES ' O 4. 5] decane and

97/ 49710

I(D?C,Z'IF\')/ (53593/8 %ﬁé(() 3s, - 0 et -6-phenyl-1-oxa-7-aza 10
met hoxy- 5-tri f |sgirsfasidelaiey phenyl ) - 6- phenyl - 1- oxa- 7- aza- spi r o[ 4. 5] decane

(E;(ij\/::’ﬁif 49 5 1.5 %‘n%(':hjj'}s'ilane (252 (}, 1.6 mmol) was added to a solution of (5R,6S5)-3-(2-
(3S, 5R, 6S) - 3- ( 2advbodycidyriffnotomet haxpplemel)6phymtldroxh-7-aGa-phiesi4.5ldbe-Bwre- 7- aza-

spiro[4, 5] deca e 41,320, 008 Tl oB il Wil o MGk o2 () artt tBe FiRIidn WS added

to a solution o

met hoxy- 5-3Qj f Isﬁwénﬁﬁm‘&fﬂpgéhyﬂ)&%@phw evapasated under gednopd mpapudd afukthe- ene

ol ut Pon vas 14 aue rblhafGiinsa Wit blae EAER: Saburdle alchul ol Earbiiate

sol uti S . .16 h, sol v S

evapor at ed unde"\‘*‘sr"éa‘ﬂilc"élﬁl F&?H%&%ﬂlﬁ“%‘?mmdﬁW%?tﬂw(M%&‘ﬁoped

Wi th toluene (2yhbinsd prgafic HracadBoverélwashdd withdbirine(20ah ) Aritd @MgSO,) and WS added

and the m xture Mas, extract ed WI(EME dj ch& or oet t}ﬁne %f‘XZO rﬂ%.? Tbhe

conbi ned or gani RIS I AROIES SnGe §ﬁ‘£‘8emﬁ"ieﬁs“6"r'i g reskiye fiag puripec ty

(MySq er r |36 andrégaeative thin laysylctoomiatogasphy wa siica selceletimiewith educed pressure.

The residue m%i&;%%btﬂﬂn&%e&ﬁnou fﬂ@(xé&:ﬁ:‘iﬁot Ve .%@}’(%Fn/gﬁ ﬁiﬁ@&n‘&%{s&%y on
t | C ano 1

silica gel, eluting w or onet hane rr_e%t anmoni a 20:8:1)
to give a gum (thegdm [BEREB eolumy (268 x4s6mm); 40% MeRN ig M KERO«ORA%rm (250 x

4.6mm);  40% MeGethylatand/plid.p21d Be] sHowkd thal Hconsisted of almhiRiudd/ bA9%, BR,6SpEL 3. 1,
210 nm showed

(2- net hoxy- 5-t K%%%}‘%ﬁgﬁeﬂ@f%%g?ﬁ%ggwfﬁg‘g%?1%%%$?§g£§@H§WBf and5) gecane

and 20 20 (3R,5R, 6S)-3-(2-methoxy-5-trifiuoromethoxyphenyl)-6-phenyl-1-oxa-7-aza-

(3R 5R, 6S)-3-(2-ne -5-1rifl uoronet hoxyphenyl)-6-phenyl - 1- oxa- 7- aza-
spiro[ 4. 5] decarfgnfga;?ﬁ%%?m *.'af')"f éb
EXAMPLE 50
EXAMPLE 50
3S.5 -3-(2-Methoxvpheny))-6-phenyl-1-oxa-7-(teri-buto

25 spirof4.5idecane
Methanesulfonyl chiloride (10 ml, 0.14 mmol) was added to a stirred solution

of triethylamine (42 ml, 0.3 mmol) and the product of Description 39 (19mg, 0.043
mmol) in dichloromethane (2 ml) at 0 °C. The mixture was allowed to warm {o room
temperature, stirred for 18 h., diluted with dichloromethane (20 ml), washed with
30 hydrochloric acid (2M, 10 ml) and saturated agqueous sodium carbonate (10 ml), dried
(MgSO4) and the solvent was evaporated under reduced pressure. The residue was
taken up in tetrabydrofuran (3 ml) and heated with sodium hydride (60% dispersion
in oil, 100mg) at reflux for 18 h., cooled, poured into hydrochloric acid solution (2M,
20 ml) and extracfed with ethyl acetate (2x20 ml). The combined organic fractions
36 were washed with saturated aqueous sodium chloride (10 ml), dried (MgSO4) and the



(3S.5R 6S) - 3- (2- Met hoxvphenyl ) - 6- phenyl -1 - oxa- 7- (t ert - but oxycar bonyl ) aza-

25 spi ro[ 4. 5] decane Met hanesul fonyl chloride (10 m, 0.14
mol ) was added to a stirred solution of triethylamine (42 m, 0.3
mol ) and t hewprsgdeme of Description 39 (19ngy, 0.043 POTIGBY7/01630

di chl oronethane (2 m) at O [err]C. The m yajure was allowed to warmto room
tenperature, stirred for 18 h., diluted with dichl oronethane (20 m),
washed with 30 hydrochloric acid (2M 10 nl) and saturated agueous

sodi um car bonat e §10 m), dried c;&/g %&rﬂ]a& rllel t he sol vent was
evapor at ed undersolVerf ek evppated uaderpduced Breg residue wasichromatographgd

tetr alhydr of ur ;an dl&ﬂid]gl)geﬁamhhewﬁmmemdekt?oddmﬁsgﬂm td give ALl @RPoGIDLS a g

i n oi 100ng ref.] ux ol.e our Ci
solution (2M s s f‘%%l%?{“#g f%‘ﬂle ace?a(gé%%(’ﬁﬁ) . The

conbi ned organl chr(aHt d,Qh'ssmi 3R isumér), WWS(BHdd\M'LhHs,ea&iéaiee)jmquaAL(SH,&ﬁ,di um

hl d 1 d 7/
(F:’CT ;) [3:39(;/ (()1 0 or ﬂimgml\gadsghtelﬁégﬂ&a%r id, 38 jsomexa; b- &Pt} f%?hr e.
The residue was 526 (3Hus, 3Grisypiee) 4.31 (1H, t, Hh4 Hzl 3maogu),,4ﬂ1(mﬂmgm Hi;as
h / et hyl
mcure with of e RYeae AR, & MEul hinhln), GRTRRL i, a1 it 38
CDC1[err]) [ err ]isomer), 3.6433, %1(21(12% 31%|an¢1387=s@nm),.2§§2(1 dhe’rw arpd 5271 Hz18S d, J
7.5 Hz, 3S iSONGEgmer)] 2%51?H3¢ﬂ 45!;4 129 Hz,%a,son?ea @@d(ﬁﬁausmgsﬁa az@xﬁaar@ 98

(2H, m 3R and 3S |sorrersi (1 | sone 21
i somer), 4.Y) (Zspmes), 23711 fitﬁz«f Sé’mnﬂslsﬁcﬂzy A seomen), %21 (1H, d'!}Jf’lleif zz@
i somrer), 3.95- 4x&ﬂne(rjl,lzl,osta?(Rmﬂchﬁﬁldm&k),183&2{ a8ty 1034, 13I2m§9mer)

i S 5% 8% denmepy LEGIIEEE m s ind ?fﬁwé?"ﬁ 13 o i oiipen) 300 g e

Hz, 3R isoner), 2358okhéHl mEdESY 474 Mempd 12. 7 Hz, 3R 10 i sonmer), 2.37 (IH,
dd, J 8.0 and 12.6 Hz, 3S isoner), 2.21 (1H, dd, J 9.1, 12.6 Hz, 3S

i somer), 2.08-2.23 (1H, m 3R and 3S isoners), 1.93 (1H, dd, J 10.4, 12.4
Hz, 3R 15 isomer), 1.64-1.78 (3H, MKE&LISS i soners), 1.47 (9H, s,

3R isoner), and dggR ekPhls MethoxyplenyIP@oheRiElora-7- Wb srlifol) sifeeind MF1) . 15

EXAMPLE 51 .
(3S. 5R. 6S) - 3- ( 2- Met h&xsnameshrom ke qoppaynd of Exgmple 5 accoeding tg[the mpthed af e

Prepared fromt fm:aﬁ@mmma&uﬁmm 5R,68)- 3@ atibixfshenl)- 6 phen@ i1 eal 7Qka-
Exanple 2 as a m xt

(3S, 5R, 69) - 3- (2 sﬁﬁfﬁéﬁfﬁ?fﬁrﬁ\d)@%ﬁﬁﬁ&91(2‘T°E3‘£’5’P‘7‘e‘§’})a6 phenyl-1-0xa-7-aza-
spi ro[ 4. 5] d2@ anespiroid. ﬂ&&mmsmm(asmmmmemw 59 @HpiacBR hnd 3D isamerspz a-
3R and 35 | sormrE T4 aH 5 3k 40 ¥S oy op T Efo B e s Bpncrer 8o, T
(IH m 3R and I®H|d s H}.,3Iﬁsﬁier), 6.81 (1H(t1dH7.53 2, IR isompt), 6.3186.83 (i m), 3R6. 81
(1H t, J7.5 Hz,.3BsiS0ed) e.cPc1filt, & o nE, B isdMers3843 (1H, 4, 7 7.6 Hz, 35 isomen),

4.09 (1H, t, J 7.8 Hz, 38 isomer), 3.94 (14, t, J 7.6 Hz, 3R isomer), 3.67-3.87 (1H, m,

25 3R and 3S isomers), 3.68 (4H, s, 3S isomer), 3.63 (3H, s, 3R isomer), 3.63 (1H, s, 3R
isomer), 3.17-3.25 (1H, m, 3R and 3S isomers), 2.75-2.84 (1H, m, 3R and 3S isomer), -
and 1.55-2.37 (8H, m, 3R and 3S isomers). m/z (ES*) 324 (M+1).

30

butoxycar za-spirof4.5ldec-3-en-2-one
A mixture of (5R,65)-7-tert-butoxycarbonyl-6-phenyl-3-tributylstanny)-1-oxa-
7-aza-spiro[4.5)dec-3-en-2-one (Description 10, 538 mg, 0.87 mmol), 2-bromo-4-

trifluoromethoxyanisole (Description 12, 244 mg, 0.90 mmol) and lithium chloride
35 {230 mg, 5.4 mmol) in toluene (10 mf) was degassed with nitrogen at 60 °C for 30



and 3S isoners), 6.69 (1H, t, J 7.5 Hz, 3S isoner), 6.43 (1H, d, J 7.6 Hz,
3S i soner), 4.09 (1H, t, J 7.8 Hz, 3Sisomer), 3.94 (1H t, J 7.6
Hz, 3R isomer), 3.67-3.87 (1H, m 25 3R and 3S isoners), 3.68 (4H, s, 3S
i soner), 3.%04@;3103, 3R isoner), 3.53 (1H, s, 3R ipRergHYeI6d 17- 3. 25
(1H, m 3R an I sonmers), 2.75-2.84 3R and 3S-i soner), and

(1 H,om
1.55-2.37 (8H m 3R and 3S isoners). mz l(2ES+) 324 (Mm+l).
EXAMPLE 52 30
(5R, 6S) - 3- (2- Met hoxy-5-tri fl uoronmet hoxyphenyl) - 6-phenyl -1-oxa-7-(tert-
but oxycar bony| wiZ #etiikistrip hbrylsidsphins)paladinem (0) (100 mg) was addedard theur e  of

5R 6S)- 7-tert - but bony! - 6- | 3-Lri bty 1 OxA.
7 aza- bpi rof 4. SIS Seaieen os: RRRRNntofshdlebi ok 18 Dikister Ve e,

2- br ono- 4- filtereti mnfl itheosolvent waxgvanoratsd andeaeducedpressnra. The zepidng wag, 90
mrol ) and |ithi Qr . : ' I 3 was -
degassed with %ﬁ‘g‘?e‘% aggg%lg&fésrdr'ﬁ%q{%rgedjoﬁhML u iﬁb@'ﬁ%ﬂ%ﬁ%@m

PCT/ GB97/ 09630 10% methanolic potassium fluoride solution. The mixture was stirred for 30min.,
mn. Tetraki s( githrol Rt okt W89 apbrattd witidrpddcddPrebdnre. Pas radiiiledvaand t he

m xture was heated under reflux under nitrogen fqr ,16 h. The mxtuyre was
cool ed. hem nazHiieed,batTot selBrafe s Saiup dpdroEen dhbRTAte () mkapd
pressure. The eyl &deCatéED mil). The orghnichabeowhas dried (¥4280i)tani il fob@ntwys washed
wi th hexane (4 x 20 thepn treated wath . 109% h | i, C tassi um
f1uoride sol ut Fm?rafﬁnée}‘me%trﬁ‘fugemssélﬁ'%geﬁes’fdo? w@ﬁp‘?ﬁlﬁr\eﬁg ﬁ%a%gfﬁq?ef' ed and
t he sol vel0 wasiliew gedao give theltitlerompedntascth gune@80ms 0.39 memeledt%) U NME
then partition j I : (50
oA/ 2R B OREh OIS MY (I, HIB U 10O 0L, S,

m) and organi ¢ phase was drie
(Na[ err] SO er r P)9. Hridz)t 528 6F, ¢k 420 (5 m), 3.91 BHea)ah i e ) ZiRdlHy m} 1884

pressure. The rggi due YVfsg igf.i ed by chromat ography on 10 silica gel to
gi ve the title(%%n'%guﬁ%@as@g’gijm (200mg, 0.39 mmol, 44% . [err]H NWR

(250MHz, CDCl[err]) [err] 8.60 (1H, s), 8.02 (1H, d), 7.40 (2H, m, 7.26
(4H, m, 93 (1H, d, J9. 11 HzEXAMPBE68H, s), 4.20 (IH m, 3.91
(3H 5). 3.18 ot ofhordind b Do B 39 (9H 9).

15
(3S, 5R, 6S) - 3- ( Buids decwd-Rone/phenyl ) - 6- phenyl - 1- oxa- 7- (tert-
%m E}%ﬁ% ?] ﬁﬂ}go&rl%ﬁlé leéﬂm))ﬁtaﬂﬂ'eﬁy -oxa,

3

Putosycerbony)) oo PR prlnentidsd Pty
7-(tert-but oxydacmmmzmm)mpm%ﬁée&%ereﬁo@@mmleéﬁanlﬁpé%ﬁ-,m ryeethy,
0.19 mmol )o20 agd%ﬂ%«ﬁaﬁla@&hw@ﬁg AL NEdifh et ifornianlidd\ 1 nsl) WES doghésed wivni de (1

m) was degasse
) g nitrogen for 30 min. Potassium formate (42 mg, 0.50 mmol) was added and the

mixture was heated at 80 °C for 16 h. The mixture was poured into water (10 ml) and

extracted with ethyl acetate (2 x 10 ml). The combined organic fractions were dried
(NazS04) and the solvent was evaporated under reduced pressure. The residue was

26 purified by chromatography on silica gel to give the title compound as a colorless
solid (44mg, 0.08 mmol, 44%). "H NMR showed this to be a 1:1 mixture of (35,5R,6S)-
and (3R,5R,65)-diastereoisomers which were separated by preparative liquid
chromatography using a KR60 column, eluting with 5% ethanol/hexane containing
0.1% DEA to give (3R, 5R,6S)-3-(2-Methoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-oxo-

30 7-(tert-butoxycarbonyl)aza-spirofd.5)decan-2-one, "H NMR (250MHz, CDCls) 5 7.50-
7.53 (2H, m), 7.26-7.39 (3H, m), 7.14 (1H, dd, J 2.59, 8.96 Hz), 7.02 (1H, d, J 2.69 Hz),
6.88 (1R, d, J 8.96 Hz), 5.35 (1H, s), 4.00-4.05 (1H, m), 3.85 (3H, s), 3.70 (1H, t, J
11.02 Hz), 2.70-2.97 (2H, m), 2.38-2.50 (1H, m), 2.22 (1H, dd, J 11.32, 12.97 Hz), 1.72-
1.92 (3H, m), and 1.46 (9H, s); and the title compound (3S,5R, 6S)-3-(2-Methoxy-5-

35 trifluoromethoxyphenyl)-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro{4.5]decan-2-



nitrogen for 30 mn. Potassiumformate (42 ng, 0.50 mmol) was added and the
m xture was heated at 80 [err]C for 16 h. The m xture was poured into water
(10 M) and extracted with ethyl acetate (2 x 10 m). The conbi ned
organi c fractyw@9wenmy € dried (Na[err] SO err]) and thecrobywiépnas
evapor at ed under reduced pressure. The resiﬁée was 25 purified by
chromat ography on silica gel to give the title conpound as a col orl ess
solid (44nmg, 0.08 mol, 44% . [err]H NVR showed this to be a 1:1 m xture of
(3S, 5R, 69S) - and (3R 5R, 6S)-di astereoi soners which were separated by
preparative |iquige 'H NMR (250M3TraCDGREPT§0-6.58 (RH, o) KEED7-8D(3km), %13@HNdd, vi t h
5% et hanol / hexan 0, | gi

(3R 5R, 6S) - 3- ( 2- %@t&h%gﬁhgg llHuSr%zng%%’gt%ﬁéﬁP J 37 Ha), 6,31 1 br o). 492-
7-(tert-but oxycaﬁﬂ@rﬂﬂ)m)z&sg ﬁﬁH cb{:ﬂl%ﬁ%ﬂz)a&xGQ@Hné 2. {Jbﬁ 02 HH&IMR FOBORH, J

CDQ [err]) [err] y 1 481 87RO , 7.14 (1H,
dd, J 2.59, 8. 96’ﬁ??’?‘???&’”ﬁ%ﬂ,i%’?éﬁ‘gé‘?"égﬂiﬁ",""ﬁ?”‘zaﬁ‘?"ga@*?’m d, J 8.96
Hz), 5.35 (18, s) 4.00-4.05 (1H, m, 3.85 (3H, s), 3.70 (1H, t, J
11.02,Hz), 2.70-2.97 (2H, m, 2.38-2.50rkAMPIRs42-22 (1H dd, J 11.32,
12.97 Hz), 1.72- ] 1.92 (3H m, and 1.4 §19H s) andthetltle
conpound (3S, 5R, (38,6 ’6.8)-3-(2-Methaoxy-5=(trifluc h 1)-6- 1-1-oxa-7-aza

trifl uoromet hoxy ghiedly.be@miBisia\Hydtochbbsidd - (t ert - but oxycar bonyl ) aza-spiro[ 4.5
Lcé-?-/c ?Slgg g /01630 Vp %Z:l ﬁ%rom the compound of Example 53 according to the methodf_lt_' 3

one, [err]HIBMVR E2E@pki2, mGDEAY- m"p) TH NMH (350MHz, DMS0-(318,9.90)(1H.br35 87039 ( 3H,

(i (a5 5 7 gy a1 ap 7 ity M b o PRl S ofp gy Aol By 1
t, J 10.56 Hz), Br94.4BM48EIH, ), D30-33DQAH, 1), 3. 1§ 3. 190157 m}, Bi99-286 (1H, m), and -
10 04, 12.98 Hz) 4 62923 8H3%). bfid ESD 422 tMEH: Pouidd; é%ﬁgdﬁ .5 Gy, 4086 (OH s).

(3s 5R, 6S) - 3- ( 2- CeHaFsOSHCLFe® reayirer ﬁ%&%;?bﬁéhﬁ)z%/phenw 1- oxa- 7- aza-

spiro[ 4. 5] dggan-2-one Hydrochl ori de Prepared fromthe
conpound of Exanple 53 according to the of 10 Exanple 2. mp.
248-250 [err]C. [err]H NWR (360M—Iz [err] 9.90 (1H, br s),
9. 30 ( 1H(sRX erflioh dzals |44

(IH, d, J 7.17 Hz%mfo aéfﬁ‘o ! )ibrs) 4. 42- 4. 48(1H n, ” -30- 3. 33
(1H, rr) 3.11-3 (1H, m, and 194203 (5H,
m. mz (ES+) 422 ( MRiepaied frogh th€°01§8“19¢l°fm¢8‘51§?t®8 47 pnd GRNES)-3-tributylstannyl-
qerr]Herr }ZE [er é]phgy? rl-olca H(aertl'ﬂu%x&lag)gn?ﬁkﬂa[sgﬁou §]de§§ eﬁg’ accﬁ-dmr} t§ Qhe d

2.94% 15
(5R. 6S) - N- { 4- Vet methpd of Examye f L NMB(360MHz, Pplﬂbﬁl?é?(sﬂé'hbb@nifﬁ§ﬂihﬂ§pl$%[4 5
] dec- 3- eR7345, 'ﬂmﬁﬁm} ylgi3 1&}!‘%)0@% Clﬁz 7H2), 697 AH, 4, Jss':iliﬁ}?@é'ﬁd |

fromthe conpoun of ‘Descr i ption H& % st ann
6 pheny| - - oo 7CIEL &b oh 16 41T OB M Thi2 B HLEE TR I3 dg 1 o

the 4.12 (1H, m), 3.87 (3H, s), 3.11 (1K, m), 2.11 (1H, m), 1.88-1.82 (3H, m), and 1.36 (95,
25 &) miz (ES*) 538 (M+1).

EXAMPLE 66

1 Htriflugroacetamide
30 Prepared from the compound of Example 55 according to the method of

. Example 2. 'H NMR (250MHz, CDCls) 5 7.94 (1H, br s), 7.41 (1H, dd, J 8.9, 2.7 Hz),
7.36 (2H, m), 6.91 (1H, 4, J 2.7 Hz), 6.80 (1H, d, J 8.9 Hz), 6.18 (1H, t, J 2.0 Hz), 4.83
(1H, dd, J 11.8, 2.0 Hz), 4.32 (1H, dd, JJ 11.8, 2.0 Hz), 3.78 (3H, &), 3.77 (14, m), 3.27
(1H ,m), 2.81 (1H, m), 2.20-1.95 (2H, m), 1.88-1.79 (2H, m), and 1.69 (1H, m). m/z
35  (ES*) 433 (M+1).



met hod of Exanple 1. [err]H NIVR(250M—|z, CDCl [wee]) [err] 7.83 (1H, br s),
7.53 (1H, dd, J 8.9, 2.7 Hz), 7.47 (2H, m), 7.23 (3H, m, 7.13 (1H,
d, J 2.7 H), 6.97 (1H, d, J 8.9 Hz), 6.67 (1H, t, J 2.1 Hz), 5.15
(1H, s), 4. d, J 12, 2.1 Hz), 4.58 (1H dd, J 12,

4.12 (1H, n)g‘?m%.]'}é? 3H, s), 3.11 (1H m, 2,11 (1H m, 1. gg}f%i‘“ﬁ% m,
and 1.36 (9H, 25 s). mz (ES+) 533 (|v|+1}4

EXAMPLE 56
(5R, 6S) - N-[ 4- Met hoxy- 3- ( 6- phenyl- 1- oxa- 7- aza- spi r o[ 4. 5] dec- 3- en- 3-
vl ) phenyl ] trifl uoroacetam de 30 Prepared fromthe conpound of

Exanpl e 55 according to the nethod of %Mgﬁarmle 2. [err]H NVR (250MHz,
CDCl [err]) [err] 794(1H br s) 74 J 8.9, 2.7 Hz), 7.36

(2H, m, 6. 3722 @ i) ; (1H, t, J2.0
Hz), 4.83 ”m | okl 20Hz) 432(1H dd, J 11.8, 2.0 Hz),
378(3H % ; M, 1) 1H,m, 2.81 (1H, m), 2.20-1.95
( 2H, ., 1.88-1.79 fromme @megu(dlqﬂ xwpplerﬁfszemimgto(tssm)emeaf(m1)

\/\097/49710 1o 3. 1E[ NMR (860MHs, DMS0-d9) 3 7.44
V0 D aort0 ) Example 3. 1H NMR (360MHz, DMSO-de) 8 7.44 (2H, m), 7.32 (1H, dd, J 8.4, 2,5 Ha),

EXAMPLE 7 7.27%BE 6H, 83)6.91-(1H, d/wi 853 Hy), 8.78 6L e §i5-Hz), 3.97 (1H, t, J 7.5 Ha),

1- oxa- 7- aza- spi 5, I I t i
Prepared from t%%élgn%gzﬁﬁﬂl méxsm(m M%h??gg#)tnéb?g%?ﬁéeﬁqn@f ﬁ’mdflg? 13
Exanpl e 3. [errqmnwmwmm%[err]) [err] 7.44 (2H, m, 7.32 (1H,

dd, J 8.8,1®.5 Hz), 7.27-7.16 (5H, m, 6.87 (1H, d, J 8.8 Hz), 6.78
(1H, d, J 2.5 Hz), 3.97 (1H t, J 75)@1@%& 3.64 (3H, s), 3.63 (1H,
m, 3.01 (1H, m, 2.93 (1H m), 1.89-# 220, and 1.59-1.48

(2H, M. mz ( -Adinb)2.mdfhoxyphenyl)-6-phenyl- 1-oxa-7-(feri-butoxycar! za- -
EXAVMPLE 58 iro[4.5]dec-3-ene

(5R 6S) - 3-(5- Arﬁp'n'o['f“'rrer‘h'gxyphenyl) 6- phenyl - 1- oxa- 7- (tert - but oxycar bonvl)a
za- spi r o] 4. Firekagedfram the compound of Descripfipe phandi(SR6SrB tributylstapomiad of
Descri pti Oﬂs 43 n§15ﬂx@5) téi-ﬁﬁﬂo%ﬁ}lﬁgﬂlﬂm[ﬂ-ﬁdec 3-ene according to the

6- phenyl - 1- oxa- gtert but oxycar bon aza- spiro dec- 3- ene _accordi ng

Lhe ot 1rRtheR ofEamplect 14 NV (P OMARFCY Hor. TS, Bo P 7 46

2H m, 7.23 2/ X o 6 43
ElH g) 75 l(szﬁﬁ;d n.i)s7ﬁ)864(2H m) éﬂdﬁﬂdd leBHZ) hlah(uﬁ ﬁés(z%tti mJ 456

(100 9 2.8 L) dufe obtncdd, 142929 5 B}, 439l g 78 g1 9. marﬁ;m)
1.87-1.81 (4H, ¥87-1.8N@H] m}Gnd 46 (S5, s). Bz EFPLY7 AR-T). (M+1) .
20

spiro[4.5]decane
Prepared from the compound of Example 58 according to the method of

26 Example 3. '"H NMR (360MHz, CDCls) 5 7.52 (2H, m), 7.27 (3H, m), 6.68 (1H, d, J 8.4
Hz), 6.55 (1H, d, J 2.7 Hz), 6.52 (1H, dd, J 8.4, 2.7), 5.25 (1H, s), 4.18 (1H, m), 4.00
(1H, m), 3.77 (1H, m), 3.74 (3H, s), 3.67 (1H, m), 2.91 (1H, m), 2.35 (1H, m), 2.38-2.32
(2H, m), 2.20-2.09 (3H, m), and 1.38 (9H, s). m/z (ES*) 439 (M+1).

30

iro{4.5]decan-3- bamate :
Potassium carbonate (200mg, 1.4 mmol) and methy! chloroformate (70 pL, 86 mg, 0.9

mmol) were added to a solution of (3R,5R,6S)-3-(5-amino-2-methoxyphenyl)-6-
35 phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]decane (Example 59, 100 mg, 0.23



20 EXAMPLE 59
(3S,5R, 6S) - 3- (5- Am no- 2- net hoxyphenyl ) - 6- phenyl - 1- oxa- 7- (t ert - but oxycar bony

| )aza- spi ro[ 4. 5] decane Prepared fromthe conpound of
Exanpl e 58 aovosti4ong to the net hod of 25 Exanple 3. [er riﬁ;WéﬁOM—lz
CDCl[ err]) [err] 7.52 (2H, m, 7.27 (3H, m146.68 (1H, d, J 8.4 Hz) ,
6.55 (1H, d, J 7Hz) 6.52 (1H, dd, J 8.4, 2.7), 5.25 (1H, s), 4.18 (1H,
m, 4.00 (1H , 3.77 (1H, m, 3.74 (3H, s), 3.67 (1H m, 2.91
(1H, m, 235(1H 238232 (2H, m, 2.20-2.09 (3H, n)', and
1.38 (9H, s). )acgpgge (@Mlz_,nd the agjxture was stirred at room temperature overnight.
EXAMPLE 60 Thé Sotveniwakvdysradted under redueed pressure and water (50 ml) was added.

N- { 4- Met hoxy- 3- henyl - 1- t

P T MIE At g Y e—
1dg (rjm?I) andI rr:abhgploratéﬂ aidek wdﬁaéd@rés%grd Thé telsidud Fadpurifitddy flash %olu:glgm) wer e
a e O a s utir,on o am

phenyl - | - oxag7 (f %&%%’5?85!’%8%9‘% éngsvﬁnggﬁfxﬂngisgt?%cy(gg%@é f}?ftg& 100
my, 0.,23 M@iﬁAQE s6lid (80 mg, 70%). *H NMR (250MHz, CDCls) § 7.56 (2H, m) 7.35-

PCT/ GB97/ 01630
nmol ) in acet one'?(")'zl("‘r%i m)a"glf]hHédrﬁ]?(t urz&,679(1H ¢ rJrsedHa?t660 g‘H P r?‘pera

over ni ght . s), 382 (45 m)et00 (135 nﬂ.\m’fﬂ)(ﬂ&t BB. 'lm@Hr s)r $81:3.66/ (2H, GQSZJBSE(IHM
water (50 m) wa R, g&-}@ thyI
acetate, dried ( g@ 0? 3H m)' 'the Yo) &ggtqawas ¥l evgglcgédg‘t ed under

reduced preé ure. The resrdue was purified by flash colum 5
chromat ography on silica gel, eluting V\@,x_letm_gl Et OAc (80 20) to give the
title COMpQUIYL. &S, 30

CDCl [err]) [err]. ; e ] : 0% d, J
25Hz) 6.79 (1 5laeAnS- a 527(IH s) 4.22

! ls
(gm0 5"%@9’3”8%3 P b digpd )ﬂiwgr“r% by, 76 e d Edipinvhanffla Dy 2 59

(ES+) 497 ( Wﬁl) sal@tion of (3S, 5R ,6S)-methyl N—{4-methoxy 3-[6-phenyl-1-0xa-7-(terti- EXAMPLE 61

(25 5R 65) - Mot Iyl tp,go[r @ﬁgrawrn,rhﬁ%,rars@mmewmgoayé ) aza

spiro[ 4. 5 carb
hydrr de (60% di sp@eyiinPMIE( era&rhemturwaw ropnbteppgraduredorcsld min. 5 15

sol ution of (3S, delShan®ls0YL, N4g, U GRXY wis ﬁﬁeﬂhﬁ@tﬂwﬁmﬁi&&w?séﬁz@édfor3

butoxycarbonyl)az sprro 4, 5]decan phenyl } car bamat e 80ny,
0. 16 61f’ eﬁ it adéﬁ@rarﬂ?;t!}em% %awergmgters mé%%% he
t enper at ur eztlor &&mda organic fractioR§WeR whahel witidwhiar, 'dried (M50 )End the Soloem! )
was added and the m xtur @ sti.rr ﬁ d for 3”7 . ‘p.s \‘/l\ggFeéb’(&;)Q‘ n1 was
added and the m YPUFEPHRESARPLIRGE RIPRvE Hyyrotfis tiegunpRyby fash column
chromatography on silica gel, eluting with hexane/EtOAe (70:30) to give the title
compound as a colorless foam (67 mg, 83%). YH NMR (360MHz, CDCls) 5 7.56 (2H,
m), 7.32-7.21 (4H, m), 7.02 (1H, br s), 6.81 (1H, d, 7 9.2 Hz), 5.02 (1H, s), 4.20 (1H,
25 m), 4.00 (1H, m), 3.81 (3H, s), 3.77-3.67 (2H, m), 3.62 (3H, br s), 3.2 (3H, s), 2.87 (AH,
m), 2.35 (1H, m), 2.22-2.08 (2H, m), 1.74 (3H, m), and 1.36 (8H, s). m/z (ES*) 511
M+1). :

30

yDphenvyl]-N-(methyllcarbamate
Prepared from the compound of Example 61 according to the method of

Example 2. TH NMR (360MHz, CDCls) 5 7.49 (2H, m), 7.33-7.26 (3H, m), 6.91 (1H, br
s), 6.69 (1H, 4, J 8.7 Hz), 6.15 (1H, m), 4.09 (1H, m), 3.79 (1H, m), 3.69 (3H, s), 3.68



20 conbi ned organic fractions were washed with water, dried(MySJerr]),

and t he sol vent was evapor at ed under reduced pressure. The residue
was purified by flash col um chromat ography on silica gel, eluting
W th hexane‘{vgé?%m( 70:30) to give the title conpoupgr/eBypoies or | ess
foam (67 ng, [err]H NVR (360MHz, [err]) [err] 7.56 (2H,

m, 7.32-7.21 (4H, , 7.02 (1H, br s), 6.81 (1H, d, J 9.2 Hz), 5.02 (1H,
s), 4.20 (1H, 25 rr), 4.00(1H, m, 3.81 (3H, s), 3.77-3.67 (2H, m, 3.62
(3H, br s), 3.2 (3H, s), 2.87 (1H, m, 2.35 (1H, nm), 2.22-2.08 (2H,

m, 1.74 (3H, @H, smsc6413nﬁu(s)93r25 -8)15 (2H,an)( $:65-{3H5 9) 2.28 (1H, m),(2\}5t3.02 (2H, m),

EXAVPLE 62 30 4Bl (2H, m), 1.26 (1H m/z (ES*) 411 (M+1

N- [ 4- Met hoxv- 3- (qg?l%henyl 1(@& 7 (azam)spl r(g nf?)ecza(rl?- )- M+D-

yl ) phenyl ] - N- (et hyl ) car banat e Pr epared fromthe conmpound of

Exanpl e 61 according to the method of EAMPLEExarrpI e 2. [err] H NVR (360MHz,
91 (1H, .

CDCl[err]) [err] 7.
6.69 (1H @&, J{(&REN%E . 4

s), 3.68 en- .(th iflu cetamlde
PCT/ GB97/ 01630

(1H s), 3.64 (3H Breppredfrom the compound of Doscription 52 and (5RGS)- 32“&"{%“"‘%&“"1
2.15-2.02 (2H, Ghohenyl-1-oxa-7-(lerButixyerbp@azanpirold. Bldecs-G@ at@piingo, the_ 26 (1H,

0 i M 2 (ESThnctch deiikhabpte 1. 16 NMR (250MHz, CDCL) 5 7.49-7.20 (5H, m), 7.12 (1H, dd. J

(5R, 6S) - N1p4- I\/Bt'fnz.ml-lz? Qﬂ(ﬂHedlyIS 1 Hek 689 (1H, dr42§ﬁ2bﬁﬁ3411§mhﬁ ¥oA3H. 8piro[ 4.5
] dec-3- ?é(gayé Jf)}beﬁélﬁhhﬂééﬁ Jlﬁ??(l?ﬁﬁﬁtaaég 8, o), 3.31 GH, o),
Oun Ion 5

Prepared from ¢ "and tributyl stannyl -
6- phenyl - 1- oxa37L1((llérm).Bdt3dJ<1§c!B)r béﬁﬁli apeand ;- 364PH. 8 wa ) ML Or ng to
t he ) met hod of Exanple 1. [err]H NVR (250MHz, CDCl[err]) [err]

7.49-7.20 (5H, m), 7.12 (1H, dd, J 1 81 Fgs?: 0 M), 6.91 (1H d, J 8.7
Hz), 6.89 (1H, d, J 20Hz) 663(1H¥39M—%—f€(1H, ). 493(1H
.63 K1EX g 4 fijec. ServiiiipyIk

d., J 12.0 W) y | S =P e 4-1-0X 8] RZA -3 3 3.31
(3H, s), 3.1 2 , 182 (3H r’r) and 1.36 (9H, s).
mz (ES+) 547 : e Hydeodoril) EXAVPLE
64 : Prepared from the compound of Example €3 according to the method of

Example 2. 'H NMR (250MHz, CDsOD) & 7.47 2H, d, J 7.5 Hz), 7.34 (34, m), 7.19
(1H, dd, J 8.9, 2.0 Hz), 6.99 (1H, d, J 8.9 Hz), 6.85 (1H, d, J 2.0 Hz), 6.26 (1H, ¢, J 1.9

20 Hz), 4.95 (1H, dd, J 12.3, 1.9 Hz), 4.51 (1H, dd, J 12.3, 1.9 Hz), 4.47 (1H, s), 3.82 (3H,
s), 3.44 (1H, m), 3.24 (3H, s), 3.23 (1H, m), and 2.34-1.95 (4H, m). m/z (ES*) 447
(M+1). Found: C, 59.47; H, 5.43; N, 5.80. C24H2sF3aN203.HC] requires: C,69.69; H,
5.43; N, 5.80%.

25 MPLE 65 .
-gpiro[4.5]decan-3-vl}phenyl}-N-

methyDtxi acetamide Hydrochloride
Prepared from the compound of Example 64 according to the method of

Example 3. 'H NMR (3_60MHz, D20) 5 1.80-2.00 (3H, m), 2.10- 2.20 (3H, m), 3.17 (3H,

30 s), 3.22-3.33 (2H, m), 3.48-3.60 (1H, m), 3.75 (3H, s), 3.97 (1H, t, J 9.2 Hz), 4.15 (1H,
t, J 8.3 Hz), 4.41 (14, s), 5.79 (1H, m), 6.96 (1H, d, J 8.8 Hz), 7.15 (1H, dd; J 8.8, 2.4
Hz), and 7.50-7.56 (6H, m). m/z (ES*) 449 (M+1).



15

(5R, 6S) - N-[ 4- Met hoxy- 3- ( 6- phenyl - | - oxa- 7- aza- spi r o[ 4. 5] dec- 3- en- 3-yl ) phenyl
]-N (methyl)trifluoroacetam de Hydrochl ori de

Prepared fromwolsaagzempound of Exanple 63 according to the neCiveani630
Example 2. [err]H NVR (250MHz, CD[err]OD) [gRmr] 7.47 (2H,°d, J 7.5 Hz),

7.34 (3H, m, 7.19 (1H, dd, J 8.9, 2.0 Hz), 6.99 (1H d, J 8.9 Hz),
6.85 (1H, d, J 2.0 Hz), 6.26 (1H, t, J 1.9 20 Hz), 4.95 (1H, dd, J 12.3,
1.9 Hz), 4.51 (1H, dd, J 12.3, 1.9 Hz), 4 47 (1H s), 3.82 (3H s),

3.44 (1H m, 324(3H s), 3.23 (1H nEXAMPLE 66, 1.95 (4H m. mz (ESH
447 ) (6H NL{4-Leoprafoxd-8- (6 hertv) 4 Dxa- N (teFt-bRtbs aza-spiro[4.5ldec-
C[err]H[err]F[err]N[erI“gq}[i].l-gngﬂwrei . 59.69; H, 5.43; N,

5. 80% 25 == EXAMPLE 65

(3S,5R, 6S) - N-[ 4- Met hokwpare(dﬁrqnhmy:bmﬁonnﬂ&Demﬁi@;ﬁamﬂﬁlﬁﬁﬂeﬂsﬁibuadgthx)me nyl

N £ dr ochl,ari d .
Lr epar ed fro%( g‘PX‘S'}FB” L}O(? 9%3' Bfaerg%lbg%ag%?ra“;%def%'etnﬁ5“%*'%*6 thy
Exanpl,e 3. [err] biebive of ESarhple 1. Y NME] (250MHs, CDCls) 8648 (TH) d( JM4 Ha), 7.24 8H; 2. 20

(3H o). 3 07 (1R TO¥GY 8088 2ok g b Sho m S50, g pBmalegy’ 1)
s), 5.79 (1H, m {1EK6=R6.161H], al4&l(8¥181 HAR,3 Hz), 461((2H, miid,12 {118 R, 3.31 (BH, s),
Hz), and 7.50-7. T - 7 10
PCr] GB67 01630 392 (A m) 10 (IE oy 504 (afi4 ), G 186 (15H, m). mrz @35H5 Avﬁi
EXAMPLE 66
(6R, 6S) - N-{4-1 sopropoxy- 3-[ 6- phenyl - 1- omiﬂ:(mpg-i but oxycar bonyl } aza- spi r o[
4. 5] dec- 3 0 I N-( d

Prepared from t h€<edH SRS : 2

5 d6 phenyl hlg@gﬂ:)ﬁ;@&faﬁﬂt_ﬁd ?ycar bonyl )aza spi ro[4 5] dec 3-ene _
according to the t.hod.of EX VR, (250

cDa [err]) [err] 7.46“(?%?%”“5“’7“%“‘1%‘”3 %&‘piéﬁﬁr‘l‘m““gt“ %"d‘é (1H,
dd, J 8.8, 255 HExgmg@le 35'H NMR @60MHZ, CDCI)H,7.36 (BB d, 716,6 Hiz), T1B(3H, 1),)6,.976. 60
(15451, 5,19 Ot ihadabo Biogfum aifed i goh iy § 3l foigy G, 1
(15H, m, mz (EB%))4BB!61HM&1¥12Q.(21Hz),451-(1H sept, J 6.0 Hz), 4.30 (1H, dd, J 12.0, 2.1
EXAMPLE 67 Ha), 377 (1F] 9,331 (1K, m), 8.26 GH. o), 283 (H, m), 214-1.64 GH. m), and 131

5R, 6S)-N-[ 4- | sopropox -oxa- /-aza-spi ro| 4. 5] dec- 3-en- 3-yl ) phe
oo O 1°rH J@siﬁsa(wa P P

t i al ide Hydrochlori
Prepared from the compound of Example 67 according to the method of

25 Example 3. *H NMR (360MHz, CDsOD) 5 7.63-7.44 (5H, m), 7.05 (1H, dd, .7 8.8, 2.5
Hz), 6.93 (1H, d, J 8.8 Hz), 5.98 (1H, d, J 2.5 Hz), 4.89 (2H, br s), 4.59 (1H, sept, J 5.8
Hz), 4.43 (1H, s), 4.23 (1H, m), 3.98 (1H, m), 3.44 (1H, m), 3.21 (2H, m), 3.15 (3H, ),
2.32-1.76 (6H, m), 1.30 (3H, d, J 5.8 Hz) and 1.29 (3H, d, J 5.8 Hz). m/z (ES*) 477
(M+1). Found: C, 60.61; H, 6.14; N, 5.46. C2sH31F3N203. HCl requires: C, 60.87; H,

30 6.29; N, 5.46%.



Prepared fromthe conpound of Exanple 66 according to the nethod of 15
Exanple 2. [err]H NVR (360MHz, CDCl[err]) [err] 7.36 (2H, d, J 6.6 Hz),

7.17 (3H, ny, 6.97 (1H, dd, J 8.8, 2.6 Hz), 677(1H d, J 8.8 Hz),
6.66 (1H, 6.11 (1H t, J 2.1 Hz) g@,,@w,mqﬂ J
12.0, 2.1 g&'PJ”é”S‘i (1H, sept, J6.0 Hz), ‘1‘15"’0 (1H, dd J12. .

Hz), 3.77 (1H s), 3.31 (1H, m), 3.25 (3H 2.83 (1H, M, 214164(5H
m, and 1.31 (6H, d, J6.0 Hz). mz (ES+) 475 (M1). 20

EXAMVPLE 68

(3S,5R, 6S)-N-[ 4- Isopropoxy 3- (6- pheny EXAMPRES937a- spi r o 4. 5] decan- 3-yl ) phe

| N- | | at
g\r/e]pared fromt KLk Dl ol B L8 of 25

Exanpl e 3. [ er repitolMiRiec3cm] fl-Ne(methyDirifuoroagetgmide 44 (5H, m), 7.05

1H, dd, J8.8, 2.5 g 2.5

I(-|Z) 4.89 (2H br S)Preraar%dg H&)fl’i_:'heﬁcsogﬁt otudd bf Discn}:tﬁn 84 hikd 351155.@@ tﬁﬂﬁayl ﬁhsmﬂl 03

(1H, nm, 3.B8 (Gtrhenw}w@-we'( kmxrﬁrrb%ywafml‘* ﬁ}d“'%eﬂsa?@‘ﬁr the

(2E%2) 4;? (6H, xﬁimo:iof@mﬁx%lh dHNMﬁ(:ﬂ;oMHz, 6Ddls)16 295 BHd, J7.4 25 TR0z 1
+

Clerr]Herr] F e(ﬁl‘l]mpgrqﬁ‘](qlefr)rq BOEHL, ‘F)eﬁﬁ? (rl@swdi* 06‘62)65715@!% Ppd 1 (UL dof N

>. 46% - MG 8% 486 401, 4, J 12.2 Hz), 4.12 (1H, m), 3.33 (3H, 8), 2.12 (1H, m), 1.84 @,
PCT/ GB97/ 01630 B4
EXAMPLE 69 m), and 1.36 (9H, 5). m/z (ES*) 683 (M+1).

(5R 6S) - N-1{@- (D f | uor onet hoxy) - 3- [ 6- phenyl - 1- oxa- 7- (t ert - but oxvcar bonyl ) aza

spiro[ 4. 5] dec- 3-en-3-yl ] pheny%%ﬁggﬁgwdﬁyl )trifluoroacetam de

Prepared fromthe corrpound of Descrl pt d (5R 6S)-3-tri butyI stannyl
5 6- phenyl - (RGN | met o r(tephet oxa-7-avaspirgf4:5]dge-3-en ene
according to t 1. [err]H NI\/R(360I\/Hz CDCl [err])
[err] 7.45 (2H CiphegvlLl; i (5H s), 6.59
(1H, ' s), 6.52 (1H, tPreparpdfiomiths compoysd efifixample 6 &Wl{‘mtha meffiod of 12.2
Hz), 4.56 §4H, ﬁxadpléﬁ !?IIWIR(aébMﬂz (cbdna)a): 65-2.68 1 H| 2y), 1.89)2.0534H, 2n)( 1.80-28 ,

]éxif\l/p(L:éH7o (lem), 3.27 (3H s), 3(41 (14, s; 4, 29 &ﬁ 1}1), %%? 4(A¥HE:B-I m}% 14 (11, s),

(5R, 6S) - N- [ 4- ( Cs.bb v, @)1 HYYS.986L s meaym, ls), 32A6-722438,-s)pand .37 @Hddof 3- en- 3
- yl) phepyl ] - N- " .1 uor oacet am de Pr epar ed
fromthe corrpougfg%‘?‘“égﬁ)rgwﬁicordi ng to the nethod of 15 Exanpl e 2.
[err]H NVR (360MHz, CDCl[err]) [err] 1.65-1.69 (1H, m, 1.80-2.05 (4H m,

2.80-2.87 (1H, ™), 3.27 (3H s)pxAMBLEAH S), 4.29-4.32 (1H m,
4.81-4.85 ?QH n') 6.14 (1H, s), : t, J 73 6,74 (1H,
s), 7.08 (2H s¥3S.5R.69-N-[pDifluppmephoxyi-d6-phenyl-l-0x3-/-gza-8 oldecaper ). mz
(ES+) 483 ( Mr1) yhphenyll-N-(methyDtrifiu mide Hydrochloride

Prepared from the compound of Example 70 according to the method of
Example 3. 'H NMR (360MHz, Dz0) 5 5 1.83-1.96 (3H, m), 2.14-2.30 (3H, m), 3.18 (3H,
25 s), 3.23-8.35 (2H, m), 3.50-3.54 (1H, m), 4.00 (1H, quin, J 9.3 Hz), 4.19 (1H, t, J 8.5
Hz), 4.42 (1H, s), 6.70 (1H, s), 6.75 (1H, t, J 73 Hz), 7.19 (2H, s), and 7.60-7.57 (5H,
m). m/z (ES*) 485 (M+1).

30

en-3-yDphenyl]-N-(2 .2 2.trifluorocethyl}acetamide

Prepared from the compound of Description 57 and (5R,6S)-3-tributylstannyl-
6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the
method of Example 1. '"H NMR (360MHz, CDCls) & 7.47 (2H, d, J 7.5 Hz), 7.24 (3H,
35 m), 7.12 (1H, dd, J 8.7, 2.6 Hz), 6.93 (1H, d, J 8.7 Hz), 6.87 (1H, 4, J 2.6 Hz), 6.64



20 EXAMPLE 71

(3S,5R 6S)-N-[4-(Di fluoronet hoxy) - 3- (6- phenyl - 1- oxa- 7- aza- spi ro[ 4. 5] decan- 3
- yl ) phenyl ]-N-(methvl)trifl uoroacetam de Hydrochl ori de

Prepared fronydbmsempound of Exanple 70 according to the npti7cpomie30
Exanple 3. [err]H NWR (360MHz, D[err]0) [eqfg [err] 1.83-1.96 (3H m,
2.14-2.30 (3H m, 3.18 (3H, 25 s), 3.23-3.35 (2H, m, 3.50-3.54 (1H,

m, 4.00 (1H, quin, J 9.3 Hz), 4.19 (1H, t,J85 Hz), 442(1H

s), 5.70 (1H, s), 6.75 (1H t, J 73 sz 19 (2H, s), and 7.50-7.57 (5H,
M. mz (ES+) 4g8H(hW 20 H2),5.17 (1H, 5), 494 (1H, 43,7136, 2.0 2), 4.58 (1H, 4, 7 12.0, 2.0

EXAMPLE 72 30 Hz 4.29 (2H, m),4 13 (1H, m), 3.90 (3H, s), 3.10 (1H, m), 2.12 (1H, m), 1.87 (3H, s),

lecos L ) A0, SR M ot hy 1) aceramde

Pr epar ed fromthe conpound of Description 57 and (5R, 6S)-3-tributyl stannyl -

6- phenyl - | -0%2 7-(tert-butoxycarbonyl) 23 B 4. 5] dec- 3-ene according to
t he t hod of Exarrple 1 [err] , CDCI[err]) [err] 7. 47
(2H, d, J 7.5 HABRSES g-drtivo[4) Dihel 6. 93
(1H, d, J 8.7 quﬁl;&itﬁl&_ﬁa&fs Hz) , 6 64 V\097/49710

PCT/ GB97/ 01630
(1H, t, J 2.0 Hz), 5 Preparedfrom phe omponndiofExgygple 72 ﬁcoalm@ocshwythor&ogs (1H,
d, J 12.0, 2.0 Examp leﬁﬁmgﬁomﬁ;cnms)&lqi'Brz(letl,Jerknzsﬂ'r%(iﬁlﬁ),s)ua 3.10

1H, 2.12 o
§ﬂZ (?SJ,) s (M,Ij)dr? J87526}§z) 6.81 (}H d, J87Hz).660(1&'1 d,JZGHz).GOS (IHEXs(&?(/rlLEB)?s

]( 55 6S) - N-[ 4- Nétﬁhg@sﬁgﬁ%@bqw 2 Ha) -28-(88 an); Ri2b ¢H: nd) sieoccasr §03.87 yid, kpeny!
I

| h f h
conpound of Exari’pqs’é HW&%O@%RM %acg%g Wg't"l‘?oﬂ‘do* 79 BH, s). m@)@%a g“ ]E)grnr} He

NVR (360MHz, CDOl[err]) [err] 7.37 (2H, d, J6.8 Hz), 7.16 (3H m), 7.01 10
(1H dd, J 8.7, 2.6 Hz), 6.81 (1H d, 6.60 (1H, d, J 2.6 Hz),
6.08 (1H t, J 2.1 Hz)485(1mtﬁgﬁfzo 21Hz)423(3Hrr)
4.29 (2H, 35 3.(BHEREH-ND 7-34(0-¢ ‘ dacen-3r)phenylld

R ; ; 1.0xa-7-az8
m, 2.06-1.65 (Qyzz%uggghgn;cgmﬁ@ ). mz (ESH) 461 (M),

EXAMPLE 74

Prepared from the compound of Example 73 according to the method of
Example 3. !H NMR (360MHz, CDsOD) 5 7.64 (2H, m), 7.52 (8H, m), 7.12 (1H, dd, J
8.8, 2.5 Hz), 6.98 (1H, d, J 8.8 Hz), 6.24 (1H, d, J 2.5 Hz), 4.88 (2H, br s), 4.47 (1H, s),
20 4.36-4.22 (3H, m), 4.02 (1H, m), 3.78 (8H, s), 3.47 (1H, m), 3.39 (1H, m), 3.23 (1H, m),
2.35-1.86 (6H, m) and 1.70 (3H, s). m/z (ES*) 463 (M+1). Found: C, 60.39; H, 5.99; N,
5.63. CasHasF3sN20Os. HCl reqnifes: C, 60.18; H, 6.06; N, 5.61%.

EXAMPLE 75
26 (3§ -N-[4-Methoxy-3-(6-phenvl-1-0xa-7-(tert-butoxycarbonylaza-
spira[4.5]decan-3-ylphenvilbenzamide
Benzoyl chloride (40pl, 0.34 mmol) was added to a stirred, cooled (0 °C)
solution of (38,5R,65)-3-(5-amino-2-methoxyphenyl)-6-phenyl-1-oxa-7-(tert-
butoxycarbonyl)aza-spiro[4.5]decane (Example 59, 98 mg, 0.22 mmol) and pyridine
30 (200 ul, 2.47 mmol) in dichloromethane (3 ml). The mixture was stirred for 15 min.,
then water (20 m]) and ether (30 ml) were added. The layers were separated and the
aqueous layer was extracted with ether (10 ml). The combined organic fractions were
. washed with agueous copper (II) sulfate (0.5M, 2 x 20 ml) and saturated aqueous
sodium hydrogen carbonate solution (20 ml), dried (MgSQ4) and the solvent was

35 evaporated under reduced pressure. The residue was purified by column



15
(3S,5R, 6S) - N-[ 4- Met hoxy- 3- (6- phenyl - | - oxa- 7- aza- spi r o[ 4. 5] decan- 3-yl ) phenyl

]-N (2.2.2-trifluoroethyl)acetam de Prepared fromthe
conmpound of & 73 accor ding to the nethod of Pe3/EHfordso [err] H
NVR (360MHz, err]OD) [err] 7.64 (2H, o 7-52 (3H, m, 7.12 (1H, dd, J

8.8, 2.5 Hz), 6.98 (1H, d, J 8.8 Hz), 6.24 (1H, d, J 2.5 Hz), 4.88 (2H br
s), 4.47 (1H s), 20 4.36-4.22 (3H, n), 4.02 (1H, n), 3.78 (3H, s), 3.47
(1H, ), 3.39 (1H, n), 3.23 (1H m, 235186é6Hrr)and170(3H
). mz (ES+) ¢@Gmitebraphy pusilich geb ehuingyoth hexasp/BiOAc)F5:25) to give the title

E[XZR/L]L Q[ ‘;gf lzg[ Slpohh@hd 4 Edidilrieks Eibds (IROME,82%). 1 NMR (368MHZ, cHCHifs 8.0 (131,61%
(3S. 5R. 6S) - N- [ e A3 85 (2, (00, pAB A (10Hy x1)- 6784 @Hy d. A8 Hv @43 G8hbr Pasa8

spiro[ 4. 5] decagrﬁt,xiwmﬁx'ob%ﬂ@ﬁ‘ S5 3.82 (3H, ,29429 (mrlﬁpzlsoahbk%mdﬁ)
(40[err]l, a stirred [err]C)

sol ution of (SBSQNGQQHG%S“‘%‘%@%“W%@W ﬁ@ TY- 6 phenyl -oxa-7-(tert-
but oxycar bonyl ) aza- spi ro[ 4. 5] decane (Exanple 59, 98 ny, O0.22 mml) and

pyridi ne 30 (200 [err]1, 2.47 mmol) | 1, ronet hane (3 nml). The

m xt ure was stlrredfor 15 m n. ter (20 m) and ether (30
m ) were added(3SER6S)N-pt-NMettioke 3§ pipmal- Boea -bngd Dagaieous | ayer was
extracted with_ ether (1 ' Gl gmcfractlons wer e

washed W|th aqueous coppa M 2 x 20 M) and saturated
aqueous sodi @ﬁﬂ@ﬁﬂdﬁwg&pm&@esﬂﬂﬂmddw(‘mwrb

(MySq err ] ) ang,,,;dg 5] 9 %Dg}np\ﬂ@éyn%énzam&‘evmak 98l mmlgr 0. ﬁ@ﬂh&%dvaaraaa&ur e.
The residue wa
PCT/-GB97/ 01630toa cooled (0 °C) suspennon of sodium hydride (60% dlspersmn In mineral ojl,82

chr onat ogr athn:QnoﬁsHxﬁb%xﬂﬁMFﬁﬁl)lM&th&didJWﬁﬂﬁmﬂQﬁﬁl}%tﬁ&)adﬁ@d gi ve the
title Qund asacoorless Iassﬁ(t lq'gw%_ [)err]a INIVR
(250|sz cbd [@W the mixtyrewas ghiy ‘%fﬁmm mperafjfre 85' (OF i%‘“ fige

. 65- 7. 18 1610Handhe rfixBrke whilextehcted viitiBethiljacetste43x 1A ). Bhe @nbintd Q&amc o

(2.126- L on (7'23 Ezn%ﬁonﬁg%?e ‘g’is%gﬁ("}q_‘ﬁg{fq‘}%ﬁ 1§§n1)(é’iﬁ émﬁlé o%?@%&dﬁﬁgééﬁ' ?ES Y 543

(MFL) . the solvent was evaporated under reduced pressure. Th dapmagpyrified

(3S, 5[R46§% dN [ do1 M;;. Pf)mﬁ.a% r&ﬁ{cﬁ ngoeganJg&mSﬁsxammmeqmmrgwe)ma a-
SpIr.o ecan en ne enzam

(gs 5, 6S) - N- [ 4%9%59@5*11 Blfzﬁé? 8 mg, $3%8), %%@P&%Mﬁ&%ﬁ"}ﬁ?é" |

s ghr 3[ 4. Smec?ﬁsﬁfm )ﬂheewvldaqsnam) 690-6/75 @ |re), 664 (1406, JY6 H), !sﬁsm(mg%; was
adde o a _coal (S n o I (N
di spersion in 3 07 325 myy 975 ey, SBREUA b a7 O, 4 W B st )
2.98.2.82 (1H, m), 2.27 (1H, dd, J 13, 9 Hz), 2.11-1.96 (1H, m), 1.78-1.60 (4H, m), and
1.38 (9H, s). m/z (ES*) 657 (M+1).

25 EXAMPLE 71

(methyDbenzamide Hydrochloride
Prepared from the compound of Example 76 according to the method of

Example 2. m.p. 275-280 °C. 'H NMR (360MHz, CDsOD) 5 7.62-7.52 (6H, m), 7.28-
30 7.02 (6H, m), 6.91 (1H, br d, J 8.6 Hz), 6.74 (1H, d, J 8.6 Hz), 5.98 (1H, br s), 4.40
(1H, s), 4.01 (AH, t, J 8.0 Hz), 8.82 (1H, app. quin, J 9.8 Hz), 3.64 (3H, s), 3.41 (1H,
dd, 7 12, 4.2 Hz), 3.28 (3H, s), 3.19 (1H, dt, J 13, 3.2 Hz), 3.13-3.05 (1H, m), 2.30-2.08
(2H, m), and 1.96-1.65 (4H, m). m/z (ES*) 467 (M+1). Found: C, 69.80; H, 6.75; N,
5.45. C20H3zN203.HC! requires: C,70.60; H. 6.75; N, 5.68%.
35



ng, 0.55 mmol) in DM (3 m). Methyl iodide (79 ng, 0.55 mmol) was then
added and the m xturewas stirred at roomtenperature for 1 h. Water
(10 M) was added 15 and the m xture was extracted with ethyl acetate (3
x 10 m ). Thewoowmsymed organic fractions were washedrer/GBomasd (3 X
10 mM) and brine (10 m), dried (MyS(O err] j2and t he sol vent was
evapor at ed under reduced pressure. The residue was purified by

col um chr omat ography on silica gel, eluting with hexane/ EtQAc (2:1) to

gi ve the title conpound as a co%@%ﬁlﬁass (95 rrg, 93% . [err]H
NVR (250MHz, CDCl[err]) 8 7. 59 20 . 7.38-7.05 (8H m,
6.90-6. 75 (2H, nBR.66)-84 pxphé -1 -Gért-
4.07-3.92 (2H, 37§ r435ec- 0(1Hn)341(3H s)340325
(1H, m, 1H, dd, J 13, 9 Hz), 2.11-1.96
(1H, m, 1.78-1. 60 (zm;pmd fromdhe compoundlofme@ﬁoné; andﬁ@.qns,‘e&t;xbwms(m&)

25

(3S, 5R. 65) - N [ 4- SRRk Lo T-ffert pute capbonyDaza;SEIR/E bided ‘75 ‘Pij“?fdm gty bhenyl
1-N ( remdthod mopledl ! (280MH20E@DCls) 8 7. 0740 @ m)ﬁ%b’b?-%@ﬂ rom

th d of
o, 975-580 [elt LB (AL ffn"’ CREs g 86%9&*?:%;@“%’%2;1 44 O 5 FLRERD.C
nm, 7.28- 30 380(AH( &1 2.92), §.18 (1H, brie), B8 HJideJ l)Hz)e4 o117 44, Jdl2 J 8.6

Hz), 5.98 (1H, : nd B3s2
(1%4, . (u| 3 Qrzﬁl 4474%8 ém . m) 326%*56)5,(% nz)éllz(g:i(a,hlbh 100- 1%02%1,@, n?ZAl 2«1, 535?2

Hz), 3.28 (XN, s!? 8?,19(1H dt, J 13, 3.2 Hz), 3.13-3.05 (1H, m,

2.30-2.08 (2H, m, and 1.96-1. 65 (4H, m. nmz (ES+) 457 (M+1).
Found: C, 69.80; H, 6.75; N, éém £/, 9] Herr]Nerr]Jerr].Hd
[ WO 97/ 49710 '

requires: C 70.60;, H 6.75; N, . 680/
PCT/ GB97/ 01630 (5R,65)-3-[5- 1
EXAMPLE 78

(5R 6S) - 3-[ b- %Fﬁ%mlfl uor omret hoxv)phenyl]-6 phenyl -| -oxa-7-(tert
~ bukdxycar bodye thegfompoyniaf Example 78 according to the methpd abar ed

fromthe CONPOUkafip1d € SANMR i(£50ME, @D@hiﬁﬂﬁ%o Hrmbmaﬁbammﬂ) 6.9

6- phenyl - 1- oxa- 7H&tert but ox car bon &fza spiro ec- 3-ene accor di ng to

Lhe ot 6HFLGH, R sta, 6Py D SH e o0 4.

g-gg-ziﬁO ((ng,JfIh;z T H3 4512 Qﬂ(d%ins(zanz),misaﬁ Qﬁsé&ﬁn,@as)&xsaaﬁim(m;% HZ)

J2.9 Hz). 5.13 (‘??’r?s%fug)dd %%g’ﬁﬂ%ﬁjﬁhﬁ)ﬁﬁ %"g‘zﬁ FH, H‘)%’z?’iﬁ“ d, J 12

2.2 Hz), 4.200-4.0u81)1H, , 3.20-3.05 (1H, m, 283(3H s), 190150(5H
m, and 1.35 10 (9H, s)

EXAMPLE 80

spiro{4 bldecane

26 Prepared from the compound of Example 79 according to the method of
Example 3. 'H NMR (250MHz, CDCls) 5 7.60-7.50 (2H, m), 7.40-7.35 (3H, m), 6.91
(1H, br d, J 7.5 Hz), 6.30 (1H, dd, J 8.8, 2.8 Hz), 5.28 (1H, d, J 2.9 Hz), 4.10 (1H, t, J
8.0 Hz), 3.98 (1H, s), 3.82-3.72 (1H, m), 3.40-2.85 (5H, m), 2.57 (3H, s), and 2.30-1.55
(6H, m). m/z (ES*) 407 (M+1).

30

en-3-vl]-4-(irifluoromethoxy)phenylitrifluoroacetamide
Prepared from the compound of Description 55 and (6R,6S)-3-tributylstannyl-

35 6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spirol4.5)dec-3-ene according to the



EXAMPLE 79

(5R. 6S) - 3-[ 5- Met hyl am no-2- (tri fl uoronet hoxv) phenyl ] - 6-phenyl -1 -oxa-7-aza-

spiro[ 4. 5] dec- 3-ene 15 Prepar ed fromthe conpound of Exanple 78

according t t hod of Exanple 2. [err] H NVR ( 329hds6ve gg}pl[err])
9"%&?% . 7.25-7.13 (3H

[err] 7.42- gi)z 6. 98 (1H, dqgq, J 8.8,
Hz), 6.38 (1H, dd, J 8 2.9 Hz) 57(2H, m, 4.80 (1H, dd, J
13, 2.1 Hz), 431(1H dd, J 1323Hz) 3.78 (1H, s), 3.68 (1H, br. s),
3.33-3.20 (1H, m, 2.82 (1H, dd, J 12, 3.0 Hz), 2.75 (3H, s),

2.15-1.60 and tdethodof Exaniple § EHAYMRAZ50MMz, CDCld)/B 7)50-7.40 (2H, m), 7.35-7.15 (5H,
EXAVPLE 80
(35.5R 63)-3- [ B0 A8 (e &), 6.84 A, . ¢/ 2 F2), 5.6 (UE, bry e 400 (IHL, br. 4y L 12 M2 488 o 7- a2
Ex I 79sp| r G bpAdEt2He), 258-438 (1H, m), 335’(365););@-@0 Fiﬂégﬂi F@&]@ﬁgﬁm&z,ggow
anpl e acc qggg anmpl e err ,
CDCl[err]) [erg? 6%5%2(3&18 ;%h %ﬁ(ﬁ? 4)10 7.35 (3H, m, 6.91 (1H, br
d J 7.5 , 30(1Hdd J88 28Hz)528(1HdJ29Hz) 4.10
(1H t, J 8.0 Hz), 3.98 (1H, sj;xéﬂ @72 (1H nm, 3.40-2.85 (5H,
m, 2.57 (3H, s n thS?Nl'Sé 313 . rg (ES+ l407 (M1). 30
EXAVPLE 81 A -
(5R, 6S) - N- Met hwwngmﬂj@_ert but oxycar bonyl ) aza- spi ro[ 4. 5]

dec- 3- en-3-yl]-4- tri Iuororre h e triflugroa de
Prepared fromthe c%’%ﬁﬁﬂg’" g%’y%%? %‘%‘gﬁ"ﬁ &ff &F‘ﬁﬁ#‘yl stannyl -
35  6-phafyl - Exmpiezf'@iHMR@ﬁﬂMHy@er&)ﬂmdz@@HL mb 7255 Q5el5HImp 6573

according to t
e AL Oﬁ‘i"i, brs), 6.08 (1H, YO 2183 139 (11, ad, J 2.0, 12 Hz), 4.30 (1H, dd, J 12 2,39

met hod of Exanplzk 380 (JHis), msm 8), 23N, AtGDIA 28 H3)) arjdeR-25-1.60 L, m)40/z( 2H,

M, 7.35-7. 155@5% 7.06 (1H, br s), 6.54 (1H t, J 2 Hz), 5.16
(1H br s). ﬁ%wﬁ;’” d 312 H), 4.55 (1H br d, J 12 Hz).

4.18-4.08 (1H, nm), 3.35 (3H, s), 3.20-3.04 (1H, m, 2.20-2.05 (IH,

n, 1.95-4570 (3H m, and 1.35 (9H EXQM E 83
EXAMPLE 82 ,

(5R, 6S) - N- Met hif=H &n- 3-yl ) - 4-
(trifluororret.hma Prepared from

the conpound of Ex aﬁ}% greﬁ :h'oglct(ing %Mna Qfﬂlﬁpﬁ@éi%ﬁing to the method of
Example 3. '"H NMR (250MHz, CD3OD) 8 7.65-7.40 (6H, m), 7.28 (1H, dd, J 6.1, 1.0
20  Hz),7.22 (1H, br d, J 6.1 Hz), 5.89 (1H, br s), 4.44 (1H, s), 4.22 (1H, t, J 5.8 Hz), 3.93
(14, app. quin, J 6.5 Hz), 3.42 (1H, dd, 7 8.8, 2.7 Hz), 3.35 (1H, t, J 6.2 Hz), 3.22 (1H,
dd, 7 9.0, 2.2 Hz), 3.16 (3H, s), 2.26-2.15 (3H, m), and 1,95-1.75 (3H, m). m/z (ES*)
503 (M+1). Found: C, 53.10; H, 4.69; N, 5.06. C2¢H24FsN203.HCI requires: C, 53.50; H,
4.68; N, 5.20%.

26

butoxvcarbonyl)aza-spiro[4.5]dec-3-ene

Prepared from the compound of Description 58 and (5R,6S)-3-tributylstannyl-

30 6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro{4.5]dec-3-enc according to the
method of Example 1. 'H NMR (260MHz, CDCls) 8 1.36 (9H, s), 1.45 (3H, t, J 7.0 Hz),
1.73-1.93 (3H, m), 2.06-2.16 (1H, m), 3.05-3.18 (1H, m), 3.98-4.19 (3H, m), 4.61 (1H,
dd, J 12.2, 2.2 Hz), 4.97 (1H, dd, J 12.2, 2.2 Hz), 5.15 (1H, s), 6.64 (1H, t, J 2.1 Hz),
6.84 (1H, d, J 9.0 Hz), 6.93 (1H, 4, J 2.7 Hz), 7.07 (1H, bd, J 8.15 Hz), 7.18-7.32 (3H,

35 m), and 7.44-7.51 (2H,m). m/z (ES*) 520 (M+1).



10 Example 2. [err]H NVR (250M+z, CDCl[err]) [err] 7.40-7.30 (2H, m,

7.25-7.05 (5H, nm), 6.73 (1H, br s), 6.08 (1H, t, J 2.1 Hz), 4.81
(1H, dd, J 2.0, 12 Hz), 4.30 (1H, dd, J 12, 2.0 Hz), 3.80 (1H, s),
3.28 (3H, s),waeddrielH dt, J 12, 2.9 Hz), and 2.25-1.60 (6pcrihemditsh

(ES+) 501 (Ml). 15 123 EXAMPLE 83
(3S.5R 6S)-N- Met hyl - N-[ 3- (6- phenyl -1 - oxa- 7 aza-spirof[4.5]decan-3-vl)-4-
(trifluoromethoxy)phenyl]trifluoroacetam de Hydrochl ori de

Prepared fromthe conpound of Exanple 82 according to the nethod of
Exanple 3. [err]H NWVR (250MHz, CD[err]OD) [err] 7.65-7.40 (5H, m, 7.28
(1H, dd, J6.1, 1.0 20 Hz), 7.22 (1H,¥%ELE§§6.1 Hz), 5.89 (1H, br s),
4.44 (1H, s), 4.22 (1H . 8 . 3. (1H, apg. quin, J 6 5
Hz), 3.42 (1H, HR.63-3124 pmetl i ov)-1:0xa. 7-aza-gpirof4

dd, J.9.0, 2.2%316(3H s) 226215(3H n') and195175(3H n.

mz (ES+ 503 nd: G, 69:. N,
C[érg] H[)err]sF[err] N[ B&P %%&W@H%i"fé&“@séw%mg#aeme“h“% 68: N,

5.20%, 25 Example 2. 1HNMR(360MHz CDCls) 5 1.39 (3H, t, J70W.(H—IBKH J 15.3

but oxybar bony| ) STt &1 EASHap a0 E1E BN, oy S L 108 T e £H

conpound of Des crH ] D B2. 5aznr3d;3((m; 5 3)9432H) q, VMO H2! A80H; dBW 12.0, 2.2 Hz),

6- phenyl - | - oxa- t o) ng to
he ro: A8 B LA EHD ééﬁ{lﬁﬁ%"{é%oﬁﬁé R SR BT 30
(9H, s), 1185 (3H0H4),ﬂ987(1®I.HIzJ88H2), .10-7.23 (3H,n1), &8l T.33-7.3%§2H.18). 06 BSN6 ( 1H,
m, 3.05-3.18 (égba\m 3.98-4.19 (3H, nm), 4.61 (1H, dd, J 12.2, 2.2
Hz), 4.97 (1H, 122 2.2 Hz), 5.15 (1H, s), 6.64 (1H t, J 2.1 Hz),
6.84 (1H, d, J 9.0 Hz), 6.93 (1H, d, J 2.7 HzZ), 7.07 (1H, bd, J 8.15 Hz).

7.18-7.32 (3H, 35 M, and 7.44-7. 51 EKAM®LEBSZ (ES+) 520 (M),

%?&33/788630 35,5R.69)-3-[2-Ethoxy-5-(trifluorometho; henyl}-6-phen -1-oxa-7-aza-123

EXAMPLE 8515 spiro{4.5ldecane Hydrochloride
(5R, 6S) - 3-[ 2- Ethoxy trlfluo Qnet h ) - za-spiro
? ﬂ: P the oomp(ﬁe(nﬁ g?:giggéll 8@a¥%§&%mghe%egﬁod of

4. 5] dec- rom of Exanpl e
84 according toElxheplnﬁt H'bHMR (360MHz, DMSQM&EI@@{%% WNWQ@B@M&E;@DO a)

[err] 1.39 (3H, 8 ,6hH.
td, J 13.4,4.3 ?&E’S‘ZJT 38, '552?'83%2‘% (2t 39%3?%#35'% 37%“?2“%)"5(%" : %3 27
(1H bd J 12. 4Bk 314183, 4 810 Hn),)4 mlﬁah(sm 1741H&r$)@9§wyﬂ d4J34>Iiz)H 0&id, J
12.0, 2.2 B3). (H, bra, 79.0 Hz), 7.41-7.49 (3H, m), and 7.54-7.59 (2H, m). m/z (BSY) 422 (M+1).

spiro[4 5ldec-3-ene
25 Prepared from the compound of Description 59 and (51,65)-3-tributylstannyl-

6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the
method of Example 1. m/z (ES*) 492 (M+1).

30

Prepared from the compound of Example 87 according to the method of
. Example 2. 'H NMR (360MHz, CDCla) 3 1.66 (1H, m), 1.76-1.86 (1H,m), 1.96-2.11
(2H, m), 2.82 (1H, td, J 12, 3 Hz), 3.26 (1H, br d, J 10.3 Hz), 3.75 (1H, s), 4.30 (1H,
35 dd, J 12.3, 2.2 Hz), 4.81 (1K, dd, J 12.3, 2.2 Hz), 5.66 (1H, t, J 2.0 Hz), 6.70 (1H, dd, J



4.89 (1Hdd, J 12.0, 2.2 Hz), 6.12 (1H t, J2.1 Hz), 6.67 (1H, d, J3.0 Hz),
6.73 (1H, d, 10 J 9.0 Hz), 6.98 (1H d, J 8.8 Hz), 7.10-7.23 (3H n), and

7.32-7.39 (2H M. mz (ESt) 420 (M) .

EXAMPLE 86

(3S, 5R 69) - ?ﬁ’f"ﬁlﬁoxy S-(trifluoronet hoi%) phenyl ] - 6- phen;ﬂc?‘liqncg)‘),(,gtm%o aza- 15

spi ro[ 4, 5] decane Hydrochl ori de Prepared fromthe conpound of

Exanpl e 85 according to the method of Exanple 3. [err]H NVR (360MHz,

DMSO-ds) [err] 1.27 (3H, t, J 7.0 Hz), 1.66-1.84 (3H, m, 2.01-2.10

(3H, m, 3. 037&31311:73&1 1817.32 QU 40), 7. F(1H144, J15)8, 13 Hz), and 9,58, BJIAHDH, g, J
~ 7.0 21&9_18 J80Hz) 4.48 (1H, br s), 6.17 (1H, br s),

6. 95 (1H, d ?—E 8 (1H, br d, J9.0 Hz), 7.41-7.49 (3H, m,

and 7.54-7.59 (2H m. mz (ES+) 422 (MF1).

EXAMPLE 87 EXAMPLE 89
(5R, 6S) - 3-[ 2- (Trlfluororreth Ith|o pheny - b- phen I-I-oxa 7- (tert butoxvcarb
onyl)aza- b 6 sronethyli enyl)-6-phenyl-1-0xa-7.923-8¢ decane

go”ﬁounld if Desgfl(ltfmt cﬁ@oxﬁmhéoﬁﬁ)ofhhhmbtssxéosﬁ]ﬁﬂmwlthemethodof y t
en oxa- er Lr C I N (0]
(R D ol MR S B LK o D 9 Lt dp 48 £81 0 0

EXAMPLE 88 Lr bd J12.2, 2.5 Hz), 8.21-3.32 (2H, m), 3.66 (1H, s), 4.07 (1H, t, J 8.2 Hz), 4.20-
I‘I

(5R, 6S)-3-[ 2- ( uororreth hi ] o[ 4. 5] de
c-3-ene H, m), Wébﬁr‘&ﬁ"%ﬁgﬁ(ﬁm 7@8?178&}%’ '8% 7%?%4& (gﬁB"?? Eﬁ‘ior di ng
to the meggod ﬂisv.sz(aﬂ,nﬁxmnns')wwm.] H NMR (360MHz, CDCl[err]) [err]
1.66 (1H, n), 1.76-1.86 (1H n), 1.96-2.11 (2H, n), 2.82 (1H td, J
12, 3 Hz), 3.26 (1H, br d, J 10.3 Hz), 3.75 (1H, s), 4.30 (1H, 35 dd, J
12.3, 2.2 Hz), 4.81 (1H, dd, 3123M5b£,92566(1H t,J20Hz) 6.70
(1H, dd, J ]

PCT/ GB97/ 0163 2 sdrbétho
7.3, 1.8 Hz), €1H, dd, J 5.8, 1.5 Hz), and 7.58

(1H, d, Jig.4 Hz). Prepared &%4hé éﬁfﬁ}mﬁﬁa IfeMﬁb):wn 60 and (5R,6S5)-3-tributylstannyl-
EXAMPLE 89

6-phenyl- 1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the
method of Example 1. }H NMR (260MHz, CDCls) & 1.36 (9H, s), 1.86 (3H, m), 2.10
(1H, m), 3.18 (1H, m), 4.11 (1H, m), 4.43 (2H, dq, J 7.8, 3.9 Hz), 4.64 (1H, dd, J 12.2,
2.2 Hz), 4.96 (1H, dd, J 12.2, 2.0 Hz), 5.15 (1H, s), 6.67(1H,t,J 2.1 H2),6.90 (1H, d, J

20 8.6 Hz), 7.27 (4H, m), 7.36 (1H, d, J 2.1 Hz), 7.45 (1H, d, J 7.3 Hz), and 7.55 (1H, d, J
8.8 Hz)

25 spiro[4.5}dec-3-ene
Prepared from the compound of Example 90 according to the method of

Example 2. TH NMR (250MHz, CDCls) § 1.79 (2H, m), 1.90 (1H, m), 2.24 (1H, m), 2.83
(1H, td, J 12.6, 2.6 Hz), 3.47 (1H, d, J 10.7 Hz), 3.93 (1H, s), 4.38 (2H, q, J 7.9 Hz),
4.40 (1H, dd, J 12.2, 2.2 Hz), 4.90 (1H, dd, J 12.2, 2.0 Hz), 6.16 (1H, t, J 2.0 Hz), 6.81

30 (1H, 4, J 8.6 Hz), 7.01 (1H, d, J 2.0 Hz), 7.18 (3H, m ), and 7.74 (3H,m). m/z (ES*) 458
M+1).



5
(3S.5R 6S)-3-[2-(Trifluoromethylthio)phenyl)-6-phenyl -1-oxa-7-aza-spiro[4.5

] decane Prepared fromthe conpound of Exanple 88 according to
t he net hod ofwo9rserio Exanple 3. [err]H NVR (360MHz, CDCl s) perscByfoissd- 1. 64
(2H, m, 1.81-2.21 (5H m, 2.81 (1Hggtd, J 12.2, 2.5 Hz), 3.21-3.32
(2H, m, 3.66 (1H, s), 4.07 (1H t, J 8.2 l)i 4. 20- 4.32 (1H, m,

6.20 (1H, dd, J 7.6, 2.0 Hz), 7.08-7.18 (2H, n), 7.30-7.43 (3H, n), and 10
7.48-7.62 (3H, m. mz (ES+) 394 (M1).

EXAMPLE 90 EXAMPLE 92

(5R. 695) - 3-[ 2- (2. &cEplsdfd. 1495 89lpmt¥lethnkd) sl dhtiRrMEhDphi R YhnvR1.BREAY | - 1-
oxa-7-(tert- but oxvcar bonvl ) aza- spi ro[ 4. 5] dec- 3- ene

Prepar ed from t W2z MeecoRe SYAIRCMAE on 60 and (5R, 6S)-3-tri butyl stannyl -

6- phenyl - 1- oxa- 7- (teerb&&@Mﬁ&hbwhﬂohﬂ&Wl&[% aodotldifig to th8 thetliod@fdi Ng t o

%) o ey i S A i

4.43 (2H, dq, J783Hz§3%0|'(m.;m)4465((11,|tLJ81de)14319(3-1 s),483(2HZiq2JUB)49‘Hz 6

6,3 20 80 188 GO e 157 Ty s el o). b ek S

Hz) and755(1(M+1d. J 8.8 Hz)

EXAMPLE 91

(5R 6S)-3-[2-(2,2,2-Trifluoroethoxy)-5-(trifluoronethyl)phenyl)-6-pheyl-I--
oxa-7-aza- ¥§ spiro[ 4. 5] dep 3-ene m Prepared fromthe
compound of EXar%99 ALARLALAG AAnkhEnMRNAl e phens BRI 2 [errTH
NMR (250MHz, CDCI[err err [ 79 2 (1H, ,
2.83 ( 1H, butexvearbe .l,za~. pol4.Blslec-hene7 (1, d J 10.7 Hz), 3.93 (1H,

4.33 2H J 7. e é 1H,
3 )CI 3 ( q, Igfeislzaad fromth conf’podﬁl &fbéscriidmn 1 4xd (%?1%)3 tﬂshylsﬂm&az(

7.01 (1H, d j 2%%%-!3 1017* ﬁ‘e QH&’W; &'?P&“?P‘?%g %BFF -rgne ?FP?“’("Eé‘-’r}h%Sa
(M+1) . 156 mb¥Ro® 3 E¥AFiple 1. H NMR (250MHz, CDCls) 5 0.93 (2H, m), 1.31 (15H, m), 1.63

EXCI\{\/PGEE7Q(2)163O (2H, m), 2.30 (1H, m), 3.14 (1H, m), 4.61 (2H, m), 4.98 (1H, dd, J 12.3, 2.0 le?,‘rﬁ.lﬁ :

(3S, 5R, 6S) - 3- [ 2-@H, &, @79 (1H, d1d 2.0 dHz) T:22)(1H,-d, V/18i4fHiz),0f. h@Hhm), apl 81931 (FH Gmpheny |
-1-oxa-7- aza-spiro[ 4. 5] decane Hydrochl ori de Pr epar ed
fromthe conpound of Exanple 91 according to the nethod of 5 Exanpl e 3.
[err]H NI\/R(250M—IZ DVBO-d[ err]) [err]EXﬁM_kElﬂin) 2.10 (3H, r’r), 3.11
(1IH, t, J 99 5 3. .B.olh- 4.49 (1H,
s), 4.83 (2H, dq, ‘
spiro[4.5]dec-3-ene H

Prepared from the compound of Example 93 according to the method of
Example 2. '"H NMR (360MHz, DMSO-de) 5 1.25 (6H, dd, 8.8 Hz), 1.85 (2H, m), 2.01
(2H, m), 3.12 (1H, m), 3.33 (1H, m), 4.37 (1H, d, J 14.2 Hz), 4.60 (1H, s), 4.72 (1H, |
25 septet, J 6.0 Hz), 4.94 (1H, d, J 12.3 Hz), 6.41 (1H, t), 7.17 (2H, m), 7.30 (3H, m), 7.47
(2H, d, J 6.4 Hz), and 7.53 (1H, d, J 8.5 Hz).

-3¢ Q-Iso

EXAMPLE 95

30  spiro[4.6)decane Hydrochloride
Prepared from the compound of Example 94 according to the method of
Example 3. '"H NMR (360MHz, DMSO-de) 3 1.23 (6H, dd, J 8.8, 5.9 Hz), 1.79 (2H, m),
2.06 (2H, m), 3.07 (2H, t, J 10.2 Hz), 3.81 (1H, qn), 4.14 (1H, t, J 7.9 H2), 4.46 (1H,
5),4.66 (1H, septet, JJ 6.0 Hz), 6.52 (1H, s), 7.09 (1H, 4, J 8.6 Hz), 7.44 (5H, m), and
35 7.66 (2H, d, J 6.5 Hz).



6.58 (1H, s), 7.21 (1H, d, J 8.7 Hz), 7.44 (3H, n), and 7.56 (4H, m). mz

(ES+) 460 (M+1) . 10

EXAMPLE 93

(5R, 6S) - 3- [g,v?;-ﬁ@r,ﬁpoxy-S-(t rifluoromethvl)phenyl]-6-phenypciichdsmngsn(tert-
but oxvcar bonyl) aza-spiro[ 4. 5] dec- 3-ene ;96 Prepared fromthe
conpound of Descri ption 61 and (5R, 6S)-3-tri butyl stannyl -

6- phenyl - | -oxa- 7- (tert - but oxycar bonyl ) aza- spi ro[ 4. 5] dec- 3-ene according to
the 15 met hod of Exanple 1. [err]H NVR (250MHz, CDCl[err]) [err] O0.93
(2H, m, 1.31 (15H m, 1.83 (2H, n) 2. 30 (1H, m, 3.14 (1H, m,
4.61 (2H, m, 4.98 (1H, dd, J 12.3, 2 (1H, s), 6.78 (1H,
d, J2.1 Hz), 7,22 (1H,_d, J8.4 Hz .44 d 7.55 (5H, :
EXANMPLE 94) 20 38, R(G -3-[2-C ]-5)- 0ro. 'EIO -g- hen l-( q- TT?

(SR 6S) - 3- [ 2- | sfabkveRduiviinzk khid(4.SlAEARNE hyl)phenvll 6 phenyl -1 - oxa- 7- aza-
spiro[ 4. 5] dec- 3-en droch] ori de red fromthe corrpound
of Exanpl €93 accorfPERpeRn frnmes (128 pe) pere placed i ?’dﬁ%‘?‘ﬁ

(360MHz, DVSO sijrdmkin)of tetrahydiofi¥an Bibronthethade . Bmbiwas addddmand 2hé rem)t;onZ 01

475 (1, o5 hesbid, Blonskgviicy cfpgdlpediydf oty i rfphipiniiiy Gy ahgp ) >
7.17 (2H, ™, ten@byr(rgﬂramlo nfl) wys added dropvispeito phaingaig astasdy reﬂandl‘lm 53 (1H d,

J 8.5 Hz). reactmn was then heated at 65 °C for 1 h. The mixture was allow +l
(3S.5R 69) -3-[ 2-1sopropoxv-5-(trifluoromethvl)phenvl]-6-pheny I-oxa 7-aza-

30 spi 19 4. Bberadnre alnyl@rssbmoo of ziec bromide (1.6 g) in tetralydrofunan @ fdorast he

Klﬁ/gp(()gggM?Ifz EXDI\/S Ol-i gs[u% bl]‘lﬁiift&ettbﬁrﬂWa&fon was stmeme7g ( [Zar r ]rr)H '
err er I
2.06 (2H, m, jl i@l%(dlnkw 'E‘T)%“°Eﬁ‘?f]d‘°kg’i‘l?“iliq‘l“mt(n)\] 7.9

Hz), 4.46 (1H, (50 mg) was sadeﬂ #£d tIaéLHactmmﬁed fok 56mid. (48)5R.68)325( 1H, s), 7.09
%H’gﬁj 49‘;18 6 HQﬂuo tha&yﬂ(t%hommethylssulfonyfox% hgnylﬁ-ﬁ-&ienylﬁl-oxametért-

PCT/ GB97/ 18 630butoxycarbonyl)aza-spiro[4.5]decane (Example 144, 300 mg) was added and 1R
EXAMPLE 96

(3S,6R 6S)-3-] z “&/ nlv(v)aﬁra(%?ld agfooﬁﬁe?‘rﬁrg%rﬁ&rhlgky)% near?;t f ESC pFlenyI -1 -oxa-7- (t
ert - mixture was cooled, diluted with saturated aqueous ammonium chloride (20 ml} and '
extracted with dichloromethane (3 x 20 ml). The combined organic fractions were
washed with brine, dried (MgSO4) and the solvent was evaporated under reduced
20 pressure. The residue was purified by medium pressure liquid chromatography on
silica gel, eluting with hexane/EtOAc (80:20) to give the title compound as an oil
(121mg). 'H NMR (260MHz, CDCls) 3 0.64 (2H, m), 0.97 (2H, dt, J 8.1, 1.4 Hz), 1.36 -
(9H, s), 1.78 (1H, m), 1.92 (1H, m), 2.16 (1H, m), 2.48 (1H, m), 3.66 (1H, t, J 8.6 Hz),
4.07 (3H, m), 4.22 (1H, t, J 6.9 Hz), 5.22 (11, s), 6.99 (3H, m), 7.30 (3H, m), and 7.56
25 (2H, 4, J 7.5 Hz).

spiro[4.5]decane Hydrochloride
30 Prepared from the compound of Example 96 according to the method of

Example 2. 'H NMR (360MHz, DMSO-de) § 0.56 (2H, m), 0.88 (2H, d, J 8.1 Hz), 1.72
(1H, m), 1.80 (2H, m), 1.94 (1H, m), 2.14 (3H, m), 3.15 (2H, t, J 8.2 Hz), 4.18 (2H, m),
4.51 (1H, s), 5.92 (1H, 8), 7.02 (2H, m), 7.51 (3H, m), and 7.60 (2H, 4, J 6.3 Hz).



but oxycar bonyl ) aza-spiro[ 4. 5] decane 5 Magnesi um turni ngs (128
ng) were placed in a dry flask and covered with a m ni mum of
tetrahydrofuran. Di bronmoethane (0.1 nm) was added and the reaction

heat ed. On olwmewatioon of effervescence a solution of cycl oCEGEB7IoIGNM de
(0.4 M) in tetrahydrofuran (10 ml jjonas added dropwi se to maintain a
steady reflux. The reaction was then heated at 65 [err]C for 1 h.
The m xture was allowed to cool to room 10 tenperature and a sol ution of
zinc bromde (1.6 g) in tetrahydrofuran é5 mz was added causing a
white precipitate to form The react| red at room

tenperature forgger

(11) (50 ny
(3S,5R, 6S) - 3- (5%
(Trifl uororret hoxy) - 2P:(epsmadﬁumnbamtﬂpphsd:bﬁhngﬁmwyﬁphmmmrthbwlmka 7- (

added and the OPRt SRR G EuBRycarony pRNE plder Tk Sty s 17 |0

then at at 65 [methpLofExanipldl. *HINMR (250MHmCDCl;) &7.426. 9@()UIHedx) €65 (Ited Jwi t h

sat ur at ed aqueo XINI t

di chl or onet han Fﬂ%(@f'{}fﬁ }gg'ré)l né?%ﬁz}%%z)fﬁr%'?c(tlﬁ f‘&é@ﬁ \éﬁ j] _
washed with brie0, 2drH=04.648 (] &, 7]12.0a2:d Hzh d. IQdIH,Gm)I; 3M§mmM%IHdMnder
reduced 20 p by nmedi um pressure liquid
chr omat ogr aphy {oﬁééﬁ o, ame]]:{ﬁﬂ{daz ms?ﬁ\dgmv'\‘nq h hexane/ Et OAc (80:20) to
give the t1®] e conpound as an 0|I (121ng). [err]H NVR (250|\/Hz,
CDCl[err]) [err] 0.64 (2H, m, 0.97 (kKAMPLE® 981 14Hz)

(9H, s), 1.78 (1H _ 1.2 (1H rr) 2 16 1H,

t, J8.6 Hz), - (3S. oxgphenyl)-6-phenyl1-oxa-7-{fel-hyt
699(3HW)7M and75625 (2HdJ75Hz)

EXAMPLE 97
(35.5R 69) - 3-[2 ov el TFRPasRd from the compoynd of Example 8 geeording tofhe meeRof - oxa- 7- az
| 151 1 CExansilel 8 HINMFHODEH, GDCERS 268 GH, d. J 7.5 H3) SR 2. § 3m R

&‘&E"?EESM‘ZL VB (k8 flb 719 e 8 03FEh, AR B 7 ey SIS 7 ) T

(1H, m, 1. 80 (8%}, 6.7¢ (1H, 494 7.7 Ha), 6439, (1H, £),/6.3630H, s1)4.24001H5dd, Q+89fllsz)£8&6 Hz),

OX VS 23 sngiedal or opal | adi um

B
s added and the reactlon stlrred for 5 mn.
bldec-3-ene

3 66 (1H,
&Y 1H, s),

4.18 (2H, 2 (3H,
N . 60 (ARG 359 '_éfus%) rfzfnz??s &)72g§§ﬁ¥ 8)28 147 (085, ¥, Do

PCT/ GB97/ 01630 (IH m).20‘) (1H 1.75 (3H, m), and 1.36 (3H, s). m/z (ES*) 410 (M+1). 127
EXAMPLE 9899 :

(5R, 6S) - 3- (2- Benzyl oxyphenyl ) - 6- phenv|_ . 1- - (- (tert-butoxycarbonyl)aza-
spi ro[ 4. 5] dec- 3-ene Pr Mﬁﬂi@n t he corrpound of
Description 62 @SGRES Bra ihipdxioxyre - 2 arb

spirof[4.5)decane

Tetrabutylammonium perbromide (118 mg) was added over 10 min. to a

25 solution of (3S,5R,6S)-3-(2-hydroxyphenyl)-6-phenyl- 1-oxa-7-(tert- '
butoxycarbonyl)aza-spiro[4.5]decane (Example 99, 100 mg, 0.24 mmol) in
dichloromethane (3 ml)/methanol (2 ml) and the mixture was stirred at room
temperature for 10 min. The residue was poured into water and extracted with ethyl
acetate. The combined organic fractions were dried (NazSO4) and the solvent was

30 evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel, eluting with hexane/EtOAc (80:20) to give the title
compound as a foam (76 mg, 64%). 'H NMR (360MHz, CDCls) 3 7.66 (2H,d, J 7.5

. Hz), 7.33 2H, t, J 7.5 Hz), 7.26 (1H, t, J 7.6 Hz), 7.21 (1H, d, J 2.4 Hz), 7.17 (1H, dd,

J 8.4, 2.4 Hz), 6.66 (1H, 4, J 8.4 Hz), 6.20 (1H, br s), 5.33 (1H, s), 4.21 (1H, dd, J 9.1,



5 6- phenyl - 1- oxa- 7- (tert - but oxycar bonyl ) aza- spi r o[ 4. 5] dec- 3- ene

according to the rret hod of Exanple 1. [err]H NMR (250MHz, CDCl[err])
[err] 743690(14H , 6.65 (1H, t, J 2.1 Hz), 5.15 (1H, d, J
11.5 Hz), Ey?,%_’&% , J 11.5 Hz), 5.07 (1H, s), 4.95 (1Hpcefpodo1630

12.0, 2.1 8(1H dad, J 12.0, 2:}%‘2 4.10 (1H, m, 3.13 (1H m,
2.04 (1H, : .76 (3H m, and 1 % (9H, s). nmlz (ES+) 498 (M#l).

10 EXAMPLE 99
(3S, 5R, 69) - 3- ( 2- Hydr oxyphenyl ) - 6- phenyl - 1- oxa- 7- (t ert - but oxvcar bonvl ) aza-
spi r o[ 4. 5] decankeHz), 3.98 (1H, m), 3.91 (llPI doal 31 6.6 B 3.5 mAA(1Bf mER#8pl e 98
according to t [ i iR +1)COCL err])
[err] 7.58 (2|§?ﬁa??'?n9?§ﬁ1ﬂ’%‘%i’7§.%‘g@zﬁ?@%&@wz%’lﬂﬁz), 45 w0 (1H t, J
7.5 Hz), 7.13 (1H, d, J 7.7 Hz), 7.08 (1H, t, J 7.7 Hz), 6.85 (1H, t, J 7.7
Hz), 6.76 (1H, d, J 7.7 Hz), 5.79 (1mp .13 (1H, s), 4.24 (1H, dd, J

o 98. 9,

8.9, 7.1 Hz), 3.9 7.2 Hz), 3.68 (1H,
m, 283 (2H, @FORSS)S-(5-Be SOpropo PRE-pe-179 (1H, m), 1.75

(3H m, and MMM (IVH) 20 -
EXAIVPLE 100 ixture of (3 65)-3-(5-bro

(3S, 5R 6S) - 3- ( 5- Br ATBRoRgRRns PARa m) yasadded to.n mixiure o £ f’P OB oxycar bonyl
)aza- sphydrbdphbid)cephlenyl-1-oxa-7- (tert-butoxyciﬂmnﬂbm-yﬂum&]déqme per brom de

118 d 2 ' .
E 3S, 5 ggzss\)lvag ? XA Hfgd@ Gr]?e‘ﬁ§/|°)r54é“m?,l 15 poiasg)n?(lgx c‘#}l%o@ﬂt&im meg) in DMF (5 ml)
but oxycar bonyl é:alzﬂie spxuuu{ wadae]tm(go (gﬁrgﬁ,gpgs The mixyare vips coplerld ponred intp

di chl or omet hang Jfg dﬂé%h dﬁa@é&mfwﬂ Tﬁ@coﬂbﬂeu'b?ga%?ra%ﬁéﬂsrvﬂﬂe at room
e resi

tenperature for e _was &gured into water, and eé cted

with ethyl washed withiayater, dried QARSI Bl Gelpemt Was syappked

(Naf[ err] SqTﬁr r J,,)esﬁgg Thi %Me\@r%tpumm B,Oﬂf I ash oﬂ\tﬁlamhﬁhﬁebgwpdhg on kiidal tgﬂd ]
ressure e resi du S | a unm ng a on
B T on gel |l thnngwitp Srcaralitar SR e o5t §¥ovad o L BPRR. 8670
conpound a5 a fmmm{('aﬁomz M)siqu}wﬂmwmgam@eﬁﬁwq &rd] 7 56
2H, d, J 7.5

(7 21 (1H, d, J85Hp: ﬁzé}az‘h? 5}7435‘01%% J‘gzzrz’s“?%’ ‘géﬁhljf?z_{“bél%é’zle d, J
8.4 Hz), 6.20 $.18(1H)m)s3.63 BIBS g(&mzsyasmmm)(zm(ladm).} 15 (a_H m),1.74 BH, WO

o o 1.32 (3H, d, J 6.2 Hz). m/z (ES*) 530, 532
PCT/ GB97/ 01630m), 1.40 (9H, s), 1.34 (3H, d, J 6.2 Hz), and 1.32 (3H, d, 7). m/z (B )128

7.1 Hz) 3 98 M+D. m), 3.91 (1H dd, J 9.1, 6.6 Hz), 3.59 (1H m), 2.84
(1H, (1H m, 2.14 (2H, m), 1.74 (3H m), and 1.36 (9H s).

Prepared from the compound of Example 101 according to the method of
Example 2. '"H NMR (360MHz, CDCls) & 7.49-7.47 (2H, m), 7.37-7.31 (3H, m), 7.12-
25 7.09 (1H, dd, J 8.6, 2.4 Hz), 6.62-6.60 (1H, d, 7 8.6 Hz), 6.36-6.34 (1H, d, J 2.4 Hz),
4.42-4.36 (1H, m), 4.09-4.04 (1H, t, J 7.9 Hz), 3.84-3.73 (1H, m), 3.65 (1H, s), 3.24-
3.21 (1H, m), 3.10-3.06 (1H, m), 2.85-2.78 (1H, m), 2.14-1.96 (2H, m), 1.87-1.76 (3H,
m), 1.63-1.55 (2H, m), and 1.28-1.24 (6H, m). m/z (ES*) 430, 432 (M+1).

30

bu rbonyl)aza- Bldecane

A solution of (3S, 5R,6.S')-3-(5-bromo-2-isopropoxyphenyl)-6-phenyl- 1-0xa-7-

(tert-butoxycarbonyl)aza-spiro[4.5)decane (Example 101; 226 mg, 0.43 mmol) and
35 copper(l) cyanide (227 mg, 2.54 mmol) in DMF (4 ml) was heated under reflux for 17.



EXAMPLE 101 5
(3S,5R, 6S) - 3- (5-Brono- 2-i sopropoxyphenyl ) - 6- phenyl -1 -oxa-7-(tert-

but oxycar bonyl ) aza- spiro[ 4. 5] decane 2- Bronopropane (0.053 m)
was added to gygyidevee Of (3S, 5R, 6S)-3-(5-brono- PCT/GBY7/01630

2- hydr oxyphenyl ) - 6- phenyl - 129
1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4. 5] decane (Exanpl e 100, 69
ng, 0.14 nmol) and potassium carbonate (157 ng) in DM (5 m) 10 and the
m xture was stirred at 50 [err]C for 3 days. The m xture was cool ed, poured
into wat eFhegpirturg was allowed ip ¢a9l, BPYH 1%&1“39'@ e(thyl%)edmmee(é%iﬁormﬁ

?L gani f: fr ?ct | ONgnd\RerGcted thh e«anwsdaeae (@ A 50 MBI Bie, orgimmhcﬁm[vﬁéré wabllearwith and
e solvent was evapor naer e . sSur
purified by fladtfug "&ﬁ}ﬁ?ﬂ‘ﬁ" %3%";"’%%??9‘9%“%‘?’?9%‘56 p com ined, driq @s%ﬁé with

hexane/ Et OAc ( 8%inli3he bddvepit was évaporated vrdexueivived greasurarTheirksidveSvdslissOited . 15

[ 1H NVR (60N CCRELI P Hdued 53 bl e e W i S

4.23 (AH, t, J &nﬁth(zguptt\dreﬁﬁhs(sﬂgﬂ,ednj;oom tempera@r@@re(mtl;t The WeGW§iH t , J

8.2 He). 2.89( “e?z;?}gf*aa@ﬁf%d% ube dul e bbpidthwas plfigla¥inesy o

530, 532 graghty on silica gel elutmg with hexaneIEtOAc (80:20 mcreasmgto 70:30),
EXAMPLE 102 toglve the title compound (92 mg, 45%). m/z (ES*) 477 (M+1).

(3S.5R 69) - 3 (5-Brono- 2-i sopropoxyphenyl ) - 6- phenyl - 1- oxa- 7- aza- spi ro[ 4, 5] de
cane Prepared fromthe conpound of Exanple 101 according to
t he net hod of "Exanpl e 2. [err]l-w—lz CDCl[err]) 8749 7.47
(2H, m, 7.37-7. . ) AT,

6.62-6.60 (1H, JURRK O VAN 2JS0RIONORVR i =21Cecans
(1H m, 40941_@:@&;@ J79Hz) 384373(1H rr) 365(1H s),

3. 24- 3.21 ( 14- 1 96
(2H, ), 1.87-1.76 ?&pa@d frotn img‘gm’gwyfx@sp 13 %?fézréd F"%t“ﬂg ’5‘%}"1“ %4
M. mz (ESH 43@:am¢pg;3 (- 2P0-234 *f(dec). H NMR (360MHz, D:0) 5 1.27 (6H, m), 1.73-1.97
EXAMPLE 103 (3H, m), 2.19 (3H, m), 3.23 (n{ m),339 (m m),353 (1H m),376 1H m), 17 (1H,

Lo owyear bony ) AEL a4 GPARAREIE, 3,6 ) 54 (15, S48 H et 0

(3S, 5R, 6S) - 3- ( 5-7EqER; B), hﬁ@pmmmmﬂ:&w@7'p¢wr1ylFo$navcae€59 H, 6.80; N,

b 35 Loppdrty ChBERPRCEH aied Cr e B T N b2t ) s heat ed)
under refl 0 for 17. WO 97/ 49710
PCT/ GB97/ 01630

PLE 105 129
The m xture was all owed to cool, poure%‘o%qveous et hyl enedi am ne( 10%
50 m) ifl t -3-(6- 1- b 1

§ .5ldec-3-en-3-yllbenzoate
Prepared from the compound of Description 65 and (5R,6.S)-3-tributylstannyl-
25 6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the
method of Example 1. "H NMR (250MHz, CDCls) 8 7.98 (1H, dd, J 2.1, 8.6 Hz), 7.85
(1H, d, J 2.1 Hz), 7.47 (2H, m), 7.25 (4H, m), 6.62 (1H, t, J 2.1 Hz), 6.55 (1H, t, J 73
Hz), 5.16 (1H, s), 4.97 (1H, dd, J 2., 12.3 H=), 4.62 (1H, dd, J 2.1, 12.3 Hz), 4.13 (1H,
m}, 3.92 (34, s), 3.18 (1H, m), 2.12 (1H, m), 1.85 (3H, m), and 1.37 (9H, s).

30

4-(2.2 2-trifluoroethox zoate

Prepared from the compound of Description 66 and (5R,6S5)-3-tributylstannyl-
35 6-phenyl-1-o0xa-7-(tert-butoxycarbonyl)aza-spirofd.5}dec-3-ene according to the



and extracted with ethyl acetate (2 x 50 m). The organic fractions were

washed with aqueous et hyl enediam ne (10% 50 m) and brine (50 m),

conbi ned, dried (MgSO err]) and the sol vent was evaporat ed under

reduced pre§§61 he residue was dissolved 5 i n di chl pepepiTheae (4
treate Wltﬁ i -tert-butyl dicarbonggg (110 ng, 0.50 nmol) and

the m xture was stirred at roomtenperature overnight. The sol vent was
evapor ated under reduced pressure and the residue was purified by flash
chromat ography on silica gel, eluting with hexane/ Et OAc (80: 20 i ncreasing
to 70:30), method of Example mmwndzmm@n@w 832 9'Fn§1H Ady, 867;12214(%) 477
(M+1). 10

(3S.5R 68)-3-(%9%/}11’58 2|1§%zr H ‘ﬁ) 2738(3% Z)%Is-sf-oxa % 273 SE%mM 5] de
cane Hy@Hot il 21 Hae 5. 15(1H s).498(1 dPJéﬁal He) 467 (M5 ddofdolhd of
Exanpl e 103 ac i} {390H, ST w208 (A, BJGA34 [err]C
(dec.). [e”“pﬁrﬂb@&gg&zg% e??ﬂgrﬂ[errﬁ 18)27@%@ g Q S;

(3H, ), 2619 1.8}BHym), andok3g Hs)n) 3.39 (1H, m), 3. 53 (1H r’r), 3 76 (1H,

m, 4.17 (1H, t, J 81 Hz), 4.39 (1H, s), 4.61 (1H, p, J 6.0 Hz),
6.49 ( 1H, s), 6.88 (1H, d, J 8.7 HZM.BZ (1H, m, and 7.47 (5H,
m; mz (ES+) 377 (M+l). Found C 6 , N, 6 51.

C err] H err] N aSERESMdthyid iravheEh oyl 8H{G-pive bl 3

20 EXAI\/PLE 105

(5R. 6S) - Met hyl .5]decan-3-vl]benzoate

4- (Di f | uol@met hoxy)P@pfmed ﬁnommmmmad ot Exampie Kidagsovding trothy meghod of
spiro[ 4. 5] dec-g f ound
[4. 5] g,{.},al gyﬁigﬁ%é? GDCLe) 5 7.96 (2H,| mﬂ %@mﬁ%) 7.9675H) &) ORI

of Description tr| utyl st ann

6- phenyl - 1- oxa¢lH, @Iéﬁ@%t@%ﬂrbdﬁl’l})aiaz@ﬁ Fb{*&f* S‘]HJI@@ 39%AHE, 1. cB¥Yi ng to

th t gl ¢ 7.98
'(1& dd, J 2 1&@.%7%%)82&9 (ﬁﬁ,{)]é‘hﬂ&ﬁdﬁ?'&_zqy(ﬂi @*B%]”%)zﬁﬁﬁf 7.25
(4H, ), 6.62 ©OHE-t, J21Hz) 655(1H t, J 73 Hz), 5.16 (1H,

s), 4.97 §&H, dd, J 2., 12.3 Hz), 4.62 (1H, dd, J 2.1, 12.3 Hz), 4. 13 (1H,

M, 3.92 (3H s), 3.18 (1H m. 2.12 gabirpils 1ok 85 (3H M, and 1.37 (9H
s). 30 EXAMPLE 106

(5R, 6S) - Met hy| (838.5R.65)-Methyl 3-16-Phenyl-1-oxa-7-(tert-butoxycarbonvllaza-spiro[4.5ldecan-3-

3-[ 6- Phenyl -I - Op3d 2.6t g m;&@@vl ) aza- spi ro[4 5] dec-3-en-3-yl]- . -
4-(2.2. 2-tr paredfromth% conpound
of Descri pt | on 66 aﬁUPQ‘&F’ZﬁB’S)“‘SW‘P?W@?fE’E%mG 33‘39“1‘“5“‘}“’ method o

6- phenyl - ggox aEZarﬁﬁl@@t rrbmmsmmmammmmpmmpm@ eoe736H,di ng to
t he 7/ 49710

PCT/ GR97/ 01630m), 6. 82 (1H, d, J 8.4 Hz), 5.22 (1H, s), 4.38-4.52 (2H, m), 3.94 (1H, m), 3.88 (%6)

nmet hod of Exanplyg ({H, the2.85-2.93NR. (524612 .54 O n)e2.10-2.22 GH, jn),/1.271.81(3H,dd, J

8.67, 2.14 H2) . and 1.38 (9H, s).

25 EXAMPLE 109

spiro ecan-3-yljphen boxamide
A cooled (0 °C) solution of (3S,5R,65)-methyl 4-(Difluoromethoxy)-3-[{6-phenyl-1-oxa-
7-(tert-butoxycarbonyl)aza-spiro{4.5)decan-3-yl]benzoate (Example 107, 730 mg, 1.41

30 mmol) in methanol (100 ml) was saturated with ammonia gas, then heated at 80 °C
in a sealed tube for 16 h. The mixture was cooled and the solvent was evaporated
under reduced pressure. The residue was purified by column chromatography on
silica gel, eluting with hexane/EtOQAc (50:50) to give the title compound as a colorless
solid (410 mg, 58%). 1H NMR (250MHz, CDCls) 5 8.25 (1H, br s), 8.00 (1H, dd, .7 2.1,

35 8.6 Hz), 7.64 (2H, m), 7.30 (3H, m), 7.15(1H, d, J 8.6 Hz), 6.57 (1H, t, J T3 Hz), 5.78



7.80 (1H, d, J 2.1 Hz), 7.44 (2H, n), 7.17-7.30 (3H, n), 6.85 (1H d, J8.7

Hz), 6.67 (1H t, J 2.1 Hz), 5.15 (1H, s), 4.98 (IH dd, J 2.0, 12.2
Hz), 4.67 (1H, dd, J 2., 12.2 Hz), 4.36-4.51 (2H, m, 4.13 (1H m),
3.90 (3H, s),wessndH, n), 2.08 (1H m), 1.79- 5 1. 89 (PeGBRY)0163INd
1.36 (9H, s) 131 EXAMPLE 107

(3S. 5R. 6S) - Met hyl
4- (Di fl uor onmet hoxy) - 3-[ 6- phenyl - 1- oxa- 7- (t ert - but oxvcar bonyl ) aza-

4.5]d P t f
B al o 105 acedT P AR by s (o & 7 88 RBH ekt A0'dd i PR i
(250MHz, CDO [erzqa(lﬂem),]zav(&m@xmesmﬂﬂ)wxmmny) 7.30 (3H, m, 7.13
(1H, d, J 5.9 Hz), 6.59 (1H, t, J73 Hz), 5.22 (1H, s), 4.23 (1H n), 3.98

1H, , 3.89 3H, , 3.77 (2H, 2.89 (1H, 2.47 (1H, :
(2.19 ?ZH, m, 1.75 (3|(4, n),s)and 1.3(7 E&ﬂg&y_g) 1r5r) ( "
EXAMPLE 108 5 £3 PR 1 X , -3-

) 2 -Preparedfromthe

Klﬁ/gp?ggg Ma; Exanpl e m@amxﬁitmhgoﬁKBfm:l;lpg ?}o? ;a&rdr;;xgﬁ;:ﬂé’rﬁlezz %ogngEI’H r]H
e . ,

M, 6.82 (1H, ’é‘ i"]a’) ‘}"rz(%sgég?ﬁ@&f )s) 4.38-4.52 (2H, n), 3.94 (1H ),
3.88 (3H, s), 3.74 (1H, n), 2.85-2.93 (1H, n), 2.46-2.54 (1H, ),
2.10-2.22 (4H, m, 1.76-1.81 (3H, 1.38 (9H, s). 25
T | EXAWPLE I}
(3S, 5R, 69) - { 4- ( $BS.6R : ;
a- spir

aromiebl -0 or-exalysigesky car bonvl ) az
J,,}ecar boxam de A cooled (O

' EleE H fC |) uz?l)ﬁ; gg‘%?ﬂ“%’ﬁf%iﬁﬁh 'dgﬁéqﬁ.g 1.8 mmol) was added dropwise to a soultion of
7-(tert-but oxycqmgﬂxb)\w(amm Fphenyl-Vdxh IaRAORI Syt I DA A -107, 730

ng, 1.41 30 met h noI om s sat urat ed V\ntha ni a gas,
t hen heat edt®t 86“1’[25, i"j"‘ﬁf‘“':"'y pheny’ ‘ﬁ"ﬁ”‘%’@ M"e 109,110 7ge: Q.82 ?ﬁ"i@c ure was
cool ed and the pgridine{(332a4, £Vapol)ai td- dmxane(20mlfhiﬂrthéﬂﬁbuﬁﬁdnﬂrsmdlhe. ‘The

d f I t |
Gl ut i ng v th he ERFEREREPE U og BRHR v R g spratARyod A or | oo
solid (410 ng, B&¥honhier(5( i) dhRett2idéd with GibFlldcetatd (2 x[560ml). T8e 2dmliddd, br s),

? gO 6( ]I-IZH) dg : 5; %(%ﬁlcslfactxﬂn% Qﬁzhgxéd gjzﬁ&) Qg&_lthe@il’ver&\%g g%ﬁ%undlr fubed O |

PCT/ GB97/ 01230 pressure. The residue was purified by column chromatography on silica gej,2juting
with hexane/EtOAc (75:25) to give the title compound as a gum (347 mg, 87%). 'H
NMR (250MHz, CDCls) & 7.50 (4H, m), 7.25 (4H, m), 7.15 (1H, d, J/ 8.6 Hz), 6.60 (1H,
t. J 73 Hz), 5.13 (1H, br s), 4.16 (1H, m), 4.03 (1H, m), 3.67 (2H, m), 2.94 (1H, m), 2.42
(1H, m), 2.13 (2H, m), 1.75 (3H, m), and 1.47 (3H, s).
25

rbonyl -spirol4.5ldecan

Prepared from the compound of Example 110 accarding to the method of
30 Example 111. "H NMR (250MHz, CDCls) 5 7.48-7.66 (4H, m), 7.22-7.36 (3H, m), 6.84
(1B, d, J 8.5 Hz), 5.14 (1H, s), 4.42 (2H, q, J 7.8 Hz), 4.25 (1H, m), 4.00 (1H, m), 3.67-
3.84 (2H, m), 2.84-3.00 (1H, m), 2.40-2.56 (1H, m), 2.02-2.18 (2H, m), 1.64-1.75 (3H,
m), and 1.37 (9H, s).



(1H, br s), 5.53 (1H, br a), 4.34 (1H, t, J 8.8 Hz), 4.10 (2H n), 3.68

(1H, t, J 8.8 Hz), 2.75 (1H m, 2.30 (3H, m, 1.65 (3H, n), and
1.47 (9H, s). EXAMPLE 110 5
(3S, 5R, 69) - Wy draeflgeny! -1 - oxa- 7- (tert - but oxvcar bonyl ) aza- YeirigHedofsdgiecan- 3-
yl]-4- (2.2.2-trifluoroet hoxy)phengk}car boxam de -

Prepared fromthe conpound of Exanple 108, according to the nethod of
Exanpl e 109. nfz (ES+) 535 (M+l). 10

EXAMPLE 11 |

(3S,5R, 6S)-3-[5- Q/ano 2- (dlfluoroth] 6- phenyl 1-oxa-7-(tert-
but oxycar bony| (884R 63 g 2L -8 2

[err] 1, 18mm|o ecadd dr((jxrzg setoasoultlon of

(3S, 5R 69) - (4- 6- phenyl - 1- oxa- 7- (tert - but oxycar bonyl ) az
a- 15 spiro[4. S]Ebpmdﬁmyﬂt}lpbmnohwdr&mmtﬂHéa(xﬁx‘hnptoa:héﬁﬁthoébﬂ mg, 0.82 -
nmol ) and Sﬂquk?@ oxan m) and
the m xtur% vva]é:xastl rre &L&ﬁi ﬁ%sn?:hgﬂrib%{ﬁl}f‘gw]s ﬁh i]('h e’ﬁ&ﬁre was
poured into saddi/R &85z cbeGGEEOM), 81 (1H, t, J T8 Hgh 7120 (.6, ¢ BG Hid))s6, mﬂH

extracted wt r,
fractions \/verhd?té]dgzﬁ(‘i K:iﬁ b&éﬂil? QJSTEE), %%%?gmggsgl\ﬁamg'r% ed under
reduced 20 @%9@&@(3 @):F’E@Ildg - ple(EBN 385 B+ 1ol um chrorrat ogr aphy
on silica gel, eluting wi th hexane/ Et QAc (75:25) to give the title
conpound a gum (347 ng, 87%. [err NVR (250MHz, CDCl[err])
[err] 75@8(4H m, 725(4H m 7.@@&—\]86&) 6.60 (1H,

t, J 73 HZ SSRENS-[B b 4P trif] en¥) 1-0x3-Befzal 2H M ,
2.94(1H 213(2H m ., 175(3H , and 1.47

QL_.E.._].___ 1H,
(9H, s). irol4.5ldecane EXANPLE 112

(3S, 5R 68) 3 [ 5- Cyditvepdred frofd the eqmpbhnd)ofcﬂammkyl)lﬁhm;dxigﬁ-tbhmmod obxa-7- (ter
t- but n GHW r from

t he conpound 8%%@61?91 gﬂ%ﬁgqg@%ﬂriﬁwé_{% g?’t he rr(élflhbrcf) sssébH brs Ex% (?g 111.
[err]H NM ( 2%7 CHOAA) T-44-7. 5{6&.@).77 Bq1H, b d 8 UBg), 656 (1H, ﬁ,ZJI%F&) (3H, m,

?1&4 . 0014'b1 ng{ﬁi gn)"%ko ¥, &9, :l(ﬂdilHﬁids‘blg iﬁ‘gﬁxqg.)é Z}Eﬂ) n$4)625
2. 40- 2. ’56 (1H, (llﬁi’rrz d992. HigSHom), apg 1.68-18 @Hm MMES‘M"@M and 1.37

(9H, s). W 97/ 49710
PCT/ GB97/ 01630

EXAMPLE 115
20 (5R.6S)-{4-(Cyclobu /)-3-[6-phenyl- 1-oxa-7-(tert-butoxyearbonyl

iro[4.5)dec-3-en-3-yllphenylicarboxamide

Prepared from the compound of Description 68 and (5R,6S)-3-tributylstannyl-
6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the
method of Example 1. 'H NMR (CDCls) 5 1.37 (9H, s), 1.70-1.93 (4H, m), 2.14-2.21

2b (3H, m), 2.42-2.34 (3H, m), 3.07-3.20 (1H, m), 4.09-4.18 (18, m), 4.66-4.75 (2H, m),
5.00 (1H, 44, J 12.3, 2.0 Hz), 5.16 (1H, br. s), 6.20 (2H, br. &), 6.67 (1H, br. s), 6.74
(2K, d, J 8.5 Hz), 7.20-7.29 (3H, m), 7.47 (2H, d, J 8.0 Hz), 7.60 (1H, d, J 2.2 Hz), and
7.64 (1H, dd, J 8.5, 2.2 Hz).

30 EXAMPLE 116
35.5R,6S5)-{4-(Cyclobutvloxy)-3-[6-phenyl- 1-oxa-7-(tert-butoxycarbo
spirof4.5}decan-3-yllphenvlicarboxamide
Trifiuoroacetic acid (0.5 ml) was added to a solution of (5R,68)-{4-(cyclobutyloxy)-3-
[6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5)dec-3-en-3-
35 yllphenyljcarboxamide (Example 115, 0.5g) in dichloromethane (15 ml) and the



EXAMPLE 113

(3S.5R 6S) - 3-[ 5- Cyano- 2- (di f | uor onmet hoxy) phenyl ] - 6- phenvl -1 - oxa- 7- aza-
spiro[ 4. 5] decane Hydrochl ori de Prepared fromthe conpound of
Exanpl e 111 awoordsmg to the nethod of 5 Exanpl e 2. [ er eCHicEyRIER60MHZ,
DMSO- d[err]) 8 9.78 (1H, br s), 9.05 (1H, 3 s), 7.70 (1H, dd, J
2.0, 8.5 Hz), 7.50 (5H, m, 7.31 (1H, t, J 73 Hz), 7.20 (1H, d, J 8.5 Hz),
6,58 (I H, dJ20Hz)451(1H br q), 4.14 (1H, t, J 8.1 Hz),

? 3L8 (1H rrlrr)z (ES%?X éé!;w?s@ aQ room tempera‘:t}re bvernn*ghg Tﬂg soﬁv?ént wm évaggrgte]d 70
EXA|\/P|_ E 114 under reduced pressure and the residue was purified by column chromatography on

(3S,5R 69)-3-[ 5 Q‘:@J‘&L?el\(t%xgzwﬁn &MMHQE}&%LMMMAAa ?oﬁb&f‘bﬂhe hesfiR: /- aza

spiro[ 4., Prepared fromthe conpound of

Ex ampl-e 112 acc o?"ﬂ? Wgsqlvfdtlhe mEfuE,ef mthancl (25 ml)ael&mﬁt& agid (0.8 1), namwexm

(360Mz, DIVB@ dhpdrbdidle breédrbor (50 thef With added s:)dthenaﬁmfeuvhs dhken) for %«oﬁﬁyélH 15
dd, J 6.7, 1. 66 (1H, d,

) Hz
J 1.9 H), ‘)“’ng‘ “P%%ﬁf”zﬁwﬁ“’@e& %601 wffh M"ae yae fglme*i 2 fn%ﬂfo Hz) ,
3.72 (1H, m, 3. pdrtieR bf padadiuda R@roxide on cakbbhl(500tig) Was addedAnd tHe/m{xBde wils; and

]éxigpi E8 EIL. 1(53 ; 0 nlhakgzj) %or %E%ﬂmcﬁa% z7m g%o]é}:here of hydrogen at 50 psi.. The mixture was

(5R 69) - { 4- ( Cyc| Gltered hud yhe-Blvpht wisemgtiordiedader r¢duesdprinstex Yaresidny Wwheaz a-
4. 5] dgg- 3- I, th
spiro[ 4. 5] %e SPsofved d; ﬂﬁi&l‘%&?@%&%ﬁﬂggﬁ thyiﬂmme ©. anl) AR AL OM the

conpound of scription -tri st ann
6- phenyl - 1- oxa- 7dicqrbpnate (439 #q apdcthe m#ta{emg]saged at yoam tamperatirag to
t he met hoel,e&h @(@H@&ﬂvelat wwéaab&a%ﬁmdced prlepsub&brd thd twreéﬁhh s).

1.70-1.93 (4H, m, -2.21 25 .07- 3. 20
(1H, ), 4.09-4. Y?Rwedrhvw “B'G’hEPWﬂ?(f%#WWﬁmgﬁ e?“mg‘b‘é“% dd, J 12.3,
2.0 Hz), 5.16 ( lidetddémexmhe tdgivéibeitle cbihipouhii as H gk (ﬂbhhg)bHNMB,(CBcws .

(28 ). PR Plondo 3% ity Thebo ofs. & ik athun'nf s b ot S0

:EXAIVPLE (1t16 . 2.80 (ﬂﬁnﬁj% 65)1H, dprl. €090 HY, 398, bid, [0 kL)Y $.98-4.09 (1H, m),
-oxa-7-(tert-bu r bony

spi r o[ 4. 5] decan- %’%ﬁ% 3 #é%@&fzﬁ%‘b@ app- pent, J7.Q Hey 5.68 AF.pr @ 673 44 6. 5
m) was added toJ a.6§ﬁ) L2 eh25(1H, bR, BIO) 7.342Hem);, 1768 (2H; | dool ) 7-EBs), 7.90 (1H, d, J

[ 6- phenyl - 1-o0x bonyl ) aza-spiro[ 4. 5] dec-3-en-3- 35 .

yl ] phenyl }car boi%fzn %Q%ng%yb%%% 0.59) in dichloronethane (15 m) and
t he WO 97/ 49710

PCT/ G&B97/ 01630 EXAMPLE 117 133

spirof4.5]decane
Prepared from the compound of Example 116 according to the method of

26 Example 111. '"H NMR (CDCs) 5 1.38 (91, s), 1.67-1.81 (4H, m), 1.86-1.95 (1H, m),
2.09-2.22 (4H, m), 2.41 (1H, dd, J 12.9, 8.3 Hz), 2.44-2.54 (2H, m), 2.87-2.95 (1H, m),
3.65 (1H, app. t, J 8.4 Hz), 3.68-3.76 (1H, m), 4.01 (1H br. d, J 13.1 Hz), 4.26 (1H,
app. t, J 8.4 Hz), 4.68 (1H, app. pent, J 7.1 Hz), 5.16 (1H, br s), 6.71 (2H, d, J 8.5 Hz),
7.23-7.27 (1H, m), 7.33 (2H, app. t, J 7.1 Hz), 7.42 (1H, d, J 1.9 Hz), 7.45 (1H, dd, J
30 8.4, 1.9 Hz), and 7.54 (2H, d, J 7.7 Hz). m/z (ES*) 489 (M+1).



m xture was stirred at roomtenperature overnight. The sol vent was

evapor at ed under reduced pressure and the residue was purified by
col utm chr omat ogr aphy on silica gel, eluting with

di chl or onet Rggessgighancl / ammoni a (90: 10:1). The residue  popepyfiese

di ssolved in a mxture of nmethanol (25 mys4and acetic acid (0.5 ),

pal l adium 5 hydr oxi de on carbon (50 ng) was added and the m xture was
shaken for two days under an atnosphere of hydrogen at 50 psi. The
m xture was filtered, a further ortion of palladi um hydroxi de on
carbon (50 ny) was added and the mxtEﬁl"—W&&I—8 shaken for 24 h. under
an at nosphere @fg £iy 860980CH \Ghe NoSoxa-T-aza- 11! tered and
t he sol vent was evaora e uner . pressure The residue was 10

di ssol ved i n diEriselépldaeane #S and triethylam ne (0.14m ) and

dlt -teréI b;Jtyl t rakdrm):xmmmwmedomanmoatwe ;Naz
stirre a roomte eratu over e at e
under redu®ed ﬁ"%‘%‘g@ Sﬁ?%"‘f'ﬁg“ tgﬂ]get{‘et) B0l 2’@2@ W@W %{)I um
chr OW?LOQE altolhy 1®2 (S5, rh); 2.894196 (SH,\thy, 2.04-2i28 (BHE o)y 2 26-2.41 (2H, a6)e3.81- eﬂh@}ﬁne] t 25
lve e | e r (P rr
?CDCI [err]) [ePﬁﬁg“?ggg "Sségmfi‘ezsé rgg@ % ﬁrgwlﬂgﬂﬂgp‘é“%‘[ﬁ f}ﬁ)’ “nﬁ
2.39-2.48 (3H, (11, apf. 74 6.2 Ha), 4.34 (1H86), 48H1Hhpp. PerBdJ 71H2), 649, (1H, 4,7 19 0 Hz) ,
3.93 (1H, br d . 85 , ot
8. 6 Hg), 4.69 Wﬁi“@é%‘il%)é’nﬁ?ﬂ% 77%%?‘%’%'?8”’(%: “‘B‘rmésk)’?'é%fﬁ%gm(’%&? d,

J 8.6 Hz),107. 2(ES*) 289 (M-H). Foppd: T, 86.87: IR4.019N, 6.3§. CzsH209:06 PIGL1IEFHD 7. 7 Hz) |
7.90 (1H d, ‘Jrequn'es C%’?ﬁOJﬂ)TIOaﬁd&gG‘QG (1H, br s). 2_0

EXAMPLE 117

(3S, 5R, 6S) - 3- [ 5- Cyano- 2- (cycl obut yl oxy) phenyl ] - 6- phenyl - 1- oxa- 7- (tert - but ox
ycar bonyl ) aza- Spl rof[ 4. 5] decanﬂA_MPLE 119 Prepared fromthe
conmpound of Ex 19]] di xanple 111.

[err]H NVR ( CDEMEER):3-12-Cxa . SRR 1.86-1. 95

(1H, m, 15 u&x@&ﬁg gfaﬁ [@Q]deﬁslbi (lH dd J 12. 9 '8.3 Hz), 2.44-2.54 .
(2010 287295 bl mfm@%@%m ins Bt hhupufipd, 16
4.68 (1H, -app. Geehmbyl-Loxa-THtehutomycaboyyaga- mu%%ld@-%ne(amrdlas tojthg 5 Hz)

7.23-7.27 (1H, RME 36MHz, CIN) 5 173448H( HH.8291.94 (3H, Bh)Hz) ,
7.45 (1H, dd, fg%lma f%%a&,giéqu (’36 ?’]C {sﬁm m 8 ng ( 3 (ESH)
489 (MH1). 2.12-2.16 (1Hpm) 8. 18324 (1H, m),4l3-4 16( B m),448(1H d J117Hz) 491

- PCT/ GB97/ G430 (14, d,  11.7 Hz), 5.13 (1H, s), 6.85 (1H, 5), 6.89 (1H, s), 7.20-7.29 (4H, m), 139 (2H,

- EXAVPLE 118

. (3S, 5R, 6S) - 3- [ 5L ¢y 2idand L4 QB i 8%Hhheny! | - 6- phenyl - 1- oxa- 7- aza-
spiro[ 4, 5] decane Hydrochl ori de Prepared fromthe conpound of
Exanpl e 117 according to the nethod OEXAMPLE 120

25 ene Hydrochloride
Prepared from the compound of Example 119 according to the method of

Example 2. 'H NMR (360MHz, D20) § 1.96-2.18 (3H, m), 3.19-3.29 (1H, m), 3.49-3.56

(1H, m), 4.49 (1H, d, J 12.5 Hz), 4.91 (1H, d, J 12.5 Hz), 6.44, 1H, s), 6.81 (1H, s),

7.17-7.19 (1H, m), 7.33-7.38 (4H, m), 7.42-7.45 (2H, m), and 7.61 (1H, d, J 8.7 Hz).
30

EXAMPLE 121
3S.5R.65)-3-[2-(Cyclopropylmethoxy)-5-(trifluoromethoxy)phenyl}-6-phenyl-1-oxa-7

(tert-butoxycarbonylaza-spiro[4.5]decane

Cyclopropylmethy! bromide (0.078 ml, 0.8 mmol) was added to a mixture (3S,5R,6S)-
356 3-[2-hydroxy-5-(trifluoromethoxy)phenyl}-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-



5 Example-2. mp. (MeOH tert-butyl nethyl ether) 252-254 [err]C. [err]H
NVR (D20) 8 1.59- 1.82 (3H, m, 1.87-1.96 (3H, m, 2.04-2.23 (3H,
m, 2.26-2.41 (2H, m, 3.11-3.24 (1H, m, 3.24-3.37 (2H, n) 3. 47
(1H, br d, J Wodetmp, 3.74 (1H, app. pent, J 8.6 Hz), 4.14 pcriceoneisié!,
app. t, J 8.2 Hz), 4.34 (1H, s), 4.60 (1H =wgsp. pent, J 7.-1 Hz), 6.40 (1H,
d J 1.9 Hz), 6.66 (1H, d, J 8.7 Hz), 7.27 (1H, dd, J 8.6, 1.9 Hz),
and 7.35-7.52 ( 5H, . mz 10 (ES+) 389 (M+l). Found: C 66.82; H, 7.01;

gl 7 ?038 H, C[76?L(r)] H e %Jl ’\ﬁﬁ Lg‘.xe;n(pll H(:Iti?»()1 mg,5 d_g’anJog and potassmm garLonam (183 mg,
EXAMPLE 119 0. 75 mmol) in DMF (5 ml} and the mixture was stirred at room temperature for 48 h.

5R 6S) - 3-[ 2- f I
l(out oxy)car bE)ny%/ZZ a- f'% p(l% 3 uor L??mﬁxmas,&’wds exugag&%ﬁh ﬂg’? acd‘z?t% &f" %%e
conpound of DescmilpThe mxﬁ@nmgt(rﬁﬁi'@@pn%wene idioied phd tlarsnlybnt was evaporated

?hghenyl g ?n)es? (7)39&%'%&9&?“% [err Qﬁé@ve%?hﬁﬁ@ﬁb err err?ﬁﬂ%gs
(9H, s), 1.82-1. us’éxsmiel%nzmthhem 190119), tq give e title compgm (160 mg). B

4.13-4.16 (1H, mwmiséamﬂzmndh)aloéﬂoistm , m)40. @11089(2H én’bH 2031, 2d(11-11m2 ﬂﬁ
5.13 (1H, s), 6.85 S) 20729{
d, J 7.2 Hz), anéfth s);4 7@@.&4 @4, m), 0@-2@)(21’1 m), 2.41-2.47 (1H, m), 2.83-2.91 (1H, m)

EXAMPLE 120 3.39 (1H br ), 3.62-3.68 (1H, m), 3.77-3.84 (2H m), 3.98-4.02 (1H, m), 4.27-4.32 (1H,

5R, 65) - 3- an N e - 7- ro[ 4
oo, s 2307 ms i b G AL LR ) ESRRK: 2*%“% S Bnp e ound
of Exanple 119 adchvdiHzy to the nethod of Exanmple 2. [err]H NWR
(360MHz, Derr]O [err] 1.96-2.18 (3H, m, 3.19-3.29 (1H, m, 3.49-3.56
(1H, m), 4.49 (1H, d, J 12.5 Hz), 4.91 (1H d, J 12.5 Hz), 6.44, 1H s),
6.81 (1H s), 7.17-7.19 (1H, mEXAMBREA223 (4H, n), 7.42-7.45 (2H,
m, and 7.61 (1Hggkp dal : .
EXAMPLE 121 : _
(3S, 5R, 6S) - 3D 2- L-agasrirol Radseshlgride: (i f | uor onet hoxy) phenyl ] - 6- phenyl - |
- oxa- /- - (ter thgi&a\ﬁ%aHae Mﬁo&ﬁ&nﬁ]&bﬁ@ﬂe‘hﬂ]dé&ﬁ&ﬂem the method of

%g' ngr gggll_ ”gghykxamp M08 (R GEories, Dhofs F98 ks W5 3986058 (1, Ty L 1.5 18

3-[ 2- hydr oxy- 5- ( (1H, o)L D7S2002 (B yn) 633,26 (38E, pic3038-3.98 (212 m),-3(48¢3.55 (1HE myycar bo

)8z 1eao 374870 D) 148422 (1H, m). 440 (1H, 6), 6.20 (1, ), 6.92 (11, d, J 9.0 Ha),

spi r o[ 4. 5] d206ane7.0ETM6{11E, nd}) anBBB5-73 (63.8). mol ) and pot assi um car bonat e
(103 nmg, 0.75 mmol) in DWF (5 m) and the m xture was stirred at

roomtenperature for 48 h.
EXAMPLE 123

butoxycarbonvl)aza-spiro decan

25 Sodium hydride (60% dispersion in mineral oil, 10 mg) was added to a
solution of (3S,6R,6S)-3-(2-hydroxy-5-(trifluoromethyl)phenyl)-6-phenyl-1-oxa-7-(tert-
butoxycarbonyl)aza-spiro[4.5]decane (Example 46, 100 mg) in dimethylformamide (2
ml). The mixture was stirred at room temperature until effervescence had subsided,
methyl iodide (0.4 ml) was added and the mixture was stirred at room temperature

30 for 1 h. Water (10 ml) was added and the mixture was extracted with ethyl acetate (3
x 10 ml). The combined organic fractions were washed with brine, dried (MgSQ4) and
the solvent was evaporated under reduced pressure to give the title compound as a
yellow oil (102 mg). m/z (ES*) 492 (M+1).



Water (20 ml) was added and the m xture was extracted with ethyl acatate (2

x 20 m ). The conbined organic fractions were dried and the sol vent
was evaporated 5 under reduced pressure. The residue was purified by
flash colu t ogr aphy on silica, eluting w thdiGes? OAc
(90: 10), tg%cfgﬁagfiﬁe title conpound (1504 g@ [err]H NVR ,(ag%%M-lz
CDCl[err]) [err] 0.32-0.35 (2H, m, 0.61-0.65 (2H, m, 1.20-1.29 (1H, m,
1.37 (9H, s), 1.72-1.84 (3H, m, 2.09-2.18 (2H, m, 2.41-2.47 (1H,
m, 2.83-2.91 (1H, m, 3.39 (1H, br s), 3.62-3.68 (1H, n), 3.77-3.84

(2H, m, 3.98-4.02 (lH m, 4.27-4. 32&@MLE.QA m, 5.21 (1H, s),
6.74-6.77 (1H, ) ( 21tk fibronte f)-dplienyl)-oxadfigha/ - 56 (1 H,
d, J 7.5 Hz). S EXAMPLE 122
(3S. 5R. 6S) - 3- [spirgidpidegprenpy | net hyl oxy) - 5- (tri f 1 uor onet hoxv) phenyl ] - 6- phenyl
-1-oxa- 15 7- OZ PygiiiréPfrfm Thd@6ipotnd dfBxempleQRs B@ording to the method of r epared -

2 Terr] H"rx‘iﬁ‘%"“”d . O ?7@@%%&?185388@%3?&%‘%‘5“J8%% S o0

1.14-1.18 mzm) 204 RE6L A PH, 299 1B, 0.2 O 810 (81 40,788 3 28

(2 1. 3450 S8 W o gryg iy obion ekt Y as kR A 4y

m, and 7.45- #1H3e.€PHH, a)J 8.6 Hz), 7.25 (4H, m), and 7.43 (3H, m).
EXAMPLE 123

(3S.5R 6S) - 3-[ 2- Met hoxv- 5- (triquororrethyI)EhenyI] 6- phenyl - 1-oxa-7-(tert-
but oxycartmnyl )aza spi ro[4 5] decane MPL, Sodi um hydr| de (60%

di spersion in 3 . , .
(3S,5R, 69) - 3-( y p p
but oxycar bony| 3-med azafsurBldaagesang ( Exanpl e 46, 100 np)

di met hyl f or mam df (I]‘}Fpared fmmr{hé con-ﬂ&ﬂmmamﬂfx@leVES aSdokdiligtd thé methodof 0.4 )
tenperature until effervescenc | o)

was added and Erpamnle &+ 'HNMRLE0 ‘F'Mg 0%0(%0"[ %Kﬂ%ﬁm‘é&’ f #9&}1(1

Vﬂtl gr m()1()1z*§r1h m&nb@m d1. DM, Q8 J0.8 A, NERI2HXhY, agoem i)} 12018 H, «amgte (3
X e canbi ned. orga a e

(MyST err]) angz), 8.11 (1, pp) 3 2‘6&@; g&%&ﬁ\?ﬁe‘{)&a&gﬂt g(géﬂ[%) %ig pgggsure to
give the titl eqEHpaD8L6 Hz)F.25 (1H, s), 7.35/(@H] mMﬂ@BI(lH D0)2amkp. 13 (HHzs) ES+) 492
(M+1). - WD 97/ 49710

PCT/ GB97/ 01630 136

EXAMPLE 124
(3S.5R 6543 [ &5

spirof4.5]dec-3-ene
Prepared from the compound of Description 71 and (5R,6S)-3-tributylstannyl-

6-phenyl-1-0xa-7- (tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the
method of Example 1. 1H NMR (360MHz, CDCls) 5 8.14 (1H, dd, J 7.7, 1.34 Hz), 7.61-

25 7.47 (4H, m), 7.36-7.26 (3H, m), 7.10 (1H, dd, J 7.3, 1.51 Hz), 6.16 (1H, t, J 2.15 Hz),
5.19 (1H, s), 4.90 (1H, dd, J 12.5, 2.1 Hz), 4.56 (1H, dd, J 12.5, 2.2 Hz), 4.11 (1H, dt, J
12.3 Hz), 3.20 (1H, m), 3.07 (3H, &), 2.17 (1H, m), 1.90 (3H, m), and 1.35 (9H, s). m/z
(ES*) 470 (M+1).

30

Prepared from the compound of Example 126 according to the method of
Example 2. 'TH NMR (250MHz, CDs0D) & 7.89 (1H, m), 7.50-7.22 (8H, m), 6.33 (1H,
m), 5.71 (1H, t, J 2.1 Hz), 4.87 (1H, dd, J 12.5, 2.2 Hz), 4.76 (6H, br s), 4.39 (1H, dd, J



spi ro[ 4. 5] decane Prepared fromthe conpound of Exanple 123
according to the nethod of 5 Exanple 2. [err]H NVR (250MHz, CDCl[err])
[err] 1.18 (2H, s), 1.54 (2H, d, J 11.1 Hz), 1.87 (1H, d, J 12.2
Hz), 2.04 (2Hw097d974®.0 Hz), 2.73 (1H, t, J 12.4 Hz), 3.10 etkiceofoisibs. O,
10.4 Hz), 3.18 (1H d, J 11.7 Hz), 3.65 (3hg7zs), 4.02 (1H t, J 7.6 Hz),
6.52 (1H, d, J 2.1 Hz), 6.69 (1H, d, J 8.6 Hz), 7.25 (4H m, and
7.43 (3H, m. 10 EXAMPLE 125

(3S.5R 6S) - 3-[ 2- Met hro%:g- S-ét rifluoronethyl pheglg 6- phenyl - | - oxa- 7-}33%. 2. 4-
triazolyl - 12.53 2,2 H R A-58 FHp9)ed 381y prpad d b LL T Hz), 3.13 (1H, td, J 10.2, 25 Ha)ar e
fromthe conmpoungl7 o@HENE £27 247 GFL &) GhAESP 310 @W+IRt hod of Exanpl e
5. [err]H NWMR (500MHz, CDCi[err]) [err] 0.9 (2H, t, J 7.3 Hz), 1.29 (2H,

s), 1.35 (1H, 15 q, J 7.35 Hz), 1.54 (1H, dt, J 9.8, 4 Hz), 1.62 (2H,
m, 2-00 (2H, m), 2.15 (1H, d, J 12.3 EXAMPLEi38 3.11 (1H 1), 3.74 (3H,
4. 08 5 i

), 282 (g Mochell Chdinnd ol Elem B3 sl sigeane (1 ©
EXAMPLE 126 20 Prepared from the compound of Example 127 according to the method of

(SR 65)- - (2- Wehgagsus TARRSIOM: EnBllpsY brin a8y 710 friabukieR goryl ) o

za- spiro dec- e conpolnd of
Description 71 38 ((BRmESI)2132H ) 61§ KB, and §13-Hz), 5.01 (2H, la-sh HAN(1H.1g, )88 7-

rethod o °3§ﬁ;?2ﬁ%{%i%ﬁfﬁ%ﬁ %é%@?&?ﬂ%%%f?ﬁ»?@ﬁ e?%ﬁ%?‘%fwoad, 3
7.7, 1.34 HO, 73Bis), 288(1 .vl,4712§ihl={z),#)17 (GH.39. 780U H, ddiJ 137, 10.3 H),@ad dd, J

7.33, 1.51 Hz), , 5.19 (1H, s), 4.90 (1H,
dd, J 12.5, 2)1132())]@}]&13‘?6“%3&1)%%3&%)25 2.2 Hz), 4. (11 (1SH? dt, J (

12.3 Hz), 3.20 (1H, m, 3.07 (3H, s), 2.17 (1H, m, 1.90 (3H, m, and 1.35
(9H, s). mz (ESt+) 470 (M+l). EXABPLE 129

EXAMPLE 127 .
(5R 6S)-3-(2-Me =1~ - 7- - 4.5] dec- 3-en
e 15 gteend of Exanple 126 according to

(10 7. 80-7. 22 ( SrpriagEigin g cofipbilad of Vihoip ek Fan (R 8514 Hidhuyiffabhy/, % -
4.87 (1H, dd, J 6iheByl-boxa-F-ffari-buforygarbanyDags-spisofd.5jderep-queiaccomding tp the ’
WO 97/ 49710 method of Example 1. 'H NMR (250MHz, CDCls) 5 7.50-7.53 (2H, m), 7.18-7.32 (3H,

PCT/ GB97/ 01630 13
m), 7.05 (1H, dd, J 2.27, 8.31 Hz), 6.86 (1H, d, 7 2.27 Hz), 6.82 (1H, d, J 8.31 Hz), 6.51
20 = (1H,t, J 2.06 H2), 6.33 (1H, br s), 5.24 (1H, br ), 4.98 (1H, dd, J 2.01, 12.44 Hz), 4.62
(1H, dd, J 2.01, 12.44 Hz), 4.03-4.10 (1H, m), 3.68 (3H, ¢), 3.51 (2H, &), 3.02-3.10 (1H,
m), 2.11-2.18 (1H, m), 1.75-1.88 (3H, m), and 1.42 (9H, s).

EXAMPLE 130
25

yDphenyllethanoate
Prepared from the compound of Example 129 according to the method of

Example 2. "TH NMR (250MHz, CDCls) 4 7.37-,7.42 (2H, m), 7.16-7.30 (3H, m), 6.96

(1H, dd, J 2.18, 8.40 Hz), 6.70 (1H, d, J 2.18 Hz), 6.68 (1H, d, J 8.40 Hz), 5.87 (1H, t,

30  J2.18 Hz), 4.82 (1H, dd, J 2.06, 12.54 Hz), 4.30 (1H, dd, J 2.06, 12.54 Hz), 3.78 (1H,
s), 3.65 (3H, s), 3.44 (2H, s), 3.25-3.36 (1H, m), 2.82 (1H, dt, J 2.83, 12.39 Hz), 1.97-
2.09 (2H, m), and 1.65-1.84 (2H, m).

F



12.5, 2.2 Hz), 4.28 (1H, s), 3.38 (1H, broad d, J 11.7 Hz), 3.13 (1H, td, J
10.2, 2.5 Hz), 2.71 (3H, s), and 2.27-1.87 (4H, m. mz (ES+) 370
EXAMPLE 128 5

(3S. 5i?. 6S) - 3-( 2- Net hanesul f onyl phenyl ) - 6- phenyl -1 - oxa- 7- aéﬁ:ﬁ o 5] decan
e Wé%’% ccor@

epared fromthe conpou of Exanple 12 |ng to the
nmet hod of Exanple 3. [err]H NWVR (3 , CDCl[err]) [err] 7.9 (1H,
dd, J 7.7, 1.99 Hz), 7.55 (2H, br d), 7.38 (3H, m, 7.21 (2H, m,
6.16 (1H, d, J7.3 Hz), 5.01 (2H, br s), 4.39 (1H q, J8.9 Hz), 4.17

(1H, t, J 8.3 Hz), 3.88 (1H, s), 34MJ_B 33 (1H, dm J 13.2 Hz),

3.04 10 3H, 86 (1H, dd, J
3,04 10 " (31 (34 ue Rofllubl o 1.5

EXAMPLE 129 yDphenyllethanoate

(5R. 6S) - Met hyl {4 WW&&W&EQ@H}‘&&I o?nﬁazzpléfamcc&uin@waﬁrmﬂydafaza- 15
spiro[ 4. 5] dec -en- 3- FF]‘%:M et hanoat e P red fromthe
conpound of® De % wgsdsﬁ?%flﬁ E’E?in?‘n%754 2H, m), 7.35-

6- ph [ -1- | di
thg eny Oxawg((ﬁﬁ,r&g(hlabmqarb@ﬁy a)fnz%zasmsgmiﬂsimna @99(3{223{ ing to

7.50-7.53 (2H, %h1 Ha), 31@%%@11(51)1364;72(11‘1@3 S80aH( 919300@ @z’zk{ﬁl% 31 Hz),
6.86 (1H, d, JUuR/m)izbe (01,34, £284, 1@361-&),&]!781'237 (18, ﬁjl,aﬂ@l 62-2(0bl6Hm) J 2. 06
Hz), 6.33 (1H, br s), 5.24 (1H br s), 4.98 (1H dd, J 2.01, 12.44 Hz),
4.62 (1H, dd, J 2.01, 12.44 Hz), 4.03-4. 10 (1H, ), 3.68 (3H s),
3.51 (2H, ®), 3.02-3.10 (1H, NEXAMPLE P3218 (1H, m), 1.75-1.88 (3H,
m. and 1.42 ( thyl {4- -3.{6-phenyl-1-o0xa-7-(fert-butoxvearbonyl)aza- EXAMPLE

130 25 (5R 6
[ 4- Hydr oxv- 3- ( Gpirbid hanoateo[ 4. 5] dec- 3- en- 3-

yl) phenyl ] et hanoat e y hdn opropylam:r(sﬁgxf faf] 1@1‘9&1)1? R8s &R D thithrefofanpl e
129 according to the matv & ot le 2 err] H.NVR (250VHz,
CDC1[ er r]) [er 3S, 5R@$l-mvﬁu;zl4(lg#oxm3 (6 Pharergom”xﬂmm?} Slgecar - (1H,
gd87J( EH t 3§@ ﬁ@%vl Jetharkéhtd damile 131,3008ag 1881 nﬁn@&nﬁmﬂterdautﬂl dicadbbnlte) ,

dd, J 2.06, 12.4%¥ %)12833!“;'55 %nltﬁtraﬁydrgﬂkmns(g -gﬂ ?l?@u:g’re was %l“if"?"z%o (1H

3.25-3.36 (1H, rodo ténffatddfor 4h, Fuktidr dBethylAiidsbrémy)amise §7/324 ml, 19mn3:1X)9 (2H,

m, and 1.65-1. v/ for 16 d into
PCT/ GB97/ 01630 #a% a(i&é arﬁ)the mixture was sn\QQd%Z “0%31 tlgpetature r 16 h., poxitgsm

saturated aqueous sodium hydrogen carbonate (100 ml) and extracted with ethyl
20 acetate (2 x 100 m}). The combined organic fractions were dried (MgSO4) and the

solvent was evaporated under reduced pressure. The residue was purified by

nyl-

chromatography on silica gel to give the title compound as a colorless solid (259 mg,
66%). 'H NMR (250MHz, CDCls) § 7.55-7.58 (2H, m), 7.24-7.35 (8H, m), 6.98-7.01
(2H, m), 6.71 (1H, d, JJ 8.75 Hz), 5.99 (1H, br s), 5.35 (1H, br s), 4.22 (1H, dd, J 7.13,

25 8.95 Hz), 3.90-3.98 (2H, m), 3.66 (3H, s), 3.51 (2H, s), 2.84-2.88 (1H, m), 2.48 (1H, dd,
J 8.84, 12.87 Hz), 2.05-2.24 (3H, m), 1.72-1.82 (3H, m), and 1.35 (9H, s).

EXAMPLE 133
3S.5R.65)-Methyl {4-Methoxy-3-[6-phenyl-1-oxa-7-(tert- carbonvlaza-
30 spiro[4.5 -3-vi no.

Todomethane (0.051 ml, 0.81 mmol) was added to a mixture of (3S,5R,6S)-
methyl {4-hydroxy-3-[6-phenyl- 1-oxa-7-(tert-butoxycarbonyl)aza-spirof4.5}decan-3-
yllphenyl}ethanoate (Example 132, 259 mg, 0.64 mmol) and potassium carbonate
(149 mg, 1.08 mmol) in acetone (10 ml) and the mixture was heated under reflux for

35 16 h. The mixture was cooled, filtered and the solvent was evaporated under reducde



EXAMPLE 131 (3S.5R 6S) - Met hyl
[ 4- Hydr oxy- 3- ( 6- phenyl - 1- oxa- 7- aza- spi r o[ 4. 5] decan- 3-

yl ) phenyl ] et hanoat e Prepared fromthe conpound of Exanple 130
according to tyRgowggspd of 5 Exanple 3. [err]H NWR (ZSOM#a,m&err])
[err] 9.33 (1H, br s), 7.50-7.54 (2H, m, T7;385- 7.44 (3H, m, 6.80
(1H, dd, J2.11, 8.18Hz), 6.65 (1H, d,J 8.18 Hz), 5.99 (1H, d, J 2. 11
Hz), 3.89-4.04 (2H, m, 3.64-3.72 (1H, -m, 3.60 (3H, s), 3.30 (2H, s),
3.11-3.16 (1H, , 2.94 (1H, dd, J 7.84, 10.36 Hz), 2.78-2.87 (1H,
m, and 1.62-2. 0Bressie. Japuratefrqueous sodium bicarbonate solution (20 ml) was added and the
EXAMPLE 132 mﬁ?asw@%x@%hmﬂm&hhyl acetate (2 x 20 ml The combined organic fractions

{4- Hydr oxy- 3[ 6- phen t.e ut oxvcar bon
Spl ro[ 4. 5] decan- ge 4@%&0&% %f vent was evaporayed unﬁﬁrl-:qeﬂwed pressure. The
di i sopr opyl am ne résiiugavhspurifidd By ditsrhgtogyaphyoahtsilibatge] ta givie tha tile @inpound as a

J1) phonyl | et Rano B Rkl 18 08 U0t BLE {785 258 Rt o r &0 P35l 0. ™

di car bonat e 7.10 (D @dna 2.26, 2B H2)1.04 (1H, d,01 2.261He); 6.801(1H) &( 1808 HE), 5amdI t he
; . i
L e ot G b3y, agp-0ap (RSSO IR, 80 oft Iy aRbSURBI A RY ||

stirred at room (3hphBSRUE, &),@821294(1H, p) 31342. 42r(ﬂc1, m), 2.08-2.2442H,ra), 242-dJ8eous
sodi um hydr ogen n ) and extracted with ethyl 20 acetate
(2 x 100 m) Th@%%ﬁnbﬁ\dgldé%r@gaﬁc fractions were dried (MySgJerr]) and the
sol vent was Qvaporat ed under reduced pressure. The residue was purified by
chromat ography on silica gel to give thgxAnPLE ®enpound as a col orl ess
solid (259 ny, ] 60 . err H VR (250 CDCl [err errl %55 7.58
(2H n-), 7. 24-7. 5% > hanvl- P 4'3 piAZH d'
Hz) , 599(1H b_ﬁﬁgﬁl}ﬂi_d_br s) 4.22 (1H, dd J713 25 8. 95

(i da, o (3T, Ehiendisdptais oibpoyit St s iy 6 P bty oF) | =40

and 1.35 (9@5 s) Example 109. 'H NMR (250MHz, CDCls) 8 7.54-7.57 (2H m), 7.23-7.364RVR)ET. 18 3

(3S.5R 69) - Met hyL1{gg%N§iQ?T3ﬁnenyﬁ§ ﬁofph &%g%ﬁzhgﬁfﬁf@ﬁ?ﬁégﬁ%’?ﬂ‘ﬁgﬁlﬂé 0. 051

30 spiro[4.5]d
m, 0.81 mol) widl dddE6l84.3475H %398 Qﬁ(l{ﬁas) 88163, 9), 3.47 CH, sy Q9\(1H, ¢, J

{4- hydr oxy- 3- [ 6- plg& iy éié;zlso@%dn(wétzleiwzmqglbﬂmlmﬁ@ P16 43wl gpan- 3-

yl ] phenyl } et hanoat e and pot assi um
car bonat e )l 08 hmol) in acetone (10 m) and the m xture was
heat ed undegor efI ux for 35 16 h. The m xture was cooled, filtered and
t he sol vent was evaporated under reduc PLE 185 WO 97/ 49710
PCT/ GB97/ 01630

 (3S.5R.68)-3-[5-(Cyanomethy])-2-methoxyphenyl]-6-phenyl-1.0xa-7-(tert-

butoxycarbonyl)aza-spiro[4.51decane
Prepared from the compound of Example 134 according to the method of
26 Example 111. 'H NMR (260MHz, CDCls) 6 7.54-7.57 (2H, m), 7.24-7.36 (3H, m), 7.17
(1H, dd, J 2.34, 8.36 Hz), 7.05 (1H, d, J 2.34 Hz), 6.83 (1H, d, J 8.36 Hz), 5.21 (1H, br
s), 4.20 (1H, t,  6.84 Hz), 3.96-4.02 (1H, m), 3.82 (3H, s), 3.68-3.79 (2H, m), 3.63 (2H,
8), 2.84-2.96 (1H, m), 2.32-2.41 (1H, m), 2.06-2.23 (2H, m), 1.73-1.78 (3H, m), and 1.37
{(9H, s)

139

30

spiro[4.5]decane Hydrochloride
Prepared from the compound of Example 135 according to the method of

35 Example 111. 'H NMR (360MHz, DMSO-d¢) 3 9.56 (1H, br d), 8.84 (1H, br d), 7.55-



pressure. Saturated aqueous sodi um bi carbonate solution (20 mM) was added
and the m xture was extracted with ethyl acetate (2 x 20 mM The
conbi ned organic fractions were dried (Na2SO4) and the solvent was
evapor at ed duced pressure. The resi due was

chromat ography on 'silica gel to give thel%btle conpound.as a 5 gum (179
nmg, 67% . [err]H NVR (250MHz, CDCl[err]) [err] 7.55-7.58 (2H, m, 7.20-7.35
(3H, m, 7.10 (1H, dd, J 2.25, 8.28 Hz), 7.04 (1H, d, J 2. 25 Hz) ,
6.80 (1H, d, J 8.28 Hz), 5.21 (1H, tn&ﬁg 4.16-4. 20 (1H

3.96-4.02 (1H759(2H3m8.(7‘(337-51@){,m$76@-@1{7‘2f]( Hz)) 6.833(184d, J852Hz)(sﬂ4 s),
3.52 (2H, s), @u83: ﬁHnHQgsH?

232 4o (¢ ﬁ4’94@56%iﬁ355?4o@((79h2f14§5 % $H, &), 989 B2 4), 6:9bla.90) .
EXAVPLE 134  (4H, m), 1.96-2.07 (3H, m), and 1.77-1.85 (3H, m). m/z (ES+) 363 (M+1).

(3S. 5R 6S) - 44- Met hoxv- 3-[ 6- phenyl - 1- oxa- 7- (tert - but oxycar bonvl ) aza- spi r o[ 4.
5] decan-

, 3- yI]phenyI}ethanam'iﬁségﬂ_wéFﬁgﬁ Prepared fromthe
conmpound i Exanpl e 133 accordlng to of 15 Exanple 109

[err]H NMR ( 248Rl6 Methoxy-g-4 %A, =Ll JRonY agare =21IE , 7.13
(1H, dd, J 8. Zﬁ 6 81 (1H, d J 8 27 Ft) 5. 31 (lH br s), 5.17
(1H, br s), 4. d J 6.84, 14.75 Hz), 3.93-4.00 (1H, m, 3.81

(3H, s), 3.47 (2H, Brpparad &M(mmmouud of Descriptipn 63 aht §5R.68)8aributglst{riiy]l- 1) ,
2.27-2.31 ( 2H, 6- me'nygl El:?a ? (éﬁ-bﬁﬂoﬁvca%yﬂazﬁ@p&oﬁ g]d(ag’ h"-enmccordmg to iléeand 1.39

9H,
E 3S, SSR) 65}0 3- mehodytErempia|'HNMROMHzEBR) § 1.86 %ﬁ)ﬂﬁlzd}é‘*ﬂ-—l{‘k ert-
but oxycar bonvl :)é’zz.?w ?1&%{)43 84 BBC AL 10-4,16 (1H, ), 4.62-4 ePgﬁPa&eﬂz f1z<if9) tm

conpound of accor g to the ne qg
[err]H NMVR (25?3&2@H@3é|2[ éﬂlf)ﬁﬁ (H, a)iﬁéﬁﬂ}ﬂw ‘i%ﬁ%{m 7%l 75%(5(}% ,
7.17 (14, aﬂ&—,sé(ﬁ;%n&@ﬁ mxns+74mmﬁ d, J 2.34 Hz), 6.83 (1H
d, J 8.36 Hz), s), 4.20 (1H, t, J 6.84 Hz), 3.96-4.02
(1H, ™, 382(3H s) 368379(2H rr) 3.63 (2H, s), 2.84-2.96
(1H, n), P532-2.41 (1H, n), 2.06- ZMMI 73-1.78 (3H, n), and 1.37
(9H, s) 30 . .30 AVMPLE 136
~ (3S,5R, 6S)-3- (5t Z-ETHoXy pHer >-prienyr-1 - oxa- 7- aza-
spiro[ 4. 5]decaﬂhL£yﬂhﬂﬂbmnmﬂde Prepared fromthe conpound of-
Exanpl e 135 accord' ueéoffﬁa pleﬁéamloﬁxﬂglmhé%ﬂwodm
(360IVHz, DWBC)d[er rr| br d), é br d l. _
VWO 97/ 49710 Example (250M]-Iz DMSO ds)ﬁ 1.51- 163 (1H, m), 1.86-1.96'(3H, m)

PCT/ GB97/ 83 6302 58-2.72 (1H, m), 3.10-3.15 (1H, m), 3.81 (1H, s), 3.87 (3H, s), 4.20-4.25 1H,AV 2,
12 Hz), 4.77-4.83 (1H, dd, J 2, 12 Hz), 6.43 (1H, s), 7.04-7.39 (7H, m), and 7.77-7.81
(1H,dd,J 2, 8.6 Hz).

EXAMPLE 139

vDphenyljcarboxamide
Prepared from the compound of Example 138 according to the method of

Example 3. 'H NMR (360MHz, DMSO-de) 5 1.78-1.85 (3H, m), 1.97-2.08 (3H, m),
3.00-3.08 (1H, m), 3.21-3.31 (2H, m), 3.61 (3H, &), 3.63-3.88 (1H, m), 4.11-4.15 (1H,
30  m), 4.47-4.51 (1H, m), 6.90 (1H, 4, J 8.60 Hz), 7.08 (1H, s), 7.21 (1H, d, 7 2.04 Hz),
. 7.41-7.48 (3H, m), 7.54-7.56 (2H, m), 7.66-7.69 (2H, m), 8.93 (1H, br &), and 9.55 (1H,
br s). m/z (ES*) 367 (M+1).



7.58 (2H, m), 7.48-7.51 (3H, n), 7.09 (1H, d, J 8.52 Hz), 6.87 (1H, d, J

8.52 Hz), 6.34 (1H, s), 4.47-4.50 (1H, m, 4.09 (1H, t, J 7.63 Hz),
3.72 (2H, s), 3.59 (3H, s), 3.08-3.30 (4H, m, 1.96-2.07 (3H m,
and 1.77-1. 85wo3daom®. m z (ES+) 363 (Mrl). 5 PCT/GB97/01630
EXAMPLE 137 141 :

(5R. 6S) - (4- Met hoxy- 3-[ 6- phenyl - 1- oxa-7- (tert-butoxycarbonvl )aza-spiro[4.5]d
ec- 3-en- 3-yl ] phenyl ) car boxam de Prepared fromthe
conpound of Description 63 and (5R, 6S)-: Well d st annyl -

6- phenyl - | - oxa- 7- (tert but oxycar bonyl) . . 5] dec 3 ene accord| ng to
the 10 ; £n yphid @ 21 ;

9H 1 81 2 v ' J 0 ( - A £ \ 4
(), 1 2 e q?&mea%a@@@d & sfa%if‘on?@é%ﬂ% gy (14, dd,
J2, 12 Hz), 5. 16ne(t11¢xypb9nyl)6 Mmzli}oxarﬁ}(tnﬁuo@q_aoaybsza(snHol4rlijdeca71e19esin§eor( 5H,
E)XAM%E% ]7_ 82% (1#}2 ﬂiﬂnlg)gn &eh’ﬁl:ol (% ﬁﬂﬁﬁ'@at&Q?nﬁm)ﬁhe mixtwre was heated under
(5R. 6S) - 14- Met harfuxdox BhFheryixture grag copled and difnted withayagerc The mixtwge was
yl ) phenyl ] car boxgiFh@6d with ethyl acetate anﬂ}fam&mded &gmlé ﬂectﬁﬁawwr&eemgsmwl e
137 according to the t hod of Ex rr H 250
DVBO-d[err]) [er"P]t“'le‘!S"’e&‘\B%‘s QUippratefl ungerrgdue .e%“’ e“’”?“ e‘&"’?z
(lH m, 3. 10- 3.flhbh éolionn BRrom3atogiaph bl silita gel, e&ﬁ:n(g?d'ﬂ:h GBI:CMM20H49725261H dd, J
(7H gé) HZ) 4 ol t§9§§7(5}(t&ﬁva&heﬂt§écognp%ux}% HM(Z&JI\'&I %Ms&do)% 7.39
EXAIVPLE 139 25 1. 72 1 79 (3H, m), 2.01-2.09 (3H, m), 3.06-3.12 (IH m),323328 (2H, m), 3.66, (3H,
3S.5R 6S9)-[4-Me I
§/I ) phenyl icgr boxyéaié)é%(hgi ,BS‘%M& (?éfm%g‘?é Irrlh )hgg%:gl%{’)olﬂlzgogp E‘)?g
138 accor di ng t ¢1H,RES.Tr8izheud 8#7-7.63 (5H, @(Wﬂ:ﬂEé*)Qm[Mﬂr)] H NMR (360MHz,
DVBO-d[err]) [err] 1.78-1.85 (3H m), 1.97-2.08 (3H m, 3. 00- 3. 08

(1H m, 3.21-3.31 (2H, m), 3.61 (3H s), 3.63-3.88 (1H m), 4.11-4.15 (1H,
30 m, 41547451(1H m, 690(1Hm.w Hz) 708(1H s), 7.21

(1H, d, J 2.04 kgRg 4 e 8. o3 bl 108k lrufoxSrkoiyads) , 7. 66-7. 69
(2H n), 8.93 (1H br s). mz (ES+) 367 (Mrl).
WD 97/ 49710 d. anoate

PCT/ (B97/ 01630 Prepared from the compound of Description 74 and (5R,65)-3-tributylléthnnyl-

6-phenyl-1-oxa-7-(teri-butoxycarbonyl)aza-spiro[4.5}dec-3-ene according to the

20 method of Example 1. 'H NMR (360MHz, CDCls)  7.47 (2H, d, J 7.3 Hz), 7.26 (2H, t,
J 7.3 Hz), 7.19 (1H, t, J 7.3 Hz), 7.16 (1H, dd, J 8.4, 2.3 Hz), 6.94 (1H, d, J 2.3 Hz),
6.86 (1H, d, J 8.4 H2), 6.61 (1H, t, J 2.1 Hz), 5.15 (1H, s), 4.96 (1H, dd, J 12.0, 2.1 Hz),
4.63 (1H, dd, J 12.0, 2.1 Hz), 4.14 (1H, m), 3.84 (3H, s), 3.68 (3H, s), 3.54 (2H, &), 3.11
(1H, m), 2.10 (1H, m), 1.95-1.74 (3H, m), and 1.37 (9H, s).

25

yliphenyllethanoate
Prepared from the compound of Example 141 according to the method of

30 Example 2. 'H NMR (360MHz, CDCls) 6 7.37 (2H, d, J 6.9 Hz), 7.16 (38H, m), 7.07
(1H, dd, J 8.4, 2.2 Hz), 6.76 (1H, d, J 8.4 Hz), 6.70 (1H, d, 7 2.2 Hz), 6.10 (1H, t, J 2.1
Hz), 4.86 (1H, dd, < 11.9, 2.1 Hz), 4.33 (1H, dd, J 11.9, 2.1 Hz), 3.76 (1H, &), 3.74 (3H,
s), 3.66 (3H, s), 3.46 (2H, s), 3.27 (1H, m), 2.81 (1H, m), and 2.10-1.61 (5H, m). m/z
(TS*) 394 (M+1).

35



EXAMPLE 140 :
(3S, 5R, 6S) - 3- (5- Cyano- 2- met hoxyphenyl ) - 6- phenyl -1 - oxa- 7- aza- spi ro[ 4. 5] decan

e Pot assi um carbonate (250ng)was added to a sol ution of

(3S, 5R, 63)- é no2- PCT/GBY7/01630

met hoxyphenyl) - é phenyl -1 -oxa-7-(trifluorngacetyl)aza-spiro[4.5] decane
(Description 72, 160 ng) in nmethanol (10 mM) and water (1 m) and the
m xt ure was heat ed under reflux for 2 h. The mixture was cool ed and
diluted with water. The m xture was extracted with ethyl acetate and
t he combined organic fractions were Mﬂwﬁﬁerr]) and the

sol vent was evaRYRHES M4 : SpRIOF.¢ @s purified by

AU ade b X . M.
flash colurmcromaorapy 1 S| , eluting wt Herr]C[err]/ MeCH
(97.5:2.5 10 Mmd&&&%&@o 92.5:7.5), to give the title compound. [err]H
NVR (250Mz, DIVBO dbrepdrkd frbfthe compound of Exézple 142 a(:c%!‘ﬂmﬁ’hthg mefhod of9 ( 3H,

0 222 Rt e P 0 g g I SR %9

(1H, J 8.7 HZ)(IIﬁBdIiHﬁ),_é(ﬁQlﬁfiﬁJﬂHz)m24(ﬁﬁﬁs}ﬁﬂ%(lﬁ’ré)ﬂ 10 (13D m),
EXAMPLE 141

(42 Mot hoxy- 3- [ B8 HEh- L 9. Y00 (AL 01, DB (L iR P . 554318 CH. m

spi r o[ 4. 5] dec- gnd2121B31.80 [gH) af)yhlzdES) 396G (M+1). Prepared fromthe
compound of Description 74 and (5R, 6S)-3-tributyl stannyl -

6- phenyl - 1- oxa- 7- (tert - but oxycar bonyl ) aza- spi ro[ 4. 5] dec- 3-ene according to
the 20  1@et hod of Exarrple 1. [err] , CDd[err]) 8747(2H
d, J 7.3 He), b hdnyh).6

(1H dd, J 8.4 .
Hz), 6.61 (1H,1 (1H, dd, J 12.0, 2.1 Hz),

4.63 (1H, dd, J 12. 'ﬁo Qooﬂedlrb)c)sﬂiuﬂaénéfl(klssma& 8 (Biydedly5-5), 3.68 (3H, S)d
? gé ESE S) ggf]iljioromethoxy)phenyl)-@p’henyl]1 oxg Wiert@umwcargonyl)Zé- (Ef)(EI\/PE)E’ 12‘2

s)
(5R, 6S) - Mab hy I s;{:fb{d\di}ii&uaﬁy (Ecafiple 880 880mg, 0.6% snniolcin aydgine (f M) Sybadddt en- 3-

| ) phenyl ] et ha mpl e 141
Sctording o t RERRSherspelghonic antyBABFLT 1y 471 i"%%w&mg%&%@ B et )
[err] 7.37 2H skirréd & a@nkiitnt texﬁpe}_‘@u(-qgiqr 2k The7regc;hon was dxlu(e mithggturated 4 2.

Hz), 6.76 (1H, n ac combined1
Hzg, 4 86 ElH aet](jﬁiélptEtL?OGmﬁQ 6%3%(1(11%% tat@(-’:ﬁt@Oﬁi—)l'*I'hé min%d

(1H, s), 3.74 ergppic fractions' were washg ’wcbgﬁlatgr)(SO 1311)4 ’t"a‘ﬁp mg)) dné Wﬂ?&nﬁn}? ?
2.81 (1H, 200, a&Porateddinbabib. PRditicatibn oldilica, eluting with 35%3biy] ddtsity in Bdxane
: \F/)\lC)T/Q &33732630ga\re the title compound as a yellow oil (160mg). 'H NMR (260MHz, CDCls) i}l.QG
(9H, s), 1.75 (3H, m), 2.11 (2H, m), 2.563 (1H, m), 2.95 (1H, m), 3.66 (1H, q, J 7.9 Hz),
3.72 (1H, m), 4.0 (1H, m), 4.238 (1H, t, J 6.5 Hz), 5.18 (1H, s), 7.16 (2H, m), 7.30 (4H,
m), and 7.53 (2H, d, J 7.1 Hz).
25
EXAM 4
3S.5R.65)-3-(5-(Tri ethoxy)-2-(trifluoromethylsulfonyloxy)phenyl)-6-phenvl-
1-0xa-7-aza-spiro[4.5]decane Hydrochloride
.- Prepared from the compound of Example 144 according to the method of
30 Example 2. '"H NMR (360MHz, Dz0) & 1.78-2.00 (3H, m), 2.07-2.36 (3H, m), 3.42-3.50
(2H, m), 3.77-3.89 (1H, m), 4.16-4.24 (1H, m), 4.44 1H,s), 6.09 (1H, s), 7.16-7.20 (1H,

m), 7.36 (1H, d, J 9.2 Hz), and 7.50-7.55 (6H, m).



EXAMPLE 143 (3S, 5R, 6S) - Met hyl
[ 4- Met hoxy- 3- ( 6- phenyl -1 - oxa- 7- aza- spi r o[ 4. 5] decan- 3-

vl ) phenyl ] et hanoat e Prepared fromthe conpound of Exanple 142
according to wo®7asnhbod of 5 Exanple 3. [err]H NVR ( 360 MeeT/cRbn616300)
[err] 7.52 (5H, m), 7.01 (1H, dd, J8.4, 2.%L4kz), 6.87 - (1H, d, J 8.4

Hz), 6.03 (1H, d, J 2.1 Hz), 4.74 (2H, br s), 4.39 (1H s), 4.10 (1H m,
3.87 (1H, m), 3.69 (3H, s), 3.68 (3H, s), 3.51 (1H, m), 3.42 (2H s),

3.34-3.18 (2H, m, and 2.21-1.8Q (6H m. mz (ES+) 396 (M+1). 10
EXAVPLE 144 Tt Pise
(3S. 5R. 6S) - 3- ( 5- 3§ - - - Ly

phenyl - 1- oxa- 7- ] . irol 4
To a cooled (0 [€H , hvlobenvll-6-ph a-'7-AZa-SDix
(trifluoromet hoxmmn_.ﬂmdﬁ phenyl 1- oxa- 7- (tert but oxycar bonyl )aza- 15

spi ro[ 4. 5] degane (Ex
added gt rifluor omﬁ anesgl ng%l?bgedgth lh?ﬂpﬂé%ﬁg@(’g@qad*y
the reacti on wasyn-l-yl)- 3-[2smmpm &(tnameﬁthyt)nhepﬁ -Giphenyllora-2-aka- The

cacti on e, O e hidnd B, %nﬁnmﬁfe(émfmmmmm) and

extracted into et

fractions were wasqwheamad thov»ﬁto&#m{ghbmrﬁ sealed fyhg cTheguixtire wagjeqoled neql/glsq err])
a tng |20 tev apor asoﬁ&nt Ha¥ &aporatddUtinidbs &ﬁide? BréBEhrS 'Tﬂeqﬁxtgﬁé Whi .n&z?ful With %ﬁféy
etnyl acetla i n_hexane e I ound. as el | ow Ol
(160mmg) . iﬁ? 1 H Rl M‘E“eéﬂgﬁ‘[eé#yﬁ ]’5‘*“{*& Jf sfihe combined (’%mcsfsa“‘&n%
(3H m, 11 ( 2¥WereMasheil with bilitre, dripd (MgSTh) a(nliHihe ﬁveanﬁﬁe‘(aWated under/. 9 Hz)

o730 <4H’ * Sl 185l ke it b Cheppob g bh il ol i

EXAMPLE 145 with CH2Clo/MeOH/NHa(Aq.) ( 98:2:0 increasing to 90:10:1). The residue was
(3S, 5R 6S) - 3- (5- &IJoiJe YRLATE a}egﬁx& Eiegésléﬁ{emﬁﬂ?ﬂ:gceﬂ J«LBHXL PRULADERY! ) - 6-
Iro ecane

phenyl - - 0Xa- /-aza-sp ori

droc
Prepared fr¥®nt h‘éa%vﬁp@ﬂamd upglerse %ﬂé@%&%%d?ﬁﬁ@‘%’&cmﬁﬂhﬁ@t% of 30
Exanpl e 2. [ err]iniBeth3Padvtite. ThE @5lid s chBéctell ahd dfiediraekoto, guﬁ)the auo7- 2. 36

3H, , 3.42-3.50 1 24
EL 44 ?H, s), 6.09% w&ysa%ﬁ%g“ﬁ%d ?&ﬁm 36blas, BW&@?%%?@# b/ @%Xz
Hz), and 7.50-7. b2 (18m))).68-1.92 (2H, m), 2.0 2OBHLHY, BB8 (6H, ¢), 3.07 (1H, m), 3.36

EXCX{VPGE?Q%%O (1H, m), 3.58-3.72 (1H, m), 3.74-3.96 (2H, m), 4.10-4.39 (4H, m), 4.66 (1H, o/ 78.0

20 Hz), 4.6 (1H, br s), 6.45 (1H, s), 7.09 (1H, d, J 8.6 Hz), 7.36-7.68 (5H, m), and 8.00-
- 8.10 (1H, m). m/z (ES*) m/z 558 (M+1).

26  triazolyl-3-methyl)-7-aza-spiro[4.5]decane
Prepared from the compound of Example 19 according to the method

of Example 5. "H NMR (360MHz, CDCls) 3 1.54 (1H, dt, </ 13, 4 Hz), 1.58-1.64 (1H,
m), 1.77 (1H, t, J 12 Hz), 1.94 (1H, dd, J 12, 12 Hz), 2.00-2.22 (2H, m), 2.37 (1H, m),
3.00-3.10 (1H, m), 3.13 (1H, t, J 8 Hz), 3.38-3.52 (2H, m), 3.74-3.92 (2H, m), 4.11 (1H,

30 t, J 8 Hz), 4.22 (2H, g, J 8 Hz), 5.95 (1H, dd, J 9, 3 Hz), 6.66 (1H, dd, J 9, 4.5 Hz),
6.76 (1H, dt, J 9, 3 Hz), 7.30-7.37 (3H, m), 7.66 (2H, br 5, ArH), and 7.92 (1H, s). m/z
(ES*) m/z 491 (M+1). Found: C, 60.76; H, 5.28; N, 11.15. CasH26F4N4Oz requires: C,
61.22; H, 5.34; N, 11.42%.



(3S,5R, 6S)-7-{[5- (D net hyl am nonmet hyl }-1H-[1.2.3]triazol -4-yl]nmethyl]-3-[2-
| sopropoxy-5-(trifluoronethyl)phenyl]-6-phenyl-I|-oxa-7-aza-spiro[4.5]decane
Di hydr ochl ori de 5 D net hyl am ne was bubbl ed t hrough a sol uti on of
(3S,5R, 69) - globut - 2-

yn-1-yl)-3- [ |sopropoxy S-(trifluoronethyl)phenyl)-6- phen;ylc-"IG-Bgz‘g“?o aza-
spi ro[ 4. 5] decane (Description 76,98 ng) in dioxane (3 nL) for 10 mn. The
m xture was heated at 80 [err]C overnight in a sealed tube. The

m xture was cool ed and the sol vent was evaporated under reduced
pressure. The mixture was dlluted wtwe_ (20 nl) and extracted
with ethyl acetgi I Eiv1.9RSa.7-(tert. VBT €
washed with bri was evapor at ed under
reduced pressurkutoxpos peR4-#ed by chromat ography on silica gel,

el uting with ﬁkﬁﬁ{e& hQn[tﬁéédn& mmagérﬁawh 76 aﬂsm‘z 65)i306ib a8y Ftdtthyl-O
90:10: 1). The reS|due Ssoégf: rt ig{] and treated with
excess et hePeal HWBWZWHW&E’W \?Bﬁ?“'% ec-3-epe accprding §p thea ynder
reduced pr ﬁssurllge%adofmnﬁﬂ OHNMR ¢360MERd, CDSRYS 1.4 (2H, d, J 7. 4Hzihl'ra!9$ g4t hyl
acetate. The solid was_collected an e t

conpound as a cHo )36 QB 1 .2‘1%1(‘) {%Ing Y%%%e‘%?] eHz[s'e"f'ffl]eﬁilj'S‘h (6H,
t, J 6.2 Hz), J128, 211.H®24(13|ﬂH @).3.14@& 1), 2257((BH], 5),9.05 QHOrh), 1.8BG3HM,3h), ),
2.68 (6H, s), 3. Olélslzi—li 59 (1H, m, 3.58-3.72 (1H, m,
3.74-3.96 (2H, 5. % 39 (4H m, 4.66 (1H, g, J 6.0 20 Hz), 4.6
(1H, br s)106. 45 (1H, s), 7.09 (1H, d, J 8.6 Hz), 7.36-7.68 (5H, m): and

8. 00- 8.10 (1H, m. mz (ES+) rﬂ}él\ifﬁ ).

EXAMPLE 147 . EQkY

(3S, 5R, 69) - 3- [ @b Digothylami LR XD R RHERCTE oxa-7-(1
.2.4- 25 tri ,ygagf EhyI) 7 aza Spl ro[4 5] decane

Prepar ed from the conpoun Beco t 0,.t of
Exanpl e 5. [err]H NMEepas ﬁ%‘ ’\}]’f) F‘ﬂd"l4rilg§°4’r‘t"iq-f’e°th me °i§f 4 H),
1.58-1.64 48H, Example2m, 1.77 (1H, t, 12 Hz), 1.94 (1H, dd, J 12, 12
Hz), 2.00-2.22 (2H, m, 2.37 (1H m, 3.00-3.10 (1H, rr), 3.13(1H,

t, J8 Hz), 3.38-3.52'(2H m, 374392§2H| m, 4.11 (1H 30 t, J 8
Hz), 4.22 ( 2H, q, J Hz) 5.95 (1H, 168 1), 6.66 (1H, dd, J 9,
4.5 Hz), 7 i (o L : ) ,

s, ArH), and 7.92 Found: C
60.76; H, 5. 28; enirol48]dec: .°C[err]H[err]F[err]N[err]qerr] requires: C,

61.22; H, 2034, N 1Bref#4d from the compouioBxadidlel 149 according to the method of
EXC-,IA-\{\/PCJEE7{I_91%630 Example 3. m/z (ES*) m/z 421 (M+1). 144

(5R, 6S)-3-[2-Di nmet hyl am no-5-(trifl uoromet hoxy) phenyl ]-6-phenyl - 1-oxa-7-(te
rt-

Mz 491 (MF1).

EXAMPLE 151
25 (+)-(3R*.6R* 65*)-3-(2-Methoxyphenyl)-6-phenyl-1-oxa-7-
en bo za-spiro[4.5]decan

Formic acid (35 mL, 0.95 mmol) was added to a stirred degassed solution of
#)-(5R*,6S5*)-6-phenyl-1-oxa-7-(phenylmethoxycarbonyl)aza-spiro[4.5}dec-3-ene
(Description 84, 125 mg, 0.36 mmol), palladium (II) acetate (8.3 mg, 0.036 mmol), tri-

30 o-tolylphosphine (21 mg, 0.071 mmol), tributylamine (282 mL, 1.23 mmol) and 2-
iodoanisole (112 mL, 0.87 mmol) in N,N-dimethylformamide (2 mL) at room
temperature and the resulting mixture was heated at 100 °C for 2 h. A second
equivalent of palladium (II) acetate, tri-o-tolylphosphine, tributylamine and 2-
iodoanisole were added and the mixture stirred at 90 °C for 18 h. The mixture was

35 cooled, filtered, diluted with diethyl ether (15 mL), washed with water (5 mL),



but oxycar bonyl ) aza-spiro[ 4. 5] dec- 3- ene Prepared fromthe
conpound of Description 78 and (5R, 6S)-3-tributylstannyl. 5

6- phenyl - | - oxa- 7- (t ert --but oxycar bonyl ) aza- spi ro[ 4. 5] dec- 3-ene according to
t he mewwsaeio Exanpl e 1. [err]H NVR (360MHz, CDQ [ er rord®hpiesd - 47
(2H, d, J 7.4 Hz), 7.29-6.94 (6H, mMyys6.36 (1H, t, -J2.1 Hz), 5.12
(1H, s), 4.92 (1H, dd, J 12.6, 2.1 Hz), 4.61 (1H, dd, J 12.6, 2.1
Hz), 4.13 (1H, m, 3 14 (1H, m, 2.57 (6H, s), 2.05 (1H, m, 1.85 (3H, m,
and 1.35 (9H, s). EXAVPLE 149

(5R 6S) - 3-[ 2- Di nbwwhmcmdéﬂ(& 19 mL) adsatirated puyseuas sefjuns chiprida (10 miy,dyied- 57

spirof 4(1\5&@!3)3&&' t!h@ Solvent was evaporated dRdePRkiGEbd piréaBure/ TPheR R WMEs Of

EXXZ%:_E %gg acc Or Qgtograp ed on si r;og(ejzl glfutl]xig thhl?éxarg) }eghy% acetate(80:20) to give the

(3S. 5R: 6S) - 3- [ 2- Gilewinipphadrasoydlowtoili(28 mey 306 HONMR(860MEZ, CHC i 6 My6D-(ZH,ala- 7-

Bxampl o 149 oot 4ARE» LabTnis (bmee gt B, o ST B0 G GlGT T RREHRE o7 )

(Mr1) . | 519(H,4d,J 12 4Hz), 5.16 (1H, d, J 12.6Hz), 4.31 (1HEXA6EGHZ), UR-L1 (1H, m),
([err])- (3R, 5R* 0

(phenyl net hoxycar (gr%))‘/) % )'V§11§1 4&5?§¥@H ﬁt W‘P%ﬁ)’é&z% dr%%'?gm d (35
m., 0.95 mmol) wi&7Baldb2B (tlH, dt dt5t5r; E20HZec 908 dd of 104, 3216H¢), and 1.64-1.84 (3H,
([err])-(5R*, 6S* qu)i 7- (phenyl nmet hoxycar bonyl ) aza- spi ro[ 4. 5] dec.
- 3-ene l)ﬂ%((gnr’|pt|§2“$i?oirl 4 ?25 ng, 0.36 nmmol ), palladium(ll) acetate
(8.3 ny, 0.6 mvl), tri- 30 o-tol yl phosphine (21 ng, 0.071 mmol),
tributylamne (282 nL, 1.23 mmol) and EQ_MPLEHQOdoam sole (112 n, 0.87
mol ) in NN-dine | £ ot mami.de, ( ] terrpert and t he
resul ting m xtur&-ds fHedte ”"’ PR

equi val ent of pall aleunadiuhr)omehoat(m% tmlmg}whmhqdeplmsptﬂnremsolﬁttmbm:ayl am ne

d 2- fdded a d at 901C f 18
B he mixture val 9B s GaR i Rle i srap et iRty Bagupie 1
- L), washedldit mmf-idﬂde(csnenﬂEyzample 151, 17 mg, 087 @mrol)9nd Qyclohexene (2 mL) in : :

PCT/ G897/ 01630

: bzz 10 d th 1ti heated at refl
hydr ochl ori c acuf rﬁoM ﬂ)mrﬁ_ eﬁs‘éamﬁ?‘gg’e?fmé‘qmaesoﬁg sod feu#]xc Iorl‘l‘ge (10
m.),. dried mixture was cooled, filtered and the solvent was evaporated under reduced pressure. -

The residue was purified by preparative layer chromatography on silica gel, eluting
with dichloromethane/methanol/ammonia (95:5:1) to give the title compound as an

20 orange oil (4 mg, 33%). '"H NMR (360MHz, CDCls) 5 7.47 (2H, dd, J 1.9, 7.9Hz), 7.27-
7.35 (3H, m), 7.10 (1H, dt, J 1.7, 7.8Hz), 6.97 (1H, d, J 7.6Hz), 6.81 (1H, t, J 7.5Hz),
6.72 (1H, 4, J 8.2H?2), 3.94 (1H, t, J 7.6Hz), 3.68 (1H, dd, J 7.9, 10.6Hz), 3.63 (3H, s),
3.53 (3R, s), 3.16-3.26 (1H, m), 2.78 (1H, dt, J 2.7, 12.3Hz), 2.28-2.38 (1H, m), 2.15
(1H, dd, J 8.0, 12.4Hz), 1.92-2.10 (2H, m), and 1.56-1.70 (4H, m). m/z (ES*) 324

25 (M+1),

spiro[4.5]decane
30 Triethylsilane (0.1 mL, 0.6 mmol) was added to a sclution of (5R,6S)-3-(2-
methoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-0xa-7-aza-spiro[4.5)dec-2-ene

(Description 92, 14 mg, 0.03 mmol) in trifluoroacetic acid (1 mL) and the mixture was
stirred at room temperature for 2 h, Additional triethylsilane (0.1 mL, 0.6 mmol) was
added and the mixture was stirred at room temperature for 15 h. The solvent was

35 evaporated under reduced pressure and the residue was azeotroped with toluene (2 x



(MgSO err]) and the solvent was evaporated under reduced pressure. The

resi due was chromat ographed on silica gel, eluting wth hexane/ et hyl
acet ate(80:20) to give the title conpound as a yellow oil (28 ny,
179% . [err] 60MHz, CDCl[err]) [err] 7.60 (2H, d, ),
7.18-7.32 (?Mﬁﬂ? 6.92 (1H, t, J7.5Hz), 85 (1H, d, 385’7C|3|é , /gﬁ%% (1H,
s), 5.19 (1H, d, J 12.4Hz), 5.16 (f, d, J 12.6Hz), 4.31 (1H t, J
6.6Hz), 4.02-4.10 (1H, m, 3.80-3.90 (2H, m, 3.79 (3H, s), 2.87
(1H, dt, J 4.4, 12.7Hz), 2.54 (1H, dd, J 7.2, 12. 7Hz), 2.23 (1H, dt,

J 5.5, 12.5Hz),10mBBS4thrhted aquedus fbditim dsbeitsire wascutiled axi¥ithe mextuedihs

m. mz (ES+) 45 1 . ¢ fractio
EXAMPLE 152 exg-a gr}t}m] 1c! wethane (3 x 10 mL). The combined organic fractions were

. BR*. 6S*) - 3- ( 2-wishedwith being (30 r8L), fried, (MgSQs)andthe solvent was eypnosiedamder:

Pal | UM on iia palie b RS SaAHEELY pepiblit a3l 1 00 O

(3R*, 5R*, 6P ) - Fhromatpgraplyrensiligagsl, shnting with dichloromethansimpthanqlgmmonia oy | ) aza
" )15_ spi ro[4.(’t§%(ﬁ9&)ladaiiv65>@m) (6%&)5HPL¢Znﬂ§?i§ﬂ'-t93Eummm_ Hmﬁy@lswitaexente (2.
In et hano e | uspen n S ateg a
reflux for 5 h.46mm@;40 weéﬁf&?ﬁ?ﬁtﬁﬁg%@%b‘etﬂﬂ&?%‘%gﬁ @nﬁﬂgﬂ 8Veent was
evapor at ed undethat it deritedfadsititude of (5R,6S)-3-Thmethegt fivdflvmengbiosy jphed)os

preparative |ayer omat ogr aph Sj i locy. £} 1 £ W t h
di chl or omet hane’fW%’?f& f‘é’%ﬁaﬁ’f’é‘-ﬂ?‘g‘ﬁ?ﬁ"&?@’gﬁ'g%gﬁée‘ﬂ%?ﬁ e compound as an
20 or ant@ oi griflubroreth33dhenyL6-phdry NkBa- BaBNHIrol 4ADEichreranfl (SRR SR, 63)73-(2 H,
dd, J 1.9, 7.9 2 ] - 1-Bra R el irofi stdedare (etio? - 8HZ) |
6.97 (1H d, J%;‘gﬂ’éf&%(hé°f°'(‘i‘ﬁ?’g?’§éﬁ’(lg?‘§@fIzml !é."? R R TR
3.94 (1H, t, J ¥6:8#A). 3.68 (1H, dd, J 7.9, 10.6Hz), 3.63 (3H, s),
3.53 (3H, s), 3.16-3.26 (1H, n), 2.78 (1H, dt, J2.7, 12.3Hz), 2.28-2.38
(1H, m, 2.15 (1H, dd, J 8.0, )i 15,92-2-10 (2H m, and
1.56-1.70 (4H, nm). mz (ES+) 324 25 ﬁ%ﬁ?;}; |
-(2-M ifl hen 1-1-0xa-7-az :
(3R 5R 6S)-3-(2-Me &‘é{:'agé(t rifl uoromethoxy)phenvl)-6-phenyl -|-oxa-7-aza-
spiro[ 4. 5] deca 1 Triethylsilane (0.1 nmiL, 0.6 nmol) was added
to a solution of (5 rEhylsilsne(0.25 mL, 1.6 mmol) was added to a solution of (6R,6:S)-3-(2-
met hoxy-5- (trif ArTAveS ﬁmé%?}:h@a tveﬁmeh-ltr.aaar.&- Ro[dBjde@b4nd] dec-2-en
. e . (Deschny?‘F)%ﬂ?gz, )1%09%& .03y|_ri1)’rm_ ?n trifl ;}(E)!;r6 a[gea!t Lc ?gi_d‘él m)
and the mi xt uredl)%&@“l’mn 92, 323mg, Q8 mmepl) upRopcstic atid, 7em£b’r“ Fhe, solubiom 9455
triethyl si bgne &fired 4¥l50 °0 £6 16H The ¥6lGent was evapardtidchndariretlived preséute andein:
stirred at roomtenperature faor .15 h. The I t S5 orated .
under reduced p?eégggr’ésﬁ?fﬂgf’ﬁ‘@"?" fo ger\ﬂé’éfd;?g‘g ?%l\é\a’ggd%\{eﬁus[sgffﬁ%ne (2 x
- WO 97/ 49710 carbonate was added and the mixture was extracted with dichloromethane (4 x 20
PCT/ GB97/ 01630 mL). The combined organic fractions were washed with brine (20 mL), dridQMeSO04)

and the solvent was evaporated under reduced pressure. The residue was purified by

25 preparative thin layer chromatography on silica gel, eluting with
dichloromethane/methanol/ammonia (120:8:1) to give a gum (6 mg). HPL.C analysis
of the gum [HIPRB column (250 x 4.6mm); 40% MeCN in 256mM KH:zP04,0.2%
triethylamine, pH 3.1, 210 nm] showed that it consisted of a mixture of (3S,5R, 6S)-3-
(2-methoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa- 7-aza-spiro[4.5]decane and

30 (3R,5R,6S)-3-(2-methoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-
spiro[d.5]decane (ratio; 2:1).

EXAMPLE 165

3R.bR.65)-3.6-Bis(phenyl)- 1-oxa-7-(tert-butoxycarbonyllaza-spiro[4.51decane



10 nmL). Saturated aqueous sodi um carbonate was added and the m xture was
extracted with dichloronethane (3 x 10 nL). The conbi ned organic fractions

wer e washed with brine (20 nlL), dried (MgSO err]) and the sol vent
was evapor at eGye vHdrio reduced pressure. The residue wagcHgBdrionds by
preparative thin layer 5 chromatography %ﬁ silica gel, eluting with

di chl or onet hane/ met hanol / anmoni a (120:8:1) to give a gum (6 ng).
HPLC anal ysis of the gum [H PRB col um (250 x 4.6m); 40% MeCN in
25mM KH err] P err], 0. 2% triethyl am ne. pH 3.1,210 nnj showed t hat

it consisted of a n xf2HHE.GHR)-3-(1-tert-Butoxycarbonyl-3- hydroxy 2-phenylpiperidin-3-yl})-2-
(5R, 69) - 3- (2- met hagyipropdr-1-bl (B@éc@iﬁ'ﬁ&h%()m Bﬂe@ﬂ mnidl) was dissolved in

phenyl -1 - oxo-7-a iro[4.5]d ) 0
(trifluoronet hoxé}"‘f}ﬁ’gﬂw ;““B’ (h Wgﬁﬁyﬂ% i’% g‘g 'F’BFIS.WST 6‘&@&%’1‘5‘{?&3{’

(3R 5R, 69)-3-(2- methanesulfonyl chloride (3.2 mL, 0 039 mmol) and the mixture was stirred at

et hoxy-5- (1 11 yot et RVlDr Sililibbendadifiad> 3525200 04 dihiEsane
EXAVPLE 154 15 was washed with water (10 mL), dried (Na2S0O4) and the solvent was evaporated

(3R 5R 6S) - 3- ( 2- \Rhh9x¥asa &kHJ#%EWﬁ%% H?J&‘tlzy)f)px?& thin]ﬁ %ﬁa' /-aza-

spiro[ 4. 5] decane was added
to a sol ution of ckmmatgyaphy on silica, elutmg with ethyl acetate/hexane (25: 75) to give the title

th -5-(trifl 3-
e | ki st e oo e st o i 5

and the sol d0i on7RA$4Em), 7. ZZ‘FEEK@ my); 5.86(LHe p)y 4.81 (15, t. Y4B HH2);rh@0-3.86 Ahmnas

evapor at ed under 3ig9¢isg, Ebﬁ‘%}swsﬂa%lafémhﬁ) 280272(1mﬁ$d>ph1ﬁ>.m(mzagtmped
with toluene (2 x 1 rbonat e was

d
Lt ghuene (2 % ol a1 B M o BE AT 03P ol o, 5 47 oS
m.). The conbi nedvo@gaysoa ¢raxti ons were washed with brine (20 nL), dried

(MgSg err]) and the sol vent was evaporated under reduced pressure.
The residue was purified by 25 preparative thin |l ayer chromatography on

silica gel, 18l uting with di chl orEXAMBEEASGet hanol / amoni a (120: 8: 1)
to give a gum (6 . cg,H;m[HIPRB col um (250 x
4. 6nm); 40% Me riethylamne. pH 3.1,
210 nni showed that 155 acporging tg) the method o

(2- m;t ggxy 5- (trmﬁﬂeqwnnmmmz)eﬁenmﬂaiﬂsmd BIRT.I3P(BHO I, R 1decan
e an

(3R, 5R, 6S) - 3- ( 2- a8 EFys6-21-8:88 (XFh mYnt 045829 (Hhh b\ 1-9H2. 38601 ©013.68:369 (1L,
E?(IA R/gl[_é %gmanemo,rme 8122 QH] ), 2.85-2.79 (1H, m), 2.76 (1H, br s), 2.24-2.11 (2H, m), 2.03-1.94

(3R 5R. 6S) - 3. 6- szﬁ SHE?W]IV%LI Sigﬂlmet%@somg“xmca)r bonyl ) aza-spiro[ 4. 5] decan

WD 97/ 49710
3R.5R.65)-3-(2-Metho: -6-phenyl-1-0xa-7- -butoxycarbonyl)aza-

25  spiro[4.5]decane
Methanesulfonyl chloride (10 mL, 0.14 mmol) was added to a stirred solution
of triethylamine (42 mL, 0.3 mmol) and the product of Description 39 (19 mg, 0.043
. mmol) in dichloromethane (2 mL) at 0 °C. The mixture was allowed to warm to room
temperature, stirred for 18 k., diluted with dichloromethane (20 mL), washed with
30 hydrochloric acid (2M, 10 mL) and saturated aqueous sodium carbonate (10 mL),
dried (MgSO4) and the solvent was evaporated under reduced pressure. The residue
was taken up in tetrahydrofuran (3 mL) and heated with sodium hydride (60%
dispersion in oil, 100 mg) at reflux for 18 h., cooled, poured into hydrochloric acid
solution (2M, 20 mL) and extracted with ethyl acetate (2 x 20 mL). The combined
35 organic fractions were washed with saturated aqueous sodium chloride (10 mL),



(2S,3R 2' R -3- (| -tert-Butoxycarbonyl - 3- hydr oxy- 2- phenyl pi peri di n-3-yl) - 2-

phenyl propan- 1-ol (Description 95, 13 ng, 0.03 nmol) was dissolved in

di chl oromet hane (1 m.). Pyridine (0.038 nL, 0.045 mml) was added, followed
rrg%p@,n ulfonyl chloride (3.2 nm, 0.039 mmol) a &Z% &Shure was

Stl rred at anbi ent tenperature for f&hh Di chl or onet m.) was

added and the m xture was washed w water (10 nm), dr| ed

(Na[err]SOerr]) and the sol vent was evapor at ed under reduced

pressure. The residue was purified by preparative thin |ayer
chr onmat ogr aphy deied §Mg$Qg and thetsolventiwastevasiomated wrder sadutddreasure; The Sidue o0 gi ve

the titl ; ive

CD% : 'er r f) lort feﬁmw@ d 3R siticd géxﬁemku@) th i&iﬁ&éﬂhﬁl\ﬁetﬁ%@@%wfv

(4H, n), 5.34 ( 345R50F)-3z(2-slft(hemheftﬂ) weEMMi (st ‘H“%“{'&?‘Fy)ﬁj 3. 89
(215,9 t, J8. 9Hz)s§ Mnﬁm SRFS)-2(5RetRoxfphety)6-pRnyl-Zokd) 7-4eRS ( 1H TT) . -

( 3H, ., arft 1.2¥pxyeyrpongsa “"P'"’ v )
fo Zibbbanh G enpe 1P ting . oo pi b
EXAI\/PL Ed1f56 t(?]soMHii mmsmam <Bus(mg§wis)§l% managgfsmi , a8 koﬁkﬂec ane
repare rom e&%&u ?% % 4khe e 5 lH
Exanpl e 181. Mﬁg%'f e i %(
(7.1a5- t7 3§ (735 sn;R 183mgﬁ) 5125(1H 5, 3slaoaaer:r3urg1m tammﬁaaaso@.@n 4? élzlﬂ(t,(m 3n;99
>.85-2 79 (1HHZ’>n§H 3 &'(*? ,'5%'% &Pé“ 344 ﬁis ﬁfs)’ @2(5'%0"3911“@2‘“) 241
(E )Z(EI\/PE)E 1;17111 1.(38; 4l 38 1sof@t), 3.64-3. sm{,(nggn)mggsmpm) 285 (1H, dt, J 5.9 and
(3R 5R 69) - 3- (212|\}é-lzh38150 er), Z ?]t J49 12.7Hz, 3Rlsomer)t2 .59 {11-1 dd, J 7.3 and

-1-oxa- /- (ter oxycar bonyl ) aza-
25 spi ro[ 4. 5q2evéltzaaléxsomer). il wmew%‘?rlr H.d4d 9%k 0. 14

mol ) was addeciztéiizasﬂsbﬁéﬁfiz@iﬁﬁ(lﬁnm, 3R and 3s3fsoﬂ;éﬂsﬁt1mkﬁ{ndae.1 MZ m, 0.3
mol ) and the product of Descri

1
di chl or onet hand ¥z} isgpen), {%%?f't%?‘rﬂﬁér? éggwm) il“l"é%d‘ ?‘g%rh to room
tenperat urks Stdndricgd (OH s, 38 idomer)tin/z(ESY 424 ¢M»13li chl or omet hane (20 ni), -
washed with 30 hydrochloric acid (2M 10 nL) and saturated aqueous
sodi um carbonate (10 ni), dried (MgSJ err]) and the sol vent was
evapor at ed under reduced pressure Th was taken up in

t et rahydr of ur angp 3rHs).338\ e h hé 1h J428 AYsH- AR T4 S8 ne
di spersion in ol oured into

hydr ochl ori ¢ acid 1’1"*l'°~1'rr‘!aJ & WP%‘FF"PQW 52'@6%)(2 é'ﬁé' @SP?‘F'Q' Gsphepylehiongr fry |
acetate (2( 2szais)nm 1 Biebdidand ¢35, 5106S)-3-(@ nikthvisphlekiyd) -] pwz-ww hed with
I?’aCEI';J Egtg(;? Oigggosgao 4. clielilzrrzrr]zecg-]olng El{qumgound m(glxample 157 accordmg to /elxl::%Zho% ZPé

Example 181. 'H NMR (360MHz, CDCls) 3 7.51-7.59 (2H, m, 3R and 3S isomers),

7.32.7.45 (8H, m, 3R and 3S isomers), 7.05-7.13 (1H, m, 3R and 3S isomers), 6.97

(1H, d, J 7.6Hz, 3R isomer), 6.81 (1H, t, J 7.5Hz, 3R isomer), 6.71-6.82 (1H, m, 3R

25 and 3S isomers), 6.69 (1H, t, J 7.5Hz, 3S isomer), 6.43 (1H, d, J 7.6Hz, 3S isomer),

4.09 (1H, t, J 7.8Hz, 38 isomer), 3.94 (1H, t, J 7.6Hz, 3R isomer), 3.67-3.87 (1H, m,

3R and 3S isomers), 3.68 (4H, s, 3S isomer), 3.63 (3H, s, 3R isomer), 3.53 (1H, s, 3R

isomer), 3.17-3.25 (1H, m, 3R and 3S isomers), 2.75-2.84 (1H, m, 3R and 3S isomer),

and 1.55-2.37 (8H, m, 3R and 3S isomers). m/z (ES*) 324 (M+1).

30

spiro{4.5]decane
To a solution of (2S,3R.2'R)-3-(1-tert-butoxycarbonyl-3-hydroxy-2-
35 phenylpiperidin-3-yl)-2-(2-methoxyphenyl)propan-1-ol (Description 101, 0.073 g,



dried (MgSg err]) and the sol vent was evaporated under reduced pressure.
The residue was chromat ographed on silica gel eluting with
hexane/ et hyl acetate(80:20) to gl ve

(3R SR 69) - 3- (WoRinpxypPhenyl ) - 6- phenyl - I - oxa- 7- (tert but oxy;? g,?za-
spiro[ 4. 5] decane and (3S, 5R, 6S) - 3- ( 2- net hoxygghenyl ) - 6- phenyl oxa- % tert-
5 but oxycar bonyl ) aza-spiro[ 4. 5] decane as a 1.3 mxture (8 ng, 44%.
[err]H NMR (360MHz, CDCl[err]) [err] 7.61 (2H d, J 7.6Hz, 3R
isomer), 7.57 (2H, d, J _7.5Hz, 3S |sorrer) 7.05-7.34 (5H, 3Rand
3S isoners), 6. 86166 98‘0()2!‘1‘1‘*10’03?9% (3 L) apd aphyyirous pyridipe (G.067 L) w wass 3R

i soner), 5.25 (1hadeame%§ﬂesamaw)cmo4malooﬂdmtozﬁmzl)%soﬁaohmmddc 21

582 (3H s, 3R FeBERperameneTh K. ehepreudield it pe paed g i 3#03%‘3“53 3R

and 3S i soners), héatébin(ahHdil bath at’BOSC $oravfdrther 2 h. Thé Rolitdiit was Svapsmmr ynde?. 6 7

SR §somer), 3 a7 A ppppbuy AT fegs e skl athel i o uippate 5™

9.1, 12. 6mut1®$ndm pgetatp. Tie-opgad@: ghase wag wRediwith 98taragdeaturgted . 93
(1 H dd, J 10. 4, ggﬁ#andgﬁe balOdHE "vaas eaafﬁfhtel'} vhidef éﬁhcempre%&l% eSS
| sorrers) 1. 47 9 I soner S, | soner n z

(ES+) 424 (M+1). resnlue was purified by c)hromatography on silica gel elutmg thh he:@xpméc 158
(3R 5R 63) - 3- ( 2- Matshwmammuémwmam 551mgy<qi Y CIEﬂCl@]SjﬁS@(QH dJ

Prepared as m xt ur e of 3R 5R 4 >2/gp enyI I-P enyl -1-oxa- 7-

(3S, 5[R46§i d3 (2- (et h@wsmgmlédaﬁ QMMhHltaﬂaHZ),gm-s .79 (3H, m), 8.75 (3H, ), 2t6g |
spi ro[ 4. ecane 0 a in e. et ho

of Exanpl @Eg@' 2 ek Aok S AL T enep Py T 3, Pile sl sy 55 (o0,
m 3R and 3S i sonk5H? and 65.7Hz), 1.85 AR, dd 432 4Hkland10.8R)Ar63 (B, breaahdJ 12.8Hz), -
7.05-7.13 (1H, 3§ is 6. 9/ mas H d, J 7.6Hz, 3R

i somer), 6.81 (%sggeﬁ%n?%né)gg@?o%#mg)_f?gu "(1H, m 3R 25 and
3S isoners) 166.69 (1H, t, J 7.5Hz, 3S isoner), 6.43 (1H, d, J 7.6Hz, 3S

i somer), 4.09 (1H, t, J 7.8Hz, %ﬁﬁ@?’%(”‘ t, J 7.6Hz, 3R
i somer), 3.67-3. 87 1H m . l|somars) 3468 (4H, s, 3S

i sonmer), 3.63 ( P (e D AOXY] - RReny - \coXa Jraza - JeeM8r), 3.17-3.25
(1H m 3R and 3@@@@, 2 75-2. 84 (1H, rn 3R and 3S isoner), and
]IéXiﬁPE E3ZI7. 55(98H m, SR ﬂ‘e ngo anounn;li of xamp e 1 g%.och;ng to tﬁe method of

(3R 5R. 69) - 20( 2- Riptolypde §§81 enpy248-253 [h &5 WMR (360MHE; CP©OD) 317728 cm). BSAY3H.- aza-
spi ro[ 4. 5] decane

(25,3R 2'R)- 3- (1 Jrlﬁ-‘b'ﬂttd&?/&‘é‘?)b%ﬁ@ﬁ?@.ﬁ:#%?@?}y@éq (@H, m), 427 (1H, 5), 4.02 (1H, t J

- phenyl pi peri di n-864) 3.720H dddt106¥zand 8\3Hr) 86 63H, Is), 8140 (e deeddpd)i 218 (1H]

1 0.073 g, / ]
008 g leao Prosd UG 84549 B¥ m), 2.07 1H, m), and 1.96-1.83 (3H, m). 140

25 EXAMPLE 161

buto honyl)aza 4.5)dec:
A mixture of (5R,6S5)-3-(2-methoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-
oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-en-2-one (Example 52, 100 mg, 0.19
30 mmol) and palladium acetate (10 mg) in N, N-dimethylformamide (1 mL) was
degassed with nitrogen for 30 min. Potassium formate (42 mg, 0.50 mmol) was added

and the mixture was heated at 80 °C for 16 h. The mixture was poured into water (10
mL) and extracted with ethyl acetate (2 x 10 mL). The combined organic fractions
were dried (NazS04) and the solvent was evaporated under reduced pressure. The

35 residue was purified by chromatography on silica gel to give the title comj)ound asa



0.166 mml ) in dichloronethane (1 nL) and anhydrous pyridine (0.067 nL) was
added net hanesul fonyl chloride (0.015 nL, 0.2 nmmol). The sol ution was
stirred at roomtenperature for 16 h., then pyridine (1 nL) was
added and t i on was heated in an oil bath at for a
further 2 h%ﬁs{ l"}éél vent was evapor at ed ugg(? 5 reduce prggz@{f]r'g and
the residue was dissolved in dilute aqueous copper sul phate sol ution
and ethyl acetate. The organic phase was washed with water and saturated
brine, dried (MySO err]) and the sol vent was evaporated under reduced
pressure. The colorlesssolfu‘emlmg.wsmjmlmmmwytaphy ldmigture ofa gel ,

| uti ith h 0.55
Ty Lor ] H WOSRRETHShE (98 6.6 ig S phh niFe i b I RGIEIG" 20
(2H, t J 7.2Hz)liguid wbanmtq_arargmmga 6@ eplyran, elyting ith 6%pthanolhexane 6. 79
(1H d J 7. 8Hz)conu5m%9g d.iddm«m)m gﬂve?ézz GﬁJ#S)-P-(S’lmZWQ (m Auctometh 1?)&3@ -6 D-60

3.75 (3H, : g 12. OHz 53}{
12. 6Hz and J"'é %Wfﬁ ”WWJ ony “Pi'z | "Be%IHBM @5Q¥H(‘1H dd J
12. 4Hz and 10. @mh)smq(sa{znbmamﬁcﬂ.abaﬁ iz 14 (1H, dd, J 25696896 HAH/7.02H, N,

d 1.40 (9H, 24
B ANPLE 1530 Un, 4o 2o 10 .85 (11, &'3.06 1), 5.35 (1H, s), 4.00-4.05 (1H, m), 3.85 (3H, o),

(3R 5R 69) - 3- ( Z-7LHOx YN D.OR HZ), 2670 EEm(EH; i), 2:88-26031H; B)Y) 2122 (YH, JHe ¢ ase
Hydr ochl ori de

according to t H&F&Hdd 261f’972§£1’eg‘ 'rl‘:‘fe? r}{ﬁ% gﬁ%ggnﬁgg%g%{zﬂ%@ '|5[eerlr5]9H NVR
E(3 3?&2 |\/;—|Z, 603[5 eE Kirifiprdnethoy)phéngl){620henyl)1-0xa- ﬁ&r(—?ﬂbxymrbonyl)az@-qpﬂ[w{c&ﬁ t J
7.64), 3.77 (1?‘” M& (E@"%%éﬁgﬂéé?)sowwégﬂ(%h@ Hﬂ7 3%3110"‘? %ﬁ“@?é’t&d d),

3.18 (1H, J 2.9, 884 Hz), 6.90.(BH & JZ191(B4)| 6.89 (1H2d,078.97 Hy), &p1 (13 bir 9), £62-1. 83

(3H, m.
(3R 5R. 6S) - : (é“lvé%% oY 392 f‘l’&%?%ﬁ%)fﬁs‘“}ﬂ i W‘kﬁ%@ x4 (tert-
but oxycar bonv| 1894, ¥A81H) 42.23-2562 (241, m)oh80-1.87 (3H, m) andl36A9HaS)t ure of '
(5R, 6S) - 3-fg2- met hoxy-5-(trifl uoronet hoxy) phenyl) - 6-phenyl -1 -

© oxa-7-(tert-butoxycarbonyl)aza-spiro| ec- 3-en-2-one (Exanple 52, 100
ng, 0.19 30 nol ) and paIIadlumaC e ) in
N, N' - di net hyl f ¢3RBR6S gglahari)-6/ N-dxachgem- f or 30 min.

. 2L g Di=~b ROXEVIO (¥ DYl 1
Pot assi um forrratgoégéﬁ @;;.0- 5Q . & s added and the m xture was
heat ed at 80 Xt poured into water (10 m.)
- and extracted wth ®@réppredfoem ﬂtm@ﬂowdeﬂ@)ipleTﬁbamgrteﬂ!mqhmQf
~fractions g9 Exawﬁieemdrﬁdzu%ebrhﬁm(ahamﬁaq)mdacslm%tuw s£'9agor at ed’

- under reduced pressure. resi due was purified c ronatqgraphy on
04

silica gel to §lEdrehd. qor"tﬁ?e(zgowbdtﬁ?c? R43H, m), 7.23 (1H dd\wh2 §3/9408H),
PCT/ GB97/ 01630 (1H, 4, J 9.03 Hz), 6.88 (1H, d, J 2.61 Hz), 4.67 (1H, br s), 3.73 (3H, s), 3.34-3.38¢1 4,

m), 3.10-3.12 (1H, m), 2.61 (1H, 4d, J 9.78, 12.65 Hz), and 1.93-2.20 (6H, m). m/z
(ES*) 422 (M+1).

25
EXAMPLE 163
- and (3S.5R.6S)-3-(2-Hydroxy-5-(trifluoromethoxy)phenyl-6-phenyl-1-
oxa-7-(tert-butoxycarbonvl)aza-spiro{4.61decane
(5R,65)-3-(2-Benzyloxy-5-(trifluoromethoxy)phenyl)-6-phenyl- 1-oxa-7-(tert-
30 butoxycarbonyl)aza-spiro[4.5]dec-3-ene (Example 35, 3.88 g) was dissolved in ethyl
acetate (15 mL) and methanol (15 mL). Palladium hydroxide on carbon (1.00 g) was
added and the suspension was shaken under a hydrogen atmosphere (50 psi) for 72
h. The mixture was filtered and the solvent was evaporated under reduced pressure.
The residue was purified by medium pressure chromatography on silica gel, eluting
35 with hexane/ethyl acetate (75:25) to give (3R,5R, 6S)-3-(2-hydroxy-5-



colorless solid (44 nmg, 0.08 mmol, 44% . [err]H NVR showed this to be a 1:1

m xt ure of (3S,5R 6S)- and (3R, 5R, 6S)-di ast ereoi soners which were
separated by preparative | i qui d chronmat ography using a KR60 col um,
eluting with Soedanol / hexane cont ai ni ng 0. 1% DEA tmmmm/omao

(R, 5R, 6S)-3-(2-net hoxy-5-(trifl uoronet hoxy)mienyl )-6- 5

phenyl - 1- oxa- 7- (tert - but oxycar bonyl ) aza- spiro[ 4. 5] decan- 2-one, [err]H NWR
(250MHz, CDCl[err]) [err] 7.50-7.53 (2H, m, 7.26-7.39 (3H, m, 7.14
(1H, dd, J2.59, . 59 88 (,1H

8.96 Hz), 5.35 ( H?’“%’f"’)eﬂ"’@ﬁe’izf"&‘ Pheny rb""“'gf‘é’%“’(‘?ﬁ,’“’g’?’z‘y’m"'sp""[é5’#6“"(‘1H

t, J 11.02 Hz) Q97 @ag),. '"H/NMRHR250MHz, £DER3)3. 750 (CHH, /)3 H2), 223 (CHit, UU3 Ha),

(1 é S3§R 65)-3- (2. ;(gg gﬂi),i ng sléz)l-v Ptk o oe BR%my 638 A8t J9s rS s an,

(trifluoronet hoxy)) mbe(nH, m)be.ph@EHY i), 3.95(aH/m}, BAB (L uh)pXYS 2Hh e))d. 3@ H; fapi 1 O[ 4

5], I 7. 38 (3h§7%§("}{1’1‘§)r }W&@?%%a“éﬁss?gsgw@dﬁ”l 76?807&?&, (gﬁ

J 2.91,Hz), 6. 83(t(ifkkhrontethdxsfipteRylHe-pheriyl-B-oxd- lﬂgrt-lbutos))c{zrbénﬂbza-spzro[sl 5]décan

G5 g 352 Cliaf ol b ot g 6y o by
and 1.36 (9H, s)m),250(1H, m), 2.81 (1H, m),362(1H t, J 7.2 Hz), 3.92 (1H, m), 3.98 (1HXANMPLE2 162

(3R 5R 6S)-3-(2- b@é@gnﬁtﬁ?é oa%bﬁrnwag%)sgﬁ-@gredb;kg t%ﬂ;'?.?fa'

spi ro[ 4. 5] decan-2-"d6ne

compound of @xanﬁ?ﬁe“‘i@lﬂm&hg’%%ﬂﬂhe met hod of 20 Exanpl e 181. m p.
244-245 Jerr]C. [err]H NWR (360MHz, DMSO-d[err]) [err] 10.20 (1H, br s),

9. 40 (1H br s), 7.60-7.62 (2H .2, 82.7.54 (3H m, 7.23 (1H dd,
J 2.61, 9.03 Hz), 7.04 (1H, d, M—g%ﬁ- ‘,‘688(1H', J 2.61 Hz),
4.67 (1H, br s),(aR.5K%6S driffa3@méthéky)phen 1-Bod7Bert2 (1H, n), .

2.61 (1H, dd, J ) ‘ - 93 . 20 6H- 3 rﬂ ES+
422 (ﬁ/l+1). 25 Bk ”J" Atiah Eitorfflecing ( . EXAVPLE 163( :
(3R 5R. 6S)-1and (3R,5R,6S5)-3-(2-Hydroxy-b-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-(ter?-

- (3S.5R 69) - 3(2- | ]

. oxa-7-(tert-but oxvc r on@flgaazggtgmf@hg%mngﬂq% l)soﬁngWQQXEsollvedm
(5R, 6S) - 3- ( 2- Berfijpethylformymide (3 ride (B0%._dispgrpiomin muinesakoily 23 ¢ or ¢ -

- 30 but oxycar bg, Qsﬁhmecﬁmfieﬂlﬁeﬁﬂ@é‘ce@ce%&céaa’cﬁﬁﬁ%h@l?oﬁlde%ﬁ&lg)ava&\/as _

di ssolved in eth acetate (.15 1 Pal | adl um
hydroxi de on cartfisd pad Hp mixtyre was S"m'{n})ef gen%?ﬁ’éf‘ i o 3%‘#15 @ 8shaken
under a hyd2@ge mﬂbmﬂmmgeeto (:Yfe&emic sélation/ The mixture vhs dilived maithiwater (20.%L) -
filtered and the %Olc)f}./rg ie@h t&e?“g (k:iﬂ Ogranhed ﬁasngc ectmnsw re The

resi due was pur| | pressu Ica ge
el uting 35 W v#hhémmwedweﬁﬁo end #§: @E’nﬁwsgvmmted under reduced

(SR, 5R 6S) - 3- ( 2- 1
o e8] D630 BRSO 6 gPve the title compound'G: S4iF@F5 Rig). 1H NMR (250MHz, GG 8

7.61 (2H, 4, J 7.9 Hz), 7.36-7.24 (3H, m}, 7.09 (2H, m). 6.82 (1H, d, J87Hz) 535
256 (1H, s), 4.30 (1H, m), 3.98 (1H, m), 3.89-3.78 (2H, m), 3.83 (3H, s), 2.77 (1H, m), 2.59
(1H, m), 2.22 (1H, m), 1.90-1.66 (4H, m), and 1.47 (94, s).

30 spiro[4.5]decane Hydrochloride
Prepared from the compound of Example 164 according to the method of
Example 181. 'H NMR (500MHz, CD:0D) § 1.88 (1H, dd, ./12.6, 10.9Hz), 1.99 (2H,
m), 2.13 (1H, d, J 15.4Hz), 2.34 (2H, m), 2.39 (1H, m), 3.25 (1H, dt, J 15.8, 3.3H2),
3.45 (1H, m), 3.72 (3H, s), 3.79 (1H, dd, J 8.3, 1.2Hz), 4.09 (1H, t, J 7.5Hz), 4.48 (1H,
35 s), 6.94 (2H, m), 7.10 (1H, d, J 8.9Hz), 7.58 (3H, t, J 2.6Hz), and 7.64 (2H, t, J 3.6Hz).



f I uor onet hoxy) phenyl ) - 6- phenyl - 1- oxa- 7- (t ert - but oxycar bonyl ) aza-spiro[ 4
(191 ng), [err]H NMR (250WHz, CDCl[err]) [err] 7.70 (2H,
J 7.3 Hz), 7.33 (2H, t, J 7.3 Hz), 7.26 (1H, d, J 7.3 Hz), 7.05

(

d,

EllH, br 8)1%%3“‘%H1 IT), 6. 82 (lH, d, J 9.4 HZ), 5.43 (1|'bCI'IGB9710163OS)1
(

mf—r
]

D._

@D

o

Q

>

@D

.27 (1H, ™, 2701 (1H, m, 3.95 (1H m),153.73 (1H, m, 2.73 (2H, m, 2.33

1H nm, 5 1.87-1.58 (4H, m; and 1.50 (9H, s).and

(3S, 5R, 6S) - 3- (2- hydr oxy- 5-

(trifluoronmethoxy)phenyl)-6-phenyl -1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4

. 5] decane (2.3 g), [err]H NWR (360MHz, CDCl[err]) [err] 1.38 (9H,

s), 1.73 (2H, m, 1.81 (1H m, 2. 18 KRAMPLE166 M), 2.50 (1H m, 2.81

(1H m, 3.62 (1H 1t ) , 3.92 (1 n}n 3. 98 gl

HZ), 4. 23 (1H, ¥ _R . e 's JRoIgs _ = ~opng a-{-2Z8-

(1H, m, 7.31 . deiehlloRd&5 (2H, d, J7.8 Hz). .

EXAMPLE 16 .

(3R 5R, 69) 5. ( 2- Mot RRRRES T ZMsthoxny G- (erifluoromethoxninbenyl-Gphenyl- 1-pxaT-aza; 1 or ¢ -

but oxycar bonv| ppirei4.5}decank hydiockdarided(Eg¢dmple 165, 100 mg, 0.2 mmol) and potassium .

(3R 5R, 6S)-3-(2: - | £ . 5 -(tert-
Falig10 i e eV AR RN G T ey

but oxycar bonyl yaza- ¢ ) was di ssolved in
di et hy! f or maniQ@miywas added @nd e mixturg was sirredasoprm temperature qvernighter al o | |

23 MY) Ve RG6ed forY . The liuRtf A/ ¥ASS aN6RA bt e EOmIyBEQY! | 0di de
(0.1 nL) was and the m xture, )

added was stirped. at roomtenperature
for 3 bt er extmaciad injgathers x 10 ke s AF LOreRe BREIME XET THOEDIHE: o,
The mi xture wasrids,died MMpSO0J) aitdtiRrsolyeiit wis evaporated umleti refutedgremdreniThén et hy|

acetate (3 10 nl). The conpi ned.or gani t i,on . hed with
br i o, Cdr Ped { RESF P R e S0 (6 b B o B Sgen pitoriae S 1"
pressure to gi wd)iwae atiddd. Thesohig wan collested andiltied(i2 3acuedd give thertitle dyvRoMIREOMHZ
CDd -/ 1§, Y/ . M%@) ; 09
(2H, [ rer; r ! %s. Eagr E“%ﬁ,""yafa“j"eas.°6&Hg’)%’!;bsﬁ%ﬂ%?’&h&?iﬁ? ﬁs) , 431.1%3 :,?H% ﬁni): (2?.’98
(1H, m, 3589- :)7B2% (2H, m))2.96183m), 343 (B}, 5),8.67 (1}, pp), 38§ (1) nyo4.01 (1H, m)( 1,

. 2.22 (1H, gl a3 P, 482 (19, a, 93%HE), 4.05 (B)s), 9)13 (1H, 4, J 8.65Hz), 7.31
EXAMPLE 165 :
(3R, 5R, 6S) - 3- ( £2Hud: H&5pHE). Tr42iGH. o) BHR (L 1Y) add X G agthheny! - | - oxa- 7- aza-
30 spiro[ 4. 5] decane Hydrochl ori de Prepared fromthe

conpound of Exanple 164 according to%@t&f;ﬁ of Exanpl e 181.
[err]H NVMR (500MHz, err]OD) 6 1.8 ) . J12.6, 10.9Hz), 1.99 (2H

m, 2.13 (2H, R.5R 65)- 4 3 Hydnaxy-5(triftuofonys wipGiokenyl-1-dxa- J
15.8, 3.3Hz), ., e 3 fdechdh S). 3.79 (1H, dd, J 8.3,

1. 2Hz), 4. 09 ( Fpeributiviarhopyliass: » 5). 6.94 (2H m . 7.10 (1H

d, J 8 9Hz), 7.58 (Zwepared fom tigiepmpound ef Bxmguple 4§ pecprding tg thppethod of VO

97/ 49710 Example 163. (3R,5R,6S)-3-(2-Hydroxy-5-(trifluoromethyl)phenyl)-6-phenyl-1-oxa-7-

P 7/ 01
CT/ GB97/ 01630 (tert-butoxycarbonyl)aza-spiro{4.5]decane, 'H NMR (260MHz, CDCls) 8 1.5 lj(éﬁ s),

26 1.58-1.75 (2H, m), 1.82-1.88 (2H, m), 2.33 (1H, dt, J 4, 13 Hz), 2.70 (1H, dd, / 8.6, 13 .
Hz), 2.79 (1H, dt, J 3, 13 Hz), 3.84 (1H, qn), 3.93-3.97 (2H, m), 4.31 (1H, t, J 9 H2),
5.44 (1H, s,), 6.89 (1H, d, J 9 Hz), 7.23-7.35 (6H, m), and 7.58-7.60 (2H, m). m/z (ES*)
478 (M+1). (2S,5R, 6S)-3-(2-Hydroxy-5-(trifluoromethyl)phenyl)-6-phenyl-1-oxa-7-(tert-
butoxycarbonyl)aza-spirof4.5]decane, 'H NMR (360MHz, CDCls) 5 1.34 (9H, s), 1.72-

30 1.82 (3H, m), 2.10-2.21 (2H, m), 2.53 (1H, dd, J 9, 13 Hz), 2.79-2.88 (1H, m), 3.65 (1H,
qn, J 8.6 Hz), 3.94-3.98 (2H, m), 4.24 (1H, dd, J 7, 9 Hz), 5.33 (1H, s,), 6.83 (1H, d, J 9
Hz), 7.01 (1H, s), 7.23-7.34 (6H, m), and 7.55 (2H, 4, J 7.5 Hz). m/z (ES*) 478 (M+1).



EXAMPLE 166

(3R 5R 6S)-7-Benzyl - 3- (2- net hoxy-5-(trifl uoromet hoxy) phenyl) - 6- phenyl -1 - oxa
-7-aza- spiro[ 4. 5] decane Hydrochloride 5

(3R, 5R, 6S) - 3- Wb totmexy- 5- (tri f | uor onet hoxy) phenyl ) - 6- pheny| rcir/cnsantesanz a-
spiro[ 4. 5] decane hydrochl ori de (Exanple 16533100 ng, 0.2 mml) and

pot assi um carbonate (38 ng) were dissolved in dinethyl formam de
(0.5 nL). Benzyl brom de (0.3 nL) was added and the m xture was
stirred at roomtenperature overnight, hen at 60 [err]C for 3 h.
The m xture was cool ed, dlluted W|th \Am-ﬁ% and 10 extracted into
ether (3 x 10 nlLX3R3R®GSEA fotid j Dphargeerihenyicicdxe of - (vd _
brine, dried (Mg ﬂon Qz the, % Lent vvas evaporat ed under reduced

pressure. The ed in ethyl acetate (5 nL) and
et hereal hydrogen chl &répdeed ftovh (3R,5R,65)-3-(2rhiyliroxer§-(txifltexometliybpheiyl) - pleenyl-

Crystal line Solid 1 "’%ﬁfﬁ‘“ﬁ‘e”'ﬁj"gﬁéﬁﬁ‘ %‘%%"B‘tﬂé&“ﬁf R D e

M, 2.01 (2H, 15methedof Example 164y m/p{ES*P49ZAMH-IH, , 3.63 (3H, s), 3.67 (1H
m, 3.92 (IH, m, 4.01 (1H, m, 4.41 (1H, d J9.74Hz), 6.92 (IH d,
J8.9Hz), 7.05 (1H s), 7.13 (1H, d, Js. 7,31 (2H, d, J6.53Hz),
7.42 (3H, ), 7.60 (4 M, and 7.91 (11&@;&1@—1@

EXAMPLE 167 20 % ne -6-p} :
(3S.5R 69) - r - 5- gtﬁ i met hv| )phenyl) 6- phenyl -| - oxa-
7-(tert-buto yca%ﬁ@%ﬂﬁ%@fdecane Prepared from
t he conpound of ExaineepéﬁedmmthélcogpmdtoﬁExmlhwanﬁordingtothe@eahqdoi 163.
(3R 5R, 6S)-3-(2-Igy I a8
(tert-but oxycarbony aza s |r edane ers[qﬂ bﬁm%)q& (rm])
[err] 1.51 (9H, =2 25224(31:1 as,aowemwan;mzxae@(ms@ (TZHIZHI? 3.61.3H, 9.1 H,
dt, J 4, 13Hz), %639%1(13&21 J@dm ri&(mgm),sﬁ%iﬁ.d?féﬁzﬁ'm (i, 4, 92%z),13

Hz), 3.84 (1H, Hz)
é;(aysm@.aqd T2-7 4 (Hm); gz ESY ?(9§H m)

n)
(1H s,), 6.1 (mzieﬂ@éz»&# 77382’9
mz (ES+) A49. (M1) .

(3S,5R, 6S)-3-(2-Hydroxy-5-(trfluoronethyl)phenyl)-6-phenyl -1-oxa-7-(tert-
but oxycar bonyl ) aza-spiro[ 4. 5] decane, [err]H NVR (360MHz, CDCl[err]) [err]
1.34 (9H, s), 1.72- 30 182(3H MW(ZH n) 2.53 (1H, dd,
J9, 13 Hz), 2.79:2 88 ; ,
(2H, M, 4.24 (1A b. 83 0,
Hz) , 701(m shMM(ﬁiﬂLﬁ%d?SS(ZH d J75Hz) mz (ES+)

478 (Mr1). m&'yrégi?ﬁpenzylm:y 6-(trifluoromethoxy)iodobenzene (Descr?)tlon 103,

PCT/ GB97/ 01630 :

EXAMPLE 168 21.8 g, 55.2 mmol), (6R,6S5)-6-phenyl-1-0xa-7-(tert-butoxycarbonyl)aza-spiro[4.5}dec-
3-ene (Description 86, 7.0 g, 22.1 mmol), tetra-n-butylammonium chloride (6.18 g,
22.2 mmol), lithium chloride (9.35 g, 0.22 mol) and potassium formate (5.64 g, 67.0

25 mmol) in dimethylformamide (100 mL) was degassed with a firestone valve (5 x).

Palladium acetate (491 mg, 2.2 mmol) was added and the mixture was degassed with
a firestone valve (b x). The mixture was stirred at 60 °C for 15 h., then further 2-

benzyloxy-5-(trifluoromethoxy)iodobenzene (Description 103, 4.32 g, 11.0 mmol),

potahsium formate (2.78 g, 33.5 mmol) and palladium acetate (260 mg, 1.1 mmol)
30 were added. The mixture was-stirred at 60 °C for 22 h., cooled and filtered. The
solvent was evaporated under reduced pressure, water (600 mL) was added and the
mixture was extracted with ethyl acetate (2 x 300 mL). The combined organic
fractions were washed with brine (300 mL), dried (MgS04) and the solvent was
evaporated under reduced pressure. The residue was purified by flash column

35 chromatography on silica gel, eluting with hexane/CH2Clz (75:25 increasing to 0:100)



(3R 5R 6S) - 3- (2- Met hoxy-5-(trifluoronethyl)phenyl)-6-phenyl-I|-oxa-7-(tert-
but oxycar bonyl ) aza- spi ro[ 4. 5] decane Prepared from
(3R, 5R, 6S) - 3- (2- hydroxy-5-(trifluoronethyl)phenyl)-6-phenyl- 5

1- oxa- 7- (ter‘g,ogj,;gﬁﬁycar bonyl ) aza- spiro[ 4. 5] decane (Exanpl eplfiboAficf di NY

to the thod of Exanple 164. mz (fFg+) 492 (Mrl).

EXAMPLE 169

(3R 5R 69)-3-(2-Met hoxv-5-(trifluoronethyl)phenyl)-6-phenyl-1-oxa-7-aza- 10
spiro[ 4. 5] decane Hydrochl ori de Pr epar ed fromthe conmpound of

Exanpl e 168 accthen ChgClEtOAe (9815).14p give the title comPE%dw@l‘i@ g1 7986). HWNMRH NVR

500MHz, CDC1 1 H,
ET) ooz, S 24[ egéém%m@meg{zﬁ[ HJJ'iLviIL),# 4?)87)2(o?(kh .8, 7. 1&(&4 d:J9%4ﬁz312Hz)

3.61 (3H, s), 700(1;? Qdelﬂ%mH@dGBstMﬂ@ﬁH@wuﬂ qm{zﬁng),%mﬂ (1H,
d, J8Hz), 7.04 ﬁ)liziasvdm,mbv @, m),zis@ﬁi (n&)st@ldH &)&15&!{1@)@ 1.08%H, m0 (3H,
m, and 7.42- 744{3 gﬁ
EXAVMPLE 17 H m), and142( 8)
(3R 5R 6S) - 3- (2- Benzyl oxy-5-(trifl uoronet hoxy)phenyl)-6-phenyl -1-oxa-7-(ter
t- 20 but oxycar bonyl ) aza- spi r o[ 4. 5] A m xture of
2- benzyl oxy-5-(trifl uoronet hoxy) | odob%@%cri ption 103, 21.8
g, 55.2 mmol), 5R.6S5)-3-(2 -B-(trifl th h 1-1
(SR, 695) - 6- pheny] - 1- 0 : )]
3-ene (DescriptTon 3o, 5-4. . i tetra-n-butyl ammoni um chl ori de
~(6.18 g, 10 22. Pakiadium ox qamnlm%m- 8) ae eddegso g solgtiof(#f,5R.6)k8-(2-
potassi um f or Neyeg, ﬁé?wuﬂﬂu&zm@m%ﬁ)phemahem 1cuxa&t<|mdﬁ AFRdTbslEDEAA0 M)

was degassed with a estone val ve(?(-1 I um acet ate 491
ng, 2.2 mmol) wikirolkfidesans Example 70, 6,10, \)oaé %‘g}b@s@ﬁhwo& fyater (99:1, 200

]fl r?ﬁt ontze val Veaﬂdﬁ:h&}nu:ﬂ?@wiﬁéﬁirwdﬂxd&%hﬁﬁég’eh@bﬁl)gﬂgiﬁf'lfhk@&ﬁie&é ht t hen
ur er - (0),4 odopenzen 1 On
5 e 55 g 11T Witk sthanl. nR BTGB e s P fndes seaasid ) and
pal | adi um ¥get amess@ﬂﬁ(l‘hmmmexvamhﬁeesb}' flashwwelpmnadrhewhtogFigehywn silica gelnas
stirred at 60 Lﬂﬂg v?n%h gﬂacﬁmbﬁg(@rl%&k %ﬁ@o ﬂﬂ‘s gwe tl(xje tl(:éeS é&ﬁ}d Y@S

evaporated under_reduce ressure, water

m xture was extNM&@@WFWQ@MTE)&ﬂaﬂe’ -2Hg), 38 @ﬂ)‘ J’I’ﬁ@zba%i(%g‘ grgani ¢
fractions were '7"@?1'2?@1 o‘ﬂﬂ(ﬁh ers) %ﬁ.)s((@ﬂ,Qnﬁ'G)sz H, 'deﬁs(«;"tbzﬁgﬁ (ﬁii)s)m (&ﬁem), ’

sol vent was apor at ed under press

purified by fl a%?il(:,lﬁ P 3-9(1H, %fﬁ%ﬂo@%gﬂﬁﬁ%ﬁk? F*?@él 594187e3r %ﬁ%"w th

hexane/ CH g0 r ] Gilder.sd (9H/8); 25 i ncreasing to 0: 100) WO 97/ 49710

PCT/ GB97/ 01630 154
EXAMPLE 172

spiro[4.5)decane Hydrochloride
25 Prepared from the compound of Example 171 according to the method of

Example 181. 'H NMR (360MHz, D20) § 1.83-2.35 (7H, m), 3.20 (1H, m), 3.50 (1H,
m), 3.73 (1H, m), 4.05 (1H, t, J 8.0 Hz), 4.29 (1H, s), 6.79 (1H, d, J 9.4 Hz), 7.02 (2H,
m), and 7.54 (6H, br s). m/z (ES*)} 394 (M+1).

30 - EXAMPLE 173
3R.5R,6S)-3-(2-Benzyloxy-5-(trifluoromethoxv)phenyl)-6-(4-fluorophenyl)-1.0xa-7-
tert-butoxycarbonylaza-spiro[4.5]dec

Prepared from the compound of Description 103 and (5R,6S)-6-(4-
fluorophenyl)-1-oxa-7-(tert-butoxycarbonyl)aza-spiro{4.6]dec-3-ene (Description 90)
35 according to the method of Example 170. "H NMR (360MHz, CDCls) § 7.54-6.80 (12H,



then CHerr]C[err]/EtQAc (95:5), to give the title conpound (9.42 g, 73%.
[err]H NMR (360MVHz, CDCl[err]) [err] 7.56 (2H, d, J 7.7 Hz),
7.40-7.20 (84 m, 7.14 (1H d, J 2.0 Hz), 7.00 (1H, dd, J 8.9, 2.0
Hz), 6.88 (1lHwoleo7edrd. 9 Hz), 6.30 (1H, s), 5.08 (2H, s), 4.

m, 3.97 (1H, m, 3.87 (2H, m, 2.78 (1H, i3 2.56 (1H m, yc"i%ﬁ("fﬁmn)
1.96 (1H, m, 5 1.67 (3H, m, and 1.42 (9H, s).

EXAMPLE 171 '

(3R 5R 6S) - 3- ( 2- drox¥ 5-%trif|uoronethoxy%gheﬂ¥l)-6 ghenyl-l-oxa 7-(tert-
but oxycar bonvl ) 82 22pi(Hsh 398 i hd-26¢1H, m), 3.97 (1H, npg3.p %W(ﬁf’%@tﬂb% (10%
0.59 g) was addezi53 @Hamy, @& 10[UH) m)) L.9¢ SR, ™}, H&) BB m)-and 1.42 (9H, s). m/z (ES*) 546
benzyloxy-5-(tr|éi jﬁ t hoxy) phenyl ) - 6- phenyl -| - oxa- 7- (t ert - but oxycar bonyl
)aza- spito é#%ecane (Exanmpl e 170, 6.10 g, 10.5 nmmol) in

met hanol - wat er (99 1, 200 nl) and the m xture was stirred under

hydr ogen (50 psi.) for 72 h. The nixtqggﬁﬁggéi%%% filtered, washing with
ethanol, and the sol vent was evaporate uced 15 pressure The
residug was puriBfeb.09)42-dyt tmiflupromethoxyipheny r oy Dejedxa-7-
eluting with CHgLLifehivedrbdnvbhid ¥nirk u;jm;ﬂgrea5|ng to 90 10) to gi ve the
title conpound. ] CDCl Berr]) [err] 7.70 (2H d, J
7.3 Hz), 7.33 (2H, t Prepayedsfrqp fhe compepund pfExample 173 according tg theamethqd of5 (1H,
br s), 6.96 (2HEﬁI}nple61’ﬂ2'HﬁMR(d6OMHr901)d'lB)S,145(ﬁ3s§]1|'12(§ﬁ1;m)41%§(:§ﬂ|7h)

4.01 (1H, ; gl ﬁ nz rz
1.87-1.58 ( rﬁzs( H. td, Jaga @sgg ggqrj(z 2 372(1 qn), 3 é(lH m) 401(1H d,J

(Eé(élvglliEGgZB 2 9.4, 34112),425(111 dd, J9.3, 74th).53)9 (ﬁH s)|6]816(1th J!?4|Hz).698 4H,

r r t hoxv) pheny phenyl -1 - oxa- 7- aza-
spi ro[ 4. 5] decané“f—@l‘b‘fﬁ%ﬁ&#?&éfég% ¢ 5. Prepared fromthe conpound of
Exanpl e 171 according to the nmethod of Exanpl e 181. [err]H NWR

(360MHz, Dierr]O [err] 1.83-2. 35(7H|M£,#1H, M, 3.50 (1H,
M. 373 (14 m, 405 (IH t. )80 1F) = 6.79 (1H 1, J 9.4
R 2-B ' 13 peth oy ~ -6-paRN : 3 flery .

Hz), 7.02 (¥4, 65 ngrommethexy)phay .30
EXAMPLE 173 butoxvearbonyl)aza-spiro{4.5ldecan

(3R 5R. 69) - 3- (2-Benzyl oxy- 5- uoronethoxv)pheH%I) 61£4 fl uorophenyl) - 1-
oxa- 7- (tert- mpemﬁc%ﬂnbﬁwmlm ohp @af K,65)-6-phenyl-1-oxa-

:‘Dlr epar eﬂ fr Io ;n t MReePOBGOkyEAk by HRRS Splivio [ 5]d3- 31&8 (mdnﬁm %ﬁxacﬁrdﬁfkto the
uor opheny ert
(Doser T DeTon) ooiebRoaor Begtupte b HORE ABSHRCACRIS L2 G b TS5 B35, 108
(360MHz, CROL[ elTH,)m), enslu-v 2578, 35 @H, #3197 (1H, m), 4.28 (1H, r)5.07 (289 %},05.30 (1H,
PCT/ GBI7/ 01630 ¢ 49 (1H, t, J 74 Hz), 6.85 (1H, d, 7 8.8 Hz), 6.95 (1H, dd, J 8.8, 2.8 Hz), 7.07 (1H,

d, J 2.8 Hz), 7.22-7.39 (8H, m), and 7.56 (2H, m). m/z (ES*) 566 (M+1).

butoxyecarbonvlaza-spiro[4. ane

Prepared from the compound of Example 175 according to the method of
Example 171. *H NMR (360MHz, CDCls) 5 1.60 (9H, s), 1.64 (1H, m), 1.70 (1H, m),
1.83 (2H, m), 2.33 (1H, dt, JJ 4.8, 13.0 Hz), 2.72 (2H, m), 3.71 (1H, m), 3.94 (1H, m),
30 4.02 (1H, dd, J 9.4, 5.3 Hz), 4.27 (1H, dd, J 9.4, 7.4 H2), 5.43 (1H, s), 6.40 (1H, t, J 74
Hz), 6.80 (1H, m), 6.89 (2H, m), 7.27 (1H, m), 7.33 (2H, m), and 7.60 (2H, m). m/z
(ES+) 476 (M+1).



155 m, 5.25 (1H, s), 5.08 (2H, s), 4.26 (1H, m, 3.97 (1H m,

3.86 (2H, m, 2.76 (1H, m, 2.53 (1H, m, 2.10 (1H, m, 1.97 (1H,
m, 1.66 (3H, m, and 142(9H s). nmz (ES+) 546

(Ml - err] Rygotdor /GRB LE 174
(3R 5R. 6S) - ? c?r OoXy- 5 (trifluoronet ho>ig%phenvl )-6-(4-frﬁlc‘)rop enyl ) - 1-ox
a-7- (tert-butoxycarbonyl)aza-spiro[ 4. 5] decane

Prepared fromthe conpound of Exanple 173 according to the nethod of
Exanple 171. [err]H NWR (360MHz, CDCl[err]) [err] 1.49 (9H, s), 1.72 (1H,
m, 1.83 (3H, nm, 10 225(1H td, M_A_B Hz) 2.69 (2H, m, 3.72
(1H, qgn), 3.98 LAl d8 o , , 4.25 (1H, dd,
J9.3, 7.4 H), 43' ’l ,
and 7.57 (2H,

EXAMPLE 175 15 Prepared from the compound of Description 107 and (5R,6S)-6-phenyl- 1 oxa

(3R 5R 6S) nzv|l oxy I f1uor phen | -1 - 7-(tert
uéi oxv’kg H?H%E@“é&?@?@%ﬁ%&gﬁég {H] "}i’d‘m 6) accordipg g ed from
t he conpound of médM6d of Bianple 17057.66 (2H, AR/ S.6H25 7891l (8H; m) .01 (1H, dd, J 9.4,

oL pnt o ot B ke o8l O 5 A L Bt BB G O 0

1.42 (9H 5), ImpaT6qeRL, m .56 (3G 02 mumhu 195, (1EL, 185 (68 K§H, ), a8l BEZ @ELL, ),
397 (1H . o3 ,07 (2 . 5.30 (1H, s), 6.42 (1H, t.
3 74 ), 6.8 1%#93[%%‘5‘»& 695(1H dd, J 8.8, 2.8 Hz), 7.07 (1H,

d, J 2.8 HY, 7 22.7.39 (8H, m, and 7.56 (2H, n). miz (ES+) 566 (M),

EXAMPLE 176 25 EXAMPLE 178

(3R 5R 6S)-3-[5- Difluoromfthox) 2- harci ﬁ?ﬁ}/L-G henyl -1 -qxa7- (tert-
but oxycar bonvl )M@%@M =L-ox : a- -
conpound of Exaggpbp.sldeagecording to the method of Exampl e 171.

3753 (o PrppareS by Koty f siarle 7w o b i fg 1 1

(1H, n), 3194 (Eidmply 1738 NMR (BMHEHCDE) 5 U49D(OH, 5)51.69- HEY (2H) n 71.801HB6 dd, J

9.4, 7.4 Hz) (
28 (on o Sefym) g @l ata 3o %ﬂ“zwmﬁ@}*&}z 7080 (1,33, $9100D)
(ES+) 476 (|\/++1)(2H m), 4.24-4.29 (\H, 917,/&;@7(13 8), 6.73-6.85 (3H, m 723735 (3H, m), and 7.60
PCT/ GB97/ 01630 (oH, 4, J 7.5 Hz). m/z (ES*) 428 (M+1). 156

20 P 79

butoxycarbonyl)aza-spirof4.5]decane
Prepared from the compound of Description 110 and (5R,6S5)-6-phenyl-1-oxa-

7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene (Description 86) according to the

25 method of Example 170. 'H NMR (360MHz, CDCls) § 7.60 (2H, d, J 7.9 Hz), 7.53-7.21
(8H, m), 6.91 (1H, d, J 1.9 Hz), 6.78 (2H, m), 5.32 (1H, s), 5.01 (2H, s), 4.43 (1H, hept,
J 6.0 Hz), 4.29 (1H, m), 3.97 (1H, m), 3.82 (2H, m), 2.78 (1H, m), 2.64 (1H, m), 2.20
(1H, m), 1.90 (1H, m), 1.77-1.65 (3H, m), 1.45 (9H, s), and 1.31 (6H, d, J 6.0 Hz). m/z
(ES*) 558 (M+1).

30

EXAMPLE 180

butoxycarbonylaza-spiro[4.5]decane
Prepared from the compound of Example 179 according to the method of

35 Example 171. H NMR (360MHz, CDCls) 5 7.60 (2H, d, J 7.5 Hz), 7.32 (2H, t, J 7.5



EXAMPLE 177

(3R 5R 6S) - 3- (2- Benzyl oxy-5-fl uorophenyl ) - 6- phenyl - 1-oxa-7-(tert-

but oxycar bonyl ) aza- spiro[ 4. 5] decane Prepared fromthe
conpound of LRpe@yidig on 107 and (5R, 6S)-6-phenyl -1-oxa- 5 pcI/GB97/01630
7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-34gpe (Description 86) according
to the met hod of Exanple 170. 7.56 (2H, d, J 7.4 Hz), 7.39-7.21 (8H, -
m, 7.01 (1H, dd, J 9.4, 2.7 Hz), 6.84 (2H, m, 5.30 (1H, s), 5.05

Vb b ! S Tty 55y, (et 508 e oy Lo fnd e st A

gm NgfLZE (1 $§+) 5188.¢,\di0.}z2), §.82 (1H, 5), 4.77 (1H, 6), 4.41 (1H, hept, J 6.0 Hz), 4.28 (1H, m), 8.98

(3R 5R 6S) - 3- ( 5- Bk 8:83 BFdPe 273 H 1 2.85 (IFh iy 2. 3L Q8m), 100 L 0 1-T9:0€2 bon
yl)aza- g8/ 9], 4.45(alg. ey and 1.36 (6H, d, J 6.0 Hz) Pniz(B89d68§ ¢Mbirh).t he conpound of
Exanpl e 177 ,according to the nethod of 15 Exanple 171. [err]H NWR
(360MHz, CDé[err]) [err] 1.49 (9H, s), 1.59-1.69 (2H, n), 1.80-1.86

(2H, m, 2.31 (1H, dt, J

m, 3.93-4.01 ; 2k
(3H, m),7.23-7. 5, ) :
(MF1). 20 Hydrochloride EXAMPLE 179
f) 3R 5R. 68%)- 3- I( ;3 Benz‘ﬂtﬁ’dﬁbﬁi@lg .ﬁ@gyn%mekm,)dxm&mhgaw tolrsﬁiﬁ?d]coél&ﬁ(ﬂ °C)

ut oxycar bonyl ) aza- spi [ 9[ 4. ecane , red fro e
conpound oflbesEplugien Bﬂak’f@' ﬁ*?%m,’%@;'?wmgﬂwhw jé%%?‘enﬂ'l'“a' ert

7- ('t ert - but oxyc aukbsxpstrbaghatapipin|46]ddcanc@E3ample 180)38 mg, N.09 oxmdBGh etbanolr(@i ng

to the 25 t had af., Exanple 170 ,

N L o i o I T A 1)
6.78 (2H, m), 5.e3&pafdte under roduped preppure and the sepiqupiyas qeystallized from etherg. 0 Hz) |
- 4.29 (IH m, 3.86d .'I‘higa%ifl_@iaa%énéc@d’anmdﬁeaﬂﬁcﬁéﬁgi&)the 216nipbhd 8a 2. 20

é_lg ’ Hzn))ﬁ rl,n?so (lcol’orles(sggiq (347e2, pmﬁ%ﬁﬁ.gg}.’n& o %1 Ntk sbnat, CbioDs 5763 eH_"

- EXAVPLE 180 m), 7.56 (3H, m), 6.70 (1H, d, J 8.6 Hz), 6.57 (1H, dd, J 8.6, 2.9 Hz), 6.562 (1H, d, J 2.9

" (3R 5R 6S)-3-(5- Hyd -'2- h -6- - - -7-(t -
o ot oy AR A58 e, L4 P b S o L G

- conpound of Exargyie1fl/), 3caqiH] iy 3122 (1H,an) 266 (1H, o), 2229 (2H, ) 2rig(EH, 1] .
Lerr]H NVR (360{%7917%8{),@&Jaﬁf5,].7(?.0?19),%!"1.3&'(3}13d,7Jé.o'Fi7z).mfZ(E%2) dogtt t. J

7.5
PCT/ GB97/ 018B0 (M-+1). Found: C, 67.24; H, 7.59; N, 3.43. C2sH2sNOs.HCL0.4H:z0 requires: C, 67.19;

H, 7.55; N, 3.41%.

13.0, 4.9 Hz) EXAMELBISY (2H m), 3.70-3.74 (1H,
I "1*‘ . ¢ :' =-a - « N

EXAMPLE 182

25 spiro[4.5]decane
Prepared from 2,4-(dimethoxy)iodobenzene and (5R,65)-6-phenyl-1-oxa-7-
(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene (Description 86) according to the method
of Example 170. 'H NMR (360MH2, CDCls) 5 7.60 (2H, d, J 8 Hz), 7.36-7.20 (3H, m),
7.14 (1H, 4, J 9 Hz), 6.50-6.42 (2H, m), 5.35 (1H, s), 4.32-4.24 (1H, m), 3.97 (1H, br d,
30 J 12 Hz), 3.85-3.75 (2H, m), 3.80 (6H, s), 2.73 (1H, dt, J 12, 4.5 Hz), 2.55 (1H, dd, J
12, 6.5 Hz), 2.20 (1H, dt, J 12, 5.6 Hz), 1.94-1.84 (1H, m), 1.80-1.60 (3H, m), and 1.47
(9H, s). m/z (ES*) 454 (M+1).



157 Hz), 7.24 (1H, t, J 7.5 Hz), 6.76 (1H, d, J 3.0 Hz), 6.73

(1H, d, J : Hz) 6.63 (1H, dd, J 8.7, 3.0 Hz), 5.32 (1H, s), 4.77

(1H, s), 4. (1H, hept, J 6.0 Hz), 4.28 (1H, m), 3.98 (1H, m, 3.82
(2H, rr), 2.55 (1H, m, 2.21 (1H, m, 1.91 (1 1.79-1.62

(3H, ), °€’%¥”€) and 1.36 (6H, d, J§ 0 Hz). mz (ES T’?&%”‘(‘ﬁh). 5

EXAI\/PLE 181

(3R, 5R, 6S) - 3- (5- Hydroxy 2-i sopropoxyphenyl ) - 6- phenyl - | - oxa- 7-aza- spiro[ 4. 5] -
decane Hydr ochl ori de Et hanol i ¢ hydrogen chl oride (5M

4 nmL) was added to a stirred, cooledw 10 sol ution of
(3R 5R, 69) - 3- ( arsslc aXa h-S L

but oxycar bonyl . - 3 My, 0. US D
et hanol (2 mgﬂ)m@d t he mxture was stirred at roomterrperature for 3

h. The sol vent was pmpmaﬁ%weemmnwm pwte@%mlﬁémem%af&dwe residue -

was crystallized frome The was col lected and

dried in vAcuok W@P\lﬁl ‘Hé“MRﬁ@N@%ﬁBm %%6(’&7 40;(5H, p)) 64 (EHcbra Vi9 D34 ny,

929 mp. 175 0 [ f 2H,
o ,/07 56p(3H %15%3&3@11%& 4Iz€'tﬂi|§5 %"Hij@ mﬂzp?hﬁ 3371?%} .%?27},#&@%2(

6.52 (1H, d, J381¢H, 3)340(145):1(1 41%8*1(172 i"oﬁlﬂs'}t 41&)1{%)-1%0%)15(31139 (1H s),
4.27 (1H, heptzod(ﬁ{(%rhiﬁxaﬂz)l&ndﬂ.bb 178 (3H, m) m/z(ﬁS’Yé&((M"sl) , 3.44 (1H m,
322(1Hm) 2.50 (1H, m), 2.29 (2H, m, n,

2.02-1.84(3H, m, 1.14 (3H d, J6.0 Hz), and 1 36 (3H d, J6.0 Hz). mz
(ES+) 3681@0 (M+l). Found: C, 67. 2EXAMPUESS4 N, 3. 43.

Cerr]Herr] A
3.41%
(3R 5R 6S) - 3- [ but pe 6- phenyl -1 - oxa-7-(tert - but oxycar bonyl

)aza- 25 spirof 4 gﬁﬁ&g(ﬁﬂ otg%cetate 0. 86 mL) wB.'Bg dQﬂko\F:&r@o stirred, heated

2, 4- (di net hoxy)lodo enzene an - oxa- /-

(t ert - but oxycafiBRG) missure oF(3RHRED P Y‘B"’&ﬁ%“‘(@é@ew%‘?mﬁ*e&w 8pdemldi ng to

t7 h (63 0 m(3t2 E'O Qg ; oxa-7-(té)ft-bg%ﬁimhﬁn§ﬂﬂa-sﬁxﬁf[4 5ﬂe¢NNB(Ex3§QM‘iZ7 1, % Jxﬁrprola)smhﬂ:r r]

6. 50- 6. 42 (2H, °’1ﬁ’°"‘é" d %% ﬂfz‘“%‘*fo“y ﬂ”%’é“%‘* o9 "E’fk?l"‘ﬁf“s o °’C T’ﬁs °‘PfF”a“ éo 3
12 Hz), 3. 85- 3andbtheZhixtuid washébed(dbH10 % for 2 h7dnt{l AH gaslévolutioh 2easdd. Thelz) , 2. 55
gr)l!_l’ 1930_ ‘i 60 muregﬁas cgolgd !ig&d}lu%ed%gitl( Jvtg%&tﬁo nﬁb ]T;“%e %M& a%%ﬁl 84 (1H
WD 97/ 49710 with ether (3 x 20 mL), and the combined organic fractions were washed with bnne, '
PCT/ GB97/ 8$6304dried (MgSO0+) and the solvent was evaporated under reduced pressure. The résidhe

was purified by MPLC on silica gel, eluting with hexane/EtOAc (90:10) to give the

title compound as a eolourless oil (800 mg). 'H NMR (250MHz, CDCls) 5 1.46 (9H, s),

1.63-1.72 (4H, m), 2.26 (1H, dt, J 12.5, 5.0 Hz), 2.63-2.82 (2H, m), 3.81-4.04 (3H, m),

4.23-4.36 (1H, m), 5.34 (1H, s), 6.53 (1H, t, J 73 Hz), 7.12-7.36 (6H, m), and 7.58-7.61

25  (2H, m). m/z (ES*) 544 (M+1).

EXAMPLE 185
gpirof4.5]ldecane
30 Prepared from the compound of Example 184 according to the method of

Example 181. 'H NMR (500MHz, CDCls) 6 1.68-1.71 (3H, m), 1.93-2.00 (1H, m), 2.12-
2.19 (2H, m), 2.35-2.43 (1H, m), 2.80(1H, m), 3.34-3.37 (1H, m), 3.535 (1H, t, J 9 Hz),
3.82 (1H, t, J 10 Hz), 3.96 (1H, t, J 7.5 Hz), 6.10 (1H, t, J 7.3 Hz), 6.83 (1H, s), 6.90-

6.95 (2H, m), 7.25-7.35 (3H, m), 7.53 (2H, br &), 9.18 (1H, br s) and 10.16 (1H, br s).
35 m/z (ES*) 444 (M+1).



EXAMPLE 183

(3R 5R 6S)-3-[ 2. 4- Bi s(net hoxy) phenyl ] -6-phenyl -1 -o0xa-7-aza-spiro[ 4. 5] decane
Hydr ochl ori de Prepared fromthe conpound of Exanple 182
according to tygoRdsgd of 5 Exanpl e 181. [err]H NVR (368Mie

CDlerr] QD) [err] 7.60-7.40 (5H, ), 6.84 (lhggbr d, J 9 Hz), oo n0i60
6.40-6.32 (2H, m, 4.26 (1H, s), 3.98 (1H t, J 7.7 Hz), 3.78-3.70 (1H, m,

3.70 (3H, s), 3.61 (3H, s), 3.40 (1H, dd, J 12, 4 Hz), 3.17 (1H, dt,
J 11, 3 Hz), 2.40-2.15 (3H m, 2.07 (1H br d, J 13 Hz), and
1.96-1.78 (3H, nm). mz (ES+) 354 (Mkl). 10

EXAMPLE 184 EXAMPLE 186

(3R 5R 69)-3-[2-D fl| u \ ', - 1- oxa-
7-(tert- s St T-{tefte py |
chl orodi f uoroac@mﬂg@w dropW| se to sti rred heat ed

110 C t
(3R 5R 65 -85 hudr oshyerared from the compeynd of Exgemple 171 acsording to the methed of
oxa-7-(tert-but o@@mﬁtmnyﬂ@a‘ﬂaNMﬂ(BmﬂH’épm}aﬁé 38 H381(¢H om)] T.45 (9H, 5), g)87and

[ |
E\C/)E)?ﬁts: gnm was obser @gn%ez 1(7]2513@{,[1%2 2%f€é@ﬁ &'gsznﬁe@aéjﬁéﬁl )'% Cg?zr
2 h. until all gas) 8:961490i(th, w4 3@ (LH, 7)ed.50-4.57 (IH:rm),tﬁ,#Ee(fnﬂaélH;@bIG@d (Hﬁ,cﬂ,
diluted with watgfg é%%?e@ghoﬂh‘ﬁ o), ¥ 108 (51,4857 84 5REEL (), 7.80.7.34 [, bng S (3

x 20 nmL), and the connine ani c ons were was
dried (MySOH}r])7-60H8H: el 29 bm’z@ﬁ§4§€'§}%¥§9é§“hnder reduced pressure.

The residue was purified by MPLC on silica gel, eluting with

hexane/ Et OAc (90: 10) to give the ; ilﬁﬁ;g&oound as a colourless oil
(800 ng). [err]H NNR(250M—|z CDCI[err] 6(9H s)

1.63-1.72 (4H n)(ERBRA [sopti @hbid 6@ pRerl -a£8-,
3.81-4.04 (3H m_. . o 4. 46.1Hr’r) 534(1H s), 653(1H t, J73
Hz), 7.12-7.36 (GRS S8R : 25 (2H, n). mz (ES+) 544 (Ml).
EXAMPLE 185 16 Prepared from the compound of Example 186 according to the method of

(3R SR, 6S)-3-[2- [y, @adnkm,fﬂzu%%?z mavjébﬁ}yhlmﬁaﬁ%m&o z)0Xa-

7-aza- SpPIro ecane ared fromthe conpoun

Exanpl e 184 accorld'l&@Ht ), 2100-2:40 (RB gm), £.20-2.40 (3H, Ek)aﬁvﬁﬂ-é 4Q $1H, n[!)e3 F9-Bi5RICARL
(500MHz, CDCL[er rxlé)lah%rah ﬁiﬁﬁ‘floﬂlb n{))4 1&49@ 1%, % { lH 681(11& d,J

2.19 (2H, m,
o i 92§z>8§8é G (H, my .55 b . Shérgop ﬂil S g Aol i @%ﬁ(‘)( T
t, J 7.3 Hz)20 6. 836 (k). s), 6. 90- 6.95 (2H, m, 7.25-7.35 (3H, ,
7.53 (2H, br s), 9.18 (1H, br s) and 10.16 (1H, br s). 35 mz (ES+) 444
(M) . WO 97/ 49710
PCT/ GB97/ 01630 EXAMPLE 188

2R5R -3-[5-(Trifluoromet -2.(trifluoromethyvlsulfonvlexy)phenyll-6-phenyl-

1-oxa-T7-(tert-buto: bonyl -spirof4.5]d

25 Trifluoromethanesulphonic anhydride (0.68 mL) was added dropwise to a

stirred, cooled (0 °C) solution of (3R,5R,6S5)-3-(2-hydroxy-5-
(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-
spiro[4.5]}decane (Example 171, 1 g) in pyridine (4 mL). The mixture was allowed to
warm to room temperature and stirred for 16 h. Further trifluoromethanesulphonic

30 anhydride (0.34 mL) was added and the mixture was stirred at room temperature for
2 h. Aqueous copper (II) sulphate was added and the mixture was extracted with
cthyl acetate (3 x 50 mL). The combined organic fractions were washed with brine,
dried (MgSO0,) and the solvent was evaporated under reduced pressure. The residue
was purified by MPLC on silica gel, eluting with hexane/EtOAc (80:20) to give the

35 title compound as a colourless oil. tH NMR (360MHz, CDCls) 6 1.43 (9H, s), 1.78 (3H,



159 EXAMPLE 186

(3R 5R 6S) - 3-[ 2- I sopropoxy-5-(trifl uoromnethoxy)phenyl]-6-phenyl-I|-oxa-7-(te

rt- but oxycar bonyl ) aza-spiro[ 4. 5] decane 5 Prepared from

t he corrpou:ﬁ mple 171 according to the nethod of PCT/GBYRGIES0 Ption
RV

108. [err] OMHz, CDCl[err]) [err]ed. 33-1.35 (6H m, 1.45 (9H, s),
1.87- 1. 93 (1H, rr) 2.17-2.33 (4H, m, 2.5-2.59 (1H, m, 2.74-2.82
(1H, m, 380383(2H r’r), 3.96-4.00 (1H, m, 4.30 (IH m,

4.50-4.57 (1H, m, 5.35 (5.33 % 6. 81 élH d J 8.9 Hz)
6. 95-7. 02 ( 1H, mhpR,2612Ban); 218 ( m>73§ (2H, p3, 489 (1Hpqd, JA3GH), 437 (. dd, o
10 7.60 (2Hp.7%.9 H7), 6.3b1H, V27 ((ES ), %36 (5 ); GRPLIEURH, 4, J 7.6 H).
EXAMPLE 187

(3R 5R 69)-3-[ 2-1soprpoxy-5-(trifluoronethoxy)phenyl]-6-phenyl-1-oxa-7-aza-
spiro[ 4. 5] decane Hydrochloride 15 EXA__MMerar ed fromthe conpound of -
Exanpl e 18 )] ) af _ . 8 : )
(360MHz, 0 . L. O7 (. ;
178(1HW)M1M240(3H ,330340(1Hrr)

3.50-3.58 (1H, 10 (1H, 4.10-4. 18
(1H ), 4(39 (1H, As}’“m“e (.?ﬁﬁa 3’?1{%“%'“&"8&& (86 6m)89 (1H, m

6.93 (1H, s), QriSeromsdylsgimylgxy)pheryllst- ﬂ@ntlzwxw(terhbﬁtomybpnéma- 436
(M) 1ro .5]decane (Example 188, 200 meg), vmyltnbutyltuEW lhﬁ ixﬁgum chloride
i R o5 3&3@&';\{1«'%?&%&%@3”) eshseipatiadismn ) BOsped . tansds w1 PP
Trifl ugr onet lhagﬁssadgamdilhﬁnaalmwl dé&a(vf@ ﬁ%R’IﬂSQmm&-eG &ddgshts% A0 3E fir@ 1,
stirred, coole ol ution o [ OX
(trifluoronet h‘éﬁ’?t”gﬂhgﬂ% e)dGﬁb“rf@Lﬁ“ yas ?gpqatfgegn@rﬁe‘%“%ﬁy ?"‘6‘5’?#‘?‘351; Za-
spi r o[ 4. 5] dec arsidubwaspissoldedlin adetopitriler Thy mixkureew{siwashpd with dexane (30 mLhas

| d h
al l owed to Oma% e5B0dkd Wﬁggai g&&m @twa‘%&i the Comhflndd orgaifid Ner

trifluoronet hanesu was added an
mxture waB st &a@ws wererwashed Eﬁbé‘ﬂﬁ?’lﬂt@dﬂ&so‘) and th the?‘ﬁ“‘ﬂffﬁé&]’g‘%ﬁﬂpper (11)

sul phat e was agg&d rafided sﬁ&éméeemmbﬁﬁﬁéMWLbonmmgeleaMg acetate

(3 x 50 m.). The corrbl ned organi c fra ns wer e,washe
dried (MySQ er Mth M gf)B‘?"éR%ﬂd ﬁ?ﬁfé?‘g g&ﬁ@%@%@%ure
The residue  CDCly) ava.a':mn isf, 1682 (ki;, M?n,&om sn)] 2.2m(15etd), 2634 Ihddw 7.5

hexane/ Et OAc ( l,e | e il
[orT1H R (3600070 esbreh B I ap pop it ¢ BRTRR UM O, ot £59.8
' - 20  Hz),5.36 (2H, m), 5.57 (1H, d, J167Hz),697(1H dd, J 11.0, 16.9 Hz), 7.15 (1H, d),
7.25 (1H, s), 7.33 (1H, m), 7.356 (2H, m), 7.76 (1H, d, J 8.5 Hz), and 7.60 (2H, d, J 7.6

Hz).

EXAMPLE 190
25 i

spiro[4.5]decane Hydrochloride

Prepared from the compound of Example 189 according to the method of
Example 181. 'H NMR (360MHz, CDsOD) 5 0.53 (1H, t, J 15.1 Hz), 0.72 (1H, t, J 11.9
Hz), 0.90 (1H, m), 1.09 (3H, m), 1.95 (1H, td, J 12.4 Hz), 2.16 (1H, dd, J 12.8 Hz), 2.52
30 (1H, t, J 9.7 Hz), 2.78 (1H, t, J 7.9 Hz), 3.08 (1H, s), 3.92 (1H,d, J 11.04 Hz), 4.18
(1K, d, J 17.2 Hz), 4.83 (1H, dd, J 17.2, 10.9 Hz), 5.83 (2H, m), 6.16 (1H, d, J 8.5Hz),
and 6.37 (6H, m).

EXAMPLE 191




WD 97/ 49710

PCT/ GB97/ 01630 160

m, 2.25 (2H, n), 2.78 (2H, n) 3.85 (2H, m, 4.02 (1H, dd, J 13.7 Hz),
4.27 (1H, dd, wbomseme 8.7, 6.9 Hz), 5.30 (1H, s), 7.27 (1Hponces7eidde (5H,
m, and 7.57 (2H, d, J 7.6 Hz). 161

EXAMPLE 189 5

(3R 5R 69)-3-[2-(Ethen-1-yl)-5-(trifluoromethoxv)phenyl]-6-phenyl -1-oxa-7-(
tert- but oxycar bon I)aza sp| ro 4 5] decane A m xture of
(3R 5R, 69)-3-[ 54 arsonyllazaepiropd.blde
(trifluoromet hyl Sul fm&ﬂm&&hw&hpeummheqma&oﬂﬁﬁﬁtM&hy@aﬁ bonyl ) a

f{‘) Cehiuop L[ﬂ &qﬁaﬂf@ﬁmﬁwﬁoﬂf@h oV1.82) b bRy g kO 11

tetraki s(tri phergd pheophs we), 22h|(H6lide)y (3, 5(582) W62 (1H, ad, I2207.0 Hz)|12)88

15, fegnseed sl 4, Y1A55) P55, K Wholain ks S0 oB St L 0Eel 850 B 0

undter _[tedy?:ed _rl)_r(eHstyUtezde) 582 (1H, ;),gssy(m.lddue am('gﬂomng (3HcIm),7.51 ('II'IFI\ d,J
acetonitrile Xt U e
m xture was ext p;:ec da’\'/éfﬁx\@t%ﬁ&%ia@é?gznt EE)?;&&&@%)M) and the conbi ned

organi c 15 fractions were washed with brine, dried (MgS err]) and the

sol vent was evapor at ed under regaARfPIE ggHUr €. The resi due was

purified by MPLC on silica gel eluting g . .. wth hexane/EtOAc (85: 15) to
gi ve the tllq d rifluoroethox .g:_u oroanethybohenyll-6-phenylcl-gxg ])

Terr] 1.47 (9H .5).ecikrfRiauah r’r), 1 83 (1H m. 2.25 (1H td), 2.63 ( 1H
dd, J 7.5 —%_J_%%HZ 82 8.3 H
3.98 (1H, dd), 4.24 Pmar%d th ouid g m%“*g%lt“’zﬁd“’&)t“}?’&efh‘(di )
16.7 Hz), 6.97 (Exkkmp Msmmmwamuﬂzmvch)tnmwadm).196202(1H :352(12H

s), 7.33 (1&2) @(13,7&,3; 156143 By, 2.50-88s e )2 77 Bt 3¢, Fabia, ?99{%&&5{%@@8 2“%

[N

eizn_ﬂi._; 3 =

7.6
(3R 5R. 6S) -15 [ 2-12H hema)az)(m dd, 197, 8 8HANeOT(XH) S M2/ Ha), 6. 72 (8Hyt, J 1-30H4); 7- az -

compound o Exalr - SEERARH AN 4680, and e 10 o mSLARRE PRI BRI 1

[err]H NVR (360MHz, CD[err]OD) [err] 053(1H t, J 15.1 Hz), 0.72 (1H, t,
J 11.9 Hz), 090(1H n'), 3 3195(1H td, J 12.4 Hz),

2.16 (1H, dd, J128Hz‘);, ) 278(1Ht,J79
" Hz), 3.08 (1H, ¢3R.5R.65)3-2 oxa-7-(terly (] 17.2

Hz), 4.83 (dH, dﬂmﬂ Hondla & ﬂ@gecﬁneSB (2H n) 6.16 (1H, d, J 8.5Hz),
ggd 6.37 (5H m. Prepared from the compound of Example 176 according to the metWIYPLE 191 .
(3R 5R 69) . 3- [ 2-Bxample218¥r {H NMR (360MHBx, /0D Cs) 6t7v60f(2Hal. d17ek Hz)] ). 35@Hyt, Y-75 phenyl

-1 -oxa-7- Hz), 7.25 (1H, t, J 7.5 Hz), 7.15 (1H, d, J 2.8 Hz), 7.12 (I1H, d, J 8.8 Hz), 7.00 (1H., dd,

J 8.8, 2.8 Hz), 6.50 (1H, t, J 73.3 Hz), 6.48 (1H, t, J 73.5 Hz), 5.34 (1H, s), 4.28 (1H,
25  m), 3.97 (1H, m), 3.84 (2H, m), 2.77 (1H, m), 2.66 (1H, m), 2.26 (1H, m), 1.84-1.65 (4H,
m), and 1.46 (9H, s). m/z (ES*) 526 (M+1).

30 Hydrochloride
Prepared from the compound of Example 193 according to the method of

Example 181. 'H NMR (360MHz, D20) 5 1.83 (1H, m), 1.98 (2H, m), 2.08-2.36 (4H,
m), 3.20 (1H, m), 3.52 (1H, m), 3.70 (1H, m), 4.05 (1H, m), 4.30 (1H, s), 6.46 (1H, t, J
73 Hz), 6.73 (11, t, J 74 Hz), 7.05 (3H, m, ArH), and 7.55 (5H, br s). m/z (ES*) 426
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(tert-butoxycarbonyl)aza-spiro[4.5] decane Prepared fromthe
conpound of +E¥3hfp 167 according to the nethod of ggﬁ ﬁﬁ"‘:%gl
[err]H NVR (360MHz, CDCl[err]) [err] 1.44;4PH, s), 1.64-17 %B 1.96
(1H,: dd, J 13.0, 8.3 Hz), 2.21 (1H, dt, J 13.0, 5.4 Hz), 2.62 (1H,

dd, J 12.2, 7.0 Hz) 2.88 5 (1H, dt, J 13.3,4.0 Hz), 3.82- 3 90 (2H n,
3.98-4.05 (1H, 4 29-4. 31 (1H, , 4.42 2H, g, J7.9 Hz), 5.32
(1H, s), 6.88 )§°“'5’8C65ﬁ-é')ﬁ,» 5#’&23-?-.03#29%0%6} requires: C; B.2H, 52; N,

8.6 Hz), and 73%%.7.63 (3H, n). mz (ES+) 560 (M1).

EXAMPLE 192 10

(BR5R 6S)-3-[2-(2,2,2-Trifluoroethoxy)-5-(trifluoronethvl)phenyl]-6-phenyl
-1 -oxa-7- aza- spiro[ 4. 5] decaneEXA_M_PL_E_w_ Prepared fromthe
conpound ofy EXdjpkR adPd. 1508 . AR, & . JFxanple 181.
ferr]H NVRY( 3600885 S Aol oM P hilS alllerts 05 (1H, ),
2.12 (1 PputoX 4.5ldetane) 20- 2. 38 (3H rr) 2.77 (1H dt, J
12.4, 3.0 Hz), 3241: J97
8.3 Hz) 407 (1H fe]a'i&ed(ﬁom &g%@mpwnﬁifjmnﬁl@l@c&orﬁ??& L(hyfhetlgoq.?f 24-7 34
(4H, ), 7.39 PhlsééW)( 6‘% €DBJe) & 145 QHhs), 1i9-1.83(4H,1m52.26 46D ( M+1) .

EXAVMPLE 19S de12876Hz),263-280(2Hm),381389(2Hm),396400(1H 426429
er

(3R 5R, 6S).- Bi s(difluorao 0oX - OXa-

but oxvcar 8nv| ?Qié“k?é?%?’sf&ggg 'ya)«PHz), 3851694?111;) aq7eﬂlﬂlﬁnm ¥e22-
conpound of Ex&I2p (X, i},07. 320QH] &), ITBOt(EH ) & TS 0d/2TES*) 478 (M+1Fxanpl e 184,
[err]H NWR (360MHz, CDCl[err]) 8 7.60 (2H, d, J 7.5 Hz), 7.33 (2H, t, J 7.5
Hz), 7.25 (1H, t, J 7.5 Hz), 7.15 (1H, d, J 2.8 Hz), 7.12 (1H, d, J 8.8
Hz). 7.00 (1H dd, 188 zsmﬁm(m t, J 73.3 Hz), 6.48
(1H t, J 73.5dar 6586 1k o) (1} ool 20 GIH M. 3.84
(2H, m, 2.77 CIH. g ) P R el OxR- T A,

n, and 1126 (&

(Eg(éNEIIiEGé)gél?) [ P ed from the m o)?nd of Example 195 aocé:rlicglllngto t(})l.?( (xanet og ;g spll o[ 4.

5] decane 30 éﬂﬂ’a’:ﬁgg ﬁ&g&ﬁ?%%—?z, ﬁ)& 2F‘Jr B‘ 288k 23{aH cehddbnd of

(Ei'(),ggpl\/:—; 1%? acgae (iH)Gn)} $32- ggsmfl ,)(13.66-3.75 (1H, m),@@mhes)(l)@ﬁz(lgig{ EfmaNNR '
err rr

M, 3.20 6‘%&5‘2’]“(‘}1‘?—« %%’ %%BCM%M@S%W@#? . 4.30 (1H s),

646(1H 73 Hz), 6.73 (1H, t, J 74 Hz) 7.05 (3H, m ArH), and

3R.5R.65)-3-[5-Flu

butoxvcarbonyDaza-spiro[4.5ldecane
Prepared from the compound of Example 178 according to the method of

25 Example 201. 'H NMR (360MHz, CDCls) 5 1.45 (9H, s), 1.57-1.76 (4H, m), 1.86-1.95
(1H, m), 2.18-2.23 (1H, m), 2.56-2.65 (1H, m), 2.72-2.85 (1H, m), 3.81-3.88 (1H, m),
3.94-4.03 (1H, m), 4.24-4.38 (3H, m), 5.30 (1H, s), 6.74-6.79 (1H, m), 6.89 (1H,dt, J
12.9, 4.4 Hz), 7.05 (1H, dd, J 13.6, 7 4.3 Hz), 7.25-7.35 (3H,m), and 7.59 (2H, d, J 10.9
Hz). m/z (ES*) 454 (M+1-C4Hs).

30

EXAMPLE 198

spiro(4.5]decane Hydrochloride
Prepared from the compound of Example 197 according to the method of

36 Example 181. 'H NMR (360MHz, D20) § 1.88-1.97 (3H, m), 2.08-2.13 (1H, m), 2.26-
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(MH1). Found: C, 56.8; H 5.0; N, 3.3. CJerr]JHerr]Ferr]NJerr].HCl
r EC]Ui res: C, %9’?7/49’110 5.2; N, 3. 0% PCT/GB97/01630

EXAMPLE 195 5
(3R, 5R, 6S) - 3-[ 5- Fl uor o- 2- (dlfluoronethoxy)phenyl] 6- phenyl - 1-oxa-7-(tert-
but oxycar bonyl ) aza-spi ro[ 4. 5] decane Prepared fron1the

conpound of Exanple 178 accordin o the
ForPTH NVR ( SOONPST @bamt Saprh 2t Eam) 1955 4 G m 57018044, JGH 4 81 Fay 4.1 26

s 0p (! 1A et oty o e,
. 96- 4. , b. , s), 6. , t, :
Hz), 6.89-6.94 (mm(a%gsé}%@@%m( . 7.22- 7.27 (IH M, 7.32
(2H, m, 7. 59 (2H, d, J 7.9 Hz). mz (ES) 478 (M) .

EXAMPLE 196

(3R, 5R, 6S) - 35[5 FIuoro 2- (d|f|uoroneth&%%%%ﬁéﬁfPF-G phenyl - 1- oxa- 7-aza- 15
spi ro[ 4. 5] decane (Hi8lk i pro-2-i -6-Phenyhl-oxh--flents t he conpound of

Exanpl € 195 7 . ' Exanpl e 181, H NVR
(3600, D[e??f&—“{&e—%%@f&@é%ﬁf %'%%&E 2 82203 (L m . 5 16,

3.26 (1H, m), 3.32-3. Byepemq&qﬁthesomlsd?@{amle i accprding tothe mephod@f 11 ( 1H,
g ,783( K/ﬁlf Diloription 268.6H MR ddoMBz; CBOB) 8/1.5P1.93 GH, pH.H @ h}PHnl)h 6£St)

(3R 5R, 69) - 395 FR8 (3. 20) .86-189(HH, i)y B 13,22F G0H, et ?-$Q %MTZ(i%*hJY (te
re- but oxmerb@mﬁ bammmq{;ﬂa%de@mm),us (1H, t, J 7.2 HzP428asgd from

t he conpound of 7 C rdln |l e 201.
Lhe compound of T TRLEad G 3 806 ep % Su' DErBA N9 w3le damca EATE LS 43
1.86-1.95 7(224,25rH, i), m&azzm&o(aidd,wmzﬂzd o PHHS miZ(BS*) 70 (M+DH2- 2. 85
(1H, m, 3.81-3.88 (1H m, 3.94-4.03 (1H ), 4.24-4.38 (3H, r‘r),
5.30 (1H, s), 6.74-6.79 (1H, m, 6.89 (IHdt, J 12.9, 4.4 Hz), 7.05
(1H, dd, J 186, 743Hz)725735(mM£L_M759(2Hd3109
Hz). mz (ESt) 4 dubolot

EXAMPLE 198 '
(3R.5R.68)-37[5-§&95£bb¥d%2.2.2-trif|yoroethoxy)phenyl]-6-pheny|-1-oxa-7-az
a- Spi ro[ 4. 5] dpspRRd o e Bdrioude of Example 199 according’fotR@ bRthdilopm t-he

conpound of Exanpl e 197 ' t he t 0 ) i
[ err]H NMR (360 améfé?f?%ﬁ@?#@’s@@%ﬂ?% 4 rﬁ%;" ?’o@g%%&g?’ Hp:.
. 26- 20  1.81 (1K, t, J 12.6 Hz), 1.96-2.00 (2H, m), 2.10-2.14 (2H, m), 2.26-2.32 (1H, m), 2.40-
2.43 (1H, m), 3.18-3.23 (1H, m), 3.47-3.53 (1H, m), 3.64 (1H,dd, J 10.8, 8.3 Hz), 4.09 .
(1H, t, J 8.0 Hz), 4.24-4.28 (2H, m), 6.90-6.99 (3H, m), and 7.56 (1H, s). m/z (ES*) 370
M+1).

25

butoxycarbonvl)aza-spiro[4.5]de

2.2,2-Trifluoroethyl trichloromethanesulfonate (127 mg, 0.45 mmol) was

added to a mixture of (3R,5R,6.5)-3-(5-hydroxy-2-isapropoxyphenyl)-6-phenyl-1-oxa-7-
30 {tert-butoxycarbonyl)aza-spiro[4.5]decane (Example 180, 140 mg, 0.3 mmol) and

potassium carbonate (104 mg, 0.76 mmol) in DMF (3 mL) and the mixture was

heated at 60 °C, adding additional 2,2,2-trifluorcethyl trichloromethanesulfonate

(338 mg, 1.2 mmol) and potassium carbonate (166 mg, 1.2 mmol) after 4 h. and 22 b.

After 46 h., the mixture was cooled, poured into agqueous citric acid (10%, 20 mL) and
35 extracted with ethyl acetate (3 x 20 mL). The combined organic fractions were
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2.37 (3H, r‘r) 3.15-3.21 (1H, m, 3.38-3.41 (1H, m, 3.70 (1H, dd, J 10.3,

83 Hz) ég"{’éﬁ"“ (1H, t, J 7.5 Hz), 4.29-4.47 (3H, m, P@,,§ @9 (3H

, 7.48-7. and 6.29 (2H, 1640 - Mz (ES+) 410
EXAI\/PLE 199
(3R 5R 6S) - 3- (5- Fl uor o- 2-i sopr opoxyphenyl ) - 6- phenyl - 1- oxa-7-(tert -
but oxycar bonyl ) aza-spiro[ 4, 5] decane Prepared fromthe

conpound of Exwaghed wifiGagueown cifiricgeid(14%.&2 330 hblandtbrine (20 mL)Dddest (MeSOan 108.

[err] H NVR (36QMrihe s%dﬂsrdvlp&ﬁfeahn&u%@a&e@&eé&% mmﬂduéﬁvaﬁ%thﬁé& 1.63-
10 1.78 (2H, n), 1.86-1.89 (1H m. 2.18- (1 60 (1H,

m, 2.77 ( 1H ﬂt‘sh ¢plumn °hf°m1*28¥5’1’h!1°’(9 s'i'-\z') 831@1“?‘?33"@‘70'(1ch 3801 01 (1H,
m, 4.29 (1H, increhéing td80:20)40 five fhetitle compound (188 mg)84%).. .\ENMR lR508MHz,

7.22.7.25 Buit O it ankan s g8 mo iy Sl sy o

(M+1). 2.18-2.24 (1H, m), 2.52-2.59 (1H, m), 2.71-2.81 (1H, m), E)mktlablia}mﬁb 4.25-4.35

(57 57 6505 Gy £ PR by B T B o)

Exanpl e 199 ac@addiasy3Hom), aed M6t RH| doi 7.6 Hz). m/zBSHHSMEL. [err] H NWR
(360MHz, Derr]O [err] 1.00 (3H, d, J 6.0 Hz), 1.04 (3H, d, J 6.0 Hz), 20
1.81 (1H, t, J 12.6 Hz) 1.96-2.00 (2H, , 2.10-2.14 (2H, m), 2.26-2.32
(1H, m, A4040- .43 (1H m, MQZLMEH rr) 3.47-3.53 (1H m,
3.64 (IH dd, Jgisk --TeBropd ifluorodtHoxviphedviRe Shéi)-1-ofa- 74z 28 (2H,
m, 6.90-6.99 : : VFT). 25
EXAMPLE 201.
(3R 5R, 65)-3-[ 2- |SOPfeﬁmuxfro‘iu(h&camaodnalofmmzmcueydrmewdh]en@tm%yl 1- oxa-

S ST 11 vor BatmpR BT AR AARRER MO Cog Bl S.2060 Ho. 14 . 4 60 Hrl

added to asm xtwgr4a.saf(1H, m), 1. 98- 2 05 (3H, m), 2.20-2.32 (2H, m), 2.38-2.48 (1H, m), 3.20-3.32

{Lort-but bxycalBoRg) TaLase (APRPRRBHAREH s RAR Uy Wil ol go oty

and pot dd.sf 168, (Be!rﬁz)n@?'bﬁ{iﬂ_(ﬂfﬁ e}, ax@, 7758- Wﬂ.mhmﬂ\ﬁs’()%ﬁﬂ?ﬂﬁnd t he
m xture was heated at 60 [err] C, adding additional
2,2,2-trifluoroethyl trichloromethanesul fonate
PLE 20
20 3R.5R.65)-3-[2,6-Bis(iso henyl]-6-phenyl-1-0xa-7-(tert-butoxyearbonyl)aza-

spiro}4.5]ldecane
Prepared from the compound of Example 180 according to the method of

Description 108. YH NMR (360MHz, CDCls) 6 7.60 (2H, d, J 7.7 Hz), 7.32 (2H, t, J 7.7
Hz), 7.23 (1H, ¢, J 7.7 Hz), 6.82 (1H, d, 7 2.9 Hz), 6.77 (1H, d, J 8.9 Hz), 6.69 (1H, dd,

26  J8.9,29Hz), 5.32 (1H, s), 4.43 (1H, hept, J 6.0 Hz), 4.29 (1H, m), 3.98 (1H, m), 3.83
(2H, m), 2.78 (1H, m), 2.55 (1H, m), 2.21 (1H, m), 1.93 (lH.\ m), 1.79-1.63 (3H, m), 1.45
(94, s), and 1.30 (12H, d, J 6.0 Hz). m/z (ES*) 510 (M+1).

EXAMPLE 204

30

Prepared from the compound of Example 203 according to the method of
Example 181. m.p. 233-236 °C. 'H NMR (360MHz, CD3;0D) & 7.68 (2H, m), 7.62 (3H,
m), 6.82 (1H, d, J 8.9 Hz), 6.75 (1H, dd, J 8.9, 2.7 Hz), 6.65 (1H, d, J 2.7 Hz), 4.88
35 (2H, br s), 4.49 (1H, hept, J 6.0 Hz), 4.38 (1H, hept, J 6.0 Hz), 4.37 (1H, s), 4.16 (1H,



(338 ng, 1.2 mmol ) and pot assi um carbonate (166 ng, 1.2 mml) after 4 h.
and 22 h. After 46 h., the m xture was cool ed, poured into aqueous
citric acid (10% 20 nlL) and 35 extracted with ethyl acetate (3 x 20
m.) . The conbipesn@fgani c fracti ons were WO 97/ 4%cfcBo7/01630
PCT/ GB97/ 01630 165 164
washed with aqueous citric acid (10% 2 x 20 nL) and brine (20 nL), dried
(MgSg err]) and the sol vent was evaporat ed under reduced pressure.

The residue wa [l gl f omgt | i.,ca
gol . ol uting w PGSR RY PP (e d Pab RS G S5 ARRARY 39 (i 00,
th[))C] gi[ve §?e8t iltIZ*.OQ(:d)-ﬁp(ﬂHldl)(le(ﬁﬁgﬂ eBg.O%If{E)z) Elgal_llr@lﬂ)dxlmf%%am&zl 801, t53(BHH trlT') J 6.0
err : . , s), 1.60-1. : :
1.87-1.92 (1H, 2 @8 4o fePy'®) (1H m, 2.52.2.59 (1H, m, 2.71-2. 81
(1H, m), 3.77-4.00 (3H, 1), 4. 25-4.35 (3H n') 4.42-4.49 (1H, m,
5.38 (1H, s)g 6.70-6.82 (2H, m, MAMP 7.24-7.35
(3H, m, and 7.61 (%H d, %7 6
EXAMPLE 202 . -3-(5-Chloro-2-met S A-ORA- (-lbeTe- DULOXYCE aza-
(3R 5R 6S) - 3- [Z-WS (2.2.2- tr|fI uoroet hoxv)phenyl] 6 phenyl - 1- oxa-

{he” corpound of | ExanEPoEt BHB ARG Ry beREdsheptan ap] GR.6S)6BhpRaiane 71 91
[err] H NVR ( 360Mtiri-bhthbsicifbodyljaes-sgirdd.Slded-Behe @esclipGod)8)arcordingth t(nahlptldd

385 4 (1 Eskmily o sB B eyl cns aiipu T bS5 Aol

(1H, m, 4.12-4.QH, fn),13,48)2.53(182m}, Pi64-272 (1H, %} 3(7213.83 (2H, m), 3(7d (3H] s}, @.28; 8. 4
e oo 50 (25 ) m) H¥b (08, defdni olEt, B 8 85, 0727 18R, bflind 53755
(3R 5R. 6S) - 3- [ 2. GHpm} mv/s B3 b Mdhenyl | - 6- phenyl -1 - oxa- 7- (tert - but oxycar bo
nyl)aza- spi ro[ 4. 5] decane Prepared fromthe conpound
of Exanpl e 180 according to the nethod_of Description 108. [err]H
NMR (360MHzY®cDal [err]) [err] 7.60 (2HEXAMBLE 206, ,) = 7 32 (2H t, J 7.7
Hz), 7.23 (1H, t@ERbRES)-3HE o-B-netHdxyplibn DhSnyitt B-afa-sitid de

Hz), 6.69 (1H, 2 8.9, 29Hz)532(1H s)443(1H heth60
Hz), 4.29 (1H, ﬁﬂ%ﬁi&éﬂé : 1H, m, 3.83 (2H, m, 2.78 (1H, m, 2.55
(1H, m, 2.21 (1H, nPregar&Bfrérithe compodnd/¢f-ExadBle29biaccnidinglto ke method of (9H,

E%NSEE % 020 (12} anthie 781019 NIER (366M?Iz(ﬁ%ﬂs 1583 Jo\et)m), 8.22 (1H, m), 3.51-3.67

20  (1H, m), 3.61 (3H, s), 3.68-3.74 (1H, m), 3.99-4.03 (1H, m), 4.29 (1H, =), 6.85-6.88 (1H,
d, J 8.8 Hz), 7.13-7.14 (1H, d, J 2.5 Hz), 7.17-7.21 (1H, dd, J 2.5, 8.8 Hz), and 7.56-
7.59 (6H, m). m/z (ES*) 368 (M+1).

25

{tert-butoxycarbonyDaza-spiro[4.51decane
Prepared from the compound of Example 171 according to the method of

Example 201. 'H NMR (360MHz, CDCls)  1.37 (9H, s), 1.61-1.67 (1H, s), 1.80-1.87
(14, m), 2.09-2.13 (1H, m), 2.52-2.57 (1H, m), 2.71-2.77 (1H, m), 3.72-3.80 (2H, m),
30 3.89-4.00 (1H, m), 4.21 (1H, m), 4.26-4.33 (2H, q, J 8 Hz), 5.23 (1H, s), 6.73-6.75 (1H,
d, J 8.9 Hz), 7.01.7.03 (1H, m), 7.11 (1H, m), 7.17-7.27 (3H, m), and 7.50-7.52 (2H, m).
.m/z (ES*) 576 (M+1).



30
(3R, 5R, 65)-3-[ 2. 5-Bi s(i sopropoxy) phenyl ] -6-phenyl -1 -oxa-7-aza-spiro[ 4. 5] dec

ane Hydr ochl ori de Pr epar ed fromthe conpound of
Exanpl e 203 oNg to the method of Exanpl e 181. pé/gportsan 236
[err] C [erriElRl*#é(%OM-lz CDlerr]CD) [ggg]l 7.68 (2H, m, 7.62 (3H

m, 6.82 (1H, d, J 8.9 Hz), 6.75 (1H, dd, J 8.9, 2.7 Hz), 6.65 (1H, d, J

2.7 Hz), 4.88 35 (2H, br s), 4.49 (1H, hept, J 6.0 Hz), 4.38 (IH, hept, J
6.0 Hz), 4.37 (1H, s), 4.16 (1H, WD 97/ 49710

PCT/ GB97/ 01630 M_MLI_J'_)_& 165

m, 3.77 (1H m@rsRed ifludroethoyi4- (il iotlenyl)-6-pRent 102437 M
2.20 (1H, m, 132 (6H d, J60HZ) 1.21 (3H,
d, J 6.0 Hz), . 0 : Hz) . M z (ES+) 410 (M+1). 5
EXAMPLE 205 Prepared from the compound of Example 207 aeoordmg to the method of

3R, 5R, 6S) z3- ChI t- byt b

(3% oR 69 5% (el S R ORRE, Bloy T A TRY i i 04 Bl i v o2 bon
5-chl or o- 2- rretbeayamdﬁ)balzems(nndn)(assa 863 (28, phmM4l2(lﬂam7.-427-4 31 (2H, q,
tert-but | ding t
the et hod 0 S HpIEEEY lﬁﬁﬁﬁkf‘rﬂ?ﬁﬁm@%m%%%?ﬁﬁ 3 a0
(9H, s), 1.59- GBIB&)(@H(ES))NQMQDZ 22 (1H, m, 2.48-2.53 (1H m,
2.64-2.72 (1H, m), 3.71-3.83 (2H, m, 3.73 (3H s), 4.20- 4.24 (1H,

nm, 5.28 SlH, s), 6.69-6.71 (1H, d, J 8.6 Hz), 7.07-7.27 (5H, m, and
7.53-7.5510 (2H, m. mz (ES+) w@ﬁ 15

EXAMVPLE 206 ) : 5-(tri : A : -7-
(3R 5R. 6S) - 3- (

ne Hy dr &¢ e par ed fromthe corrpound of Exarrpl e
205 according to theydmirb’;swna;hylbmm;de(ﬂzaﬁg)hvesdxﬂibdt(fsmﬂthbmmaﬁm

561 ton g f ! il biermPhon iy ol ofy Pliplytocidronpiice EL- o oo
(1H, d, sirci4.Bldbtmne (Bxat@le1 14274 ¢) arid passivgn parbonare (192 mebin (1H, dd. J

E Xi\ I\/PE E8 255 5 SMtlZyli%Qmamde (3 mL? T8 nlixtiire Wis stitfed at 560 for I8h M‘ilud into

(3R 5R. 6S) - 3- [ water (100 mEang|entrpcted wish gthyincetatq @28 mineTherrippipnd AxRPIC6- pheny
| - 1- oxa- 7- fractidnk Yebe WahOX Wt bEQS Y 3) afd wafk, ddled (M}SIGH,a0a the solvent

was evaporated under reduced pressure. The residue was purified by

20 chromatography on silica gel, eluting with hexane/EtOAc (95:5 increasing to 20:10),
to give the title compound as an oil (178 mg). 'H NMR (360MHz, CDCls) 5 0.23-0.28
(2H, m), 0.54-0.59 (2H, m), 0.81 (1H, m), 1.18 (2H, m), 1.38 (9H, s), 1.63-1.72 (3H, m),
1.89-1.95 (1H, m), 2.12-2.16 (1H, m), 2.48-2.53 (1H, m), 2.69-2.75 (1H, m), 3.68-3.79
(3H, m), 3.89-3.93 (1H, m), 4.27 (1H, m), 5.27 (1H, s), 6.68-6.71 (1H, d, J 8.89 Hz),

25 6.95-6.97 (1H, m), 7.03 (1H, m), and 7.52-7.54 (2H, m). m/z (ES*) 648 (M+1).

EXAMPLE 210
zn-spiro[4.5]deca d ride
30 Prepared from the compound of Example 209 according to the method of

Example 181. H NMR (360MHz, D20) 5 -0.01-0.00 (2H, m), 0.57-0.59 (2H, m), 0.94
(1H, m), 1.76 (1H, m), 1.95 (2H, m), 2.21 (2H, m), 3.19-3.23 (2H, m), 3.53 (1 H, m),
3.61 (1H, m), 3.99 (1H, m), 4.35 (1H, m), 6.28-6.30 (1H, d, J 9.0 Hz), 6.67-6.68 (1H,
m), 6.75 (1H, m), 7.46-7.52 (3H, m), and 7.61-7.63 (2H, m). m/z (ES*) 448 (M+1).

35



Prepared fromthe conpound of Exanple 171 according to the nethod of
Exanpl e 201. [err]H NVWVR (360MHz, CDCl[err]) [err] 1.37 (9H, a), 1.61-1.67

(1H, s), 1.80-1.87 (1H, m), 2.09-2.13 (1H, n), 2.52-2.57 (1H M,
2.71-2. 77 (1Hwo9maeAe72-3.80 (2H, nm), 30  3.89-4.00 (1H mcrieBy?HaeselH,
m, 4.26-4.33 (2H, q, J 8 Hz), 5.23 (1H s)g76.73-6.75 (1H, d, J8.9
Hz), 7.01-7.03 (1H, m, 7.11 (1H, m, 7.17-7.27 (3H, m, and 7.50-7.52 (2H,
m . mz (ES+) 576 (Ml). WD 97/ 49710

PCT/ GB97/ 01630 LE 21 166

EXAMPLE 208 M———i

(3R 5R, 69) - 3- [ 2- (3R.5R.65) B [2{Benevloeyt Htw , prphdnyk by d-] - 6- pheny
| -1 -oxa-7- . S0 I Of ne Hydrochl ori de Pr epar ed
fromthe comoun&%@%ﬁ%gﬁ%ﬂg%%or ding to the nethod of 5 Exanpl e
181. [err]H NNR ( 360Nkteparef &om|thyy cqmponid of legiJ0 agaerding to the gethedoft ( 3H,
m, 2.25- i ﬁz’ﬁ*mMﬁeBﬂnﬁ ﬁ:@)é&'ﬂﬁ-ﬁl é4ﬁ xﬁﬁzﬁsﬁ%g mme 10

4.07-4.12 (1H g‘
6.81-6, 84 (1H 32208, o)$31 @ mﬁ?lwe((éﬂ,mhﬁ%%( o), .08 (1H, m),421(5H

21()) A Mz (ES+) A7Gm( Mré36-6.89 HH, m), 6.93 (1H, m), 7.00-7.04 (1H, m), 7.24 -7.25 (2H, m), 7.85XAMPLE

(3R 5R. 6S) - 3- [ 2- - ¥4/ EHo pp A Ttd HAAPH. =)- /e (B ) M Mdthoxy) phenyl ] - 6- pheny! -

-oxa- 7- (tert-butoxvcarbonyl)aza-spiro[4.5] decane

Cycl opr opyl ggt hyl brom de (112 ng) ms%&? m xture of (3R 5R, 6S)- 3-
(2- hydroxy (tl’lf| uororret hoxy)phenyl) =f-oxa-7- (tert but oxycar bony
| )aza- spi ri@R& efHomy)1Z/(2 luor Ciphe gl

(192 rrg) In i The mxtre was stlrredat 60
[err]C for 18 hﬂg‘tp%&# L 2 151;4%1 ;(100 n.) and extracted with =
ethyl acetate (2 x 25’rnna)red frive theepmipaued ofiiyample 176 according toshe wethodef e
washed with bri rﬁa&,;’pl&mammmtgsomrzl @ﬂcﬁMﬁﬁ@wh ) 15610168 teJmem';Oi aze.ﬂhs

was evapor at ed under reduced %eessure he residue was purl

o oo S A Hem. 208 th (B0 A R0cs 50 U, b 2B 18 By 8B5S S (e ng € o
- 90:10), t H8WB. ys(ml&)taH-@zogmm;nﬂzmsﬁamq,l.mdm), 522 (1H, &), 6]3d NVR

(o et oS by Yty e ol Eoha s ap, o1 f3b Yt e 7 b6l W o

1.89-1.95 (1H, .8 H2), TA52.ZIG3H i), and 7.50-748 (2, 5. lHESHP58 BIHAY- 2. 75 (1H, ),
3. 68-3. 79 (3H, n), 3.89-3.93 (1H, rr), 4.27 (1H, m, 5.27 (1H, s),
6.68-6.71 (1H, d, J 8.89 Hz), 25  6.95-6.97 (IH n), 7.03 (1H m), and
7.52-7.54 (2H, ). mz (ES+) 548 (Ml)MLE&L

aza-spiro[4.5]decane H chloxi

Prepared from the compound of Example 212 according to the method of
Example 181. 'H NMR (360MHz, D20) 5 1.89-2.32 (7H, m), 3.20 (1H, m), 3.49 (1H,
26 m), 8.65-3.71 (1H, m), 4.08-4.12 (1H, m)}, 4.29 (1H, s), 4.29-4.37 (2H, q, J 8.6 Hz), 6.67
(1H, t, J 74 Hz), 6.87-7.02 (3H, m), and 7.54 (6H, s). m/z (ES*) 458 (M+1).

MMPLE 214

30 tert-butoxycarbonyl)aza-spiro{4
2,2-Difluoroethyl bromide (120 mg) was added to a mixture of (3R,5R,6S)-3-
[5-(difluoromethoxy)-2-hydroxyphenyl]-6-phenyl- 1-oxa-7-(tert-butoxycarbonyl)aza-
spiro[4.5]decane (Example 176, 200 mg) and potassidm carbonate (145 mg) in
dimethylformamide (4 mL). The mixture was stirred at 50 °C for 2 h., poured into

35 brine and extracted with ethyl acetate. The combined oxganic fractions were washed



EXAMPLE 210

(3R 5R, 6S)-3-[ 2- (Cycl opropyl net hoxy) -5-(trifl uoronet hoxy) phenyl ] - 6-phenyl -
-oxa-7- aza-spiro[ 4. 5] decane Hydrochl ori de 30 Pr epar ed
fromthe co Exanpl e 209 according to the nethod o anpl e
181. [err]Hr‘legggomlz Derr]O [err] -fgg01-0.00 (2H, m}%mgyl%@g (2H,
m, 0.94 m, 1.76 (1H, m, 1.95 (2H m, 2.21 (2H, :
319323(2Hr’r)353(1H n, 361(1Hr’r)399(1Hn)435
(1H, m, 6.28-6,30 67-6.68 (1H 75 (1H,
o 7k 7 6 PiShvalgr ® sl GUEBPas i Sia aciypic e asecsyd wodse kb 35

WO 97/ 49710 pressure. The residue was purified by chromatography on silica gel, eluting with

EXCZ\{VPGEEI;WZ g % 63Ohexane/EtOAtz (90:10 increasing to 80:20), to give the title compound as an oji16(17 8

(3R 5[R46§% 3- [ﬁgBeﬁimmﬁsomHz EDCIsi® 146 (AED o) .51 T6YAH, 16), pne?pB{nH,cm)a- 7-aza-
sSpiro eca I (0] e () un (0]
il o 178 acR Sy g RE7 R 7 (0% my 27 202 (I SO B0 4 O, )l SENRE
(360MHz, DJ er r {18 npet 114.24 @, td,98.9, 49 Hy), 4.27 (U&.18), 583 (1H,),16)12 (B8, 55
%224( %T m, ﬁz, ; IIEI gérﬁz%é é‘?’?é 1Hk; J§szﬁh%9§‘b4%oﬁy7é)j 01 (1"'
M. 7.24 -7. 25(1@29)’#} 734@21-111)“!17587'7 %Isn?mfy Séh%ﬁﬂ(MMCaHm)e (5H r‘r)
mz (ES+) 484 (M¢l). 10 EXAVPLE 212

(3R, 5R, 68)1- 3-[5-(Di fl uoronet hoxy) - 2-( , B ri.fl uor oet hoxy) phenyl ] - 6- phenyl
-1-oxa- 7- 10 (t ert but oxycar bonyléﬁ@—éﬁg‘-@é[ 4, 5] decane
! stHbxvip Hef

Prepared from {3RsR.6853- Difliotodthex®)-8-(Hwe , ' SFRAL-

Exanpl e 201. [err] SN 38, [err]) [err] 1.37 (9H s), 1.55-1.68
(3H, m, 182-. ] 09-2.16 (1H, m, 2.50-2.56 (1H m,
2.69-2.78 (1H, , Brepared ﬁsm the H;mpuymd of Exampleg213 he@rdiag folthe mephod4f 17- 4 20

(1H m, 4.24- %i&ﬁ:&p&é 154, lﬁ gmln%a D%é) 521288(21$:5 (7§) mj,@ 1883.22 (. ) (314#

74 Hz), 6.72 . 03
(1H d J15 35521113::»2:;6837_3_51117@74994413 na,rmrzsnlgos)zswlmnﬂﬁwmz

(ES*) 558 (Mrlh,y 66601H, ¢t J 74 Ha), 6.67-7.08 (3 d 7,55 (5H, 8), m/z (ES* H 213
(3R, 5R, 6S) - 3-[ 5- (D| fI@luoromat ho)xy - é n? gtmrl fl u(orose)t!krl'ozx(g/:) ﬁeny phenyl
1- oxa- 7- : aza-spiro[4.5] decane Hydr ochl ori de Pr epar ed

fromthe conpound of Exanple 212 acc@gA_memLhe net hod of

20 butoxyvearbonylaza- 4.5)decan
Cyclobutylbromide (143 mg) was added to a mixture of (3R,5R,6S)-3-(2-

hydroxy-5-(triftuoromethoxy)phenyl)-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-
spiro{4.5]decane (Example 171, 181 mg) and potassium carbonate (126 mg) in
dimethylformamide {10 mL). The mixture was stirred at 60 °C for 18 h., poured into

25 brine and extracted with ethyl acetate (2 x). The combined organic fractions were
washed with water (8 x), dried (MgSO4), and the solvent was evaporated under
reduced pressure. The residue was purified by chromatography on silica gel, eluting
with hexane/EtOAc (95:5), to give the title compound (96 mg). IH NMR (360MHz,
CDCls) & 1.39 (9H, s), 1.58-1.87 (6H, m), 2.07-2.16 (3H, m), 2.34-2.40 (2H, m), 2.48-

30  2.53(1H, m), 2.66-2.75 (1H, m), 3.73-8.76 (2H, m), 3.89-3.93 (1H, m), 4.24 (1H, m),
4.52-4.56 (1H, m), 5.27 (1H, s), 6.56-6.59 (1H, d, J 8.9 Hz), 6.92-6.95 (1H, m), 7.01
(1H, m), 7.15-7.17 (1H, m), 7.23-7.27 (2H, m), and 7.52-7.55 (2H, m). m/z (ES*) 548
M+1).



Exanple 181. [err]H NWR (360Mz, Dierr]O 8 1.89-2.32 (7H, m, 3.20 (1H m,

3.49 (1H, 25 m, 3.65-3.71 (1H, n), 4.08-4.12 (1H, m), 4.29 (1H s),
4.29-4.37 (2H, q, J 8.5 Hz), 6.67 (1H, t, J 74 Hz), 6.87-7.02 (3H,
m, and 7.54 (bblgramye ™z (ESH) 458 (Mrl). PCT/GB97/01630
EXAVPLE 214

(3R, 5R, 6S)-3-[2-(2.2-Di fl uoroet hoxy) - 5- (d|f| uororret hoxy) phenyl ] - 6- phenyl -
oxa-7- 30 (tert-butoxycarbonyl)aza-spiro[4.5] decane

2,2-Difluoroethyl bromde (120 ng) was added to a m xture of (3R 5R, 6S)-3-
[ 5- (di f| uor omet hoxy) 2- hydroxyphenyl] cEXAMBLE 217,, 5 7. (tert but oxycar bonyl
)aza- 8K . bUEAR) i R x R -B 4

(145 ng) in .&lgﬁhélforn&m de (4 m_) The mxture vvas stlrred at 50
C for 2 h., pour = € Pprine and extracted with et hyl acetate. The
conbi ned organi c fr acPrepasedfeome thexsinpehind of Example 216/M8c@ding 9 fi2 method of

PCT/ GB97/ 016 8
with water X) Examf’ledl 88 I\Mgr(raﬁm (? Cflﬂg 1358 I 1v7e7 H ’33‘&6’8 r(%}?’e"(’f ’ %‘R%fer
reduced p 29 U om), Z124-2:3648Hd Lre), R&8-2(74r(1Hi )l 33§- 3dB  Hymi)03)46{1Hy s)on

silica gel, elutigng Me 4o99H; ’ 20
to gi vegt he title cog%al;ﬁdm) 2ok 2 é\%;%% % ks'll 6%?*5?%%{3% )
CDCl [err]) [err] 6{154bH m)6. 8@6831115.@)1:11;157@%[1;43@1{ B@@S‘%“Q@/Hl)n) 5
T A T T BT
5.33 (1H, s)106.12 (1H tt, J 55 hé&fkﬁ-&%ﬁ, 6.43 (1H t, J 74 Hz)
6.77-6.80 (1H, d(3R5868)-3i-(2-Met! : (txif] ethdx? 1)-6-pKehbl-1-6hs
7.22-7.34 (3H, i e and 7.58- 60 25 o n12(ES+) 484
(Mr1l-Clerr]Herr UROXHERrno

EXAVPLE 215
(3R, 5R, 6S)-3-[2- (2. 2- mmmmmm)eﬂﬁr(azme)msemmummnfmmﬁspemw

1-
19 ;(gm?; he corrpoun? ﬁ@ g}l%ﬁh&gﬁ% %ﬁﬁ% llgﬁel i} 7?%“3 bufoxycaﬂf)g’% rrpl e

181. [err] HIAWR emwm@p@*ap@le 14 150 mg po@gsvemlenrbnyate@zm)gx 22 (1H,

, 3.47- 15 . . . 29
| ?)1H,_ o 6M06 (1H ttﬁ%ﬂld (Qnﬁﬁ*ﬁ.eiﬁ’axﬁ&tbamh Ze‘bﬂ%o%io?zéﬁkg m%uféo? 2 03

(3H, m, and 7.554es Hnd g}traqq?dzwrczfg;byl qgg{@%;% M&iombmed organic fractions were washed
- EXAMPLE 216 with brine and water, dried (MgS04), and the solvent was evaporated under reduced.

(a0, 58 65 2 Lo e A RV L Gy 7
Oycl obut yI b28ni d&ei(amt%y (M),etd divel thectitle apmpownde( 105 mg)3 1 HMR@FONEE,2-
CDCls) & 1.45 (9H, 5), 1.71-1.77 (3H, m), 1.94-2.00 (1H, m), 2.18-2.21 (1H, m), 2.54-
2.59 (1H, m), 2.77-2.83 (1H, m), 3.42 (3H, s), 3.48-3.87 (4H, m), 3.95-3.99 (1H, m),
4.10-4.13 (2H, t, J 4.90 Hz), 4.29 (1H, m), 5.32 (1H, s), 6.82-6.84 (1H, d, J 8.9 Hz),
7.03-7.06 (1H, m), 7.11 (1H, m), 7.24-7.34 (3H, m), and 7.568-7.60 (2H, m). m/z (ES*)

25 652 (M+1).

aza-gpirof4.5]decane Hydrochloride

30 Prepared from the compound of Example 218 according to the method of
Example 181. 'H NMR (360MHz, Dz0) 5 1.91-2.31 (7H, m), 3.21 (1H, m), 343 BH, s),
3.49-3.53 (1H, m), 3.66-3.72 (3H, m), 3.93-3.95 (2H, m), 4.11 (1H, m), 4.29 (1H, m),
6.88-6.91 (1H, d, J 8.9 Hz), 7.04 (1H, m), 7.11 (1H, m), and 7.56 (5H, s). m/z (ES*) 452
(M+1).
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hydr oxy-5- (trifl uoronet hoxy) phenyl) - 6-phenyl - 1- oxa- 7- (t ert - but oxycar bonyl ) a
za- spi ro[ 4. 5] decane (Exanple 171, 181 ngy) and potassi um carbonate
(126 ng) in di met hyl formam de (10 nmL). The m xture was stirred at 60
[err]C for ured into 25 brine and extracted wt etate
(2 x). The (j:\go |ne organi c fractions wergqg washed wpfﬁ,bWJ{ol%

dried (MgSQ err]), and the sol vent was evaporat ed under reduced
pressure. The residue was purified by chromat ography on silica gel, eluting

wi th hexane/ Et CAc (95:5), to give the_title coEound (96 mg). [err]H NWR

(360MHz, CDCI[err]) [err] 1.39 58-1.87 (6H, m, 2.07-2.16
(3H1 I'T), 2. 34- 43R4 ;J 3 sﬂ oftitetitiay)-2-(thflaoka ldﬂl U¥onvioxHi hex 56- l—m’
3.73-3.76 (2H, el , M., 4 24 1H , -4 (1H,
m, 527(1H ixgld Slderane fivaiochlonidey ) 6. 92.6.95 (1H m), 7.0l

(1H, m, 7.15-7. 17 (pmmmmﬂu?e?mh&ﬁﬂaﬂxaﬁw 18818ccdrding t6 thbmétBbll of ) . N Z

(St o8 o3 Exatuple 181, m.p. >250 °C (0. Y itk {oomrz, D:0) 5 7.56 (5, br 5 2,38

EXAMPLE 217 (2H,d, J 10k4 Hz), 7.30 (lH d, J 8.8 Hz), 4.34 (1H, s), 4.22 (1H, t, J 7.9 Hz), 3.74 (1H,

a0 L g ey R e o AR B AT, A B O

Exanpl e 2(1:&:1 acc!or’leﬂ 28)(2H0 m),lamd ric@t5-208 (8H, mp m/z (EBX)sﬁZpI(M+1}3Eoux{deCr47H29E\%ﬂ8?
360MHz, : -

o0 (14 m. 'S g ‘%‘%’%—T ﬁ‘%&s %’Eégé‘?“?‘gb( ﬁ?@% %9§9§3f oy ) (1H 3. 46

(1H, s), 3.51-3.56 (1H, m), 3.91-3.95 (1H, ,435439(1Hrr)
6.42-6.45 (1H, d, J 8.8 Hz), 6.75 (1H, n), 6.81-6.83 (1H, n), and

7.22-7.43 (5H, n). mz (ES+) 448 (M+12: E%
EXAVPLE 218 _ 221

(3R, 5R, 6S) - 3- [ 234
a-7- (tert o0 pi

2- Br onoet hyl yT— et e ¢ AWEd to a mxture of (3R, 5R, 6S) - 3-
(2- hydr oxyt®b- (tri fI aeﬂmmtlhbnhﬂyprh@hgde)(lmpaaﬁﬂlmmolbmidt(eﬂenniwumWCar bony

| )aza- 15 spi ?Qﬁ.: ,W;E?_ﬁ m car bonat e
(92 mg) in (éﬁkgsﬁggf ﬁnﬁgﬁh‘??u&’ﬁ nmkfﬂ%lﬁ%/a&gazif“r red at 60
[err]C for 20 rputoxgearbony )Mrmlrou Sldecang(Exgmplp 47b 159 met @32 mimel apd hy |

- acetate. The cqbishas kbRt 1idlae,tolmownmshﬂyand the mixthiré Radétirp@ and

bressure. The ?-{23%13 nThD @&rerf(@ PR B e FRRHe B ol it i ng
with 20 2Mhexaitkyl ktstite (£ 8A0RAL). The combined daganid frdctionwire dried (MESD ) apd
7] H VR (300N e Bl ol ey il wab by (31

flash column chromatography on silica gel, eluting with hexane/EtOAc (75:25), to

give the title compound (148 mg, 82%). 'H NMR (360MHz, CDCls) 5 1.42 (9H, s),

1.58-1.76 (1H, m), 1.84-1.94 (2H, m), 2.10-2.26 (1H, m), 2.56-2.62 (1H, m), 2.74-2.82

25 (14, m), 3.60-3.72 (2H, m), 3.78-3.92 (2H, m)}, 3.92-4.00 (1H, m), 4.06-4.32 (2H, m),
5.34 (1H, s), 6.14 (1H, m), 6.80 (1H, d, J 8.9 Hz), 7.06-7.10 (1H, m), 7.16 (1H, m), 7.20-
7.36 (3H, m), and 7.56-7.62 (2H, m). m/z (ES*) 558 (M+1).

C
t\"')

30

aza-spi ecane Hydrochloride

Prepared from the compound of Example 221 according to the method of
Example 181. 'H NMR (360MHz, D20) 5 1.89-2.42 (7H, m), 3.18-3.26 (1H, m), 3.46-
3.58 (1H, m), 3.72-3.78(1H, m), 4.10-4.20 (4H, m), 6.10 (1H, d, J 9.05 Hz), 7.06-7.10
35 (2H, m), and 7.58 (5H, s). m/z (ES*) 458 (M+1).



2.59 (1H m, 2.77-2.83 (1H, m, 3.42 (3H, s), 3.48-3.87 (4H, m, 3.95-3.99
(1H, m. 4.10-4.13 (2H, t, J 4.90 Hz), 4.29 (1H, m, 5.32 (1H, s),
6.82-6.84 (1H, d, J8.9 Hz), 7.03-7.06 (1H, m, 7.11 (1H, m,
7.24-7.34 (3Hwopma9ared 7.58-7.60 (2H, m. mz (ES+) 25 558ctitvkdaotsso
EXAMPLE 219 171

(3R 5R, 6S) - 3-[ 2- ( 2- Met hoxvet hoxy) -5- (tri fl uoronet hoxy) phenyl ] - 6- phenyl -1 -

a-7- aza-spiro[ 4. 5] decane Hydrochl ori de 30 Pr epar ed from
t he conpound of Exanple 218 according to the nethod of Exanpl e 181.
[err]H NVR (360MHz, Dierr]O [err] 1.91-2.31 (7H, m, 3.21 (1H, m, 3.43
(3H, s), 3.49-3.53 (1H, n), 3. 6EXAMPLE2S n), 393395(2H m,
4.11 (1H, m, 4.29 .6 . 6, 88- 6. 9 JPUR RSN 4 Iy A

m, 7.11 (1H, 2t =se{5H 1 °

WD 97/ 49710 butoxyearbonyl)aza-spirof4.5]decane

a2 71 01680 A mixture of (3R,5R,65)-3-[5-(trifluoromethoxy)-2- 170 |
(3R, 5R, 69) - 3- [ 5-(priflioremeshyiaeifanyloyy)pbenyll6rnbeadrignxeTHierishutexyearbensPpgsheny | | - 6-
phenyl - shird f&%]«?ec&’:?@(E%Q&x{)Q[lés %@?%ﬁ@&r&éyﬁéﬁ 8h (D&scription n 116, 108

Prepared fromthe conpound according to the_ net 5
Exanpl 6 181, (RO BSkT chipyits Ehetkend tofiskisRRPRP TGP UEFER PO i)
471 gg EEE br s) ,in Giok8ne (6 mL) was(d3ffhsséll with d Bredton yalve' (339 ahd stirréll at 116 °6 £dvlz )
: , S

4. H t, J 7.9 3..74 H t, J.9.4 Hz), 3.52
(ity. br 0, 10 o g8 The isgyr e cope leisd 54 flvent s vapcsaa S prdicad
2.17-2.28 (2H, rHressardThe Abidde Gds (Bkilved)in acabmiteikSR0 65 apdAvashed Fothritbxak;
47.19; H 45 pe ek $hd Lol W SRS | 3 bkl T o5

C, 47.02: H, 3.d%
EXAVMPLE 221 combined acetonitrile fractions were treated with methanolic potassium fluoride (5%,

(3R 5R 69) - 3- [ 2-4 gL Thh MidarORid Miterdd snd(ths bdivedPvRiRapa% il RingEWedudd Pheny! -
- -oxa-7- (tert-hutoxvcar bonm%)eaza Spi ;0314 5] decane 15

2- Broono- 1, 118)i 1 [yesswest Rheesidue yagpy mp cirgmatography on filis gfbe of
(3R 5R, 6S) - 3- ( 2-diysHganh Rexahs/ELOADBEIE) (i) ROENNY tompbuiiiery slellowRAE - (t e t -

Dot oLy on oo R AR DS IR SR B oS o e By, THBIgh e
stirred sht1.6YQ4H ey, 1B 1(1H, dA2J12.8\44T Ho), £.00 (A Hyim), 286:(1Holdked 8and 1t he
e S 1R X RS B Sia g dR 2 A 17 1! 801 Cl, . TS e HYe"

organi c fractions”\eredrie
20  (1H, dd), 4.14 (1H, qn), 4.29 (1H, t, J 7.6 Hz), 5.37 (1H, s), 6.99 (1H, m), 7.04 (1H, d, J

8.5 Hz), 7.25 (1H, d, J 3.6 Hz), 7.3 (1H, m), 7.33 (1H, t, 7 7.1 Hz), and 7.61 (2H, d, J
7.7 Hz). m/z (ES*) 462 (M+1-CsHs).

EXAMPLE 224
26 -[2- i henyi]-6-p
spirol4.5)decane Hydrochloride
Prepared from the compound of Example 223 according to the method of
Example 181. 'H NMR (360MHz, CDCls) 5 0.3 (2H, dm, J 16.8 Hz), 0.57 (2H, dd, J
6.6 Hz), 1.10 (1H, m), 1.69 (3H, m), 2.06 (1H, m), 2.24 (1H, dd, J 13.0, 7.9 Hz), 2.46
30 (1H, m), 2.62 (1H, gn), 2.87 (1H, t), 3.45 (1H, d, J 7.1 Hz), 3.69 (1H, t, J 8.8 Hz), 3.90
(1H, s), 4.09 (1H, t, J 7.7 Hz), 6.88 (3H, 8), 7.33 (3H, m), and 7.63 (2H, br s). m/z (ES*)
418 (M+1).




t he sol vent was evaporated under reduced pressure. The residue was purified
by flash col um chronat ography on silica gel, eluting with
hexane/ Et OAc (75:25), to give the title conpound (148 ng, 82%.

H NMVR cocL 1.42 (9H, 1H,
[e,”] 84- 1. (%’%%G"“ , 2[%r]2)2£562r1}4 m, 1(2756 3) 62 (1H, n)"}"g’%?i{“‘éﬁ’s(z 25

(1H, n), 3.60-3.72 (2H, m), 3.78-3.92 (2H 7%, 3.92-4.00 (1H, ), 4.06-4.32

(2H, m, 5.34 (1H, s), 6.14 (1H, m), 6.80 (1H, d, J8.9 Hz),
7.06-7.10 (1H, m, 7.16 (1H m), 7.20- 7.36 (3H, nm), and 7.56-7.62
(2H, m). mz (ES+) 558 (Mtl). EXAMPLE 225

EXAMPLE 222 30 (op sk 6025 Coamn. hany 1. 1-0x8-7-AZA-8D]

(3R, 5R, 6S)-3-[2-(2, 2-Drrtuoroe Ot Of ) phenyr | - o- phenyl -

- oxa- 7- aza- Emavﬁ&m%mv@@f@m‘w@d@aﬁco mztothe method Pf epar ed
fromthe Corfpoumaﬂ{,letiwnnlmvx&%ésmmswaé97&9@ 4m11rq% 8 10Hd,J8. 4E><arm| e
181. 'H NWVR (360NHz, err é;r@é 42 (7H, &n& né

3. 46- 5 3H533(8§Kﬂﬂ.rt) 72, 27(81;1,19+3+§§1H4t 4@ 903'9043405@1 &@z(m
d, J9.05 Hz), 7 85.2. 1 m)1}.83- 58, 4650, 7 ESH) 458
). 29@(1\.7/[1\0 7?28? ngﬁr*mmssafsd(z?tiiﬁéniH49$i68(§h m)

PCT/ GB97/ 01630 171

EXAMPLE 223 EXAMPLE 226

(3R 5R, 6S)-3-[2.Q ' oxa- 7- (t

ert- but ShekE

EER f5:? 6S) -19; LSmet hoxy) | 2- “ ] I )
rifluorome su arbonyl ) a
za- spi ?/o[ 4, S%eécgnwe%?@gﬂ*{ﬁ?%&ﬂé{%o sg)%j opr op§| ti ny

(Descri ption 118utoxgr@rbonyl)oxypkapyl]-6inhenyltiroxaiTi(tsrt: x(/wbmg))amnd

tetrakis(tri phe%%&@%?&n@qm%ﬁ% ¥i9 ﬁﬁméﬁg téfm:ydroﬁ:ran (5b@n19'a§l d TheE (5 m)
was degassed wit restone val ve A%qubﬁ stirred OJerr]C for 10

16 h. The ni xt umixtipewesheaged uqdmeéwé&r ANIXhre, Wag c*wa@ ARENEt ed under
reduced 15  BKI6Sdesoutiohl{atiRSed) BEmIpwashidasdhvbthe niixtagoka ixtracle@ with0 nl) -

d hed with 0 . .The h f.ract t t ed
W th acotont tri PSS 1190 i Thpmbiatd oriah Raeted Ware s efPg e
- fractions were thesmlvedt wad dvapwrated molercepuedpesame folgiverthelbtl¢ &igpound asa 5 '
m). The m xtur §37f xh%t ﬁiﬁ%@&ﬂo&hﬁ (Zl%l?%“ﬁse‘iﬁa EHRP 7 FeUBA ), bYPUCed

15 pressure. e resrdue was & col urm™chr onmat ography on
silica gel, (1H, dey/ 910 Hz), i3 AHa x4 (1E; dhe/ 9.5 5:41H7), 3.923.95 QH. m)B3.80-t | e

conpound aspa vyal ra] ) 0. 63
Cor m J%?Z 598&??!1% 26&98&(&1{ ), 23122 2'§Vﬁlf %@4%&!’)(7-198@@ , bf§Felnld 1)&1??151]65} "

m, 1.81 (1H, dd, J 12.8, 7Hz) 204(1H M, 2.26 (1H td, J 8.4, 5.1
Hz), 2.70 (1H, dd, J 12.7, 7.8 Hz), 2mm J 12.5 Hz), 3.91 (1H, t,
J 8.3 Hz), 3.96 |

butoxvecarbonyi)aza-spiro[4.5ldecane

25 Prepared from the compound of Example 226 according to the method of
Example 201. TH NMR (250MHz, CDCls) & 7.55-7.63 (4H, m), 7.25-7.36 (3H, m), 6.87
(1H, d, J 8.5 Hz), 5.32 (1H, s), 4.43 (2H, q, J 7.8 Hz), 4.28-4.30 (1H, m), 3.95-3.96 (1H,
m), 3.83-3.85 (2H, m), 2.79-2.81 (1H, m), 2.58-2.66 (1H, m), 2.19-2.24 (1H, m), 1.88-
1.97 (1H, m), 1.70-1,69 (3H, m), and 1.45 (9H, s).

30

EXAMPLE 228

spirof{4.5]decane Hydrochloride
Prepared from the compound of Example 227 according to the method of

35 Example 181. m.p. 258-260 °C. 'H NMR (360MHz, DMSO-dg) 5 9.50 (1H, br s), 8.90



20 (1H, dd), 4.14 (1H, qgn), 4.29 (1H t, J 7.6 Hz), 5.37 (1H, s), 6.99

(1H, m, 7.04 (1H, d, J 8.5 Hz), 7.25 (1H, d, J 3.6 Hz), 7.3 (1H,

m, 7.33 (1H, t, J 7.1 Hz), and 7.61 (2H, d, J 7.7 Hz). mlz (ES+)

462 (Mrl. ( er yohraorio) . PCT/GBY7/0163AVPLE

224 25 173

(3R 5R, 6S) - 3-[ 2- Cycl opropyl -5(trifl uoronet hoxy) phenyl]-6-phenyl -1-oxa-7-aza
spi ro[ 4. 5] decane Hydrochl ori de Prepared fromthe

fZ?Pj"é“%N%f(EESW B T8 iy 20 5. 2. 500k 303007 54758 B k4 g
6.6 Hz) 7.46.(38, )l Fl1310H, dlJ §9 Hzf H,7419H, 2J 84 Hz),H.40)H, &), £é1 ik, Add, J

é?’ 37 1k o db Rt arhag uSlpS s aiihactib i abé ol i ey 1

7.7 Hz), 6.88 (3KIH.3), afd B86-234i(6H ). madESY) 68T (BH). br s). niz (ES+)
418 (M+1). WD 97/ 49710

PCT/ GB97/ 01630 172
EXAMPLE 225 EXAMPLE 229

(3R.5R.6S)-3-(5-m6_gﬁm e S RRIA b hehy] e
e repared fromthe compound of Descri ptlon 18 according to

t he method of M%ﬁl%&?&@ﬂ#@% NMR (250MHz, DVBO-d[err]) [err]

g é? Zlﬁ (7H, , 6. Plep ﬁﬁekﬂ&dixthlc&nﬁbung ofExdgitr)e 2% .a8ebrdiAfito the mLtﬂod%ng) L
S

Cire 1y 2 892 iﬁgs«&@ﬁ n g0 W bk ety Ep iy deon Gty . 65 131 0B o

EXAI\/PLE 226 - 6.87(1H, d, J 8.4 Hz), 5.35 (1H, s), 4.64 (1H, sept,JGle) 3.95-4.00 (1H, m), 3.75-

3R 5R 6S)-3-(5- I t b
azas 10 spir S0 que kb 2e6RHENS, 15628000 . 2 Bifad i, B LLBIET "
sol ution of ( 3R, BiR BB 1.24 (45, on)als (9H( $)camid-1.37 (6H, d, J 6.0 Hz).
but oxycar bonyl ) oxyphenyl ] - 6- phenyl -1 - oxa-7- (t ert - but oxycar bonyl ) aza-

spiro[4.5] decane (Description 119, 427 gg i n_tetrahydrofuran (50 nm.) and
t he  dPxture was heat ed under ref 288 h. The mixture was

cool ed, anmmoni u

conbi ned organi c¥Freetrens were dried (Ngsq err]) and the-sol vent
- was evapor ated under Prgaeedropl the setlippund ofixample 829 atdording o/the thidthod of a

7567 42" (bid - npsoiblglEa i Beage okt apol i budgalayar. Srpf Uy 4y

dd, J 9.5, 204 HZPS-THIITHn)8.24 T, dpy 8.7HARA-827LH, sept3 /8D Ha)H4 50K, B §7- 2. 81
(2H m, 2.31-2. 396 (k. /Y5 oy, 3% 854 F 50, 107 uYS4sls 37 (&P, S33-3.27 am,

m), 2.41-2.46 (1H, m), 2.24-2.33 (3H, m), 1.99-2.09 (3H, m), and 1.34 (6H, dd, J 6.0.
10.6 Hz). m/z (ES*) 377 (M+1).

25

bu rbonyl)aza.spiro[4.5ldecan
A mixture of (3R,6R,6S5)-3-[5-(trifluoromethoxy)-2-
(trifluoromethylsulfonyloxy)phenyl}-6-phenyl- 1-oxa-7-(tert-butoxycarbonyl)aza-
30 spiro[4.5]decane (Example 188, 700 mg), vinyliributy! tin (0.4 mL), lithium chloride
(290 mg) and tetrakis(triphenylphosphine) palladium (0) (50 mg) in dioxane (10 mL)
was degassed with a firestone valve (3 x) and stirred at 110 °C for 16 h. The mixture

was cooled, filtered and the solvent was evaporated under reduced pressure. The
residue was dissolved in acetonitrile (10 mL) and washed with hexane (156 mL). The

35 hexane fraction was extracted with acetonitrile (3 x 10 mL) and the combined



EXAMPLE 227

(3R 5R 6S)-3-[5-Cyano-2-(2.2.2-trifluoroethoxy)phenyl]-6-phenyl-1-oxa-7-(te
rt- but oxvcar bonyl ) aza-spiro[ 4. 5] decane 25 Prepared from

t he conpoun | e 226 according to the nethod of 201
[err]H NVR d‘!@@’w@’iﬁwo[err]) [err] 7.55-7,63 (4H, m, 7.5§T”/’.;"§@ﬂ?§ﬁ, m |
6. 87 (1H, d, J 8.5 Hz), 5.32 (1H, é) 4.43 (2H, q, J 7.8 Hz),
4.28-4.30 (1H m, 3.95-3.96 (1H, m, 3.83- 3 85 (2H, m, 2.79-2.81

(1H, m, 2.58-2.66 (1H, m, 2.19-2.24 (IH m, 1.88- 1.97 (1H, m,
1.70-1, 69 (3H, sarptontrils fiactibngvdde trepted Mith methanolic potassium fluoride (6%, 2 mL).

EXAVPLE 228 The mxxturiw sﬁlfered and the solvent was evap rated under re% uced pressu
f enyY f oxa- 7- aza

(3R 5R. 6S) - 3-[ 5- Cyano- 2-tri 11 uoroethoxy x
spi r o[ Bheypeiduesyies mirified by flash eplumn °hr°ma smp y on P#@p%@hxtmm#t he

corrpound of EXanerhe/RIOA X96: 10) ko Bive tRe if16 coiitfolind addn il 'H NMR @98DM#1181. m p.
258-260 [er]C ohaird MR (360N et JOVBRL (EELS) o0 G o Sedust o S5

PCT/ GB97/ 01630 7.7 Hz), 2.76 (1H, td), 3.79 (1H, qn),390 (1H, t, J 8.5 Hz), 3.96 (1H, dd), 42418, t,

1H b ., 7.73 (1H 4 4755'
EzH, rr)rs)7 44- o bz} 5322‘%@%@4“&7“ ‘3“;1& éw"splff‘rﬁi% ‘?ﬂ%}ﬂ (“;

8-073HZ|_I)Zj 4-34(2)4(111:2 EISG}JHI:ﬁm(lHH),'l .15 (lH 5)17H25§r1)}yng 72-33(22}?7617 A WD), 7d5(1(11|1:|11 %3
10. , 3.24-3. - \ , 2.21-2. h )
and 1.86-2. 14 (‘gﬂ’,?”'aré‘.%" ?ﬁ“?f‘t@lﬁ d4573 ). 5

EXAMPLE 2280

(3R, 5R, 6S) - 3- (5- Cyano- 2- |sopropoxypheqﬁﬂqwaﬂhﬁgyl 1l-oxa-7-(tert-

but oxycar bonyl ) aza- spi rof 4. 5] decane Pr epar ed fromthe
conpound of ExafAst.096-kdSEhentlag)-e- H®-phenylii-oxa,7razai on 108.

[err]H NVR (250&@,_\%__@_?[@@] 7487 62 (4H, 1), 7.26-7 33 (3H ).
6.87 (1H, d, J 8.4 95- 4. 00
(1H, ( . 3.75 2! %g?‘ﬁ e P)'zn%ﬁz %‘BE(zfiiagﬁ‘?idmﬂz”é%e %'ed ehiH m,

2.23- 2 27 18H, Ejample B3 1H SME (B80MHz, CD:0D),0.55.(TB; t1J 18.1 (H4)10.73)2H, Im)16.89 OH,

E%NSEE %'337 (ks Sy, 1ho%ef, ¥ h:o6 A4, 7 12.4 Ha), 2.16 (1H, ad, J 12.8 Hz), 2.52 (1H, £, J

(3R, 5R, 6S) - 3- ( B.THaNe.78 (L sp7 b dey, B108r(JH) ), B.95H@Hyd, JIL10E) 74 1w @ Hs hiof B2 5] de
Exanpl & 220 at DU Re0E 80,0172 100 o) .00 GHIRARIT (. ATy BRI MRS,
[err]C. [err]HWK&OH\A%MD%Od[err]) [err] 7.76-7.82 (4H, m,

20 '

EXAMPLE 233

butoxyearbonyl -spiro[4.5]decane

A mixture of (2R,5R,6S)-3-[56-(trifluoromethoxy)-2-

25 (trifluoromethylsulfonyloxy)phenyl]-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-

' spiro[4.5]}decane (Example 188, 270 mg), (1-ethoxyvinyl)tributyl tin (0.15 mL),
lithium chloride (108 mg) and tetrakis(triphenylphosphine)palladium (0) (50 mg) in
dioxane (2 mL) was degassed with a firestone valve (3 x) and stirred at 110 °C for 16
h. The mixture was cooled, filtered and the solvent was evaporated under reduced

30 pressure. The residue was dissolved in acetonitrile (10 mL) and washed with hexane
(15 mL). The hexane fraction was extracted with acetonitrile (3 x 10 mL) and the
combined acetonitrile fractions were treated with methanolic potassium fluoride (5%,
2 mL). The mixture was filtered and the solvent was evaporated under reduced
pressure. The residue was dissolved in tetrahydrofuran (3 mL) and aqueous

35 hydrochloric acid (6M, 2 mL) was added. The mixture was stirred at room



20  7.68-7.69 (3H, m, 7.24 (1H, d, Js. Hz), 4.82 (1H, sept, J6.0 Hz),

4.58 (1H, br s), 4.16 (1H, t, J 7.5 Hz), 3.79 (1H, dd, J 8.0, 10.7
Hz), 3.45-3.47 (1H, m, 3.23-3.27 (1H, m, 2.41-2.46 (1H, m,
2.24-2. 33 (3Hyo%hmerie 99-2.09 (3H, nm), and 1.34 (6H, dd, J 6perrcBeroi63e 10. 5
Hz). mlz (ES+) 377 (M+1). 25 175

EXAMPLE 231

(3R, 5R, 6S)-3-[2-(Ethen-1-yl)-5-(trifl uoromethoxy)phenyl)-6-phenyl -1-oxa-7-(
tert- but oxycar bonyl ) aza |ro{t4 5] decane A m xture of
(3R 5R, 6S) - 3- [ 5- t@ppgw% gg;.g h aqueous sodium hydrogen carbonate (saturated),

(tri ; Buor onet hy|[ﬁi&g&:&ﬂ&k@ﬁ%ﬂk&%ﬂwﬁaﬂ'@&wgﬂ)m@nﬂilit?ﬂblt:)é&rﬂccﬁht\éﬁ&fsbony| )a
Za- I Tro ne , 4 VI rou LN .

m), lithi uPn chIBFP ﬁ'ée’“% W““%‘Z@&‘?F&%ﬁi?"t‘@? %&"6{‘ ‘?‘/?Sé‘ﬂﬁ‘?’ne)

pal | adi um (0) (5@&@)[ pressiuthe RieeresidueOwad gurified by medizsn piemsshﬂnw th a

firestone vatve &
was cool ed, |Itcé‘rr %gglf ge‘“sl% %P%l“%gv%vaﬂeléra?ﬂgAlgeﬁs)-ru’;giuce& pressure
The resi chomporns abi sl YRYME(360MHa, TR ) 5l .47 OH4)) 1.2h@Hw,Hetl WH: h

nexane’ (15, L) . 19133 o3 sP Y3 SSRGS SOIRLT 1864 REEHIB ! | ©

(3 x 10 m.) and e Cco
PCT/ GB97/ 01630 td, 12.6 Hz), 3.86 (1H, dd, J 8.8, 6.6 Hz), 4.00 (1H, dd), 4.09 (1H, qn), 4.24 (1HAd, J

acetonitrile fras:é 'ﬁﬁz)“@é@(]!ﬂ” s;am!(m tahJa%tmrvoiMHPﬂs 93910 5) 498 Q{e (5%

2 n). mxture was flltered_ a he sol vent was evapor at under
reduced pre&uréiJ78Hz)va'ﬂ1'63¥@§ ﬂuésm purlfled by flash col um

chromat ography on silica gel, eluting with hexane/ Et OAc (90: 10), to
give the title conpound as an oil. 'H , b CDCl [err]) [err]
1.47 (9H, s), 1 77 (3H m, 1.84 (lH MH td), 2.64 (1H dd, J
12. 8, 4 , T thoxibheryi])6-plignPN -¢xhif-aza: J 8.5 Hz),
3.96 (1H, dd) 4244 A—i t 80Hz) 534(1H s), 5.37 (1H, d, J
11.1 Hz), 5.59 : 98 (1H, dd, J 17.2, 10.9 Hz),

7.08 (1H, A8 7.15 (ﬁrlepasqdfrc?mzse«(omunﬂofEmsBle(zﬁﬂawprdxmwueHzt)hodaf 45 (1H,

| EXA~I3/P EE62§§ angkafrpi18221H NMR 360MA 2 EDCls)8%.69 (3H, m), 1.99 (1H, m), 2.24 (3H, 8),

(3R 5R, 6S) - 3- [ 2-23% (AHndd, A33)1, 8.3(H),i%45(8Homb 886 41H.th 89 IHH.aD. . 4 J§a- 7- a

za- spi r}?g[)“aﬁfiﬁcé)nﬁfsﬂiﬁ Q,Qﬁ @Hh}j? .05 (1H, d, & Js4Hz),7d%r@Ha£)9ﬂ3'i(4ﬁm the

~ conpound of Example accor |n he et h 15 Exanpl'e 181.
[err]H NMR (360m}zan g#?] m/g B L2[MHYD. 37 15 1 Hz), 0.73 (2H M,

0. 89 oq 1H, m, 109(3H rr) 1.96 (1H, td, J 12.4 Hz), 2.16 (1H dd,

J 12.8 Hz), 2.52 (1H t, J 9.7 He) 1H, t, J 7.1 Hz), 3.08

(1H, s), 3.90 (1H d, J 110Hz) 4.185&%#9%417.2 Hz) 4.83 (1H,

dd J 17. 2 10. (2¥ D D Forh i prome cidphenvlligp henkl ;

butoxycarbon a-spiro{4.5ldecane
A stirred, cooled (-78 °C) mixture of (3R,5R,65)-3-[2-(ethen-1-y])-5-
25 (trifluoromethoxy)phenyi]-6-phenyl- 1-oxa-7-(tert-butoxycarbonyl)aza-
spiro[4.5]decane (Example 231, 420 mg) and methanol (4 mL) in dichloromethane (10
mL) was purged with nitrogen, then a steady stream of ozone was bubbled through

the mixture for 1 h. The mixture was purged with oxygen for 15 min., then with
nitrogen for 15 min. Dimethyl sulfide (0.3 mL) was added and the mixture was

30 stirred at room temperature overnight. The solvent was evaporated under reduced
pressure and the residue was purified by column chromatography on silica gel,
eluting with hexane/EtOAc (86:15), to give the title compound as an oil. '*H NMR
(360MHz, CDCls) § 1.48 (9H, s), 1.55 (2H, m), 1.72 (1H, d, J 9.5 Hz), 1.85 (1H, dd,J
13.0, 8.4 Hz), 2.25 (1H, m), 2.77 (2H, m), 3.97 (2H, m), 4.27 (1H, dd, J 9.0, 7.2 Hz),



m. mz (ES+) 404 (Mrl). 20

EXAMPLE 233

(3R, 5R 6S) - 3-[ 2- Acetyl 5-(trifluoronet hoxy)phenyl]-6-phenyl-I-oxa-7-(tert-
but oxvcar bo oPi ro[ 4. 5] decane A m xtur

(3R SR 69) - §¥+é tr| fl uor onet hoxy) - 2- 25 Fcfibaymoisso
(trifluoromethylsul fonyl oxy)phenyl] - 6- phenyl 1-oxa-7-(tert-butoxycarbonyl)a
za- spiro[ 4. 5] decane (Exanple 188, 270 ng), (I|-ethoxyvinyl)tributyl
tin (0.15 nl), l'ithiumchloride (108 ng) and

tetrakis(tri pheﬂﬁBpﬁbsphJﬁl@)ma.lﬂme)(’O% @HOm)§)34i(2H, m), 7.69 (I, dxd e K2, L)
was degassed W gigs & Qgtwgltere?s(&%&} %Sfiﬂdor(ﬁﬂ-l%ﬂ 3510 [err]C for 16

h. The m xture was co’d{’

sol vent” was evapor at ed under
reduced 30 pressure. The residue was di ssol ved in acetonitrile (10 nl)
and washed w th hexane (15 m_) Em_e fraction was extracted

Wi th acetonitrile
fractions re 24 < lrorp £ ALY 2
m.). The mxtur@_gﬂésﬁb&aher ed and the soI vent was evapor at ed under reduced
pressure. The residu ed in.tetra fura gueous .
35 hydr ochl ori ¢ ﬁfea 8 7"'?/%?‘18%"){% ﬂéé'\%é"egﬁi ed at
room EMﬂZ/l&B?H(NMR (360MHz, CDCls) 6 1.59 (3H, m) 2.20 (3H, m), 2.25 (1H, dd,

PCT/ GB97/ 01630

tenperatrure f of% ZI'W 2 886{&[{? P}de" i Qﬁ %u%’é?bﬂ’é" %I{diw)h%%ﬁr (db‘en JIH %ﬁa&g

(saturatedl (2H,s), ar3d (:H-i,tm)aclse @Hudd Y 47,30 Be)pTres (13 4, [ R3 Hz), @nd )53 (Mhe

3 x 10 rrL) and t e conbl ned acetonltrlle

conbi ned or gani o {?,a(g;ts were washed withe brine, dried
(MgSg err]) and™ Ivent é evapor at ed under reduced pressure.
The residue was purified by nediumpressure liquid 5 chr omat ogr aphy on

silica gel, eluting with hexane/ Et OAc ¥x8&nPbi.2s70 give the title
conpound as an il s),
(3H, m, 1. 81 (PESRSSS. methoxy-B(trillyqromethoxriohenyl)-6-phenyl-3-oxs; 79

2.72 (1H, -d8, Jgp’_hﬁ;[&ﬂd&aaeHz) 2.76 (1H td, 12. 6 Hz) 3. 86 (lH dd

7.3 o), 859 {1k sy’ e szwaél‘ﬁ*eg%som nfé#ﬁé%s 7,34 '<3H,8 ",

7.58 (2H, 10  methody-B-(RiffioyomealskyjphGiyl)ibhenyl; 1-cha-T6(tdrie ) .

EXAMPLE 234 ‘

(3R, 5R, 69) - 3- [ 22 KEEHGToBY “‘F?’l’ﬂ%rﬁl?eﬁ"ﬁ@?)“’ﬁn"el v 08gng) i aceponitrile o 7. aza-

~ spi r o[ 4. 5] decan€i5iyldrapdithemixtureas heated un el‘l‘eﬂ“lx he mttlteewae?onpound of

Exanpl e 2330 acc%%'lgl liPe mnmw&qp&gted under re(ﬁi&@&'ﬁle wzl‘he L‘%ﬁdukH NVR
(360MHz, CDCl[err]) [err] 69 (3H, 2.24 s),

2.29 (1H, dd, Jwaspyrifieg by Mﬂm zreﬂs‘"g)bﬂr“d ﬁ?mmzt%mbx pp sifiza g ewu(gl H d),
3.67 (1H t, J it CH2Clz/MeOH (92:8), to give the title compound as a pale brown oil (15

mg). 'H NMR (360MHz, CDCls) 5 1.46-1.56 (1H, m), 1.0-1.75 (3H, m), 1.98-

2.02 (1H, m), 2.16-2.37 (3H, m), 2.86 (1H, t, J 12.6 Hz), 3.20-3.24 (1H, m), 3.49
25 (3H, &), 3.56 (1H, s), 3.98 (1H, t, J 7.6 Hz), 6.64 (1H, s), 6.28 (1H, d, J 11 Hz),

and 7.25-7.60 (6H, m). m/z (ES*) 426 (M+1). '

1.72

EXAMPLE 238

30  butoxvearbonyl)aza-spirol4.5ldec
A mixture of (3R,5R,685)-3-[5-(trifluoromethoxy)-2-
(trifluoromethylsulfonyloxy)phenyl]-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-
spirof4.5}decane (Example 188, 230 mg), zinc cyanide (26 mg),
tris(dibenzylideneacetone)dipalladium(0) (10 mg), and 1,1'-
35 bis(diphenylphosphino)ferrocene (16 mg) in DMF (1 mL) was degassed with a



Hz), 3.87 (1H, s), 3.99 (1H t, J 7.6 Hz), 7.05 (1H, d, J 8.4 Hz), 7.08
(1H, s), 7.37 (4H, m, and 7.59 (2H, d, J 7.1 Hz). mz (ES+) 420
(Mt1). 20 EXAMPLE 235

(3R SR 69) - 3- vy gmapw! - 5- (trifl uoronet hoxv)phenyl] 6- pheny| -Herosvréresé €1t -
but oxycar bonyl ) aza-spiro[ 4. 5] decane A stirred, cooled (-78
[err]C) m xture of (3R 5R, 6S)- 3[2(ethen1y|) 5- 25
(trifluoronethoxy)phenyl]-6-phenyl -1-oxa-7-(tert-butoxycarbonyl)aza-
spiro[ 4. 5] decane (Exanple 231, 420 ng) and nethanol (4 nL) in

di chl or onet hane firsgione Vaive & ﬁ)l_a)ndwa'steﬂaﬁ U Gfor hhrTherpigane waneopled, ditugeddy

stream of ozone mwmpmmtmeam ethyl acetafe{®x S im{h) \THR oﬁﬂbm&d Srgadibe m xture

was purged w th oxy nfor 5 ogen for 15 mn.
Di net hyl sul fid \ﬂésed E“TW%%‘WF@“W asevapqratedy o
room t enper at ur emdmbdu@hbresiﬁhe ‘Bl reﬁdﬁe wnaspxeiﬂapby aleditim prelaare laphid- e d

h d I fied
el - e AN e et YR i apt flend i b AORTBb AR BiNe @ Bl
as an 0| | . [ err cbmpiviRd as a colorlé¢3a{NEG Mg CHUNMR f3ﬁ9MHc.rGl}Cl§) SAAB((9H, 8)s).56-1. 55

(2 572 o o gt ot g 1y ka2 2
WO 97/ 49710 Hz), 2.76-2.85 (2H, m), 3.93-4.01 (3H, m), 4.28-4.35 (1H, m), 65.34 ( 1H, 8), 7.10-7.20 -

PCT/ GB97/ 01630 (1K m), 7.24-7.3 (1H. m), 7.31-7.36 (3H, m), 7.67-7.60 (2H, d7.68 1HLCT 8.6
4.53 (1H, % g W7 q m?t b oG A v e A Bk At

(1H, d, J 7AGk z) m/z(%s*)“ﬂ@#(%ﬁs)d J 85 Hz), and 10.26 (1H, s). nfz
(ES+) 450 (I\/H-C[err]H[err])

EXAMPLE 236 5

(3R 5R 69)-3-[ 2- Forrryl-5 (trlfluororret%%%%%} 6- phenyl 1- oxa- 7-aza-
spi ro[ 4. 5] decang3k S)- geynel e p e th-Dazabxanpl e 235
. according to the of Exanpl e 181 [err] H NVR (360M—Iz

CDCl [err]) [err m, 2.20 (3H, m, 2.25 (1H dd, J 12.7
Hz), -2.80 (1&H, m) Sr@re(dﬁHmﬂ)e co@pqihd(of Bixample asaawrﬁmywwewtiemf J
7.8 Hz), 7.10 1%xam&§e"islslh NMG(‘NEIL dBals) §- 1%@)1(7%'1'2&@9) 1.86 Zz}f mc$ 10807

7.78 (1H, d, J 9 and 9.53 é gg
EXAMPLE 237 (1H, m), 236254 (2H, m), 79(1H t,JJ 12 Hz), 3.19-3.25 (1H, m) 356 (14, s), 3.71

(3R 5R 6S) - 3- (3(ﬁh%,°ﬁ§0%iﬂﬁid‘§?(>ﬁré.ﬂstdﬂ£)lﬂéﬁﬁmrh%yﬁmﬁwta‘ﬂ ﬁ?pm;w.b:l oxa
-7aza- 15 spiro[4 tfluor[err] (630 ng) was

added to a sol ut@%ﬁn)o?‘mt ?35&5@15 dsf 8.8 Hzpmiz (ES) 435 Q<)
20

u nylaza-spiro[4. e

A slurry of palladium hydro:ddé on carbon (100 mg) in methanol (2 mL) was
25  added to a solution of (3R.5R,65’)-3—{2-(ethen-l-yl)-5-(triﬂuammethoxy)phenyl]-6-
phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]decane (Example 231, 200 mg) in
ethyl acetate (10 mL) and the mixture was shaken under hydrogen (50psi) overnight.
The mixture was filtered and the solvent was evaporated under reduced pressure to
give the title compound as an oil. YH NMR (CDCls, 360MHz), § 1.20 (3H, t, J 7.6Hz),
30 1.46 (9H, s), 1.63 (2H, m), 1.79 (2H, m), 2.27 (1H, td, J 7.6, 5.1Hz), 2.67 (3H, m), 2.76
- (1H, td, 7 9.8, 3.9Hz), 3.72 ( 1H, qn, J 8.0Hz), 3.89 (1H, t, J 8.6Hz), 3.97 (1H, dd, J
13.1H2), 4.24 (14, ¢, J 7.8Hz), 5.35 (1H, s), 7.01 (1H, d, J 8.7Hz), 7.17 (2H, m), 7.25
(1H, m), 7.33 (2H, ¢, J 7.1Hz), 7.60 (2H, d, J 7.7Hz). m/z (ES*) 450 (M+1-C4Hs).



met hoxy-5- (trifl uoronet hoxy)phenyl)-6-phenyl -1-oxa-7-(tert-
but oxycar bonyl ) aza-spiro[ 4. 5] decane (Exanple 164, 208 ng) in acetonitrile
(15 nmL) and the m xture was heated under reflux for 36 h. The m xture was

20 cool ed he sol vent was evaporated under reduced The
89’&3& iéﬁégrapﬁ?

resi due purlfled by nmedi um pre i‘?re liquid chro

silica gel, eluting wth CH[err]CIF rj/MeCH (92:8), to glvethe
title conpound as a pale brown oil (15 ng). [err]H NVR (360MHz,

ChCl[err]) [err] 1.46-1.56 (1H m, 1.0-1.75 (3H m, 1.98- 2.02
(1H m, 2.16-2.37 (3H, ), 2.86 (1ngmz_um) 3.20-3.24 (1H, ),
3.49 25 (3H, ; ] H__ 3 i deaPafd (1H s),

6.28 (1H, d, J'§H2fn2
EXAMPLE 238 spiro[4.51decane

(3R 5R 6S) - 3-[ 2- Cyank, ré&&&xi,'t%s% ﬁ‘pﬂsﬂyzhba&m@%h&m@eﬁaﬂf(tert-
30 but oxvcar bonyl) I TO m xt ure of
(3R 5R, 6S) -B8- [aﬁn(amnlermo%

426 (M#1).

2._CDCla) 80.78 (3H, t, J 7.6 Hz), 1 53 (lH m), 1.34

(trifluoronethy I I 7 A s 8 'J']BH 2.18 (2H, m), t,
1-oxa-7-(tert b(élfi’géi Ci"ﬁ(?ﬁ}ﬁi J"Pi"z’ A5 AnPROZIH, o z)canéz m)280((31H188 230 °

ng), zinc cyanleﬂb‘zﬁé@aéﬁg?ﬁi d), 353(@1’11%(%ﬁodgﬁzﬁvmlﬁélﬁgécﬁldﬁémrfﬂglﬁ{ﬁdl um( 0)
(10 ng), and 1, é{;g(zﬁﬁn%1 6.99 (BH A, m%%p’ggt/sggﬁg)mrwmmemimzthm DVF (1

m.) was degassed W t h

PCT/ GB97/ 01630 (M+1). 177
firestone y@l ve (x 5) and stirred at 110 C for 4 h. The m xture was cool ed,
diluted with water and extract ﬁiA‘M#ltE@ 4yl acetate (3 x 5 ). The
conbi ned organic fractlons wer th brlne drled ( Sqerr])
and t he sol vent(3R&R,6)-31(6rFhiora|2- yphe ~pRenYird 2 D bonyyeear due
was purified by_?i%g‘%t@&%essure | qU| d 5 chromat ography on silica. gel,

eluting with hexa 90: 10) o0 give the title npound as a
colorless oil (60 nifrepdred wﬁqﬁ?es@eﬂ!éﬂﬂdqﬁgﬁﬁ?%hﬂwe@w- s),
%fz ;36- ) 06 % 1ﬁ g%ré ﬂ.ktox,}&rboﬁ%ﬂsﬂa%pm4 61akb-3-Bde (DbsBfptiod bks)zdésbrdxﬂg {okne. 8. 81
(3 ). 4. 25 Amethid Ssarpple %’03‘1*%436@%&"%3?272% el 7’9% ng2h
7.24-7.3 (1H NG6H, 1), 3136 (18 55) (£318-3.99 (4H[ m}, 8:88.(BH, 24:80 (YH, mp 2062 (183), 223 d,
18,000 50 e 55 o e M B h SR e 5 i e a2 v,

(3R 5R, 6S)-3-[2-Cyano-5-(trifl uoronet hoxy) phenyl ] - 6- phenyl -1 - oxa- 7- aza-

spiro[ 4. 5] gcane 15 Pr epar edmiﬂﬁﬁ%gorrpound of Exanple 238
according to theRm;Et hod of _

-7-aza-spiro[4.5]decane

Prepared from the compound of Example 242 according to the method of
Example 181. *H NMR (360MHz, CDCls) 8 7.47 (2H, m), 7.34 (3H, m), 7.02 (1H, dt, J4
6.4 Hz, J: 8.3 Hz), 6.52 (2H, m), 3.99 (1H, m), 3.77 (1H, m), 3.63 (3H, s), 3.55 (1H, s),
25 3.22 (1H, m), 2.78 (1H, m), 2.70 (1H, br s), 2.06 (1H, m), and 2.12 (6H, m). m/z (ES*)
342 (M+1).

30  butoxycarbonvlaza-spirol4.5lde
Naphthalene (120 mg, 0.936 mmol) was dissolved in THF (1.5 mL) under
nitrogen and freshly cut lithium metal (7.0 mg, 0.94 mmol)} was added. The mixture
was then sonicated at room temperature for 20 min. to produce a dark green solution
of lithium naphthalenide. This solution was cooled to -78 °C, then (3S,5R,65)-3-[2-(1-
35 phenylthiocycloprop- 1-yl)oxy-5-(trifluoromethoxy)phenyl]-6-phenyl- 1-oxa-7-(tert-



Exanple 181. [err]H NWR (360MHz, CDCl[err]) [err] 1.60-1.73 (2H, m, 1.86
(2H, nt), 1.98-2.07 (1H, m, 2.36-2.54 (2H, m, 2.79 (1H, t, J 12
Hz), 3.19-3.25 (1H, m, 3.56 (1H, s), 3.71 (1H, t, J9.0 Hz), 4.03
(1H, t, J8.0 Kidomebrfe0-7.-1 (2H, m, 7.30-7.40 (3H, m, 7.46- &Bo7
(2H m, and 7.55 (IH d, J8.5 Hz).mz (ES+) 403 (Ml). 20 Feridsoroien
EXAMPLE 240
(3R, 5R, 6S)-3-[2-Ethyl -5-(trifluoronet hoxy)phenyl]-6-phenyl - 1-oxa-7-(tert-
but oxvcar bonvl ) aza-spiro[ 4. 5] decane A slurry of palladium
hydr oxi de on car limhox(ymﬁony@)azd-spm&tﬁjéewbe (D2sarip}iondEl) 220 mg, Ad 8¢ chntod) ia THF
sol ution of (3R - =1

S (f(g%rsgﬁ%} whisafidée Wb The réécfxéll(%x] J;x%fwats*ag@xé& H;Ql%g%glé 1€fhe§0 0

phenyl - 1-0 ut oxycar aza-spiro ecane

ng) in et wqtela(éenldta@d(eil@r O)mle)rwre H@efh ?@zedmrm%resmm andithe

hydr ogen (50psn) uéwau%la}was extracted With dthearl(U0 ALY\ The bddllifd g ARdrhdions Ol vent
was evapor ate uced Pressure to ve the title compound as

an oil. [err] NI\‘IF?“E tgaie@go{n%q under rgdyced ppassurgThe 1 44
(n)9H 28)76 1. 63 ( 2Hesitle wds ﬁﬂnﬂe@ﬂy cﬂimn%hﬁﬁna%okﬁphfldn sﬁcig?.,eétﬁz)nl?ﬁ?ﬁ}h 32887( gﬁH
t, J 8. 6Hz), 3. 97‘“’(‘&'}%?*’%‘6 acefate’ o (0010 Mg ; ’_‘L“rfé’)%,"&ﬂ’.l“i’ﬁ“’?%‘# fifle “TP?Q‘%‘PE*)“} 5. 35
(1H, s), 7.01 ( 1leodr1eas&ﬂ15&§ mg759%). FRNMR-(R50MHZ §DCls) 5 7.58(75,(2H)m), 7.383 ( 2H,
{/\b ‘;7/7 4%?212)’ 7. 60, {2y &, 1050t Bl wl A BT B 557290 (I 1 S5, e dds am,

PCT/ GB97/ 016HD  m), 3.76-3.55 (3H, m), 2.92-2.79 (1H, m), 2.37 (1H, dd, J 12.9, 7.8 Hz), 2. 157806 (2H,

EXAMPLE 241 "
(3R 5R, 6S) - 3- [ 2- EPhyPOB S0P 578 BEL b 255 RRERTP {* "BBRfFoP B340 .
spiro[ 4. 5] decane Pr epar ed fromthe conpound of Exanple 240

-according to the nethod of 5 Exarrplgx;mﬁz o4y | H NI\/R(360I\/Hz
CDCl[err]) [err]
1.71(1H, td, J % 7 g L e >

(1H, - 16 Jsg ed 353(1H s) 360(1H t, J 10.3

7% ?3%1 M. and 7 ﬁr#é%?oaﬁstm isd ?g@irﬁa@geﬂm 2h Bhedipoledd &)

EXAMPLE 242 solution of (3S,5R,6S)- 3-[2-cyclopropoxy-5-(tnﬂuoromethoxy)phenyl] 6-phenyl-1-oxa-

(3R 5R.65) 3 (6 ot e ryTRBRANEN 85 iR 1o D4R 48 P b iy ar bor

yl)aza- spiro par e e conpound of
Description 121 #irklorome 59'3 @Mﬂyﬂt@—%‘%ﬁu‘e?{?mﬂe‘i atm"m“emPem"“mﬁ“"h

7- (tert-but gy Carhe Miktudd #ad Péured iktod£t8EEE nit)thd PR W4k adiubted t3Mlo #teOr di ng
7063 (2K d, 37 oy Lo%%oﬁ?‘im[a%ﬁrt Pty as edde i 4 La- 3. 0
- (4H, ), 3.83 (3MHdjchtorome&h8fe (310 mil), The ebthbinblorgahic fidctiihs were dried B1gSOW) ,
1.88-1.64 (3H m and 26 soi‘ven? wg Vapor)if.ed unéer( Ecﬁf'éld 4:%@@42/%; residue was purified by

flash column chromatography on silica gel, eluting with CH2Cl2/McOH/NHa (Aq.)

25 (96:4:0.4 increasing to 94:6:0.6). The residue was dissolved in ethanol (20 mL), cooled
in ice and ethereal hydrogen chloride (1M, 1.8 mL, 1.8 mmol) was added dropwise.
The mixture was stirred at 0 °C for § min., then the solvent was evaporated under

- az(asHéom '

reduced pressure. The residue was crystallized from ether (20 mL)ethanol (0.5 mL)
and the solid was collected and dried in vacro to give the title compound as a

30 colorless solid (354 mg, 89%). m.p. 214-216 °C, TH NMR (500MHz, CD3z0OD) 3 7.59
(2H, m), 7.52 (3H, m), 7.26 (1H, 4, J 8.9 Hz), 7.03 (1H, dd, J 8.9, 2.2 Hz), 6.20 (1H, d,
J 2.2 Hz), 4.85 (2H, br s}, 4.43 (1H, s), 4.19 (1H, t, J 8.0 Hz), 3.87 (1H, quin, J 8.0 Hz),
3.76 (1H, m), 3.44 (1H, m), 3.25 (2H, m) 2.29-1.78 (6H, m), 0.80 (2H, m), and 0.66 (2H,
m). m/z (ES*) 434 (M+1). Found: C, 61.41; H, 5.51; N, 3.08. CasH2FalNO3:. HCI

35 requires: C, 61.34; H, 5.79; N, 2.98%.



20 EXAMPLE 243
(3R, 5R, 6S) - 3- (6- Fl uor o- 2- net hoxyphenyl ) - 6- phenyl - | - oxa- 7- aza- spi ro[ 4. 5] deca

ne Prepared fromthe conpound of Exanple 242 accordi ng to t he
met hod of Exanple 181. [err]H NVMR (360MHz, CDCl[err er
(2H, m), 7. MO0, 7 02 (1H, dt, Jd 6.4 He, %‘)"éé??z" ‘38 52

(2H ). 3.99 (1H, m, 3.77 (1H n), 3.63803H s), 3. 55 1H s), 25 3.22
(1H, m, 2.78 (1H m, 2.70 (1H br s), 2.06 (1H m, and 2.12 (6H m. nmz

(ES+) 342 (M+l). _ EXAMPLE
244

(3S,5R, 6S)-3-[2-Cvcl opropoxy-5-(trifl ug[ @Eﬁ ta]ogy) phenyl ] - 6- phenyl - 1- oxa- 7- (
tert- 30 but oxycar bonyI )aza Spl ro[ Napht hal ene
(120 ng, O. ' k- : ) tefti t r ogen
and freshly c Ilthlbum taI n‘Zs o, 0.94 rrrml) was added The m xture
was then soni for 20 mn. to produce a dark green
solution 5 of Nayhthalemn (120 gH0:936muol) wihdigsoivetl in THE (Wamldvoderd to - 78
C then (3S 5R, -Id%'r Iy e lithium metal (7.0 mg, 0.94 mmol) was added. Th :
phenyl t hi ocycl opr%) nzgi )gry 5-1 t‘rnlnmeuor(omg%gﬁ Z;I)noe)rr;/a"- e— ph e"n’?l"‘ 1- oxa- 7-(
tert- gwmgpq_tbat room temperature for 20 nn produce a dark green solutlon '

PCT/ GB97/ 016300f hthmm naphthalenide. Asolutxon of (3R 5R GS) 3-[2-(1- henylthmcyclopro

butoxycarbonyl)aza |ro 4. 5] decane tion 11 0. 187 nmol )
in THE ‘(’I@EPI’GWQ‘ éa e B’éﬁ’qﬁnﬁ}ﬁzﬁt ure was

stirred fgo 305;ﬁiiom 5]dédaﬁé1(DescnptlonV!a2 9135(!@ Uﬂlnmlﬁﬂm@m“m nigtsgenadded.
Srer 1507y i ERER R h e s retmon sepARNE AR NG, WY fERT, 11 1

ether (10 nL). % organ C Jerr])

and the sol vendropmise gutipthe dnteuse grerarcolouripareiated Rie seaction Whwthen stirred fogsi due

was purified b Sdue I th

hexane/ et hyl aé({eetctig eum(qgg%g | trlfzgyeiam ndqgd e ﬂ.l&ﬁﬁrgfﬁgs giﬁl\l/ﬁeéhttﬂgmﬁ tl e conpound

as a c otemperasure. Biher (K)gnb) was addedgnd %quﬁwap he gqgePterr])

EirHr] b7 5?5745 was@itracZed?ﬁthaﬁlrtherpzninoféhbr(mmLYaﬂtﬂ:hZc&ﬂbxﬁﬁ'l n')55 (53]|_-|8
rs

M, 2.92-2.79 PR e astezwsfﬁ ‘tﬁﬁqv@!ﬁoﬁ gﬁ“ g?“*d"ﬁf)“‘p?ti‘gz“?"béed?'f%

M, 1.80-1.67 pidbinrejTheresue\psd pusified by chlOmSchromiBeiaphy ompilicagek ehiEe) 534

M1
g3S )5R 6S) - 3- [ylt&/ 5‘643811 sqqo?rougdyeotrlrlgthﬁlg;o I:E)oueng/ L&lgﬁ}%ng/l} 8I7 oxa-7-a
za- 15 spi rG{g4793’])d'é‘I:H HPRCIE)HT.59 (2H, app 277 3?(2&6%&6@? ic

acid (2.59 Pt) WRHA 4080 18 &ﬂ'\'!uﬁez 117,83 @H, i) 32 (EABreS 42918111 m), 3.97

|
(355, 69) - 3- [ £Fhpeilof185i50,LE5-184 @) B ATty Ao MR /150

7.2 Hz), 2.22 (1H, dt, J 12, 5.2 Hz), 1.85 (1H, dd, J 13, 9.9 Hz), 1.80-1.63 (3H, m), 1.46
(9H, s), and 0.82-0.76 (4H, m). m/z (ES*) 534 (M+1).

25

spiro[4.5]decane
Prepared from the compound of Example 246 according to the method of

Example 245. YH NMR (360MHz, CDCls) & 7.60-7.42 (2H, m), 7.36-7.26 (8H, m), 7.03

30 (1H, 4, J 8.9 Hz), 6.95 (1H, br. d, J 8.9 Hz), 6.81 (1H, br s), 3.92 (1H, t, J 7.4 Hz),
3.62-3.53 (2H, m), 3.50 (1H, &), 3.20 (1H, dd, J 12, 4.2 Hz), 2.77 (1H, dt, J 12, 2.8 Hz),
2.30-1.93 (4H, m), 1.87 (1H, br s), 1.71-1.49 (3H, m), 0.76-0.65 (2H, m), and 0.65-0.54
(2H, m). m/z (ES*) 434 (M+1).



7-(tert-butoxycarbonyl)aza-spiro[4.5] decane (Exanple 244; 492 ngy, 0.92

nmol ) in di chl oronet hane (25 nlL) and the m xture was stirred at room

tenperature for 3 h. 20 The m xture was poured into water (50 nL), the

pH was adj ust sbdmed@. 0 with aqueous sodi um hydr oxi depdridBo7@redo t he

m xture was extracted with di chl orongg hane (3 x 50 nL). The conbi ned

organic fractions were dried (MySOerr]) and t he sol vent was

- evapor at ed under reduced pressure. The residue was purified by flash
col um chr omat ography on silica gel, elyt. W th

CHerr]dl[err]/MOH NH err] (Aq ) 25 Mhﬁ&ncreasung to 94:6:0.6).

The resi due was @SSRd B -(friffuodne bt h -

et hereal hydrogen chIo I de 1 , 801 1 8 Mol ) was added dr opwi se.

The m xture was “StPALERRgouyllaga-gool2.Uecale o i . then the sol vent was

evapor at ed under Pmpareﬁiﬁcndhmwswtbof Dﬁhmntea i1 #31&ccovdingdo Vistmadthodredd from

' vacuo to i veoRbs 45 B R ceyms, CHEISoRRlY £ SRTHIC 1R ERES 205, O

899 . m p. 214- £, 1.40 AFCs), 7.88-7128 (4 500 WL 5), €D &E, £.GTY.2 He), 1100 (115%),

). 6 20 (1 | g To-580 @ 55,48t R L v tho T K 5 oy o g

(1H, t, J 8 0 Hzaw), lgsw,(slHndG@?MH»\m)B 0 Hz), 3.76 (1H, m, 3.44
(1H m, 3.25 (2H, m 2.29-1.78 (6H, m, 0.80 (2H, nm, and 0.66 (2H,

. mz (ES &434 (M+l). Found: C, 61.4%; 51; N, 3.08.
C[err]H[err} [err]NOJ err].HCL 35 re&%@i@-m 34; H 5.79; N, 2.98%
WO 97/ 49710 3S,5R.6S)-3-[2-Cyclopropoxy-5-(trifluoromethyDphenyl]-8-phenvl- 1-0xa-7-aza-
PCT/ GB97/ 01630 180

EXAMPLE 246 spirof4.6ldecane
(3R 5R, 69) - 3- [ 2- Cyc| Prempeakiyerd the winpbursk of Bsatple 24 aemyiie t6 theheetiibd 4f oxa- . (

(120 mg, 0. 936 redpH 28" NEFeaRinss ChasY@ e @, m 710 1m0, 2 tr%}g'eﬁ“e

and freshl yl&ut 6.62@Hush 4046 €H, {,7 19 Hy), 3-08-9&66@%@).3»&%(%%@ 06TRH, thl,xft ure
. was then soni catﬁd}? z? @ﬁ*ﬁﬁ%@tﬂmd&%K%g(?ﬁrh)‘&g,!?z}p%cpsp@ﬁa% green
um na ut

sol ution

(3R 5R, 6S) - 3- [239!%61&1}4%%9?@%&#&%# -

yl ) oxy- 5- (trlfluoronethoxy)phenylI-6 phenyl -

| -oxa-7-(tert- but oxycar bonyl ) aza- Eﬁzﬁgﬁgiﬁi§]decane (Description 112,
135 ng, 0.21 nmol) in THF (2 ) under was cooIed to -78
[err] C and 2(he YBRBRI6S 1 ~ ) ~ J- 100l

"s rs em4 X per5| sted The reactlon was then

dropwi se until tbu?o |car

stirred for XGRS m.) was added and the nixture was
war med to room Pmmwmm@omﬁoumrofpgmn Welsaceqidiag taithd nteblzod ofy er s
were separat ed. IJ? L (360 %q:d@%v%téﬂq@wm;wz{zmmefs
portion of ether 10 e co I ned g&bm c phases were dried
(MysQ err]) and H!h-e’f-@cﬂl ht—"&fﬁaBZ)eTféﬁ)ﬂl‘hdedsﬁﬁHbﬂoﬂ @eszHZ)G%dﬂHsédjre

The resi dueggras pgif,id BE), H)3 ¥, LI LHYBEDAHLRNY 29 (LFE kl)) £97 @A m$ 31l NY
3.69 (3H, m), 2.756 (1H, m), 2.54 (1H, m), 2.22 (1H, m), 1.89-1.62 (4H, m), 1.46 (9H, s),
and 0.77 (4H, m). m/z (ES*) 516 (M+1).

EXAMPLE 251

30

spirol4.5)decane Hydrochloride
Prepared from the compound of Example 250 according to the method of

Example 245. (360MHz, D20) 6 0.51 (2H, m), 0.72 (2H, m), 1.79 (1H, m), 1.90-2.28
(6H, m), 8.21 (1H, m), 3.50 (1H, m), 3.65 {2H, m), 4.00 (1H, m), 4.26 (1H, s), 6.66 (1H,
35 t,J 74 Hz), 6.93 (1H, ¢, J 2.7 Hz), 7.01 (1H, dd, J 8.9, 2.7 Hz), 7.18 (1H, 4, J 8.9 H2),



w th hexane/ ethyl acetate (50:50) to give the title conpound as a
col ourl ess oil (87 ng, 78% . [err]H NVR (360MHz, CDCl[err]) [err]
759(2H app. d, J76Hz) 7.32 (2H, app. t, J 20 7.6 Hz), 7.27-7.18

(2H, n, 7.1 2H 5.32 (1H, br s), 429421(1 7

(1H, br ‘% %’é’gﬁ%&“ﬁ 3. 83 3.68 (3H, 3276 (1H, dt, T% ‘U’}i"’l’}‘ﬁ% 2.55
(1H, dd, 313 7.2 Hz), 222(1H B2 53712 5.2 Hz) 1.85 (1H, dd, J
13, 9.9 Hz), 1.80-1.63 (3H, n), 1.46 (9H, s), and 0.82-0.76 (4H, .
mz (ES+) 534 (M¥l). 25 EXAVPLE
247 and 7.55 (6H, m). m/z (ES*) 416 (M+1). Found: C, 62.2; H, 6.2; N, 3.1

(3R 5R. 6S5) - 3-[ 25 QyC == (tri.fl 1 nyl ] - 6- phenyl - 1- oxa-7- a
za- spir C%’t%ﬁse’ggﬁ@{sé’qumms%w‘%%%ﬁ’g’(@%’romthe conpound of
Exanpl e 246 according to the nethod of Exanpl e 245. [err]H NWR
(360MHz, CDCl[err]) [err] 7.50-7.42 (RAMPLE $586- 7. 26 (3H, nm), 7.03 30
(1M, d, J 8.9 Hz), 6,95 (14 bri d_J 3 . 6.81 (1t br ), 3 92 (1H,
t, J 7.4 HZ?, ,',' SrL cignropoxyro-(Feiinozomethoxyin enwl]-6-t4-fhrorophe ,l HHoXa3
4.2 H), 2.77 (idthrtBistes eccape 2. 30-1.93 (4H, ), 1.87 (1H

Edr 7 S% ES-]I:) 7}13}1 ?E/Hl, ? I_l!‘reprnf;)red gom the mpg%ﬁ@%p%gg 195 accorgmg to the method(osz .

PCT/ GB97/ 01630 Example 246. '1H NMR (360MHz, CDCls) 5 0.79 (2H, m), 0.86 (2H, m), 1.46 (915 %),
EXAVPLE 248

(3S. 5R. 69) - 3- [ 288/ CHomM-dfh G Hsid ¢/ 88 el LA En D) 230 42 d 13 6HRH 3T @Fa- 7- (1t
1? or t he c}a?rggtmxgg? v o rEtﬂO;nH]ari | e?ot Ejk?es I.rlrz\:}t”h(())sd(zf)lf o Ewr °
rom

Exanpl e 246. ;@%%Jﬁﬁ%égwg(%{{?ﬁ%?gm 7.54 (2H, d, J 7.7 Hz),
7.46 (1H, d, J ., 7.40 (1H, s), 7.33-7.24 (4H n), 5.17 (1H,
s), 4.20 (1H, t, J 7.2 Hz), 4 00 (1H, mMPLEm 3.78-3.60 (3H, n), 2.88
(TH m, 2.39 (1H_dd, 3 12.9, 7.8 Hz) r’r)1173(3H m,
1.36 (9H, s), d3B.58. &-velggropoxy-p 101 -6-(4-1] D)-1-0xa
EXAMPLE 2495 7-aza- smr_olgélgecane Hgdmchlonde

3S.5R 69) - 3- [ 2- Cycl trifl t h | < 7-
R e cora AR R T P
Exanpl e 248 accEmhpigzmmmmwaMHzmncmsoss(maamu(zmsd J 628 H), NAR

360MHz, CDCL[e 5
6o (1H, s), [455%]2“ @%‘%H '351?25(%2 @%ng@ﬁ#ﬁhﬁvgﬁgﬁ()@ﬂﬁ# 3.06
(1H, dd, J 339(1H.thm.21'1hk)3-,59221'B&1)(i8-’7(1md L1064 HDH.00 (1}, J 27 BY), ( 2H, -

m, 1.84 (26t 7 Aubd, 4854 m), 7.61 @H, 9201 QHH, Lo sWanrhz (ESH) 418

(Me1).

EXAMPLE 254

butoxycarbonyl)aza-spiro[4.5ldecane

25 Prepared from the compound of Description 120 according to the method of
Example246. '"H NMR (360MHz, CDCls) 5 0.83-0.91 (4H, m), 1.46 (9H, s), 1.55-1.8
(3H, m), 1.86-1.92 (1H, m), 2.22 (1H, dt, .J 13.0, 5.0 Hz), 2.56 (1H, dd, J 12.0, 6.5 Hz),
2.76 (1H, mc), 3.77-3.80 (3H, m), 3.97 (1H, mc), 4.27 (1H, mc), 5.33 (1H, s), 7.24-7.34
(44, m), 7.45-7.50 (2H, m), and 7.58-7.62 (2H, m). m/z (ES*) 462 (M+1-C:Hs).

30 '

E__XAM___P_LM

spiro({4.5}decane
Prepared from the compound of Example 254 according to the method of

35 Example 245. '"H NMR (360MHz, CDCls) 6 0.56-0.70 (2H, m), 0.70-0.80 (2H, m), 1.62-



EXAMPLE 250 20

(3R 5R, 69) - 3-[ 2- Cycl opr opoxy- 5- (di f| uor onet hoxy) phenyl ] - 6- phenyl - | - oxa- 7- (t
ert- but oxycar bonyl ) aza-spiro[ 4. 5] decane Pr epar ed
fromthe conpoyd@rmgndescription 114 according to the net hodpeferer1630
Exanmpl e 246. 'H NVR (360MHz, CDCl[err]) [erngs7.60 (2H, d, J 7.5 Hz), 7.32
(2H, t, J 7.5 Hz), 7.24 (1H, t, J 7.5 Hz), 7.18 (1H, d, J 8.7 Hz),
7.02 (1H, d, J2.8 Hz), 6.98 (1H, dd, 25 J87,28Hz)643(1H t,J
74.4 Hz), 532(1 k

m, 2.75 (1H, n') mH9ﬁé04(2H221)(21%2?ﬁ(3H1 b@si(%t(ﬁﬁoﬁz)n"#z?@z(%
s), and .(Zﬁ fn3,14.5809.68 (PHZ mf, BF6)(18,1p, 4(0(iH, t, J 7.5 Hz), 7.10-7.20 (2H, m), 7.26-
EXAMPLE 251 30

(3R 5R, 6S) - 3- [ 2- /4 U BRaRd 2 Th4 PHOPL Mt REAABMED 1 - 6- phenyl - 1 - oxa- 7-az
> spi ro[ 4. 5] decane Hydrochl ori de Prepared fromthe

corrpound of Exanpl e 250 according to the nethod of Exanpl e 245.

(360MHz, Dierr]O [err] 0.51 (2H m, 0.72 (2H m, 1.79 (1H m, 1.90-2.28

(6H, m, 3.21 (1H, m, 3.50 (1H, m, 3.65 (2H, mM, 4.00 (1H m, 4.26 (1H,

s), 6.66 (1H, 35 t, J 74 Hz), 6.93 (1H, d, J2.7 Hz), 7.01 (1H, dd, J 8.9,

2.7 Hz), 7.18 (1H, d, J 8.9 Hz), WD 97/ 49710

PCT/ GB97/ 01630 182

and 7.55 (5H, m. nmz (ES+) 416 (M+l). Found: C, 62.2; H, 6.2; N, 3.1.

C[err]H[err]F[err]qurr] HCl .0.5H err] O requires C, 62 5 H 6.3; N, 3.0%

EXAMPLE 252

(3R 5R 69) - 3- [2 Cycl opropoxy-5-(trifl uoronet hoxy)phenyl]-6-(4-fluorophenyl)

-| - oxa- 7-(tert-butoxvcarbonyl)aza-spiro[4.5] decane

Prepared fromthe conpound of Description 115 according to the method of

Exanpl e 246. [err]H NVWVR (360MHz, CDCl[err]) [err] 0.79 (2H, m, 0.86 (2H,

m, 1.46 (9H, s), 1.68 (3H, m), 1.87 (1H dd, J 9.9 Hz), 2.14 (1H,
td), 2.53 (1H, dd, J 12.6 Hz), 3.77 (3H, 10 m, 3.98 (1H dd), 4.24 (1H,
s), 5.20 (1H, s), 7.00 (2H, t, J 8.8 Hz), 7.08 (2H, s), 7.23 (2H, d,

J 9.5 Hz), and 7.55 (2H, dd, J8.7, 5.6 Hz).
EXAMPLE 253



fromthe conpound of i [_ ng to the method of Exanpl e
245. [err] Hyd\z OM—Iz 1 err]) rr] 0.59 (2H, s), 0.74 J 6.28
Hz), 1.68 "M? U 2.05 (2H m, 2.21 (iH, m), 2. 2N '”“’&éf‘ J 13. 4
Hz), 2.87 (1H, dd, J 9. Hz) 3.39841H, d, J 10.2 Hz), 3.59 (2H m),
3.87 (1H, d, J 10.4 Hz), 4.00 (21H, t, J 7.7 Hz), 20 6.77 (1H, s), 7.03
(4H, m, 7.61 (2H, s), 9.21 (1H s), and 10.24 (1H, s).

EXAMPLE 254  CLAIMS:

(3R, 5R, 6S) - 3-[ 2- Cycl opropoxy-5-(trifluoronethyl)phenyl]-6-phenyl-I-oxa-7-(t
ert- but oxvcar bonyl ) aza-spiro[ 4. 5] decane 25 Prepared from
t he conpound of DesScri ptA gfpbdfld 8fthefékniifa (19: t he met hod of

Exanpl e246. [err]H NVR (360MHz, CDCl[err]) [err] 0.83-0.91 (4H, m, 1.46
(9H, s), 1.55-1.8 (3H, m, 1.86-1.92 (1H, m, 2.22 (1H, dt, J 13.0,
5.0 Hz), 2.56 (1H dd, J 12.0, 6.5 Hz), x R! 2.76 (1H nt), 3.77-3.80
(3H, m, 3.97 (1H nt), 4.27 (1H, 5n:) 5/33 (\LH. Sk 7.24-7.34 (4H,
M, 7.45-7.50 (2H, n), and 7.58- 7Rg2 X

(Mtl-Cferr]JHerr]). 30
255

(3R 5R. 6S) - 3-[ 2- Cycl opro OXV trifluoronethoxy)phenyl]-6-(4-fluorophenyl)
-1-oxa- 15 7-aza-sp ﬁu'ulﬂuj jl ﬂ!ﬂ'ﬂrochl ori de Pr epar ed
[e r

EXAMPLE
Rm
(3R 5R 69) - 3-[ 2- Cycl opr opoxy- 5- (tr ™My
a- spiro[ 4. 5] decane |
Exanpl e 254 according to the method Rff 35
(360MHz, CDCl[err]) [err] 0.56-0.70 (2H, m,
WO 97/ 49710

PCT/ GB97/ 31630 1)) , 183 1.72
(3H, n), 1.96-2.04 (1H n), 2.08-2.28 (3H, m, 2.81 (1H t, J 12.0 Hz),

3. 14- 3. 22 W™, 3.58-3.68 (2H, n), 3.76 (1H, s), 4.00 (1H, t, J 7.5
Hz) , 7.10-7.20 (2HR! mpresénBShydrogen/ hydroky} Isalkyl, @1IkenR); Corfclbadicyl, M . 1 2

(ES*) 418 (MY, seycloalkylCraalky), Crealkoxy, fluoroCicalkoxy, CrealkoxyCraalkyl,
CisalkoxyCi.salkoxy, fluoroCiealkoxyCi«alkyl, Casalkenyloxy, Carcycloalkoxy,
10 Ca-rcycloalkylCisalkoxy, phenoxy, benzyloxy, cyano, halogen, NReR®, SR*, SOR»,
SOzR*, 0SO2R®, NR=COR!4, COR®, COzR* or CONR*R® where R* and R® each
independently represent hydrogen, Ci-alkyl or fluoroCisalkyl;
R? represents hydrogen, halogen, Ci¢alkyl or Ci.salkoxy;

pthvl ) M%enyl ] - 6- phenyl - 1- oxa- 7- az

epared fromthe conpound of
anpl e 245. [err]H NWR

% 70-0.80 (2H, m, 1.62-

or when R? is adjacent to R!, they may be joined together such that there
15 is formed a 5- or 6-membered saturated or unsaturated ring containing one or
two atoms selected from nitrogen, oxygen and sulphur, which ring is optionally
substituted by a group selected from Cisalkyl, CFs, =0 or =S;
R® represents hydrogen, halogen, Cisalkyl, fluoroCi-salkyl, Cisalkoxy,
fluoroCi-salkoxy, Cszcycloalkyl, CacycloalkylCialkyl, cyano, SRe, SOR2, SO4R®,
20 NR<Rb, NR*CORK, COR», COz2Rs, CONR*R® or Ci.4alky] substituted by cyano,
' COz2R2 or CONR®R® where Re and R® are as previously defined:
R4 represents hydrogen, halogen, Ci.salkyl, Cisalkoxy, CFs, OCFs, NO;,
CN, SR, SOR?, SO2R*, CO2R®, CONR*R?, Cssalkenyl, Czsalkynyl or Ci.salkyl
substituted by Ci.«alkoxy, where R® and R® are as previously defined;

25 RS represents hydrogen, halogen, Cisalkyl, CFs or Ci.calkoxy substituted
by Ci.salkoxy;



—_—
—_—

B s (NI = o o o T
E:I[)err] al kyl , w@?ﬁal kenyl, C[err] cchI[ g;lr] j opresents hydr GRatosbfise

Cerr]cycl oaI kyl ([ err]al kyi d err]al koxy, fI uoro( err] al koxy,
C err]al koxy( err] al kyl, C err]al koxyd err] al koxy,
fluoro(ferr]al koxy(Jerr]al kyl, C[err]al kenyl oxy, CJerr]cycloal koxy, 10

(N:[ RFr r] ]c;lg[sl oai kyl C[ eRf tepkdsents hydrmanxQORD €I0:RF, GQCONRRY CONAN:BY €hpalkyl |
err]Rerr r r . [ re],
NR[ err] COR[ err f%{%‘rﬂ?%%g] ar?ﬂr%selfct%r %\(IBF%‘?F@\& %ﬁ%ﬁ‘ &’Fi{‘d[qér r]
and R[err] eaclEORs, NR*Rb, CANIRHEVRIRM CONHppemd €hsalkyli rGEOsR*CCONHNRRY,| or
Gy oreCerral i %’:él)grkﬁt alClE)NR'Cnsalkleﬂ%GNﬂ“(fzgﬂf:&ﬁﬁ rtEéNE[ L 96y hal ogen,

Cl err]al kyl 'adj acent to
Rlerr], théy nﬁpﬂﬁu\ﬂjt'&”.r@@NRE@étR‘lﬁiR'B&dBDNRehetﬁmwb ang phemsl optiemadly a 5- or

6. morber ed Sat YALReREy Y 0P URLe LGOI BIHASRART Sy, Cyoalknh 0

atons selected Tromnitrogén, oxygen an
substitut ed byhalogeroanl B'ﬂluemxmthylbom Clerr] aI kyl , CF[err], =0 or :S;

ts h | .
Rerr] represent's ydQQENoeah WAl ofthé firydl >qH2C= RGBRA LA [/hna
d err] cycl oal kR? Dfesasrdefinéd/belowyano, SR[err], SCR[ err] sqerr]Rerr], 20

N errlRgprl, R edigs g‘é@[egéx{é melegﬂdona%ﬁfsﬁ}% H,xo %&%Jﬁ[ﬂg{r r] or

Clerr]al ky substitute err]
where Rl err] ahdnerjkered or:aﬁr mea@emddxmwcyc dog cendaiining 1, 2 or 3 nitrogen atpner r |

{\Iap(ra(ra?]ent s hyd&ﬂg%%lly gﬁ{s‘i’ﬁ\?ﬁéd bg%ﬁ&]% ‘lﬁ)/dsat ?ﬂig&%@gﬁﬁ%&ﬁ%ﬁﬂgn ’[err],
CONR] er ] R] er r formgjaiNRRelwcieye . [ err] al kynyl or (err]al kyl

substituted by Cerg]ah lendBf §dlidi: and Rlerr] are as previously
defined; 25 s yre reg%gg&elnt s} Ydro hal ogen, C[err]al kyl ,

CFlerr] oAb err]aldghy 1 px Gr4abkyl, Caacyc oal#y?@eqyp ipakkyiGryalky
Cszalkyl substituted by Ci-salkoxy or hydroxyl;

R® is hydrogen or Cisalkyl, Ca.scycloalkyl, Cs.scycloalkylCi.calkyl, or
Casalkyl substituted by Ciualkoxy, hydroxyl or a 4, 5 or 6 membered
heteroaliphatic ring containing one or two heteroatoms selected from N, O and S;
20 or R?, R8 and the nitrogen atom to which they are attached form a
heteroaliphatic ring of 4 to 7 ring atoms, optionally substituted by one or two -

onal | y

groups selected from hydroxy or Ci.salkoxy optionally substituted by a Ci.salkoxy
or hydroxyl group, and optionally containing a double bond, which ring may
optionally contain an oxygen or sulphur ring atom, a group S(O) or S(O)z or a
25 second nitrogen atom which will be part of a NH or NR* moiety where R is
Ci4alkyl optionally substituted by hydroxy or Cisalkoxy;
or R7, R8 and the nitrogen atom to which they are attached form a
non-aromatic azabicyclic ring system of 6 to 12 ring atoms;
or Z, R? and the nitrogen atom to which they are attached form a
30 heteroaliphatic ring to 4 to 7 ring atoms which may optionally contain an oxygen
ring atom;
- R® and R!° each independently represent hydrogen, halogen, Ci.salkyl,
CH:20Re, oxo, CO:zRe or CONR=R® where R* and R are as previously defined and
R* represents hydrogen, Ci.salkyl or phenyl;
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185 ydrogen, COR[err], CJer]Rerr],

COCONR[ err] R err], 'I“”l[mw H:F!E;] al kyl optionally

substltuted by a group selec rlR, CONRlerr] R err], hydroxy,
NR[ err err NR[ err err

CO\IthenyI ( g&&ﬁ#ﬁoky R[ & er r:]| R[ g II-\I]O_D CB[VHNR% eR!; I'] R% er I'TC,T’GB""OI“"

C(S NR[err]Rerr], CO\IR[err]C[err]aIkyIR{ CONR[ err]( err]al kenyl,

CONR[err]Cerr]al kynyl 5 COCC]\IR[err]R[err],

CO\IR[err]C(NR[err])NR[err]R[err] CONR[ err] heteroaryl, and phenyl

optionally m%;,;egégtg@mycgng,gbtme%ﬁrpr ee substituents sel ected
hal ogen and trifl uoronethyl);

fromderr]al kyl, &err]al koxy
or Rlerr] represen rap@%ﬁphxﬁrosww%rsﬁlﬂwh
-CH err](ferr] CCH[ Rhfrkﬁl%kéi{tﬁkﬂﬂﬁ]cmamb@y fu8FoCh.salkfl or phenyl; R8 are as
defined bel ow, or Rerr] re resents Clerr]al kyI optionally
substituted by oonlgabgl‘X&eﬂt”é@“B&]t‘@ ydrogen atemyiander ed or 6- menber ed
het erocycki c ring m.%kéumﬂe re%m%aﬁoptléﬂémeﬁblab&ms optionally
substituted by =0 or =S and op PI onaII t ut d by a group of the
fornul a ZNR7R3 V\,hep)éapharmaceutxcally accep a&é’ | kyl ene or

. (err]cycloal kyl; 15 Rerr] is hydrogen or (Jerr]alkyl,

d err]cycl oal kyl , C[err cycl oal kyl (J err]al kyl err] al

substituted by C[e r] al &6&‘9"%‘%" iaimpd n cl claim 1 wherein R is h’ﬁ%’i-‘*’s‘] %rgen or

Jerr]lal kyl, @,e0kdd¥ at:Qalkbxy), flublo€) Ldlkoxy! Ossaliéh 'Qaadyiohlk;

Cerr]al ké substi t]git‘ectllgby e;lr] al kom ﬁbﬂ yilhlko®y. nmenber ed
ha

het er oal iffhat iCe"¥riagl kéf’&'it‘%ﬂ‘?ﬁyn@”&ﬂeNBr E?é—?’)é%oafénfogs&em@ot romN, O

and S; 20 up Rﬂqsrxﬁihesrzhbmba&asaﬂur@uad ring @ontaiviNgPent diygen aonihi ch t hey
are attached forma het eroal i phatic ring of 4 to 7 ring atons,

optionally substituted by one or two groups sel ected from hydroxy
or C(err]al koxy opB8j onalleymgoiifd dstcldimed byclainCl or elhint Boviierein R?isa  or

hydr oxyl gr OUE‘F and glotl onal llﬁ contai ni ng a doubl e bond, which ring may
optional Iy comydiogenilugripe arctloring a8/, ring atom a group S(0) or S 0)2 or
a 25 1second nitrogen atomwhich will be part of a NH or NR[err] noi ety
where R err] is err]al kyl. tlonaIIy ubst droxy or
C[ err] al koxy; 4. Amq‘poud‘fg?%@?ﬁ ang one;of &1053’ e’r'%'é ﬁ atom t o
whi ch they ar dydtoges hadbgensfiaoroCisalkyl, ﬂuoroﬁmall@xy),mam; NiRbi o \NRACOR1. ng
systemof 6 to 12 ring atons; or Z, Rlerr] and the
nitrogen atomto which they are attached forma 30 het er oal i phati c
ring of 4 to 7 ring. at oAzompowid asedaimed inoargl dog of dairas b tah wheyeje R is a

ring ato r and Rl err] each independently represent
hydrogenl,gohal (% ge\bfltomTrzfﬂu&n%JbLm CH err]OR[err], oxo,

CJerr]Rerr] or CONR err]Rerr] where R err] and R err] are as previously

defined and 6.  ThSbhbolfPlsRRARbE il il AR clafh& 1 §Whkeif ks BENY!
hydrogen atom.
25 7. A compound as claimed in any one of claims 1 to 6 wherein R%is a

hydrogen atom or a Ci.salkyl group substituted by a 5-membered heterocyclic

ring containing 2 or 3 nitrogen atoms as defined in claim J.

8. A compound as claimed in any one of claims 1 to 7 wherein one of
30 R® and R0 is hydrogen.

9, A compound as claimed in any one of claims 1 to 8 wherein X

represents two hydrogen atoms.
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R12 represenfs tR[err "CONR[err]R[err] or heteroaryl;

Rlerr] repres rogen or (err]al kyl; Rl—r‘r:':ﬁ' sents
d err]al kyl, %}[Heg;;’r 1fmﬁkoxy, fluoro(ferr]al ky] 707 phenyl ; Hm‘flﬁeioe Xis
an oxygen atomor two hydrogen atons; and g the broken |ine
represents an optional doubl e bond; : or a pharmaceutically
acceptabl e salt thereof. 2. A compound as clainmed in

claim1 wherein R errjo.is mm:mnd a%himt}dainlqﬂy one of claimsQ] @19 Whdrkimnthe |

d err]al koxy, qurr al ko rrlal ken C err]cycl oal koxy, 10
C err]cycl oal kylﬁ"g’r ) %‘%\%hﬁ\ﬁﬁ% if‘ﬁilgoé(ﬁ\éf‘t‘SR[ err],

s err]Rerr], or Rerr] together with the group Rerr] forma

5- menber ed saturated fing Cont ai ni t 3.
A conpound as cl ai meafl (ﬂ - O o gﬁ@%’]ﬂf@%&%} &mﬁfner rﬂncal%y goceptable

hydr ogen, flﬂorimmereoﬁl orine atom 15 A compound as

clained in any one of clainms 1 to 3 wherein R&lerr] hydr ogen,
hal ogen, fluoroderr]alkyl, quoroC[err]aI kox cydno, NR[err]Ro[err], or

NR[err]COR[err]. 5. RONMP@ as clainmed in any one of
claims 1 to 4 wherein Rerr] is a 20 “ omor a fluorine atom
6. A conpound as clainmed in any 5 to 5 wherein Rerr] is a
hydr ogen at om 25 7. mRound as cRdai ned in any one of

clains 1 to 6 wherein Rerr] is a ~ Ngen atomor a (Jerr]al kyl
group substituted by a 5-nenbered heteroc ring containing 2 or

3 nitrogen atons as defined in claiml. R* 8. A conmpound
as clainmed in any one of clains 1 to 7 wherein one of 30 Rl err] and

Rl err] is hydrogen. 9. (aA conpound as clained in any one
of claims 1 to 8 wherein X represents two hydrogen atons.

wherein R!, R2, R8, R4 and the broken line are as defined in claim 1.

10 12. A compound as claimed in claim 1 wherein
R! represents hydrogen, hydroxy, Ci-ealkyl, Casalkenyl, Caacycloalkyl,
Cs.cycloalkylCi.salkyl, Cisalkoxy, fluoroCisalkoxy, CisalkoxyCi-salkyl,
CisalkoxyCi-salkoxy, fluoroCi.salkoxyCi.salkyl, Czsalkenyloxy, Cs.ricycloalkoxy,
Cs-rcycloalkylCi.salkoxy, phenoxy, benzyloxy, cyano, halogen, NR=R®, SR2, SOR®,

15 SO:2R», OSO2R>, NR*CORM, COR=, COzR® or CONR=R* where R* and R® each

independently represent hydrogen, Ci.«alkyl or fluoroC;.salkyl;

R? represents hydrogen or halogen;

or when R2 is adjacent to R!, they may be joined together such that there
is formed a 5-membered unsaturated ring containing an oxygen atom;

20 R3 represents hydrogén, halogen, Cisalkyl, fluoroCi-salkyl, Cisalkoxy,
fluoroCi.salkoxy, Careycloalkyl, CascycloalkylCialkyl, cyano, SR, SORs, SO2R",
NR+R» NR*CORM, CORs, COzR*, CONR*R? or C;.salkyl substituted by cyano,
CO:zR» or CONR*R" where R® and R® are as previously defined;

R¢ represents hydrogen or halogen;

25 R® represents hydrogen;
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10. A cor‘rﬁouﬁd ‘as ®cl & m&d in any one of clains | to 9 wherein the

doubl e bondwr nt ed by the broken line is absent.

11. A conpoli® he formula (1a) or a pharmaceutically ECTGHUNI60 5
salt thereof: [err] erein Rlerr], R[err] R[err]
Rlerr] and the broken |line are as defined in claim1l.

A conpound as clainmed in claim1 wherein R[err]

represents hydrogergs Hawbeémyhyai{o@éﬂ ]oalmyépreéa[nwr]aandyersubsmceeﬁruy]ac&cI oal kyl,

Qerroyel oal kpl QL et hal ¥l Shs Lhahsona o LMOLOLL el LAl KSHY, ionany

fluuroCferr]al &ﬂiéﬁ@{t@db)} alglotlp of ChefobthaldZNRR3XY, ([ err]cycl oal koxy,
Clerr]cycl oal kyI d gé,r g kox lp en XY benzyl oxy, cyano, hal ogen,
NR[err]Rlerr], ‘e? Y415 SJerr]Rerr], GJerr]Rerr],
NR[ err] CCR{serr] meehydrog&CBm{mﬁrr] or CC]\IR[ err] R[err] wher e K[err]

and Rlerr] each ndent hydrogen, Clerr]al kyl or
fluorod err]al kyl ; R°and R0 6ath gﬁepenge’liélyeﬁgp esf"e'gl? P's hydrogen or hal ogen;

or when Rlerr] is Rl agrédents0CHaYL, IC:1cdlkedy, ARyroOesalleil bephdngyiet her such t hat

t here 5- menber e nsaturated ring containing an
oxygen atom ZO)E“a“OXVKe’Rf"é’F’r‘]”‘rw@ B&gﬁ E‘Wﬁdr ogen, hal ogen,

(err]gal kyl, fl UOfZJK@[(BrsilkylekylandC[ err] al koxy,

fluoro(e aI koxy, err}‘%cl oal ae¥1té m%&rg&w‘@?al}ql%l C err]al kyl, cyano,

SR err], err] err], NRlerr]COR[err],
COR[err], CJerr] R[wrardharﬁ%dﬂteﬂh] &ceptableculiCharsf] al kyl subst i t ut ed by
cyano, CJerr]Rerr] or CONRerr]Rerr] where R err] and R err]
are as previously defined; Rl err] represents hydrogen or
hal ogen; 25 13. R emioundpelededfremhydr ogen;

(5R,68)-3-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-0xa-7-aza-

15 spirof4.5]dec-3-ene;
(8S,5R,6S)-3-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-0xa-7-aza-
spiro[4.5)decane;

(SS,5R.,68)-3-(2-methoxy-5-triﬂuoromethoxyphenyl)-6-phenyl-7-(1,2, 4-triazoly)-3-
methylene)-1-oxa-7-aza-spiro[4.5]decane;

20 (5R,68)-3-(2-isopropoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-oxa-7-aza-
spiro[4.5]}dec-3-ene;
(5R.6S)-3-(2-allyloxy-5-trifluoromethoxyphenyl)-6-phenyl-1-0xa-7-aza-
spiro|4.5]dec-3-enc;
(5R,6S)-3-(5-trifluoromethoxy-2,3-dihydrobenzofuran-7-yl)-6-phenyl-1-oxa-7-aza-

25  spiro{4.5]dec-3-ene;
(5R.6S5)-3-(2-methoxy-5-(2,2,2-trifluoroethoxy)phenyl)-6-phenyl-1-0xa-7-aza-
spiro[4.5]dec-3-ene;
(5R,68)-3-(2,5-bis(2,2,2-trifluoroethoxy)phenyl)-6-phenyl- 1-oxa-7-aza-
spiro{4.5]}dec-3-ene;

30 (5R,65)-3-(2-difluoromethoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-oxa-7-aza-
spiro[4.5]dec-3-ene;
(5R,6S)-3-(2-(2,2,2-trifluorocthoxy)-5-trifluoromethoxyphenyl)-6-phenyl- 1-oxa-7-
aza-spiroj4.5)dec-3-ene;

(3S,5R,6.5)-3-(2-1sopropoxy-5-trifluoromethoxyphenyl)-6-phenyl-1-oxa-7-aza-
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Rl err] réprceselht s hydrbgen, or Rlerr] represents CJerr]alkyl, substituted
by a 5- oWabAped heterocyclic ring containing 1, 2 orl,ci ' n
atons and optWona{r?? substituted by 9T OUP of the for Iﬁfﬂgfl%%;
Rlerr] is hydrogen or (JQerr]alkyl; 5 Rl err] is hydrogen or

d err]al kyl; Rlerr] and R err] each independently represent

hydr ogen; Rlerr] represents (Jerr]al kyl, (err]al koxy,
f1 uor od err] al kybpicof45lieeyre; X i's an oxygen atom or two

hydr ogen at ons; al S er K e and 10 he
broken line repr égssé?#ss Sg%-(%-Bx:[ql%or;%xpet%%?,]g?tié%%daq’?&nmﬁran-'}-y D-6-phegy l-%l-oxa-rﬁ
phar maceuti cal | y azwsmmi{éb]decaet t t her eof 13. A conpound
sel ect-ed from

(5R 6S) - 3- ( 2- met [BXYRES) 1@ Mmeshadi RS Bifluersefhoxyiphenyh-6-phonyl- Loxa T:aza o

spi ro[ 4. 5] ded- 3- spieg[4.5]decane;

(35, SR, 65)- 3- (2- it B9 374 Kyl R URRRDIRIABIAA ek s BRSO o 4 - 222

spiro[ 4. 5] decane,
(3S, 5R, 6S) - 3- ( 2- sEtdiékjdetaxter i f | uor onet hoxyphenyl ) - 6- phenyl - 7- (1, 2, 4-tri azol

(5R 69) - 3- (2-1 solepeyT P HRA AR EAT R B RAS AP fohonghhrore s .

spi ro[ 4. 5] dec- 3- ezeespiro{4.5]decane;

(SR 65)-2 (321! Wt a874 1 1 H0LARESDAAURH Sk RRREAY neks e R

(5R, 6S) - 3- ( 5-t ri fiagarspineld Hidegar®; 3- di hydr obenzof ur an- 7-yl ) - 6- phenyl - 1- oxa- 7-
aza- 25 Spi ropg . ry Neown-T.ama.

(ER 68 3. (5 ot FaTASFs SRR miftyoroothoxy)-f-Muorgphenyi) 6 ghenyl Lawar gz,
spi ro[ 4. 5] dec- 3- gniro[4.5]decane;

ggﬁ 2[321' g] éifé Plﬁé@&%ﬁd%‘-ﬂxééh%hé%hﬁﬁ&l%&h%ﬁﬂ%h}l)-@-‘pﬂbﬁﬂyﬂ-éxa17-92&'21' 7-aza-
(5R 6S) - 3- ( 25di f nitalbhldeerdsepeis_t ri f | uor omet hoxyphenyl ) - 6- phenyl - | - oxa- 7- aza .

(5R 69)- 3 (2- (2, S poors B Rethansonlonyl 2 motoryphenyl 6 phomyl Lora Tgs, 11~ 1

- oxa- 7- agirofhpldaranes] dec- 3- ene; :

(3S, SR, 65) - 3- ( 2- (sRET)WRXVrifradrbrhthuRHPREHY | BPHRBFPY-bta- G-aRASHY[4 5] de¥B-ehpAZ -
(3S,5R,68)-3-[2-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-spirof4.5}decane;

20 (5R,6S)-3-[2-cyclobutoxy-5-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-
spiro{4.5]dec-3-ene;
(38S,5R,65)-3-[2-cyclobutaxy-5-(trifluoromethoxy)phenyl]-6-phenyl- 1-oxa-7-aza-
spiro{4.5]decane;
(5R,65)-3-(2-(2-fluoroethoxy)-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-

25  spiro[4.5)dec-3-ene;
(3S,5R,6.5)-3-(2-(2-fluoroethoxy)-5-(trifluoromethoxy)-6-phenyl-1.0xa-7-aza-
spiro[4.5]decane;
(5R,6.5)-3-(2-(ethen-1-yl)-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-

spiro[4.5)dec-3-ene; _

c 30 (3S,5R,65)-3-(2-ethyl-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-
spiro[4.5]decane; '

- (5R,65)-3-(2-benzyloxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-

spiro{4.5]dec-3-cne; _
(35.51%,6.5)-3-(2-hydroxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-



pr/ W!Ifllallllclllll gLl 189

spi ro[ 4*5|decana; s

(3S,5R, 6S)-3-(5-trifluoronethoxy-2, 3-di hydr obenzof uran- 7-y| | - 1- oxa
-7- MQIHBT0[ 4. 5] decane; &’Gnﬁm?“x

(3S, 5R, 69) - 3- (2- net hoxy-5- (2, 2, 2-trifl uor 8 hoxy) phenyl ) - 6- phenyl - 1- oxa- 7- a

za- 5 spiro[ 4. 5] decane;

(3S,5R 6S)-3-(2,5-bis(2,2,2-trifluoroethoxy)phenyl)-6-phenyl -1-oxa-7-aza-

spiro[ 4. 5] decang;
(3S,5R, 69)-3-( %Sgo[# sdtcijercorr%t hoxy-5-trifl uoronet hoxypheny

1-oxa-7- (35,58, (@13|-(8t(qt.hg]ld@dhﬁrébnﬂl\gromethoxy)pheny )-6 -p e l-oxa aza—

(3S, 5R 68)-3-(%1)1(1_3[,425 sehhé.f | Uor oet hoxy) - 5-trifl uoromet hoxyphenyl) 6- phenyl -
1- oxa- aza- spl r o[ 4. 5] decane;

(3S, 5R, 6S) - 3- (156332312ﬂqth¢mhwlh%nbsny@s~lmer8r%ﬁeﬁwﬁ@cﬁﬁ‘éﬁy| -1 - oxa- 7- az
a- ' r B2@3Emethoxyphenyl)-6-phenyl-1-oxa-7-aza-spiro[4.5)decane;

(5R 69) - 3 Q ﬁanesul fony ?- g’-{yrlr)raeﬁj’)yrl)’heny | ) - 6- phenyl - 1- oxa- 7- aza- 15

spi ro[ 4. 5] dec 33.5,,68,63) 3-(2-methoxy .5-(trifluoromethoxy)phenyl)-6-pheny)-1-oxa-7-aza-

(3S,5R, 69) - 3- (Q,g{;gﬂrﬂa&gmj&ﬁyl - 2- met hoxyphenyl ) - 6- phenyl - 1- oxa- 7- aza-
spiro[ 4. 5] decan

(5R, 65) - 3- [ 2- ( tBROSI-Yrmethoxy fribrehenl-1oxpfearprspirold,fldes-3sens8- i o[ 4. 5] dec- 3

-ene, Iy henyl]t rifluoroacetamide;
(3S,5R 69)-3-[ 2’ trifluoronmet hox%x)gohenyl | - ;1 ﬁﬁ asza spi ro[ 4. 5] de
cane; 20 10 ' 5R,6S5)-N-[4-methoxy-3-(6-phenyl-1- oxa- sp1r0[4 ecan-

(5R, 6S)-3-[ 2- cyjpggwmm“&ogggwmdéor onet hoxy)phenyl] 6- phenyl - 1- oxa- 7- aza-
spiro[ 4. 5] dec

[ 2- cycl obut oxy- @S‘@ﬁ(ﬁf’)r’!ﬁ‘éﬁh&ih@t[ﬂG)F}B‘WéﬁgﬁrﬁheBylph%T azarsqixpld-Sldscan-3-
spi ro[ 4. 5] decangy, ﬁhenyl] -N-(methyl)carbamate;

(o o8 3 (7 okl 8 Pmatioky B shemyiti ST S b AKTee 3 623 BpRAy 1 -

| - oxa-7-aza- 25!

(3S, 5R, 69) 18- ( Andethyljtriaobbaxmided- (trlfl uor onet hoxy) - 6- phenyl - |
-oxa- 7-aza-

(5R, 6S)- 3- ( 2- (e‘@ﬁéﬁ?@l”g}ﬁ)&f g’%}'ﬁquﬁ?@%ﬂ& PO | BRLRIT4: @d"‘ﬁ"’%ﬁ”"f""“&l&- _aza-

spi r o[ 4. 5] dec- npkyl)tdifluoroacetamide;

g [?;Isr g [R 4 6 g} d g . ((,312 ﬁtéBS-N—fa x(sgxgxloI)(Lxu B Q?IX V500123 Lpifo1 P BaBY.8 en B-yhpedyIpZz a-

- (SR 69)-3-(2- behd;(mlet})yy)tﬁﬂ(mmadetamlde:rret hoxy) phenyl ) - 6- phenyl - 1-oxa-7-aza-

(3s. 5k 69 7 IR eR N mmroony S abr o T ey piroff S decpn S ybphemyly
N-(methyl)tnﬂuoroacetamlde
(5R,65)-N-[4-(difluoromethoxy)-3-(6-phenyl-1-0xa-7-aza-spiro{4 .5}dec-3-en-3-
yl)phenyl]-N-(methyltrifluoroacetamide;
(3S,5R,85)-N-[4-(difluoromethoxy)-3-(6-phenyl- 1-0xa-7-aza-spiro[4.5]decan-3-

25 yl)phenyl]-N-(methyl)tri_ﬂuoroacetamide:
(5R,6S)-N-[4-methoxy-3-(6-pheny]-1-0xa-7-aza-spiro{4.5]dec-3-en-3-yhphenyl}-N-
(2,2,2-trifluoroethyl)acetamide;
(3S,5R,65)-N-[4-methoxy-3-(6-phenyl-1-0xa-7-aza-spiro|4.5}decan-3-yl)phenyl}-N-
(2,2,2-trifluoroethyl)acetamide;

30 (3S,5R,6S)-N-[4-methoxy-3-(6-phenyl- 1-0xa-7-aza-spiro[4.5]decan-3-yl)phenyl}-N-
(methylDbenzamide;
(5R,6S)-3-|5-methylamino-2-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-
spiro{4.5]dec-3-ene;

(3S, 5R,6_S)-3-[5-met.hylamino-2-(triﬂuoromethoxy)pheny}}-G-phen yl-1-0xa-7-aza-
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spiro[ 4. 5] decane;

(3S, 5R 68)_3_%%‘%?@” 1-yl)-5-(trifluoronethoxy)phenyl) - 6- Wéﬁwﬁl%a 7-a
I rol 4.

za- sSpi ecane;

" (5R, 6S) - 3- (2- net hoxyphenyl ) - 6- phenyl - 1- oxa- Whza- spiro[ 4. 5] dec-3-ene; 5
(3S, 5R, 6S) - 3- (2- net hoxyphenyl ) - 6- phenyl - 1- oxa- 7- aza- spi r o[ 4. 5] decane;

(3S, 5R, 69) - 3- (2- net hoxy-5-(trifluoromet hoxy) phenyl) - 6- phenyl - 1- oxa- 7- aza-
spi ro[ 4. 5] decan- 3pél2.5] decane

§/I5$pﬁ§¥1yll\ll-'£fl ﬁbggéé@éy 'géﬁﬁ %"é pﬁ%’g@lﬁ’ﬁa Sé‘g{ﬁ{’[%ér?ﬁeﬁ yﬁ'é phenyl -
1- oxa- 7-aza-spir Qt[rfﬂu%ioni’&,ﬁ@!})ﬁreny&tnﬂuo%ahéﬂaﬁﬁdd Jtrifluor oacet am de;

3S, 5R 6S) - met hyl t ho 3 [ -1 a-7-az |ro45decan 3-
§,| )phenyl% N- ( ngl(:f\é/\%#’@y yl-N- -(6-p enyl-1-oxa- aza splroﬁ ﬁgecan- -yl)-4-

(5R, 6S)-N-[ 4-et Wo%éih&&ﬁméhyﬂtrm&r&cm@pl ro[ 4. 5] dec- 3- en- 3-yI ) pheny|
| -N- 15 (meth

(3S, 5R, 6S) - N-[4 Mhé&érl uofé‘oacﬁtéﬁiﬂ“w%“ﬁ@?aﬂ%ﬁH“B’[’!ﬂ -159%92%:2%2- 3- y | ) pheny!|

- N (et Gyiko|5)dec8anapcet am de;

E])E;:?] 6S) - N-[ 4-i Soﬁfﬁ@?ﬁ S_léﬂl@#&- &‘ - 1- oxa- J‘ a.;ghen% OJhen;l] qg:?a- 22n- 3-yl') phe
(3S, 5R, 6S) - N- [ 4- kpiegl4 SRRYMNE}- ( 6- pheny! -

jl\'l_ ?)rigt Eyfi)z ? r'lli,]P : Lg‘{%@ @W gu(-n%lr)epr?tqgcl)lrﬁenyl]-ﬁ-phenyl-l-oxa-7-aza-spirol4.5)dec-3-

(5R 6S) - N—[4 (di &hejor onet hoxy) - 3- ( 6- phenyl - 1- oxa- 7- aza- spi r o[ 4. 5] dec- 3-en- 3

(3S, 5R, 69) - MPinﬂdﬁ ?}?\Iﬁ%ﬁgkl‘ﬁ o %’é%ﬁﬁ\%ﬂ%d"e%'}?é‘y'?’ LT of 4. 5] decan- 3

- 25 yl ) phenykpirdd.6)ietdne )t ri f I uor oacet am de;

(SR 65)- N L4 et By (0MP I Lo Ok Lo SRS kTS s 346 o ey
(3S, 5R, 6S) - NB[ 4- aﬁt-kmyqti.s}d(sﬁaphezlnyl -1t oxa- 7-aza- spi ro[ 4. 5] decan- 3-yl ) phenyl
N- 2,22t .
;(33 5R, 6S) - |\§[4 ﬁiﬁigzﬁ?g a‘lce B %§“°§‘f)m‘?%‘f'ﬁp’§“éi‘é§ heaylHPkeny |
et -4 ane;
(SR, 65) -3 [ 5 Mot (il 845165 Rodebbdsl S EHAUGHRBYDBRERN o 510047 agxa- - aza-

spiro[ 4. 5] dec- 3-
(3S, 5R, 69) - 3- [ 5- swirdi4.bpdec-Be@nd; (trif | uor onet hoxy) phenyl ] - 6- phenyl - 1- oxa- 7- az

a- 20 (3S,5R,6.5)-3-[2-isopropoxy-5-(trifluoromethyl)phenyl]-6-phenyl-1-oxa-7-aza-

spiro{4.5)decane;

"I-4

(3S,5R,6.5)-3-[2-cyclopropyl-5-(trifiluoromethoxy)phenyl}-6-phenyl-1-0xa-7-aza-
spirol4.5]decane;
(3S,5R,6.S)-3-(5-bromo-2-isopropoxyphenyl)-6-phenyl-1-oxa-7-aza-
25 spiro{4.5]decane;

(3S,5R,6.S)-3-(5-cyano-2-isopropoxyphenyl)-6-phenyl- 1-oxa-7-aza-
spiro[4.5]decane;
(3S,5R,6S5)-3-[5-cyano-2-(difluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-
spiro[4.5]decane; '

° 30 (3S,5R,GS)-3-[5-cyano-2-(2,2,2-triﬂuoroethbxy)phenyl]-G-phenyl-1-0xa-7-az_a-
spiro[4.5)decane;

- (38,5R,6S)-3-[5-cyano-2-(cyclobutyloxy)phenyl}-6-phenyl- 1-0xa-7-aza-
spirojd.5)decane;

5R,6.5)-3-[2-cyano-5-(trifluoromethoxy)phenyl]-6-phenyi-1-0xa-7-aza-
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spiro[ 4. 5] decane;

(5R, 6S) - N- - 3- (6-phenyl -| -oxa- 7-aza-spiro[ 4. 5] dec- 3-en- 3-yl ) - 4-
(trifluorogg%ﬁ§& enyl Jtrifl uoroacet ani de; PCT/GBI7/0163

(3S, 5R, 6S) - N-net hyl - N-[ 3- (6- phenyl - 1- oxa- WZza- spiro[ 4. 5)decan-3-yl)-4- 5
(trifluoromethoxy)phenylltrifluoroacetam de;

(5R, 6S)-3-[2-et hoxy-5-(trifluoronmethoxy)phenyl)-6-phenyl -1-oxa-7-aza-
spiro[ 4. 5] dec- ;

(3S,5R 69)-3- 1‘%Fﬁ5!(‘““@'?’%6?|fIuoromethoxy)phenyl] 6- phenyl - 1- oxa- 7- aza-
spi r o[ 4. 5] decardS,6R®S)-3-{2-(cyclopropylmethyloxy)-5-(trifluoromethoxy)phenyl]-6-pheny)-1-

(5R 6S) - 3-f 2- (to§£f7|ali9 Bﬂglt,ltg,[bécghé))phenyl] 6- phenyl - 1- oxa- 7- aza- spi r o[ 4. 5] de |

(35 5R, 6S) - 3- [23$,5R;6ﬂ)ﬁd2mmw& frinpremeihyDpbenikEGrphenylds0xa-7-azaa -
spiro[ 4. 5] cagg [55 dec

(5R, 6S) - 3- %0 Tior oet hoxy) - 5- (tri | uor onet hyl ) phenyl ) - 6- pheny! -
oxa-7- 15 ai%.éﬂ;%pét?’i}@bwcya'i -@rifluoromethylphenyl|-6-phenyl-1-oxa-7-(1,2,4-

(3S,5R, 69)-3-] %95%"2)3_"2‘"ng[)l"1§'{ d@%ﬁfgﬁeéngt rifl uoromethyl)phenyl)-6-phenyl

- 1- oxa-

(5R, 69) - 3- [ 2- | $6i668hE-+(3mBthancswlfonyinhenyh§iphemdriyaxp-Tazstpirgl4.5ldecskene - aza-
spi r o[ 4. 5] dec- ; '
(55, 5% 693 [ SF S FaR Crmstneniiyihenth pnpllors T it Srspe
7-aza- 10 BRESTmesic xy-& (6-phenyl-1 -oxa 7-aza -8piro}4.5)dec-3-en-3-

(3S, 5R, 69S) - 3- [% BM Qﬁﬂﬁ%£&5 (trlfluoronethoxy)phenylI-6 phenyl - 1- oxa- 7- az
a- spir

(3S, 5R, 6S) - 3- ( %ﬁBﬁ@-mtbxiﬂhbpwpﬁéﬁwhymé -1fixerfyazaspiyeié.Sidegan-3- 25
spiro[4. 5] decagﬁphonyllethanoate

(3S, 5R, &) - 3-( xa 0-2-1S0 opoxyPh nyl. ) - 6- henxl 1- oxa- 7-aza-

spi ro[ 4. 5] dec aked,bR,65)-3-15- (cyanomethy 2-methoxyphenyl]-6-phenyl-1-oxa-7-aza-

(3S, 5R, 6S)153- 13pkd[aBPdedandli f | uor omet hoxy) phenyl) - 6- phenyl - 1- oxa- 7- aza-

spiro[ 4. 5] deca .

(35, 5R G9) - 3- [@%9%8@6@*2*&%@#%}11ﬁm&-%@y Biigscr - -dhenyl - | - oxa- 7- aza
spi r oyl degqeﬂbaxamnde

(35, 5% 69)- 3 [ SLKRUS £ LoHE NG P b G xe 7~ 222
(5R,68)-3-[2-cyaﬁbmﬁﬂmimn&dmmmpnethoxy)phenyl]-6-pheny|-1-oxa-7-aza-
20 (3S,5R.6.5)-3-(5-cyano-2-methoxyphenyl)-6-phenyl- 1-o0xa-7-aza-spirof4.5]}decane;
(5R,68)-mothy! [4-methoxy-3-(6-phenyl-1-0xa-7-aza-spiro{4.5}dec-3-en-3- '
yDphenyllethanoate; :
(3S.5R,6S)-methy! [4-methoxy-3-(6-phenyl-1-oxa-7-aza-spirof4.5]decan-3-
yDphenyllethanoate;
25 (3S,5R,65)-3-(5-(trifluoromethoxy)-2-(trifluoromethylsulfonyloxy)phenyl)-6-
phenyl-1-oxa-7-aza-spiro|4.5]decane;
(3S,5R,65)-7-{[5-(dimethylaminomethyl)- 1H-|1,2,3}triazol-4-yljmethyl}-3-|2-
isopropoxy-5-(trifluoromethyl)phenyl}-6-phenyl-1-oxa-7-aza-spiroj4.5]decane;
(3S,5R,65)-3-[6-fluoro-2-(2,2,2-trifluorocthoxy)phenyl)-6-phenyl-1-oxa-7-(1,2,4-
30 triazolyl-3-methyl)-7-aza-spirol4.5]decane;
(5R,6S)-3-12-dimethylamino-5-(trifluoromethoxy)phenyl}-6-phenyl-1-oxa-7-aza-
spiro{4.5]dec-3-enc;
(3S,61R,685)-3-12-dimethylamino-5-(trifluoromethoxy)phenyl}-6-phenyl-1-0xa-7-

aza-spirof4.5]decane;
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spiro[ 4. 5] dec- 3- ene; (3S,

5R, 6S)-3-[ 2-( ylnethyloxy) 5-(trifluoronet hoxy) pheny 1-
oxa- 7/-aza- splﬁwPiﬁgr%gcane bbﬂga&mﬁa%
(3S,5R, 6S) - 3-[ 2- net hoxy- 5- (trlfluoronethyl)&ﬁgnyl]-G-phenyl-I-oxa-?-aza- 5
spiro[ 4. 5] decane;

(3S,5R, 6S)-3-[2-net hoxy-5-(trifluoronethyl)phenyl]-6-phenyl-I-oxa-7-(1

, 2, 4- t r i a@d phardavettioally -accepiahiessalirthpreob] decane;
(5R 6S) - 3- (2- met hanesul f onyl phenyl ) - 6- phenyl - 1- oxa- 7- aza- spi r o[ 4. 5] dec- 3-en
e; (3S, 5R, 6S) - 3- (2- net hanesul f onyl phenyl ) - 6- phenyl -

1- oxa- 7- aza- spi r o[ 4. 5] Hecanfeeonigbund s¢lbited Spmuret hy |

[ 4- hydF oxy- 3- ( 6- p{fﬁé"é’k sgj Q@wgﬁégsg%ﬂ éﬁ%ﬂ%p&en?ﬁ 63phenyl- 1-oxa-7-aza-

yl ) phenyl ] et hanoa
[ 4- hydr oxy- 3- p6- psmrof4.5ltecans; 7- aza- spi r o[ 4. 5] decan- 3-

yl ) phenyl ] et hanoa T-aza-g . K .
(3S, 5R, 6S) - 3- [ 5- (@a?l%ﬁs)t G bis@henyD;l-oxa fazagpirofd.dldecane: 1 oxa- 7-aza- 15
spi r o[ 4. 5] decane; (3R,5R,6S5)-3- (2 methoxyphenyl)-6-phenyl-1-oxa-7-aza-spiro(4.5]decane;

(5R, 69) - [ 4- et h0Xmzé,ésphwﬂ.&:<%1%-ﬂz;x9.75@mmL&?Jeﬁéwﬁ&ﬁy%ﬁpae%ﬂ-an.'v.

yl) phenyl ] car boxa
(3S, 5R, 6S) - 14- rrettmgpiﬁwﬁdmw - 1- oxa- 7-aza- spi ro[ 4. 5] decan- 3-

-yl henyl ] ca

(5P ER ) S50 SRR 63 omethony S-eriivoramethyphnyD-6-phenyl L oxa T-aga; 1 o
e; ( 5R, 6S) spixefh§ldecane;

[ 4- met hoxy- 3- (6-p a{fkgﬂ'w a5y 91@“’;“5’6’&@ gﬁlﬂﬁ%ﬂxeﬂd}%hénﬁpt? Phenyl-1-oxa-7-aza-

yl ) phenyl ] et hano t hyl

[ 4- met hoxy- 3- ( 6- p¥Raneld.Sldecsns; 7- aza- spi r of 4. 5] decan- 3-

yl) phenyl ] et hanoaagis é -3-(5- 2 henyl)-6-phenyl-1-oxa-

(3S,5R 6S)-3-(5-(trifl u‘sc?r o%et oxyy -139 lio?ﬁylp oIFyo)rre h‘iﬁysulog%ny%zoxy)phenyl) 6-

phenyl - 1- oxal azﬁ’l@lﬁ?éfﬁ%ﬂ decane;

(3S,5R, 6S)-7-{[5- @U smb;yé Bfa(fﬁéthyi )ph%ﬂ#]-@ p%eé%}ltf-m@hmhzélspﬂol Boank; 3- [ 2-
|sopr opoxy-5- (tri huﬁ% gge 3-[ d.l ugr%rnnethoxyé (trlﬁlz) t;métgoxy)pheny ]-6§ enyl- 14-01? 9 ecane_
(3S 5R, 6S) - 3-[ 5- fm ﬁ-o[af{]aecan@ tl’lf| uor oet hoxy) phonyl ) - 6- phenyl - 1-oxa- 7- (1

(§R4GS$ 03 [2t2|: ﬁe‘?’#ﬁ%&@rﬁ) fs”g("gﬁ‘le}{'% J{Q&Sﬁ%"ﬁ -Gobanghlexa- 7948 7. aza

spi 20[ 4. éﬂxdpﬂﬂaedéﬂ&,
(38 SR 65)-3-[2- egﬁglp é@')aﬂz- ethen El(tn uoorrI)%Ee o:?Q eny -hgnﬁn-o aﬂ-azagx.a &

aza-spiro[ 4. 5] dec
spiro{4.5)decane;

(3R,5R,65S)-3-[2-(2,2,2-trilluoroethoxy)-5-(trifluoromethyl)phenyl]-6-phenyl- 1 -oxa-
7-aza-spiro{4.5]decanc;
25 (3R,5R,65)-3-[2,5-bis(diflluoromethoxy)phenyl}-6-phenyl-1-0xa-7-aza-

spiro[4.5}decane;
(BR,5R,65)-3-[5-fluoro-2-(difluoromethoxy)phenyl}-6-phenyl- 1-0xa-7-aza-
spiro[4.5]decane;
(3R,5R,6.5)-3-[5-fluoro-2-(2,2,2-trifluorcethoxy)phenyl}-6-phenyl-1-oxa-7-aza-

. 30 spiro[4.5)decane;
(3R,5R,6.5)-3-(5-fluoro-2-isopropoxyphenyl)-8-phenyl-1-oxa-7-aza-

- spiro[4.5}decane;
(3R,56R,6S5)-3-{2-isopropoxy-5-(2.2,2-trifluorocthoxy)phenyl]-6-phenyl-1-oxa-7-aza-
spiro[4.5]decane:
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14. A

or a pharmaceutically acceptable salt thereof

conmpound selected from

(3R 5R, 6S) - QPO 0xy- 5- (trifl uor onet hox%) phenyl ) - 6- phenBST/GBBOKEY_ 57 -
5 spi r o[ 4. 5] decane; 194

(3R, 5R, 6S) - 3, 6-bi s(phenyl ) -1 -oxa-7-aza-spirof 4. 5] decane;

(3R, 5R, 6S) - 3- (2- net hoxyphenyl ) - 6- phenyl - | - oxa- 7- aza- spi r o[ 4. 5] decane;

(3R 5R, 6S)-7- beeamlze,ésf,:afz.rsibmk_%rép&xsdphbmr-%sém;aBwa)spﬁogm}aaehnel;- oxa-7

- aza-spirol 4. ol decane; _ .

(3R 5R, 6S) - 3- ( 2(3#9’{11% -é‘i-@ﬁs»wor4-me+lt9mhﬂw'}ﬁr?@ﬁ9¥1) L-grantiazaspirplg9)decangy; o -
spi ro[ 4. 5] decan@gr,5R,6S)-3-[2- 2,2,2-trifluoroethoxy)-5- triﬂuoromethoxy)%henyl]-G-phenyl-1-

(3R, 5R, 6S) - 3-[ 2- hydr oxy- -zt rifluoromet hoxy)phenyl]-6-phenyl-1-oxa-7-aza-
spi r o[ 4. 5] decan@a-7-aza-gpiro[4.5]decane;

(3R 5[R,46 g% ;13- ( BRI, 6)3-R2-lcFABHrOPYLRNS RIMRPVA- {triflusosid M ox)pR¥AyIIL6-BRényl 10
spiro[ 4. ecane; ) :
(3R, 5R, 6S) - 3- [ 20%:-Tpza-aitoib deeaReny | | - 6- phenyl - 1- oxa- 7- aza- spi r o[ 4. 5] decane

X (3R,5R,65)-3-[2-benzyloxy-5-(triflucromethoxy)phenyl}-6-phenyl-1-oxa-7-aza-

(3R, 5R, 6S) - 3-[ 2-di H% ronet hoxy-5-(trifluoronethoxy) pheny¥] - 6- phenyl - 1- oxa-
7- aza- s{HHT: ?’Eﬁa&écane; _

(3R, 5R, 6S) - 3- [ 2B3RBINE SB[ (MM dréméthuey) 2R 2 Disiluehrmdxy)pheffIRsphedylaxa- 7- aza

- 20 spi ko[ 4. 5] decane; .
(3R 5R, 6S) i@ [ Z"X(aef??e’rts-plr%ﬂdﬁ"a(“f’r i f| uor omet hoxy) phenyl ] - 6- phenyl -1 - oxa- 7- a
za- spi r BRAR6 83, 2-difluoroethoxy)-5-(difluoromethoxy)phenyl)-6-phenyl-1-oxa-

(3R 5R, 69)-3-[2;(2,2,.2-1Lifluoroethoxy)-5-(trifluoronethyl)phenyl]-6-phenyl
- 1- oxa- Zygﬁ'zﬂ""é"[g)‘”’@f‘?n{ﬂ decane; 25

(3R, 5R, 69) - 3- [ 2A3B;5#,65)B-[2-@ptlabrotyP-Hy3rifhirymhdth@eypitenyl}-clphegl Koz Baza-
spiro[ 4. 5] decang; . _

(3R 5R 6)-3-] 5-*??8‘1’%93"‘-8(‘81 f I uor onet hoxy) phenyl | - 6- phenyl - 1-oxa-7-aza-
spiro[ 4. 5] tec ar(BR,.‘SR,QS)-?;-[2-(2-methoxye.thoxy)-5-(triﬂuoromethoxy)phenyl]-6-phenyl-1-0xa-7_—
gisRégR, Gs?sp?rg)ﬁ%m %@a"ﬁ%&%hg 2-trifluoroethoxy)phenyl]-6-phenyl -1-oxa-7-az
(3R, 5R, 6S) - 3- ( H3RI5kEH-BI5-¢xifnopmethorpdtyifl6orpmethylsulfouylaxyjplenyl-6-

?g:?r g[R462% dgc?gﬁ'."é‘%”r%’b%?&z . Eéo[ﬁ%de{:a}nlef | uor oet hoxy) phenyl ] - 6- phenyl - 1- oxa-
7-aza- s(ﬁﬁ.ﬁd{,)ﬂ]b’)sq-[j’e@a% ifluoroethoxy)-5-(trifluoromethoxy)phenylj-6-phenyl-1-oxa-

20 7-aza-spiro{4.5]decane;
(3R,5R,6.S)-3-[2-cyclopropyl-6-(trifluoromethoxy)phenyl|-6-phenyl- 1-0xa-7-aza-
spirol4.5}decane;
(8R,5R,68)-3-(5-cyano-2-hydroxyphenyl)-6-phenyl-1-oxa-7-aza-spiro}4.5)decane;
(3R,5R,65)-8-[5-cyano-2-(2,2,2-trifluoroethoxy)phenyl]-6-phenyl- 1-0xa-7-aza-

25 spiro[4.5]decane;
(3R,5R,65)-3-(5-cyano-2-isopropoxyphenyl)-6-phenyl-1-oxa-7-aza-
spiro[4.5}decane;
(3R,5R,65)-3-[2-(ethen-1-y])-5-(trifluoromethoxy)phenyl]-6-phenyl-1-0xa-7-aza-
spiro[4.5}decane:

30 (3R.5R.65)-3-[2-acetyl-5-(trifluoromethoxy)phenyl}-6-phenyl- 1-oxa-7-aza-
spiro}4.5]decane:
(3R.5R,6S5)-3-[2-formyl-5-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-
spiro[4.5}decane:

(BR.5R.68)-3-(3-fluoro-2-methoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7aza-



et M

(3R, 5R, 6S)-3-[ 2, 5- bi s(i sopropoxy oxa- 7-aza-spi ro[ 4. 5] dec
ane, ' PCT/GBY7/01630

(3R 5R, 69) - SW?g-”?:,ﬁfoor 0- 2- met hoxyphenyl ) - 6-lggenyl -1-oxa- 7-aza-spiro[ 4. 5] deca
ne;

(3R, 5R, 6S)-3-[2-(2,2,2-trifluoroethoxy)-5-(trifluoromethoxy)phenyl]-6-pheny
| - 1- oxa- 7-aza-spiro[ 4. 5] decane; 5

(3R, 5R, 6S) - 3- [ ZpiropGidepsriapy| net hoxy) - 5- (tri fl uor omet hoxy) phenyl | - 6- phenyl -1

(3R 5R 6S) . 3. [7ﬁ%@ﬁﬁ'@%‘g‘?ﬂ’%’?@?‘gﬁ&%ﬁ%ﬂ&hﬂﬁ'k ERbegyl-doxa ez 1. oxa- 7- aza-
spi r o[ 4. 5] decanspirol4.5)decane;

R ]

-1- 10 oxa-

(3R, 5R, 6S) -8- [ Zpir2iadidecsdenor oet hoxy) - 5- (di f | uor onet hoxy) phenyl ] - 6- phenyl - 1-
oxa- 7- '_ L. ar ; -6- -1-0xa-7-aza-spi .ojdecane;

(3R 5R 6S)-3-[ 3‘5‘?@3"%%3?6‘% TeAhoxyphenyD-G-phenyl Loxa Taza-spirold Bldecane: | a7
aza- s pi ar@[phaspdecitigatly aggeptable salt thereof.

(3R, 5R, 6S) - 3-[ 2- (2- met hoxyet hoxy) -5-(trifl uoromet hoxy) phenyl ] - 6- phenyl - 1- ox
a-7- aza-spiro[ 4. 5] decane;

(3R 5R, 6S) - 3- [ 5- (t r ilB} uorowepruag yelected fromi yor onet hyl sul f onyl oxy) phenyl ] - 6-
phenyl - | - oyg- 7- /30022 CH-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-

(3R 5R, 6S) ﬂg [ 2(§ ’% 2- gi f l uo%%’?&oxy) 55-(t rifl uo?,)(gnetyh)()x% pﬁenyl‘] - 6- phenyl -1
-oxa- 20 7- apioldeildespaeis] decane:
(3R 5R, 69)-3- %?gxg%mmmdycfépﬁobw}JsJaQimaﬁﬁmpfwmmﬂm.b-pﬁemﬂmhmam a-7-az
a- spirof 4. ecane;

(3R, 5R, 6S)-3-( §D€9H‘nﬂﬂ%aﬁ?idr oxyphenyl ) - 6- phenyl - 1- oxa- 7- aza- spi r o[ 4. 5] decan
e (35,5R,6S5)-3-[2-cyclopropoxy-5-(trifluoromethyl)phenyl}-6-phenyl- 1-oxa-7-aza-

(3R 5R, 6S)-3-[5-cyanq-2-(2,2,2-trifluoroethoxy)phenyl]-6-phenyl -1-oxa-7-aza
- 25 spt® of zﬁ%}’@e’ﬁ%’é{‘e; '
(3R 5R, 6S) - 3- ( IBRBAWEB)B- 25 PloprPs¥RE-edifthorofe Hogy)pheriyl]b«phehyh t-axa-7-aza-

spiro[ 4. 5] decane; .

(3R, 5R, 6S) - 3- [ ZPIrek4decs®:| ) _5_ (¢ rifl uor onet hoxy) phenyl | - 6- phenyl -1 - oxa- 7- a
za- spi r@RA&RA )@@ clopldpoxy-5-(trifluoromethoxy)phenyl]-6-(4-fluorophenyl)-1-

gg:?r g[R46§% dgcg?pég%%%[spg'of‘ﬁglhééaggir onet hoxy) phenyl ] - 6- phenyl - 1-oxa-7-aza
(3R, 5R, 6S)2@- [ A3k BRBBY-392-cHclopkdpory-oitiflvorometiydiphiédyl]&-pheaplyl-oxp-Daza- 7- aza-

spi ro[ 4. 5] decane: ,. . :

(3R, 5R 69) - 3-( 3"3’??[&6’”?9‘?1%9'[ hoxy-5-(trifl uoronet hoxy) phenyl) - 6-phenyl - | - oxa
-7aza- or a pharmaceutically acceptable salt thereof.

16. A compound as claimed in any preceding claim for use in therapy.

25
17. A pharmaceutical composition comprising a compound as claimed
in any one of claims 1 to 15 in association with a pharmaceutically acceplable
carrier or excipient.
. 30 18. A method for the treatment or prevention of physiological disorders

associated with an excess of tachykinins, which method comprises administration
10 a patient in need thereof of a tachykinin reducing amount of a compound

according to claim 1.
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ég)5 3-[2- Cyanospl E'.?r I[ ?Lﬂmﬂﬂmmnumlfuml ] (gﬁohgml -1-oxa-7-aza-spiro [4.5]

decane; (3R, 5 4
gS) 3- [éeet %,ﬂ,{ﬁ,rl fl t(JgIrQorrg':Qhoxy) phenyl ] - 6- phenyl - | - oxa- P%:‘l‘?él%’ﬂ% 6|3£o [ ]
6S) - 3- (6-fl uoro 2- met hoxyphenyl ) - 6- phenyl 196 5xa- 7- aza- spiro[ 4.5] decane; or
a pharmaceutically acceptable salt thereof. 15. A
compound sel ected from 10 (3R . 5R,
6S) - 3- (2- cycl opr opoxg: 5- @membu@mmh@wamwwr)h&uamﬁmnﬂpma;ﬂmﬂza-
spi ro[ 4. 5] decane; f aft
6S) - 3- [ 2- cycl o i esipflammation; uoronet hoxy) phenyl | - 6- phenyl - | - oxa- 7- aza-
spiro[ 4. 5] decane; (3R, 5R .
SSI) l-’ gi Elzéfégl:gg;.opm% > gﬁt qn% ('ilor OP(E%E&) &Blpne{y}ol the r2a6tn ent or [C))t?é%entlon ?_ >
6S) - 3- [ 2- cy&| opmigpaing.- 5- (d| fl uoronet hoxy) phenyl ] - 6- phenyl - | - oxa- 7- aza-
spi ro[ 4. 5] decane; (3R, 5R
6S) - 3-[ 2- cycl opropoxy-5-(trifluoronethoxy)phenyl]-6-(4-fluorophenyl)-I
oxa- 7-aza- spi r o[ 4. 5pdecaneanethod accordifBid claimR8 for the treatment or prevention of
6S) - 3-[ 2- cycl OpL OPOXY - 5-(trifluoronethyl)phenyl]-6-phenyl-I|-oxa-7-aza-
spiro[ 4. 5] decaf&r®™® 16. The conpound: (3R, 5R,
6S) - 3-[ 2- cycl opr opoxy- 5- (trlfl uor oret hoxy) phenyl ] - 6- phenyl - | - oxa- 7- aza- 25
spirold Siffpcanc: 22 AmShodaPBRRRENEN R Y aRGEREIR G Sdbentbol 0"
6S) - 3-[ 2- cycl omnsihevpp&isnémmﬂgih.uor onet hoxy) phenyl | - 6- phenyl - 1- oxa- 7- aza- 30
spiro[ 4. 5] decane hydrochloride. 18. A compound as
cl ai rred In any preceding claimfor use in therapy

23.  The use of a compound as claimed in any one of claims 1 to 15 for

the manufacture of a medicament for the treatment or prevention of a

15  physiological disorder associated with an excess of tachykinins.

24.  The use of a compound as claimed in any one of claims 1 to 15 for
the manufacture of a medicament for the treatment or prevention of pain or
inflammation.

20
25.  The use of a compound as claimed in any one of claims 1 to 15 for

the manufacture of a medicament for the treatment or prevention of migraine.

26.  The usc of a compound as claimed in any one of claims 1 to 15 for

25  the manufacture of a medicament for the treatment or prevention of emesis.

27.  The use of a compound as claimed in any one of claims 1 to 15 for
the manufacture of a medicament for the treatment or prevention of postherpetic
neuralgia.

30
28. A process for the preparation of a compound as claimeﬂ in Claim 1

which comprises:

T




196 i cal conposition conprising a
conmpound as cl ai rred in l! I M‘E m f cI al me 1 to 17 in association
wi th a pharnmaceuti cal | e cantier exci pi ent. 5

20. The usgo 9feoconpound as cI ainmed in any one of cl ai nechchsrnigof or the
manuf acture of a nedicament for the treatpgpnt or prevention of a

physi ol ogi cal di sorder associated Wwth an excess of tachykinins.
21. The use of a conpound as claimed in any one of clainms 1 to 17 for the
10 manuf acture of a medi canent for the treatnment or prevention of pain

or inflammation. (A.1), where the doubleZidnd reprbsentesicbyathe bralenjimensiabsent| ai ned
in any one of cI f nranuf acture of a nedi canent
cﬁ?g cc; V%o](%xd o?f‘or{nn?a (g“gl ne.

for the treat nen pre -on 23. The
use of a conpound as clained in any one oﬂtcﬂhlns 1 to0 17 for the

24. The use of a conpound as cl ai 3 eNof clainms 1 to 17 for t he
manuf acture of a nedi cament for th- [ [
neur al gi a. 20 2R hej use of a e@npound as clained in any
one of clains 1 to 17 for the of a nmedi canent for the
treatment or prevention of depressiorgs 26. The use of a
conmpound as clainmed in any one of clains 106 17 for the 25 manuf act ure
of a medi canent for the treatment or preventloh of anxiety.

27. A process for the preparation of a Qﬁgyound as claimed in Caim1l

whi ch conpri ses:
wherein R!, R2, R3, R4, RS, RS, R?, R!? and X are as defined in claim 1; or

5 (A.2), where the double bond represented by the broken line is absent and

X is two hydrogen atoms, reducing of a compound of formula (I1B)

(lIB)
or _ _
(B), where the broken line represents a double bond, reacting 2 compound
10 of formula (II) -

am

wherein each R4 is a Ci4alkyl group, with a compound of formula (V)
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197 (A. 1), where the double bond represented by the broken
line is absent, reduci ng a conpound of formula (11A) [err]

(11A) WReS Sddrigl err]. Rlerr], Rerr], Rerr], Rerr], ﬁ%ﬁéﬂgmfﬁéerr],

Rlerr] and X are as defined in claim1l; or g (A 2), doubl e
bond represented by the broken line is abd8ft and X is two hydrogen
atons, reducing of a conpound of fornula (11B) [err]

(11B) I "‘Wf ere the broken line represents a doubl e bond,
reacting aOHE}“HIu“C‘“lH |“r/gr mula (I11)R! J[err] wher ei n each
Rerr] is a errtal Byl Sgrbup, with a co dpf fornmula (1V)
Rso
R3
awv

wherein R% is a leaving group; or

(C), reacting a compound of formula (V)
X R

5 with a compound of formula (VI):
LG-Rs» (VD)

where R® is a group of the formula R® as defined in claim 1 (other than H) or a
10 precursor therefor and LG is a leaving group; and, if R** is a precursor group,
converting it to a group R®; or
(D), where R! is Cisalkoxy, fluoroCi-calkoxy, Casalkenoxy, Cs.reycloalkoxy,

CscycloalkylCi.qalkoxy or benzyloxy, reacting a compound of formula (V11)
X HO




vos. RN R LA AV wherein Rerr]

is a |l eavi‘ngtgrbup? of (O, reacting a conpound of formula (V)
[err] wi th a conpound of fornula (VI):

LG Rerr] “'°(°\7/’|§3"‘° where Rerr] is a §3r oup of the forr%‘fcmlgﬂ] as
defined in claiml1 (other than H or a 10 1 precursor therefor and LGis a
| eavi ng group; and, if Rerr] is a precursor group, converting it to a
group Rlerr]: or (D), where Rerr] is (Jerr]alkoxy, -

fl uoro( err] al kowyth o &ppedpridte kY)Y, fikdrodikyIC \aliteddl- keysipalkyl-, cycloalkylalkyl- or

qerrdeyel oal ky! g ALK 100, RHEY b2 Hase! S7CTI N9 @ cOMPOUNG of Formul a

(%), cyclising of a compound of formula (VIII)
’ OH R'

(V11D
5 using dehydrating reagents; or
(F), where the broken line represents a double bond, dehydrating of a

compound of formula (IX)

(IX)
using an acid such as trifluoroacetic acid; or
10 (G), where the double bond represented by the broken line is absent,

reacting a compound of formula (X)

with a compound of formula (IV), under the conditions of a reductive Heck

reaclion; or
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appropri at e a k | - " ffuotoal kyl -, al kenyl -, cycl oal kyl -, cycl oal kyl al kyl -
or ide, in the presence of a base: or E)

cycl i si ng o g{'&)ound of fornula (VII1) [err] PCTIGESTkS0
(V1) 5 usi ng dehydrati ng reagents; or200 (F), where. the broken
| ine represents a doubl e bond, dehydrating of a conmpound of formula

(IrX)y Jerr]
(H), reacting a compound of formula (XX)

with lithium naphthalenide;
each process being followed, where necessary, by the removal of any
5  protecting group where present;
and when the compound of formula (I) is obtained as a mixture of
cnantiomers or diastereoisomers, optionally resolving the mixture to obtain the
desired enantiomer;
and/or, if desired, converting the resulting compound of formula (I) or a

10  salt thereof, into a pharmaceutically acceptable salt thereof.
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reaction; or
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each process being foI

of an 5 protecting 8ro%? where presen
¢ represents hydrogen, COR®, CO2R+, COCONR*R", COCOzR' Cisalkyl

optionally substituted by a group selected from (COzR*, CONR*R®, hydroxy, CN,
COR®, NR*Rb, CNOH)NR*R?, CONHphenyl(Cialkyl), COCO:2R*, CONHNR*R",
C(S)NRRb, CONR*C1.¢alkylR12, CONR¥Cz6alkenyl, CONR!3Cssalkynyl,
COCONR=R?, CONR-C(INR¥Y)NR*R?, CONR¢heteroaryl, and phenyl optionally
substituted by one, two or three substituents selected from Cisalkyl, Cisalkoxy,

halogen and trifluoromethyl);

or RS represents a group of the formula -CHzC—=-(.DCI-I2NR"R,8 where R? and
R® are as defined below;

or RS represents Cisalkyl, optionally substituted by oxo, substituted by a
5-membered or 6-membered heterocyclic ring containing 1, 2 or 3 nitrogen atoms
optionally substituted by =O or =S and optionally substituted by a group of the
formula ZNR'R® where

Z is Cisalkylene or Csscycloalkyl;

R7 is hydrogen or Cialkyl, Caacycloalkyl, Cs.acycloalkylCi.qalkyl, or
Cz-alkyl substituted by Ci«alkoxy or hydroxyl;

R® is hydrogen or Ci«alkyl, Cacycloalkyl, CsrcycloalkylCi-calkyl, or
Ca-salkyl substituted by Ci«alkoxy, hydroxyl or a 4, 5 or 6 membered
heteroaliphatic ring containing one or two heteroatoms selected from N, O and S;

or R7, R® and the nitrogen atom to which they are attached form a
heteroaliphatic ring of 4 to 7 ring atoms, optionally substituted by one or two
groups selected from hydroxy or Ci«alkoxy optionally substituted by a Ci.«alkoxy
or hydroxyl group, and optionally containing a double bond, which ring may
optionally contain an oxygen or sulphur ring atom, a group S(O) or S(O)z or a
second nitrogen atom which will be part of a NH or NRe moiety where Reis
Ci<alkyl optionally substituted by hydroxy or Ci.salkoxy:

or R7, R® and the nitrogen aboni to which they are attached form a
non-aromatic azabicyclic ring system of 6 to 12 ring atoms;

or Z, R7 and the nitrogen atom to which they are attached form a
heteroaliphatic ring of 4 to 7 ring atoms which may optionally contain an oxygen

ring atom;

R? and R each independently represent hydrogen, halogen, Cicalkyl,
CH:20Re, oxo, COzRe or CONR*RP where R* and R* are as previously defined and
Re represents hydrogen, Cisalkyl or phenyl;

AWVE293
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spiro [4.5] decane;

(3R, 5R, 65)-3-[2-cyano-5-(triflucromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-spiro [4.5]

decane; |

(3R, 5R, 65)-3-[2-¢thyl-5-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-spiro [4.5]
5 decane;

(3R, 5R, 65)-3(6-fluoro-2-methoxyphenyl)-6-phenyl-1-oxa-7-aza-spiro[4.5] decane; or

a pharmaceutically acceptable salt thereof.

15. A compound selected from :
10 (3R, 5R, 68)-3-(2-cyclopropoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza-
spiro[4.5]decane;
(3R, 5R, 68)-3-[2-cyclopropoxy-5-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-
spiro[4.5]decane;
(3R, SR, 6S)-3-[2-cyclopropoxy—5-(triﬂuoromethyl)phenyl]-6—pheny1—1-oxa-7-aza-
15 spiro[4.5]decane;
(3R, 5R, 68)-32-cyclopropoxy-5-(difluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-
spiro[4.5]decane;
(3R, SR, 65)-3-[2-cyclopropoxy-5-(trifluoromethoxy)phenyl]-6-(4-fluorophenyl)-1-
oxa-7-aza-spiro[4.5]decane;
20 (3R, - SR, 68)-3-[2-cyclopropoxy-5-(triflucromethyl)phenyl]-6-phenyl-1-oxa-7-aza-

spiro[4.5]decane;

16. The compound :
(3R, SR, 68)-3-[2-cyclopropoxy-5-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-
25 spiro[4.5]decane;

or a pharmaceutically acceptable salt thereof.
17. The compound :
(3R, SR, 68)-3-[2-cyclopropoxy-5-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-

30 spiro[4.5]decane hydrochloride.

18. A compound as claimed in any preceding claim for use in therapy.
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19. A pharmaceutical composition comprisin—g: compound as claimed in
any one of claims 1 to 17 in association with a pharmaceutically acceptable carrier or

excipient.

20. The use of a compound as claimed in any one of claims 1 to 17 for the
manufacture of a medicament for the treatment or prevention of a physiological

disorder associated with an excess of tachykinins.

21. The use of a compound as claimed in any one of claims 1 to 17 for the

manufacture of a medicament for the treatment or prevention of pain or inflammation.

22, The use of a compound as claimed in any one of claims 1 to 17 for the

manufacture of a medicament for the treatment or prevention of migraine.

23. The use of a compound as claimed in any one of claims 1 to 17 for the

manufacture of a medicament for the treatment or prevention of emesis.

24. The use of a compound as claimed in any one of claims 1 to 17 for the

manufacture of a medicament for the treatment or prevention of postherpetic neuralgia.

25. The use of a compound as claimed in any one of claims 1 to 17 for the

manufacture of a medicament for the treatment or prevention of depression.

26. The use of a compound as claimed in any one of claims 1 to 17 for the

manufacture of a medicament for the treatment or prevention of anxiety.

27. A process for the preparation of a compound as claimed in Claim 1

which comprises :
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