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SPIRO-PIPERIDINE DERIVATIVES AND THEIR USE AS 

THERAPEUTIC AGENTS 

'Phis invention relates to a class of azacyclic compounds which arc useful 

5 as tachykinin antagonists. More particularly, the compounds of the invention arc 

spiro-substitut.ed ay.acyclic derivatives. 

International (PCT) patent specification no. WO 94120500 (published 15th 

Sept.ember 1994) discloses spiroazacyclic derivatives as substance P antagonists. 

In particular, WO 94/20500 relates to spirocyclic piperidine derivatives 

10 containing a l,8·diazaspiro(5.5}undecane core. 

We have now found a further class of non-peptides which are potent 

ant.agonists of tachykinins, especially of substance P. In addition, Lhe compounds 

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

for example, convent.ional liver microsome analysis. 

15 F'urthermore, by virtue of their unique cyclopropyl ether moiety, a 

20 

preferred sub-class of the compounds of the present invention possess a high 

degree of oral bioavailability together with high affinity for the human NK1 

receptor. 

The present invention provides compounds of the formula (1): 

x H. 1 

(1) 

wheroin 

l{I r~pr<~Nenti:; hydrogen. hydroxy, C1.r.alkyl, C2-6nlkenyl, Ca.;cycloalkyl. 

C:;.7CycloalkylC1 ... alkyl, C1.Galkoxy, fluoroC1-nalkoxy, C1-11;dkoxyC1 .. raJkyl, 

25 C:, .• ;alkoxyC1.~alkoxy, OuoroC1-GalkoxyC1.4alkyl. C2-11alk<~nyloxy, Ca.";"cydoulkoxy, 

C:,.-;cydoalkylC1 . .iaJkoxy, phcnoxy, lmnzyloxy. cyano, haloglH'l, NR"H'. SI{-·. SOK·. 
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S02R•, OS02R•, NR•COR•4, COR•, C02R0 or GONR11Rb where R• and Rb each 

indcpendent)y represent hydrogen, C1-4alkyl or fluoroC1-4alkyl; 

R2 represents hydrogen, halogen, G1.salkyl or C1-salkoxy; 

or when R2 is adjacent to Rl, they may be joined together such that there 

5 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 C1 ... alkyl. CF a, =O or =S; 

R3 represents hydrogen, halogen, C1-salkyl, tluoroC1.salkyl, C1-Galkoxy, 

fluoroC1-salkoxy, Ca-1cycloalkyl, Ca-1cycloalkylC1.4alkyl, cyano, Stt.11, SOR•, S02W, 

10 NR•Rb, NR°COR14, COR". G02R0
• CONR•H.b or C1-4alkyl subst.it.uted by cyano. 

C02R• or CONR•Rh where R• and Rb are as previously defined; 

R4 represents hydrogen, halogen, C1-Galkyl, C1-r.alkoxy, CF3, OCF:1, N02, 

CN, SR11
, SOR", S02R.11

, C02R0
, CONR•Rb, C2-salkenyl, Cu.alkynyl or C1 ... alkyl 

substituted by C1 ... alkoxy, where R• and Jtb are as previously defined: 

15 R5 represents hydrogen, haJogen, C1-Galkyl, CFs or C1-salkoxy substif.uted 

by C1.4alkoxy; 

H.1; represents llydrogen, COR•. C02R0
, COCONH.•Rb, COC02R", C1-salkyl 

optionally substituted by a group selected from (C02R11
, CONR0 Rb, hydroxy, CN, 

COR•, NR•Rt., C(NOH)NR•Rb, CONHphenyJ(C1-4alkyJ). COCQ3R•, CON11NR•H.b, 

20 C(S)NH.nRb, CONR°C1-1;alkylR12, CONR13C2-salkenyl, CONR13C2-salkynyl. 

COCONR•Rb, CONR•C(NR11)NR•Rb, CONR11hetoroaryl, and phenyl optionally 

sub~tit.uted by one, two or three substituents selected from C1-Galky1. C1-r.alkoxy, 

halogen and trifluoromethyl); 

or R6 represent$ a group of the formula -CH2CsCCH2NR7R8 where R7 and 

25 R8 are as deiinad bulow; 

30 

or R6 represent.q C1-oalkyl, optionally substituted by oxo, substituted hy a 

5-membered or 6-meml>ererl heterocyclic ring containing I, 2 or 3 nitrogen atoms 

optionally ~ubstitutcd by =O or =S and optionally substituted by a group of tho 

formuJa ZNRiR8 where 

Z is C1.i;alkylene or C1.seycloalkyJ; 

R7 is hydrogen or C1.4alkyJ, G1.;cycloalkyl, C:1-1cycloalkylC1..aalkyl. or 

C2 .. 1alkyl suhstit.utR.cl hy C1 .• alkoxy or hydroxyl; 
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R8 is hydrogen or C1.4alkyJ. Ca.?Cycloalkyl. c3.'7CycloalkylC1--1alkyl, or 

C2.calkyl substituted by C1.4alkoxy, hydroxyl or a 4, 5 or 6 membered 

heteroaliphatic ring containing one or two heteroatoms selected from N, 0 and S; 

or IF, R8 and the nitrogen atom to which they are attached form a 

5 heteroaliphatic ring of 4 to 7 ring atoms, optionally substituted by one or two 

groups selected from hydroxy or c, ... alkoxy optionaJly substituted by a C1--1alkoxy 

or hydroxyl group, and optionally eontaining a double bond, which ring may 

optionally contain an oxygen or sulphur ring atom, a group S(O) or 8(0)2 or a 

Reconcl nitrogen atom which will be part of a NH or NJ{c moiety where Rei~ 

10 C1 ... alkyl optionally .substituted by hydroxy or C1-calkoxy; 

or R7, R8 and the nitrogen atom to which they are attached form a 

non-aromatic azabicyclic ring system of6 to 12 ring atoms; 

or Z. H/ and the nitrogen atom to which they are attachP.d form a 

heteroaliphat.ic ring to 4 to 7 ring atoms which may optionally contain an oxygP-n 

15 ring atom; 

20 

25 

Rn and R10 each independently represent hydrogen, halogen, C1-isalkyl. 

CI-hORe, oxo, CO!R• or CONR•Rb where R• and Rb are as previously defined and 

Re represents hydrogen, C1.salkyl or phenyl; 

R12 represP-nti:i OR•, CONR•Rb or heteroaryl; 

R13 repm~enti:i hydrogen or C1.salkyl; 

R1•1 rcpre~ent.c; C1-GaJky1, C1.Galkoxy, tluoroC1-1:a)kyl or plum~·I: 

X is an oxygen atom or two hydrogen atoms; and 

the broken line represenL<i an opLional double hond: 

and pharmaceuLicalJy acceptable salts thereof. 

One particuJar i:;ub·clasa of compound of formula (1) is that. wherein: 

IV represents C1-Galkoxy, fluoroC1-salkoxy, C1-GalkoxyC;.~alkyl, 

fluoroC1-GalkoxyC1 .. 1alkyJ, C2-aalkenyloxy, CMcycloalkoxy, 1>hcmoxy. benzyloxy. 

cyano. halogen or NJtnRl'. where R• and Rh each incfo11endently represent 

hydrogen or C1.-1alkyl ; 

30 f·P reprP.seuts halogen. C1.salkyl. fluoroC1.aalkyl. C1.1mlkoxy. 

OuoroC1-1mlkoxy. C::.1cycloaJkyl, C3-?CycJoaJkylC1 .... alkyl or cyan•J: 

R·1 rnpre~eut.s hydrogen. halogen, C1-anlkyl, C1 . .;c1lkoxy. CF::. (>Cl·\. N< >::. 
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substitut.ed by C1.4alkoxy, where R• and Rb each independently represent 

hydrogen or C1-4alkyl; 

X is two hydrogen atoms; and 

and pharmaceutically acceptable salts thereof. 

5 A preferred class of compound of formula (I) is that wherein R1 is hydroxy, 

C1.salkyl, C2.salkenyl, C1.oalkoxy, f1uoroC1-oalkoxy, C2-E1alkeny)oxy, Ca.1cycloalkoxy, 

Ca.7CycloalkylC1.4alkoxy, cyano, NH.•Rb, SR•, OS02.R•, or R1 together with the 

group R2 form a 5-memberod saturated ring containing one oxygen atom. 

A particularly preferred cla.">.~ of compound of formula (I) is that wherein 

10 R1 iR a C1.,alkoxy, tluoroC1-0alkoxy or C'..a.7CycloaJkoxy group, especially metboxy, 

trifluoromethoxy, 2,2,2-trifiuoroethoxy, 2,2-difluoroethoxy, 2-fluoroethoxy. 

cyclopropoxy or cyclobut.oxy. Most. especially, R1 is methoxy or cyclopro1Joxy. 

A yet further preferred class of compound of the present invention is that 

wherein R1 is a cyclopropoxy group. 

15 Another preferred class of compound of formula (J) is that wherein R2 is a 

20 

hydrogen, fluorine or chlorine atom. ospecially a hydrogen atom. 

A further preferred cla.K.K of compound of formula (1) is that wherein R3 is 

hydrogen, halogen, fluoroC1-salkyl, fluoroC1-oalkoxy, cyano, NR•Rb, or NR8 COR1.i 

(where Rt4 is preferab1y methyl. methoxy, trifluoromethyl or phenyl). 

Al.Ko preferred is the class of compound of formula (I) in which R3 is a 

halogen atom or a OuoroC1-11alkoxy group, especially fluorine, trifluoromothoxy or 

2,2,2-trifluoroothoxy. MoRt especially, R3 is t.rifluoromethoxy. 

A furthar preferred clas.r.; of compound of formula (1) is that wherein R4 is a 

hydrogEm atom or a fluorine atom. 

25 Another preferred class of compound of formula (I} is that in which R5 is a 

hydrogon atom. 

A further preferred class of compound of formula (1) is that wherein R6 is a 

hydrogen at.om. 

Also preferred is Lhe class of compound of formula (I) in whicb R6 i8 a 

30 C1-Galkyl group, in particular CH2, CH(CHa) and CH2CH2 and espacially Cl·ll!, 

substil.uLed by a 5-membered heter0t:yclic ring containing 2 or a nitrogen atom::: 

us J>r<wiously defined. 

ln particular, the 5-membererl ring is a h<!t.eroc:ydic ring self~ctcd from: 



5 
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and 

Particularly prefem~d heterocyclic ringR are Relected from: 

o~(r 
N 
H 

and 

Another preferred cla1u1 of compound of formula (I} is that wherein one of 

H~ and R10 is hydrogen, and especiaUy wherein R9 and R10 are both hydrogen 

atoms. 

A furt.hP.r preferred clas.c; of compounrl of formula (l) i.c; t.hal. wherein X 

representr; two hydrogen atoms. 

10 Preferably the double bond represented by the broken line is absent. 

One favoured grouJ> of compounds oft.he pre~ent invention are of th~~ 

form uJa (I a) and 1>harmaoout.ically a<:ce11tab le salt.r; thereof: 



-----------------------------------------------------------
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(Ja) 

wherein R', R2, R:t, H.4 and the brokon line ar~ as defin<~d in n~lation to formula 

(l). 

With respect. to com1lounds of the formula (1), Z (where 1>res1.:mt.), may bc-i a 

linear, branched or cyclic group. Favourably Z contains 1 to 4 carbon atoms and 

most favourably l or 2 carbon atoms. A particularly favourable group 7. is CH2• 

With res1>ect to compound.q of the formula (1), R7 may aptly be a C1 ... alkyl 

group or a C!!-4alky1 group substituterl by a hydroxyl or C1.2alkoxy group, R8 may 

10 aptly bo a C1.4alky1 group or a C~4alkyl group subi:itituted l>y a hydroxyl or 

C1-2alkoxy group, or IP and R8 may be linked so that, together with the nitrogen 

alom t.o which th~y are attached, they form an azetidinyl, pyrrolidinyl, piperidyl, 

morpholino, thiomorpholino, 1>iJ>P.razino or piperazino group substituted on the 

nitrogen at.om by a C1 .... alkyl grou1> or a C2.4alkyl group sub~t.it.ut.od by a hydroxy 

15 or C1-2alkoxy group. 

Where the group NR7R8 represents a h~t.croalipbatic ring of 4 to 7 ring 

atoms and said ring contains a double. bond, a particularly preferred group ii:; 

a-pyrrolinc. 

Where the group NR7R8 reprP~"lents a non-aromatic aY-abicyclic ring 

20 .system, such a system may contain between 6 and 12, and 1>referal>Jy between 7 

an<l 10, ring atoms. 8uil;abll! rings include 5-azabicyclol2. l. l)bexyl. 

5-azabicyclol2.2. I ]heptyl, 6-azabicyclo(a.2.11oclyl, 2-azabir.yclo(2.2.2}oct.yl, 

G-azabi<:yr.lo[3.2.2}nonyl, 6·azahicyclo[!t3.1Jnonyl, 6-azabicyclo[:J.2.2}decyl, 

7 ·azabicyclof4.3. l ]decyl, 7-azabicyclof4.4. J ]und<!cyl an cl 

25 8-azabicyclo[5.4. l ]doclceyl, cspocially 5-azabicyclo(2.2.1 )heJ>tyl and 

fi-UY.al>ic:yclo[3.2. l)octyl. 
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Where RB represents a Ca-talkyl group substituted by a 5 or 6 membered 

heteroaliphatic ring containing one or two heteroatoms selected from N, 0 and S, 

suitable rings include pyrrolidino, piperidino, piperazino, morpholino, or 

thiomorpholino. Particularly preferred are nitrogen containing heteroaliphatic 

5 rings, especially pyrrolidino and morpholino rings. 

Particularly suitable moieties ZNR7R8 include those wherein Z is CH2 or 

CH2CH2 and NR7R8 is amino, methylamino, dimethylamino, diethylamino, 

azetidinyl, pyrrolidino and morpholino. 

In particular, Z is preferably CH2 and NR7R8 is preferably dimethylamino, 

10 a?..etidinyl or pyrrolidino, especially dimethylamino. 

When any variable occurs more than one time in formula (I) or in any 

Rubstituent, its definition on each occurrence is independent of its definition at. 

every other occurrence. 

As used herein, the term "alkyl" or "alkoxy" as a group or part of a group 

15 means that the group is straight or branched. Examples of Ruitab1e alkyl groups 

include methyl, ethyl, n-propyl, i-propyl, n-butyl, R·butyJ and t-butyL ExampJcs 

of suitable alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, 

n-butoxy, s-butoxy and t-butoxy. 

As used herein, the terms "fluoroC1-salkyl" and fluoroC1-t>alkoxy" means a 

20 C1.;alkyl or C1.salkoxy group in which one or more (in particular, 1to3) hydrogen 

atoms have been replaced by fluorine atoms. Similarly, the term "fluoroC1.4alkyl" 

means a C1-4alkyl group in which one or more (in particular 1 to 3) hydrogen 

atoms have been replaced by fluorine atoms. Particularly preferred are 

fluoroC1.aalkyl and fluoroC1.aalkoxy groups, for example, CF3, CH2CH2F. 

25 CH2CHF2, CH2CF3, OCF3, OCH2CH2F. OCf l2CHF2 or OCH2CFa. and most 

especially CFii, OCFa and OCH2CF3. 

30 

The cycloalkyl groups referred to herein may represent, for example, 

cyclopropyl, cyclobutyl, cyclopentyl or cyelohexyl. A suitable cycloalkylalkyl 

group may be. for example, cyclopropylmethyl. 

Similar)y c:ycJoalkoxy groups referred to herein may represent. for 

example, cyclopropoxy or cyclohutoxy. 

A.,, usml heroin, the terms "alkenyl" and "alkynyl" as a grouJJ or part of a 

group means that t.hP. group if:' straight or branched. Exam1>leA of suitabh~ 

alkenyl groups inclucfo 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 means 

a 5- or 6-membered heteroaromatic ring containing I t.o 4 heteroat.om~ selected 

from N, 0 and S. Particular examples of such groups include pyrrolyl, furanyl, 

thienyl, pyridyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 

5 pyrazinyl, pyrimidinyl, pyridazinyl, triazolyl, oxadia7.olyJ, ihiadiazolyl. triazinyl, 

and tetrazolyl. 

When used herein the term "halogen» means fluorine, chlorine, bromine 

and iodine. The most apt halogens are fluorine and chlorine of which fluorine is 

preferred, unless otherwise stated. 

10 Specific compounds within the scope of this invention include: 

(6S,5R)-3-{2-methoxy-5-trifluoromethoxyphenyl)-6-pheny1-1 ·oxa-7-aza­

spiro( 4 .5jdec-:-J-ene; 

(6S,5R,3S)-3-(2-mcthoxy-5-trifluoromcthoxyphcnyl)-6-phenyl- l-oxa-7-aza­

spiro( 4.5)decane; 

15 (±)(6S* ,5_R* ,3S*)-3-(2·methoxy-5-trifluoromethoxyphonyl)-6-phenyl- l-oxa-7-aza­

spirol4.5]decane: 

(6S,5R,3S)·3-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl-7-(l,2,4-triazolyl-3-

methy1enc)-l-oxa-7 -aza-spiro[4.5}decane; 

(6S,5R)-3-(2-isopropoxy-5-trifluoromethoxyphony))-6-phenyl-1-oxa-7-aza-

20 spirol4.5)dec-3-cmn; 

(GS, 5H.. 38)-8·(2-isopropoxy-5-trifluoromethoxyphenyl)-6-phnnyl- l-oxa · 7 -aza­

spirof 4 .5]decane; 

(6S,5R)-:-J-(2-allyloxy-5-trifluorometboxyphenyl)-6-phenyl- l-oxa-7 -aza­

s1>iro[ 4.5fdec-3-ene: 

25 (6S, 5R)-3-(5-trifluoromethoxy-2,3-dihydrobenzofuran-7-yl)-6-phcnyl- l-oxa-7-aza­

spiro{ 4.5)dec-3-ene: 

(6S,5R, 38)-a-(5-trilluoromethoxy-2, 3-dihydrobenzofuran-7 -yl)-G-phenyl-1-oxa-7-

aza-spiro(4 .5]decane; 

(6S,5R)-3-{2-methoxy-5-(2,2,2-trifluoroethoxy)phenyl)-6·phenyl-l-oxa-7-aza-

30 SJ>iro(4.5]dec-3-ene; 

(6S,5R,3S)-:J-(2-methoxy-5-(2.2,2-trifluoroethoxy)phcnyl)-6-pheny 1-1-oxa-7-aY.n­

spiro[ i1.51decane; 

(GS,5R}-3-{2,5-bis{2,2,2-trifluoroothoxy)phenyl)-6-phenyJ- l-oxa-7-aza­

~lliro[4.5Jdec-a-am~; 
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(6S,5 R,3S)-3-(2.5-bis(2,2,2-trifluoroethoxy)phenyl)-6-phenyl-1-oxa-7-aza­

spirof 4. 5 )<lecane; 

(6S,5R, 3S)-3-(2-difluoromethoxy-5-trifluoromethoxyphcnyl)-6-phcnyl- l-oxa-7-aza­

spiro(4.5Jder.ane; 

5 (6S,5R)-3-(2-(2.2,2-tritluoroethoxy)-5-trifluoromethoxyphenyl)·6-phenyl-1-oxa-7-

aza-spirof 4.5]dec-3-ene; 

(6$, 5R., 3S)-3·{2·(2,2,2-tritluoroethoxy)-5-trifluoromethoxyphenyl)-6·phenyl-1-oxa-

7-aza-spiro[4.5Jdecane; 

(6S,5R, BS)-3-(2-(2,2,2-triiluoroet.hoxy)-5-fluoropheny))-6-phenyl- l-oxa· 7-aza-

10 spiro(4.5)decane; 

and pharmaceutically acceptable salt.' thereof. 

J."'urther specific compound~ within the scoi>e of this invention include: 

(3R,5R, 6S')·3·(~·methoxy-5-(trifluorornethoxy)pheny 1)·6-J,henyl-1-oxa-7-aza­

spiror4 .5f decane; 

15 (3R,5R,6S)·3·(2·rnethoxy-5-(tritluorornethyl)phenyl)-6-phenyl-1-oxa-7-aza­

spiro[4.51decane; 

(3R,5R,6b)-7-benzyl-3·(2-methoxy-5-(trifluoromethoxy)phenyl)-6-phenyJ- l-oxa-7-

aza-spiro(-1 .5) decane; 

(3R,5R,6S)·3·(2-methoxy-5-trifluoromAthoxyphenyl)-6·phenyl-1-oxa-7 -aza-

20 spirof4.5]decane; 

(3R, 5R,(i,5).a. H-bis(pheny))-1-oxa· 7-aza-spirol4 .5Jclf~cane; 

(3R,5R,66)· 7 -benzyl-3-(2-rnethoxy-5-trifluoromethoxyphenyl)·6-phenyl· l -oxa-7 • 

aza-i;piro[4 .5)dP..cane; 

(±)-(3R* ,5R* ,GS*)-a-(2-metboxyphenyl)-0-phenyl· l-oxa-7-

25 (phenylmcthoxycarbonyl)aza-spiro[4.5)decanc; 

(3R,5ll,6S)-3-(2-methoxypheny1)·6-phenyl-1-oxa·7·aza-spirol4.5]decane; 

(aR.5R, 6S)-3-(2-methoxy-5-trifl uorornethoxy1>henyl)-6·phenyl- l-oxa-7 ·(tert­

butoxycarbonyl)aza-spiro(4.5)decan·2·one: 

and pharmaceutically acceptable salts thereof. 

30 Yot further SJ">ecific compounds within the scope of tbis invention include: 

(38, 5R,66)-a-(2-cyclopropoxy-5-(trifluoromP.thoxy)phenyl)·6·phenyl • 1-oxn. 7 -aza­

spiro[4 .5}<locanc; 

<aR,5R,6b)-a-(2-cyclopropoxy·5-(trifluoromethoxy)pbenylJ·6·phenyl-1-oxa-7-aza­

spirof4.511lec:ana; 
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(3S,5R,6S)-3-[2-cyelopropoxy-5-(trifluoromethyl)phenyll-6-pheny1-1-oxa-7-aza­

spirol4 .5 ]decane; 

and pharmaceutically acceptable salts thereof. 

In a further aspect of the preMnt invention, the compounds of formula (l) 

5 may be prepared in the form of a pharmaceutically acceptable salt, especially an 

acid addition salt. 

For use in medicine. the salts of the compoundCJ of formula (1) will he non­

toxic pharmaceuticalJy acceptable salt.~. Other salts may, however, be useful in 

the preparation of the r.ompounds according to the invent.ion or of their non-toxic 

10 pharmaceutically acceptable salt..'i. Suitable pharmaceutically acceptable salts of . 

the compounds of this invention include acid addition salts which may, for 

example, he formed by mixing a solution of the compouncl according to th<~ 

invention with a solution of a pharmaceutically acceptable acid such as 

hydrochloric acid, fumaric acid, p-toluenesulphonic ar.id, maleic acid, succinic 

15 acid, acel.ic acid, dtric acid, tartaric acid, carbonic acirl, phosphoric acicl or 

Rulphurie acid. Salt$ of amine groups may also comprise quaternary ammonium 

salts in which the amino nitrogen atom carries a suitable organic group such as 

an alkyl, alkenyl, alkynyl or aralkyl moiety. Furthermore, where. the compouncl.1; 

of the invention carry an acidic moiety, suitable pharmaceutically acceptable 

20 salLr; t.lmroof may include metal salts 1mch as alkali metal salL'i, e.g. sodium or 

potassium salts: ancl alkaline earth meC.aJ salts, e.g. calcium or magnesium i-lalts. 

1'he 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 1:1 solvent or medium in which the salt is inso]ublc, or in a solvr.nt such a~ 

25 water which is removed u1. vac1w or by free?".e drying or by exchanging the anions 

of an existing salt for another anion on a ~mitable ion exchange rP-sin. 

The presEmt. invent;ion includes within it.~ scope prodrugs of tlu~ comilOund~ 

of formula (1) ahoV<!. In general, Ruch prodrugs will bP. functional derivativP.~ of 

the compounds of formula (l) wbicb are readily convertible in 1Jir:o int.o tlu-i 

30 required compound of formula (l). Conventional procedures for tlu~ sel~ction and 

preparation of ~uitablP. prodrug clcrivativoi-; arP. dciscribocl. for example, in "Dosign 

of Pr0tlrugs", ed. J-1. Hundgaard, g1sf-!vfo1r, 1985. 

A prodrug may be a pharmacologically inacl.iv<i clerivativ~i of n biololfically 

activo sul>stancri (t.hn "parent drug'' or ••parent moloculo") t.hat rt~quircli-1 
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transformation within the body in order to release the active drug, and that has 

improved delivery properties over the parent drug molecule. The transformation 

in 11ivo may be, for example, as the result of some metabolic process, such as 

chemical or enzymatic hydrolysis of a carboxylic, phosphoric or sulphate ester, or 

5 reduction or oxidation of a susceptibJe functionality. 

The present invention includes within its scope solvatcs or the compounds 

of formula (I) an cl salts thereof, for example, hydrates. 

The compounds according to the invention have at least three asymmetric 

centres, and may accordingly exist both as enantiomers and a.Ii diastereoisomers. 

10 It is to be understood that all such isomers and mixtures thereof are 

encompassed within the scope of the present invention. 

The JJreferred compound.~ of the formula (I) and (la) where the optional 

double bond is absent will have the stereochemistry of the 3·, 5·, 6-po..~ition.s th al 

is possessed by Lhe compound of ExamplA 124 (i.e. 3-(S). 6-(l{) ancl G-(6)). 1'huR-

15 for example as shown in formula (lb) 

(lb) 

A particularly preferred cla.'iS of compounds of the formula (l) and (la) 

20 where the optional double bond i.q absent is that with the stcrcochomistry 3·(R), 

5-(ll), 6-(b") (e.g. t.hat possessed by the compound of Example 214), i.e. as shown 

in formula (le) 
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x 1~· 

(le) 

Jt'or instance, the 8(R) compound of Example 214 is more potent than its 

3(b) epimer, Example 124. 

It wiJJ be appreciated I.hat tha preferred definitions of the various 

5 substituent.c; recited herein may be taken alone or in combination, and apply to 

the generic formula for compounds of the present invention as well as to the 

preferred classes of compound represented by formula (la). formula (lb) and 

formula (le). 

The present invention further provides pharmaceutical compositions 

10 comprising om~ or more compound~ of formula (I) in association with a 

pharmaceutically acceptable carrier or excipicnt. 

Preferably the compoi:;itions according to the invention are in unit dosage 

forrni:; such as tablets, pi1ls, capsules, powders, granules, solution.s or :;;uspensions. 

or suppositories, for oral. parenteral or rectal administration. or administration 

15 by inhalal.ion or insuffiat.ion. 

For prc1laring solid compositions such as tablets. the princi1>al activ~ 

ingredient is mixed with a pharmaceutical carrier, e.g. conventional tableting 

ingredientA Auch a.cc corn starch, lactose. sucrose. sorbitol. talc. stearic acid. 

magnesium st.oarat.c~. dicalcium phosphate or gums, and other 

20 pharmaceutical dilucnts, e.g. wator, to form a so1icl preformulation composition 

containing a homogeneous mixture of a compound of the )>resent invent.ion, or a 

non-toxic pharmaceut.ically acceptable salt thereof. When referring to the.RP. 

preformulation compositions as homogeneous. it is meant that thn active 

ingredient is dispersed evenly throughout the composition so that the comvosition 

25 may bo readily Aubdividecl into equally effoctivc unit dosage form!-! !-luch a::1 

tablets, pills ancl capsule~. 'l'hi~ .!'lolid prcformulatioil composition is tll('n 

subdivided int.o unit. dosage forms of the type dcscribml abovo cont.aining from 0. J 

lo about; :mo mg oft.he active ingredient of the prestml invP.nlmn. Thn b1blntR or 
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pills ot' the novel composition can be coated or otherwi~e compounded to provide a 

dosage form affording the advantage of prolonged action. For example, the tablet 

or pill can comprise an inner dosage and an outer dosage component, the latter 

being in the form of an envelope over the former. The two components can be 

5 separated by an ent.eric layP.r which serves to resist disintegration in the stomach 

and permits tho inner component. to pass intact into the duodenum or to be 

delayed in release. A variety of materials can be used for such enteric layers or 

coatings, such materials including a number of polymeric acids and mixtures of 

polymeric acids with such materials as shellac, cet.yl alcohol and cellulose acetate. 

10 Tho liquid forms in which the novel compositions of the present invention 

may be incorporated for administration orally or by injection include aqueous 

RolutionR, suitably flavoured syrups. aqueous or oil suspensions, and flavoured 

emulsions witl1 edible oils such a.s cottonseed oil, sesame oil, coconut oil or peanut 

oil, as well a.s elixirs and i;imilar pharmaceutical vehicles. Suitable dispersing or 

15 susJ>ending agents for aqueous suspensions include FJynthetic and natural gums 

such as tragacantb, acacia, alginate, dextran, sodium carboxymethylceJlulose. 

methylcellulose, polyvinyl-pyrrolidone or gelatin. 

Preferred compositions for administration by injection include those 

comprising a compound of formula (I), as the active ingredient, in association 

20 with a surfaco·act.ive agent (or wetting age11t or surfactant) or in the form of an 

E'mulsioll (a~ a water-in-oil or oil-in-water emulsion}. 

Suitabl~ surface-active agents include. in particular, non-ionic agcnLc;, 

such as polyoxyetbylenesorbitan,q (e.g. Tween™ 20, 40, 60, 80 or 85) and other 

sorbitanR (e.g. Span™ 20, 40, 60, 80 or 85). CompoHition~ with a ~urface-active 

25 agonL will conveniently compri.se between 0.05 and 5% surface-active agent, and 

J>referably between 0.1 and 2.5%. It will be appreciated that other ingredients 

may bf.~ adcled, for example mannitol or other pharmaceut.ically acceptable 

vC!hic:lc~s. if tlC!OORsary. 

Suit.able emuLc;iom~ may be prepared ui;ing commercially available fat 

30 emulsions, sucb as lntralipid™, Liposyn™, Infonutrol™, Lipofundin™ and 

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

umulsion com1>osition or a)oornatively it. may bn dissolvocl in an oil (e.g. soybean 

oil. .c;afllower oil, c:ot.tonsP.ed oil, sosama oil. corn oil or almoncl oil) and an 

emulsion formed upon mixing with a pbospholipicl (e.g. egg phospholi11icl."l, 
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soybean phospholipidi:; or soybean lecithin) and water; It will be appreciated that 

other ingredients may be added, for example glycerol or glucose, to adjust the 

tonicity of thP. emulsion. Suitable emulsions will typically contain up to 20% oil, 

for example, between 5 and 20%. The fat emulsion will preferably comprise fat 

5 droplets between 0.1 and l.Oµm, particularly 0.1 and 0.5µm, and have a pH in 

the range of 5.5 to 8.0. 

Particularly preferred P.mulsion compositions are those prepared by 

mixing a compound of formula (1) with lntralipid1
"' or th~ components thereof 

(soybean oiJ, egg phosphoJipids, glyceroJ and water). 

10 Compo.~itions for inhalation or immffiation include solutions· and 

susponsions in pharmnceutically acceptable, aqueous or organic solvents. or 

mixturos thereof, and powders. Tho liquid or solid compositions may contain 

suitable pltarmaceutically acceptable excipients as set out above. Preferably th<' 

compositions are administered by the oral or nasal respiratory route for local or 

15 sy!-\temic effect. Compositions in preferably storih~ 1>harrnaooutically acceptable 

solvents may be nebulised by uso of inert gases. NebuJised solutions may h<l 

breathed directly from the nebulising device or the nebulising device may be 

at.tached to a face mask, tent or intermittent Jlositive pressu~ breathing 

machine. Solution. suspension or powder compositions may be administered, 

20 1)1'eferably orally or nasally, from devices which deliver the formulation in an 

8J>pro1>riatr. manner. 

The present invantion futhf•r provides a proces.c:; for the preparation of a 

pharmaceutical composition comprising a compound of formula(}), which proces~ 

comprises bringing a compound offormuJa (I) into association with a 

25 pharmacauticaHy acceptable carrior or excipient. 

1'he r.()mpound.c:i of formula (I) are of value in the treatment of a wide 

variety of clinical conditions which are characterised by the presence of an exr.es.-: 

of tachy kinin, in particular ~mbstance P, activity. 

Thus. for examJtle, an excess of f;achykinin, aucl in particular ~ub~tanco P. 

30 activity is implicated in a variAty of disorders of the central nervou$ system. 

Such disorders include mood disorders, such a,r.; depre~sion or more particularly 

1IP.JlresRive disorrierR, for example, Ringle episoclic or recurrent major dep~ssivc• 

dii::orrler~ nnd tlyRthymic clisorders, or bipolar clisorclors. for exampfo. bipolar I 

diRorclar, bipolar 11 disordElr and cydothymic: disord<lr; anxiety disorcl~rs, such a::: 
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panic disorder with or without agoraphobia, agoraphobia without history or panic 

disorder. specific phobias, for example, specific animal phobias, social phobias. 

obsessive-compulsive disorder, stress disorders including post-traumatic stress 

disorder and acute stress disorder, and generalised anxiety disorders; 

5 schizophrenia and other psychotic disorders, for examp]e, schizophreniform 

disorders, schizoaffective disorders, delusional disorders, brief psychotic 

disorders, shared psychotic disorders and psychotic disorders with delusions or 

hallucinations; deJerium, dementia, and amnestic and other cognitive or 

neurodegenerative disorders, such as Alzheimer's disease, senile dementia. 

10 dementia of the Alzheimer's type, vascular dementia, and other dementias, for 

examp]e, due t.o HrV disease, head trauma, Parkinson's diseaso, Huntington's 

disease, Pick's disease, Creutzfeldt-Jakob disease, or due to multiple aetiologios; 

Parkinson's disease and other extra-pyramidal movement disorders such as 

medication-induced movement disorders, for examp]e, neuroleptic-indueecl 

15 parkin~onism, neuroleptic malignant syndrome, neuroleptic-inducecl acut.P. 

dystonia, neuroleptic-induced acute akathisia, ncuro]eptic-inducerl tardive 

dyskinesia and medication-induced postural tremour; substan<:P.·reJaterl disorders 

arising from the use of alcohol. amphetamines (or amphetamino-like substances) 

caffeine, cannabis, cocaine, hallucinogens, inhalant.':J and aerosol propellants, 

20 nicotine, opioids, phenylglycidine derivatives, sedatives, hypnotics, and 

anxiolytics, which substance-related disorders include dependence and abuse, 

intoxication, withdrawal, intoxication delerium, withdrawal delerium, 11ersi.sting 

dementia, psychotic disorders, mood disorders, anxiety disorders, sexual 

dysfunction and sleep disorders; epi)epRy; Down's syndrome: demyelinat.ing 

25 diseases such as MS and ALS and other neuropathological disorders such a.c; 

peripheral n~uropathy, for example diabetic and chemotherapy-induced 

neuropathy, and postherpetic neuralgia, t.rigeminal neuralgia, segmental or 

interoostaJ 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 compoun<l<:t of the J>resent invention will therefore be 

of u~<~ in t.he preventio11 or traat.ment of diMase~ and conditiom\ in which pain 

11rnclominatos, including soft tis!lue and 1>criphcra1 damage?. such a~ acute~ 
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trauma, osteoarthritis. rheumatoid arthritis, musculo-skelotal pain, particularly 

after trauma, spinal pain, myofascial pain syndromes, headache, episiotomy pain, 

and burns; deep and visceral pain, such as heart pain, muscle pain, eye pain. 

orofacial pain, for example, odontalgia, abdominal pain, gynaecological pain, for 

5 examplo, dysmenorrhoea, and Jabour pain; pain associated with nerve and root. 

damage, such as pain associated with peripheral nerve disorders, for example, 

nerve entrapment and brachia} plexus avulsions, amputation, peripheral 

neuropathies, tie douloureux, atypical facial pain, nervn root damago, and 

arachnoiditis; pain associated with carcinoma, often referred to as cancer 1>ain; 

10 central nervous system pain, such as pain due to spinal cord or brain stem 

damage; low back pain; sciatica; ankylosing spondylitis, gout; and scar pain. 

Tachykinin, and in particular substance P, antagonist.~ may also b~ of tL'ie 

in the treatment of respiratory diseases. particularly those associated with excess 

mucus secretion, such as chronic obstructive airways disease, bronchopneumonia, 

15 chronic bronchitis, cystic fibrosis and asthma, adult respiratory distress 

syndrome, and bronchospasm; inflammatory diseases such as inflammatory 

bowel disease, psoriasis, fibrositis, osteoarthritis, rheumatoid artl1ritis, pruritis 

and sunburn; allergies such as eczema and rhinitis; hypersensitivity disorders 

such as poison ivy; ophthalmic diseaseR such as conjunctivitis, vernal 

20 conjunctivitis, and the like; ophthalmic conditions associated with cell 

proliferation such as proliferative vitrcoretinopathy; cutaneous tlisoases such as 

contact dermatitis, atopic dermatitis;, urticaria, and other eczematoicl dcrmat.itis. 

Tachykinin, and in particular substance P. antagonists may also be of use 

in the treatment of neoplasms. including breast tumours, neuroganglioblastomas 

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

'11achykinin, and in paTticular substance P, antagonisL':i may also h~ of use 

in the t.reatm.ent of gastrointestinal (Gl) disorders, inc1uding inflammatory 

disorders and diseases of the GI tract such as gastritis, gastrotluodenal ulcers, 

gastric carcinomas, gastric lymphomas, disorders associated with the neuronal 

30 control of viscera, ulcerative colitis, Crohn's disease. irritable bowel syndromP. 

and emesis, including acute. delayed or anticipatory emesis such as emel'til-l 

induced by chemotherapy, radiation, toxins, viral or bacterial infoctions. 

prt~gnancy, voRtibular disorrlerR, for example, motion sickneRs, vertigo, dizzinos1-1 

and Manieni's di!w.ase, surgery, migraiuo, variaLions in intcrcranial pn~s!olure. 
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gastro-oesoi1hageal reflux disease, acid indigestion, over indulgence in food or 

drink. acid stomach. wat.erbrash or regurgitation, heartburn, for example, 

episodic, nocturnal or meal-induced heartburn, and dyspepsia. 

Tachykinin, and in particular substance P, antagonists may also be of use 

5 in th~ treatment or a variety of other conditions including stress related somatic 

disorders; reflex sympathetic dystrophy such as shoulder/hand syndrome: adverse 

immunological reactions such as rejection of transplanted tissues and disorders·. 

related t.o immune enhancement or suppression such as systemic lupus 

erythematosus; plasma extrava.~ation resulting from cytokine chemotherapy, 

10 disorders of bladder functiOn such as cystitis, bladder detrusor hyper-rcflexia and 

incontinence; fibrosing and collagen diseases such as t1derodenna and 

eosinophilic fascioliasis; disorders of blood flow caused by vasodilation and 

vasospastic diseases !Ulch as angina, vascular headache. migraine and Reynaucl'i:; 

disease; and pain or nociception attributable to or associatecl with any of the 

15 foregoing ~onditions, espE'..cially the transmission of pain in migraine. 

'l'he r.ompounds of formula (l) are also of value in the treatment of a 

combination of the above conditions, in particular in the treatment of combined 

po~t-operative pain and post-operative nausea and vomiting. 

The compouncls of formula (I) are particularly useful in the treatment of 

20 omesis, including acute, delayed or anticipatory emesis, such as emesis induced 

by chemotherapy, radiat.ion, toxins, pregnancy, vestibular disorders, motion, 

surgery, migraine, and variations in intercranial pressure. Most especially, the 

comiloundR of formula (I) are of use in the treatment. of emesis induced by 

antineoplastic (cytotoxic) agents, including those routinely used in cancer 

25 chemotherar>y, and emesis induced by other pharmacological agents, for example, 

rolipram. 

ExampleR of ~ucb chemotherapeutic agentR include alkylating agent.q. for 

example. nitrogen mustardR, et.hyleneimine compounds, alkyl Rulphonates and 

other compounds with an alkylating action such as nitrosoureas, cisplatin and 

30 dacarbazine; antimetabolites, for examp1e, folic acid, purine or pyrimidine 

antagonists; mitotic inhibit.ors. for example, vinca alkaloid~ and derivat.ivos of 

podophyllotoxin; and cyt.otoxic antibiotic.c;. 

Particular example::; of chemotherapeutic agent.c:i are de111cribed, for 

in!ilance. by D .• J. Stewart in ~'!au.sea and fom.iting: Recent Research ancl Cli1ucal 
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AdDances. Edq. J. Kucharczyk et al. CRC Press Inc., Boca Raton. Florida, USA 

(1991) pages 177-203, especially page 188. Common)y used chemotherapeutic 

agents include cisplatin, dacarbazine (DT1C), dactinomycin, mechlorethamine 

(nitrogen mustard), strepto1..ocin. cyclophosphamide, carmustine (BCNU), 

5 lomustine (CCNU), doxorubiein {adriamycin), daunorubicin, 1>rocarbazine. 

mitomycin, cytarabine, etoposide, methotrexatc, 5-0uorouracil, vinblastine, 

vincristine, bJeomycin and ehlorambucil (R. J. Oralla et al in Cancer 1'reatment 

Reports (1984) fili(l), 163·172]. 

The compounclc; of formula (I) are also of use in the treatment of emesis 

10 induced by radiation including radiation therapy such as in the treatment of 

cancer, or radiation sickness; and in the treatment of post.-operat1ve nausea and 

vomiting. 

ll will lm a1>preciated that. the compounds of formula (I) may be presenl.ed 

together with another therapeutic agent aR a combined preparation for 

15 simultaneous, separate or sequential use for the relief of emesis. Such combined 

preparationR may be, for e.xamp)e, in the form of a twin pack. 

A further aspect of the present invention comprises the compounds of 

formula (1) in combination with a 5-HTa antagonist, such a.~ ondansetron, 

granisetron or tropisetron, or other anti-emetic medicaments, for exam11le, a 

20 dopamin~ antagoniRt ~uch as metoclopramide or dompcridone or GABAn receptor 

agonist.s such a~ baclofen. Additionally, a compound of fonnuJa (I). either alone 

or in combination with one or more other antj-emetic therapeutic agents, may be 

adminiRterecl in combination with an anti-inflammatory cortico.stP.roicl, such as 

rlexamethaRone. betamethaRone, triamcinolone, triamcinolone acet.onide, 

25 tlunisolide, buclesonide, or others such a.<:J those disclosed in US pat.ent nos. 

2.789,118, 2,990,401, a,048,581, !J,126,375, 3,929,768, 3,996,35H, 3.928,326 and 

3. 749, 712. DE!xamethasone (DecadronTM) iR r>articularly preferred. Furthermore, 

a compound of formula (1) may ho administered in combination with a 

chomothcrapeutic agent such as an alkylating agent, antimetabolite, mitotic 

30 inhibit.or or cytotoxi<: anUbiotic, as described above. In general. t.he currently 

available dol':lajt"e forms of' the known t.herapimtic agent.c; for use in such 

combination:-: will Im suit.able. 

When tested in t.lu~ ferret model of cisplatin-induced em~~i~ clP.scrihec\ by 

F. 0.1,attersall et al, in Bu.r. ,/. Pluv111.arol., {lm>a) 21l0. R5-IW. ilw compoundi:i of 
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the present invention were found to attenuate the retching and vomiting induced 

by cisplatin. 

The compounds of formula (1) are also particularly useful in the treatment 

of pain or nociception and/or inflammation and disorders associated therewith 

5 such as, for example, neuropathy, such as diabetic and chemotherapy-induced 

neuropathy, postherpetic and other neuralgias, asthma. osteroarthritis, 

rheumatoid arthriUs and headache, including migraine, acute or chronic tension 

headache, cluster headache, temporomandibular pain, and maxillary sinus pain. 

The compounds of formula (I) are also particularly useful in the trl·mtment 

10 of depression including depressive disorders, for example, single episodic or 

recurrent major depressive disorders, and dysthymic disorders, depressive 

neurosis. and neurotic depression; melancholic depression including anorexia, 

weight loss, insomnia and early morning waking, and psychomotor retardation; 

atypical depression (or reactive depression) including mcreasecl appetite, 

15 hypersomnia, psychomotor agitation or irritability, anxiety and phobias; seasonal 

affective disorder; or bipolar disorders or manic depression, for example. bipolar I 

disorder, bipolar 11 disorder and cyclothymic disorder. 

The present invention further provides a compound of formula (I) for use 

in therapy. 

20 According to a further or alternative aspect, the present invention 

provides a compound of formula (I) for use in the manufacturo of a medicament 

for the treatment of physiological disorders aSRociatcd with an excess of 

tachykinins, especially substance P. . 

1,ho present; invention also provides a method fort.ho treatment or 

25 prevention of physiological disorders associated with an excess of tachykinins, 

es11ecially 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 (I). 

According to a further aspect of the present invention, it may be desirable 

30 to treat any of tho aforementioned conditions with a combination of a r..ompounrl 

according to tile present invention and one or more other pbarmacologicalJy 

activu agents suitable for the treatment of the specific condition. 1'he compound 

of formula (J) and the other pharmacologically actiVf! agent(s) may bn 

administ.erP.cl 1~>" a pal.iEmt simultaneously. NA<fUEmtially or in combination. 
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Thus, for example, fo'r the treatment; of respiratory diseases such as a~thma, a 

compound of formula O> may be used in conjunction with a bronchodilator, such 

as a l32·adrenergie receptor agonist or tachykinin antagonist which acts at NK-2 

receptors. The compound of formula (I) and the bronchodilator may be 

5 administered to a patient simultaneously, sequentially or in combination. 

Likewise, a compound of the present. invention may be employed with a 

leukotriene antagonists, such as a leukotricne D4 antagonist such as a compound 

selected from those disclosed in European patent specification nos. 0 480 717 and 

0 604 114 and in US patent nos. 4,859,692 and 5,270,824. This combination is 

10 particularly useful in the treatment of rP~c;piratory disoasP.~ such as asthma, 

chronic bronchitis and cough. 

'l'he present invention accordingly r>rovidm\ a method for the treatment of 

a respiratory disease, such as asthma, which metllod comprises admini:;tration to 

a patient in need thereof of an effective amount of a com1lound of formula (I) and 

15 an effective amount of a bronchodilat.or. 

The present invention also provides a composition comprising a compound 

of formula (I}, a bronchodilator, and a pbarmaceuticaJJy acceptable carrier. 

It will be appreciated tbat for tbe treatment or prevention of migraiim, a 

compound oftbe present invention may be used in conjunction with other anti-

20 migraine agents~. imch as ergotamines or 5-1-1'1'1 agonist..<:;, es1>ecially sumat.riptan, 

naratriptan, zolmatriptan or rizatriptan. 

25 

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

the present invHntion may be use<l in conjuncLion with au antagonist of N-mnthyl 

D-aspartate (NMDA), such as dizocilpine. 

For the treatment or prevention of inflammatory condition~ in the lower 

urinary tract, especially cystitis, a tIDmpound of the present. invention may ho 

usod in conjunction with an anti-inflammatory agent such as a braclykinm 

receptor antagonist. 

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 l.reatment or prevention of pain or 

nociception, a compound of the present invention may be uAAd in con.iunct.ion with 

other analgesics, such as acetaminophen (para<:otamol), aspirin and other 

NSAI Os and. in parl.icular, opioid analgcNics, especially morphino. Spl?cific anti-
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inflammatory agent.CJ include diclofenac, ibuprofen, indomethacin, ketoprofen, 

naproxen, piroxicam and ::iulindac. Suitable opioid analgesics of use in 

conjunction with a compound of the present invention include morphine, codeine, 

dihydrocodeine,_ cliacctylmorphine, hydrocodone, hydromorphone, levorphanol, 

5 oxymorphone. alfentanil, buprenorphine, butorphanol, fentany), sufentanyl, 

mepP.ridine, methadone, nalbuphine, propoxyphene and pentazocine; or a 

ph.armaccuticalJy acceptable salt thereof. Preforred salts of these opioid 

analgesics include morphine sulphate, morphine hydrochloride, morphine 

t;artrato, codeine phosphate, codeine sulphate, dihydrocodeine bitartrate. 

10 diacetylmorphine hydrochloride, hydrocodone bitartrate, hydromorphone 

hydrochloride, levorphanol tartratc, oxymorphone hydrochloride, aJfentaniJ 

hydrochloride, buprenorphine hydrochloride. butorphanol f.artrate. fentanyl 

citrato, meperidine hydrochloride, methadone hydrochloride, nalbuphine 

hydrochloride, propoxyphene hydrochloride, propoxyphene napsylate 

15 (2-naphthalenesulphonic acid (1: 1) monohydrate), and pentazocine hydror.hlorido. 

Therefore, in a further aspect of the present invention, there is provided a 

pharmaceutical composition comprising a compound of the present invention and 

an analgesic, together with at least one pharmaceutically acceptable carrier or 

excipient. 

20 In a furthP.r or alternativf! aspect oft.he present invention, there is 

provided a product. comprising a compound of the present invention and an 

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

in the treatment or prevention of pain or nociception. 

l t 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 agent.~. 

SuilahlP. classes of anti·clepressant agent include norepinephrine rnuptakc 

inhibitors. solP.ctive serotonin reuptake inhibitors (SSRis), monoaminc oxiclasc 

inhibitori:; (MAOis), reversible inhibitors of monoamine oxidase (RJMAs), 

30 serotonin and noradrenaline reuptake inhibitors (SNRls), corticotropin releasing 

factor (CRF) antagonists, a-adrenoreceptor antagonist.c; and atypical ant.i­

dopml:\sant.s. 

Suitable norepinephrino rP.uptako inhibit.or~ include tertiary amine 

l.ricydics and sHconclary amine "tricyclics. Suitablo nxamplos of bwt.iary amirm 
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tricyclics include: amitriptyline, clomipramine, rloxepin, imipramine and 

trimipramine. and pharmaceutically acceptable salts thereof. Suitable examples 

of secondary amine tricyclics include: amoxaJ>ine, desipramine. maprotiline. 

nortriptyline and protriptyline, and pharmaceutically acceptable saJts thereof. 

Suitable selective serotonin rcuptakc inhibitors include: fluoxetine, 

nuvoxamine, paroxetine and sertraline, and pharmal'.eutically acceptable salts 

thereof. 

Suitable monoamine oxidasn inhibitors include: isocarboxazid, phenelzine, 

tranylcypromin~ and selegiline, and pharmaceutically acceptable Ralt.i::; t.hereof. 

10 Suitable reversible inhibitors of monoamine oxidase include: moclobemide, 

15 

and pharmaceutically acceptable sa]Li::; thereof. 

SuitahlP. serotonin and noradrenaline reuptake inhibitors of use in tho 

present invention include: venJafaxine. and pharmar.eutically acceptable saltR 

theraof. 

Suitablo CRF antagonists include thoi:ie t'Ompounds described in 

International Patent Specification Nos. WO 94/ta643, WO 94/13644, 

WO ~)4/13661, WO 94/13676'and WO 94/13677. 

Suitable atypical anti-depressants include: bupropion, lithium, 

nefazodone, trazodone and viloxazinc, and pharrnaceutica1ly acceptable salts 

20 t.hereof. 

Suitable classe~ of anti-anxiety agent include benzodia7..e])ines and 5-H1'1A 

agonists or antagoni.Rts, especially 5-H'1'1A parLial agonista, and corticot.ropin 

roJoasing factor (CRF) antagonist8. 

Suitable benzodiazer>ines indude: alprazoJarn, chlordiav.epoxido, 

25 clonazepam, chlorazepate, diazepam, halazcpam, Jorazepam, oxazepam and 

1>razepam, and pharmaceutically acceptable salts thereof. 

30 

Suitable f>-H1'1A raceptor agonists or antagonist.c; include, in particular. l.h(! 

5-HT1A receptor partial agonist.c; buspirone, flesinoxan, gepironP. anrl ipsapirone, 

and (lharmaceuticalJy acceptable Halt"i:; thereof. 

1'h~reforA. in a further aspect of the present invention, there is provided a 

)lharmaceutical composition com11ri.r.i;ing a compound of the present. invention and 

an anti-deproHRant or anti-anxiet.y agent., together with at lEiaRt onP. 

pharmacoutically aC(:P.f)tablr. <'.arrier or oxcipient. 
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In a f urthcr or alternative aspect of the present invention. there i.s 

provided a product comprising a compound of the present invention antl an anti­

depressant or anti-anxiety agent as a combined preparation for simullaneous, 

separatP. or sequential use for the treatment or prevention of dcpres.~ion and/or 

5 anxiety. 

It wil1 be appreciated that for tbe treatment. or prevention of eating 

disorders, including obesity, bulimia nervosa and compulsive eating disorders, a 

compound of the present invention may be used in conjunction with other 

anorectic agents. 

10 1'hc present invention accordingly provides the use of a com)>ound of 

formula (I) and an anorectic agent for the manufacture of a medicament for the 

treat.ment or prevention of eating disorders. 

'rhe present invention also provides a method for the treatment or 

prevention of eating disorders, which methocl comprises administration to a 

15 patient in need of such treatment an amount of a compound of formula (l) and an 

amount of an anorectic agent, such that together lhey give effective relief. 

In a further aspect. of the present invention, there is provided a 

pharmaceutical composition comprising a compound of formula (1) and an 

anorectic agent, together with at least one pharmaceutically acceptable carrier or 

20 oxcipient. 

IL wiU b(' appr('ciated that the compound of formula (ll and anorectic 

agent may be present as a combined preparation for simultaneous, separaw or 

sel1uential ui:1e for the treatment or prevention of eating disorder~. Huch 

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 product comprising a compound of formula (1) and an 

anorectic agent aR a c:ombined preparation for simultaneous. ~eparate or 

Hec1uential UMP. in the treatment or prevention of eating disorders. 

Jn a further embodiment of the present invention there ii.; provided the U8C! 

30 of a compound of formula (I) and an anore.ctic agent for the manufacture of a 

medicament for tho tmatment or prAvention of obe~ity. 

1'hn present invontion also provides a method for th<~ t.reatment or 

pr~vention of ohei:.tif.y, which method r.omprisei:.t administraC.iou t.o u patient. in 
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need of such treatment. an amount of a compound of formula (1) and an amount of 

an anorectic agent. such that together they give effective relief. 

In an alternative embodiment of the present invention there is provided 

the use of a compound of formula (I) and an anorectic agent for the manufacture 

5 of a medicament for the treatment or prevention ofbulimia nervosa. 

The present invention also provides a method for the treatment. or 

prevention of bulimia nervosa, which method comprises administration to a 

patient in need of such treatment an amount of a compound of formula (l} and an 

amount of an anorectic agent, such that together they give effective relief. 

10 ln a furtber embodiment. of the present. invention there is proviclE~d I.be usu 

of a compound of formula (I) and an anorectic agent for the manufacture of a 

medicament for the treatment or prevention of compuh:iive eating disorders. 

The present invention also 11rovides a method for the treatmAnt or 

prevention of compulsive eating disorders. which method comprise~ 

15 administration to a patient in need of sucb treatment. an amount of a compound 

of formula (1) and an amount of an anorectic agent, such tha1. togethnr t.hoy give 

effective relief. 

Jn an alternative embodiment of the present. invention there is provided 

U1e use of a compound of formula (I) and an anorectic agent for thP. manufacturH 

20 of a medicament. for rP.ducing the toLal body fat mass in an obosn mammal. 

ospecialJy a human. 

The present invention aJso provides a method for reducing the totaJ body 

fat mass in an obese mammal, especially a human, which method comprises 

achninistration to a patient in need of such treatment an amount of a compound 

25 of formula (I) and an amount of an anorectic agent, ::iuch that togeth<-lr they give 

effective relief. 

Suitabll! anoretic agents of use in combination with a compound of tho 

prei:;ent invent.ion include, but are not limited to, aminorex. amphechloraJ, 

amphetamine, benzphetamine, chlorphent.ermino, clobenzorex, cloforex, 

30 clominorex, clortermine. cyclexedrine, dexfenfluramine, dextroamphetamine, 

diet.hylpropiou, diphcmcthoxiclino. :V-ethylamphetarnim~. fonlrntrazat(L 

fenfluramine, f~misor(!x, fenproJ>orex, fluclorex, fluminorHx, 

furfurylmctbylamphotamine, lovamtetamine, levophac;r.t.operano. mazimlol, 

mef(morex, mnt.amfo1>ramone, mAthamphetamino, nor1t.seudoo11lu!drinn, pcinl.orC!X, 
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phendimetrazine. phenmetrazine, phentcrminc, phenylpropanolamine, picilorex 

and sihutramine; and pharmaceutically acceptab]e salts thereof. 

Particu1arly preferred anorectic agents include amphetamine and 

derivatives thereof such as amphetamine, benzphetaminc, chlorphenterminc. 

5 clobenzorex, cloforex, clotermine, dexfenfluramine, dextroamphetamine, 

diethylpropion, N-ethylamphetamine, fenfluramine, fenproporex, 

furfurylmethylamphetamine, levamfetamine, mefenorex, metamfepramone, 

mctbamphetamine, norpseudoephedrine, pentorex, phendimetrazine, 

phenmetrazine, phentermine. phenylpropanolamine, picilorex and sibutramine; 

10 and pharmaceutically acceptable salts thereof. 

A particularly suitable class of anorectic agent are the halogenated 

amphetamine derivatives, including chlorphent.ermine, cloforex, clort.ermino, 

dexfenfluramine, fenfluramine, picilorex and sibutramine; and pharmaceutically 

acceptb]e sa]tR thereof; 

15 Particularly preferred halogenated amphetamine derivatives of use in 

combination with a compound of the present invention include: fenfluramine and 

dexfenfluramine. and pharmaceutically acceptable salt.-; thereof. 

It will be appreciated that for the treatment or prevention of obesity. the 

compounds of the present invention may also be used in combination with a 

20 selective srorotonin reuptake inhibitor (SSRl). 

The prostmt invention accordingly provides the use of a compound of 

formula (I) and an SSRI for tbe manufact.ure of a medicament. for the treatment 

or prevention of obesity. 

The inesent invention also provides a method for the treatment or 

25 1>revention of obesity, whicb method comprises admini.'ltration f.o a patient in 

need of such treatment an amount of a compound of formula (I} and an amount of 

an SSRl, such that together they give effective relief. 

In a furtbor aspect of tba present invention, thero 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 

Jlharmar.P.utically a<:ceptable carrier or excipient. 

It will l>c a11preciated that the compound of formula([) and SSRI may be 

Jlresent aR a combined preparation for simult.nneous, separate> or sequential use 
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for the treatment or prevention of obesity. Such combined preparations may be, 

for example, in thP. form of a twin pack. 

ln a further or alternative aspect of the presont invention, there is 

therefore provided a product comprising a compound of formula (I) and an SSH.I 

5 as a combined preparation for simultaneous, separate or sequential use in the 

treatment or prevention of obesity. 

In an alternative embodiment of the present invention. there is provided 

the use of a compound of formula (I) and an SSRI for the manufacture of a 

medicament for reducing the total body fat mass in an obese mammal, especiaJly 

10 a human. 

15 

The pre$ent invention also provides a method for reducing the total body 

fat mass in an obese mammal, especially a human. which method comprises 

administration to the mammal an amount of a compound of formula (1) and an 

amount of an SSRJ, such that together they give effective relief. 

Jn a further aspect.of the present invention, there is provided a 

pharmaceutical composition for reducing the total body fat mass in an obese 

mammal, especially a human, comprising a compound of formula ()) and an 

SSRI. together with at least one pharmaceutically acceptable carrier or excipient. 

Suitable selective serotonin reuptake inhibitors of use in combination with 

20 a compound of the present invention include: fluoxetine, fluvoxamine, paroxet.ine 

and I-lertralinci, and pharmaceuticaHy accept.able salts thereof. 

AF. used herein "obesity" refers to a condition whereby a mammal has a 

Body Mass Index (BMI), which iR calculated as weight per height squared 

(kg/m.11), of at least 25.9. Conventionally, those persons with normal weight, have 

25 a BMJ of 19.9 to Jess than 25.9. 

'J'he obesity herein may be due to any c:auso, whether genetic or 

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

of obesity include overeating and bulimia, polycystic ovarian disease, 

craniopharyngioma, the Prader-Willi Syndrome, l"rohlich's syndrome, Type II 

30 diabetes, GB-deficient subjects, normal variant short. stat.ure, Turner's syndrom{?, 

and other pathological conditions showing reducod metabolic activity or a 

decrea!-lH m reRting energy expenditure a~ a perconlage of total fat-freu mass, e.g. 

chil<lmn with acuu~ lymJ>hoblast.it: lEmkemia. 
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"'l'reatment" (of obesity) refers to reducing the BMI of the mammal t.o less 

than about 25.9, and maintaining that weight for at least 6 months. The 

treatment suitably re.1m)ts in a reduction in food or calorie intake by the 

mammal. 

"Prevention" (of obesity) refers to preventing obesity from occurring if the 

treatment is administered prior to the onset of the obese condition. Moreover. if 

treatment is commenced in already obese sub,ject.c;, such treatment is expected to 

prevont, or to prevent the progression of, the medical sequelae of obesity, such as, 

e.g., arteriosclerosis, 'l'ype JI diabetes, polycycstic ovarian disease, cardiovascular 

10 diseases, osteoarthritis, dermatological disorders, hyperten.9ion, insulin 

resistance, hypercholesterolemia, hypertriglyceridemia, and cholelitbiasis. 

'l'hus, in one aspect, this invention relates to the inhibition and/or 

complete suppression of lipogenesis in obese mammals, i.e., the excessive 

ar.cumu}ation of lipids in fat cells, which is one of the major features of human 

15 and animal obesity, as well as loss of total body weight. In another aspect, the 

invention ameliorates the conditions that are a consequence of the disease, such 

as preventing or arresting the progression ofpolycystic ovarian disease so that. 

the patient is no longer infertile, and increasing the insulin sensitivity and/or 

decreasing or eliminating the need or usage of insulin in a diabetic patient, e.g., 

20 one with adult-onset. diabete~ or Type JI diabetes. 

A further aspect. of the present invention comprises t.be use of a com1>0und 

of formula (I) for achieving a ehronobioJogic (circadian rhythm phaso-shifting) 

effect and alleviating circadian rhythm disorders in a mammal. The present 

invention i.~ further directed to the use of a compound of formula (I) for blocking 

25 the phaf..-e-shifting effE>.cts oflight in a mammal. 

The present invention further relates to the use of a com1>ound of formula 

(I) for enhancing or improving sleep quality, in particular by increasing sleep 

efficioncy and augmenting sleep maintenance, as welJ as for preventing and 

tmating sleep disorders and sleep disturbances, in a mammal. 

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

the µbase advanc.e or 1>hai;;e delay in the circadian rhythm of a R\tbject which 

com1>riscts administering to the Rubject an appropriate amount of a compound of 

formula (I) or a pharmaceutically a<:ce1>table suit t.h<~reof. 



-----------------....;;;===========~---·-- ·---------··-·--·· 

WO 97/49710 PCT/GB9'7/01'30 

28 

'l'he adminii::;tration to a Rubject of an appropriate amount of a com1>0und 

of formula (I) is useful, for example, in the prevention or treatment of the 

following conditions to achieve chronobiologic effects and/or to alleviate cin:adian 

rhythm phase disturbanoos: disorders of the sleep-wake schedule; jet lag: shift 

5 work; people who have a maladaption to work and off-work schedules; medical 

residenf:s, nurses, firemen, policemen or those whose duties require alertness and 

wakefulnesE; at evening or nighttime bours, or those deprived of sleep for various 

periods because of their duties or res)Jonsiblities; animal workers; the infantry, or 

other members of the armed forces whose duties require ext.reme levels of 

10 alertness and wakefulness, and those who may be sleep deprived in the 

)lf!rformance of these dutiei::;; suhmariner.s, or 11eople confined for research, 

c~x1>loration or indui;trial purposes below the seaR; miners, spelunkers, 

researchers or those confined beneath the Earth; astronauts in orbit around thE~ 

Earth, on missions in space to the Earth's moon or t.o the planet.q or out of the 

15 solar system, or in training for sucb missions: the blind or Right-impaired or thoi::;e 

persons whoi;~ ability to distinguish differences in light and dark may be 

permanently or temporarily impaired; psychiatric patients; insomniacs; the 

comatose, or those who need to be maintained in a stat.a of unconsciousness for 

medical, psychiatric or other reasons; resident.c; of tho far North or Antartica, or 

20 those personR who live in a r.limate or climates which possess abnormal amounts 

of light or darkm~ss; those suffering from seasonaJ affective disorder (SAD), 

winLM depres..'lion. or other forms of depreAAion; tho aged; Alzheimer's disea8e 

patients, or those suffering from other forms of dementia: patients who require 

dosages of medication at appropriate times in the circadian cycles: patients -

25 suffering from delayed sleep phase syndrome, advanced sleep pba...e syndrome, or 

non-24 hour sleep pha~e syndrome; and patients suffering from primary or 

secX>ndary insomina or circadian rhythm-related insomnia. 1'he present 

invention is uRCful, for example. in the prevention or treatment. of c-.onditions 

a~~ciated with circadian rhythmicit.y as well as mental and physical disorders 

30 a~crociated with travel acros.CJ time zones and with rotating shift-work schedules. 

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

I.he 11revention or treatment of a circadian rhythm disorder in a mammal, 

including timP.-zonl' change (iet.-lag) syndrome. shift-work sleep disorder, dolayed 

!lluc)l·phmm syndromE~. advanced slcop-pbas<~ syndromfi, and non-24-hour sleer)· 
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wake. disorder, which comprises administering to the mammal an effective 

amount of a compound of formula (1) or a pharmaceutically acceptable salt 

thereof. 

In another preferred embodiment, t.he present invention provides a 

5 method for shortening the time of reintrainment of circadian rhythms in a 

subject following a shift in the sleep-wake cycle which comprises administering to 

thP. subject an appropriate amount of a compound of formula (l) or a 

pharmaceutically acceptabJe salt thereof. 

In a more preferred embodiment. the present invention provides a method 

10 for allP.viating the effects of jet lag in a traveller, especially a mammal, which 

comprises administering to the traveller an alertness increasing amount of a 

compound of formula (I} or a pharmaceuf;ically acceptable salt thereof. The 

purpose of this embodiment is to assist the body to adjust physiologically to the 

changes in sleep and foeding patterns when crossing several time zones. 

15 I~ another morn preferred embodiment, the present invention provides a 

method for resetting the internal circadian clock in a subject, for example Rhift 

workers changing from a day to a night shift or vice versa, which comprises 

administering t.o the subject an appropriate amount of a compound of formula (1) 

or a J>harmacoutically acce1>tabJe salt thereof. 

20 The )Jresent invention iR further directed to the use of a compound of 

formula (I) or a J>harmaceutically acceptable salt thereof, for enhancing or 

improving slee1J t1ualil.y a.~ wen as preventing and treating sleep disorder~ and 

slec)l diRturbanccR 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 provide~ 

u method for prtwcmting and treating sleep disorders and sleep disturbances in a 

mammal which comprising the administration of a compound of formula (I) or a 

pharmaceutically acceptable salt thereof. The present invention is useful for the 

treatment of fdeep disorders. including Disorder~ of Initiating and Maintaining 

30 Sleep (insomnias) ("DIMS") which can arise from psychophysiologica) causes, as a 

com~equence of psychiatric disorders {particularly related to anxiety), from drug.R 

and alcohol us£~ and abuse (part.icularly during withdrawal stages), childhood 

onset DI MS, noel.urn al myoclonui; and restless legR and non SJl<>.cific~ REM 

dist.urbance.s as ~mm in agoing. 
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The following outcomeR in a Rubject which are provided by the present 

invention may be correlated to enhancement in sleep quality: an increase in the 

value which is r.alculated from the time that a subject sleeps divided by the time 

that a subject is attempting to sleep; a decrease in sleep latency (the time it takes 

5 to fall asleep); a decrease in the number of awakenings during sleep; a decrea.c:;e 

in the time spent awake following the initial onset of sJeep; an increase in the 

total amount of sleep; an increase t.he amount and percentage of REM sleep; an 

increase in t.ho durat.ion and occurrence of REM ideep; a reduction in the 

fragmentation of RKM sleep; an increase in the amount and percentage of slow-

10 wave (i.e. stage 3 or 4) sleep; an increase in tbe amount and percentage of stage 2 

sleep; a decrease in the number of awakenings, especially in the early morning; 

an increase in daytime alertness: and increased sleep maintenanc<?. Secondary 

outcomes which may he provided by the present invention include enhanced 

cognitive function and increased memory retention. 

15 The present. invention is further useful for t.he prevention and treatment 

of sleep disorders and sleep disturbances including sleep problems associated 

with insomnia, hypersomnia, sleep apnea, narcolepsy, nocturnal myoclonus. REM 

sleep interruptions, jet-lag, shift worker.;;' sleep disturbances, dysomnias. night 

terror, im1omnias arumciat.ed with deprossion or with emotional/mood disorders, 

20 dysfunctions associat.ed with sleeJl (parasomnias), as well ai:; sleep walking and 

enuresis, as well as sleep disorder~ which accompany aging. Sleep disorders and 

slee1> disturbances are generally characterized by difficulty in initiating or 

maintaining sleep or in obtaining restful or onough sleep. 

In addition, certain drugs may also cause reductions in REM ~lecp as a 

25 side effect and the present invention may be used to correct those types of 

i;leeping 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 sleev apnoea which is associated with 

respiratory disturbances during sleep. It will be clear to one skilJe<l in the art 

30 t.hat tbe prosent invention is not. limited to just sleep disorders and sleep 

disturbances, but. iFI applicable t.o a wide variety of conditiom~ which rmmlt from a 

diminished qualit.y of sleep. 

The compouncf.i; of formula ()) may bH u.r~P.<l alone or in <:ombinal;ion 

with othor ag<inl . .!-l which aro known 1.0 ho b<mr.ficial in altering <:ircadian rhythm~ 
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or in the enhancement of sleep efficiency. For example, the compounds of 

formula (l) .may be administered in conjunction with other compounds which aro 

known in the art to be useful for suppressing or stimulating melatonin production 

including melatonergic agents, noradrenergic and serotonergic :re-uptake 

5 blockers. alpha-1-noradrenergic agonists, monamine oxidase inhibitors. beta­

aclrenergic blockers and benzodiazepine.'3, such as atenolol; or with otl1cr 

compounds which are known in the art to be useful for stimulating melatonin 

production including tricyclic antidepressants and alpha-2-adrenergic 

antagonists; or with melatonin precursors Auch as trypt.ophan, 5-

10 hydroxytryptophan, serotonin and N-acetyJserotonin; as weJl as melatonin 

analogues, melatonin agonists and melatonin antagonists. Jn addition, the 

compounds of formula (I) may be administered in <'.Onjunction with other 

compounds which are known in the art to be useful for enhancing sleep quality . 

and preventing and treating sleep disorders and slee)> disturbances. including 

15 e.g., sedatives, hypnotics, anxiolytics, antipsychotics, antianxiety agenLs, minor 

Lranquilizers. melatonin agonist.ci and antagonist.~. meJatonin, melatonergic 

agents, benzodiazepines, barbituates, 5HT-2 antagonists, and the like. such as: 

aclinazolam, allobarbital, alonimid, alprazolam, amitriptyline, amobarhital, 

amoxapine. bentazepam, henzoctamine, brotizolam, bupropion, busprione. 

20 butabarbital. butalbital, capuride, carbocloral, chloral betaine, chloral hydrate:!, .. 

chlordiazepoxide, clomipramine, cloperidone, clora?..epat.o, clorcthat.r., clozapino, 

cyprazepam. desipramine, dexclamol, diazepam, dichloralphenazono, divalJlroex. 

diphenhydramine, doxepin, estazolam, ethchlorvynol, etomidate. fenobam, 

flunitrazcpam. flurazepam, fluvoxamine, fluoxetine, fosazepam, glutethimide, 

25 halazepam, hydroxyzine, imipramine, lithium, lorazepam, lormetazepam, 

maprotilino. mecloqualone, melatonin, mephobarbital, meprobamate, 

mP-thaqualone. midaflur, midazolam, nefazodone. nisobamate. nitraz.epam. 

nortriptyline, oxazepam, paraldehyde, paroxetin~. pentobarbital, perlapinc, 

perphenazine. phenelzine, phenobarbital, prazepam, promethazine, propofol. 

30 protriptylim~. c1uaZApam. reclazeparn. roletamide, secobarbita1, scrtraline, 

~uproclone, temazepam, thioridazine, tracazolate, tranylcyprornaine. trazodonu, 

tria?.olam, trepipam, l.ricetamide, triclofos, trifluoperazine. trimetozino, 

irimipramin~. uldazepam, valproate, venlafaxin~. zaleplon, zola:1.e1lam, zolpidem. 

ancl saJl.i-; 1.hurc-~ot: ancl combination~ thereof, ancl I.he Jiko. 
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The comi>ound.9 of formula (1) may be administ.ered in conjunction 

with the use of physical methods such as:; with light therapy or <~lectrical 

stimulation. In partic~lar. the compounds of formula (I) may he administered in 

conjunction with scheduling bright light administration, ordinary-intensity light 

5 exposure, or exposure to dim-light or darkness (or even sleep). In one 

embodiment of the present invention, the compound of formula (I) iH 

administered accompanied by having an individual wear dark or red goggles at 

the time of administration to provide additive effects of the treatment plus 

darkness. In another embodiment of tho present invention, the individual wears 

10 dark goggle.'3 at times other than the time of administration of the compound of 

formula (I) to avoid the occurrence of an external zeitgeber with respect to the 

phase Rhift resulting from tbe compound of formula (1). Similarly, bright light 

expmmre can be mmd in conjunction with adminis:;tration of a <:ompound of 

formula (1). 

15 A~cordingly, the present invention further incJudes within its scope the 

u.Ro of a compound of formula([), alone or in combination with other agents. for 

altering circadian rhythms or for the prevention or treatment of sleep disorders 

and sleep disturbances in a mammal. 

A.q uRed herein the term "mammals" includes:; animals of economic 

20 importanCP. ~uch as bovine. ovino. and porcine animals. especially those that 

11roduce mP-at. as well as domestic animal..:.:, sport.<:i animals. zoo animals, and 

humans, the latter being preferred. 

l t will he appreciated that. when using any combination described herein, 

both thA compound of formula (I) and the other active agent(s) wm be 

25 administered to a i>aticnt. within a reaROnable periocl of time. 1'he compounds 

may bE~ in the same pharmaceut.ical1y acceptable carrier and therefore 

admini~t~red Nimultaneously. They may be in separate pharmaceutical carrier[o; 

i:;uch as convP.ntional oral dosage formR which are taken simultaneously. The 

term "combination" also referR to the caAe where the compounds nro provided in 

30 separaw dosage forms and are admini~tered &-ec1uentially. 'l'hereforc, by way of 

examph~. onP. act.ivo compommt may he administerP.d as a tablet and then, wit.bin 

a reasonable period of time, the seconrl active component may ho aclministerccl 

either as an oral dosage form Ruch a.R a tahlot or a fa.st.-diRsolving oral dosage 
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form. By a "fast. dis.':lolving oral formulation" is meant, an oral delivery form 

which when placed on the tongue of a patient. dissolve:s within about 10 seconds. 

By "reaR<mablA period of timP." iR meant a time period that is not in exces.c::; 

of about. I hour. That is, for example, if the first active component. is provided as 

5 a tablet, then within one hour, the second active component should be 

administered, either in thP. same type of dosage form, or another dosage form 

which provides effect.ivP. delivery of the medicament. 

The excellent pharmacological profile of the compounds of the present. 

invent.ion offers the opportunity for their use in therapy at low doses thereby 

10 minimising the ri~k of unwanted Ride effect.c;. 

In the treatment oft.he <:onditions as..qociated with an excess of 

1.achykinins, a l-luitable dosage level is about 0.001to50 mg/kg por clay, in 

particular about 0.01 to about 25 mg/kg, such as from about 0.05 t.o about 10 

mg/kg i1er day. 

15 l<'or oxamplc, in tho treatment of conditions involving tho 

naurotransmiRsion of pain sensations, a ftUitable dosage Jevcl is about 0.00 l Lo 25 

mg/kg per clay, preferably about. 0.005 to 10 mg/kg per day, and especially aboul 

0.005 to 5 mg/kg per day. The cornpound.q may be administered on a regimen of 

1 to 4 times per day, .preferably once or twice per day. 

20 In tbo t.reatm~mt of omesis us:;ing an inject.able formu)at.ion, a s:;uitahl(! 

25 

30 

do.sagA levoJ i~ about. 0.001 t.o 10 mg/kg per clay, preferably about, 0.005 to 5 

mg/kg per dfly. and especially 0.01 to 1 mg/kg per day. The compoundi:i may bo 

administered on a regimen of 1 to 4 times per day, preferably once or twice per 

day. 

l t wiJl be appreciated that the amount of a <'.om pound of formula (I) 

required for mm in any treatment wi11 vary not only with the p8l'ticular 

compoundN or compositio11 selected but also with the route of administration. tho 

nature of t.h~ condition hoing treated. and the age and condition of the 1mt.ient, 

and will ult.imatcly be at the di~crction of the attendant phyfiician. 

Ac:<:ording to a general proces.q (A. I), compounds of formula (I) wherein the 

doublo bond represented by the broken Jine is absent.. may be 1>re1>ared by the 

rNluction of a corrc~sponcling r.ompouml of formula (1) in which the hrok1m Jim~ 

repro~ent..~ a rloubla bond, heroinafrer roforrod lo as-t formula (IlA) 
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x H.1 

OlA) 

wherein IV, R2• R3, R4, R5, R6, R9, R10 and X are as defined in relation to formula 

(I). 

Suitable reducing conditionR include: catalytic hydrogenation using a 

metal catalyst such as 1>alladium or platinum or hydroxides or oxidm.; thoroof, 

preferably in a suitable solvent such as alcohol, e.g. methanol or ethanol, or an 

ester, e.g. ethyl acetate, or an organic acid e.g. acetic acid, or a mixture thereof; 

or roduction using trifluoroacotic acid and trielhylsilane. 

10 Similarly, according to a general process (A.2), compounds of formula (I) 

15 

wherein the double bond represented by the broken line is absent and X is two 

hydrogen atoms, may be propared by the reduction of a compound of formula 

(JIB) 

(llB) 

using tho reaction conditiom; described in proceRs (A.1), above. 

According to another general process (ll), compounds of formuJa (I) in 

whicl1 the broken line re1.>rP.senf~ a rloubJP. bond, (i.e. a compound of formula (JJA). 

20 uhovc), may b~ prepared by t.hP. reaction ofa compound of formula (Ill) 
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x 

(Ill) 

wherein each R45 is a C1 ... alkyl group. preferably methyl or n-butyl groups, with a 

compound of formula (TV) 

(IV). 

5 wherein Rr-0 is a leaving group such as triflate (-OS<.hCFa) or a halogen atom, for 

example, chlorine, bromine or iodine, especially triflate, bromine or iodine. 

'fhc reaction is conveniently effected in the presence of lithium chloride 

and a transition metal catalyst such as triphenylphosphine palladium (0). 

Suitable~ ~olvents for the reaction include an aromatic hydrocarbon~. for example, 

10 toluene, polnr aprotic .solvents, for example, dimethylformamiclP., or f!thers, for 

example, dioxan, the reaction being effected at a temperature bP-tween 80°C and 

the reflux temperature of the solvent. 

According to another general process (C), compound-R of formula (I) may ba 

prepared by the interconversion of a corresponding compound of formula (I) in 

15 which RcJ is H, hereinafter referred to as formula (V) 
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(V) 

hy rnaction with a compound of formula (VJ): 

where R1
s.o i~ a group of the formula R15 

a.c:; definod in relation to formula {I) (other 

thau H) or a J>recursor therefor and LG is a leaving group such aR an alkyl- or 

arylsulphonyloxy group (e.g. mesy)ate or tosylate) or a halogen atom (e.g. 

bromine, chlorine or iodine); and, if R6
D is a precursor group, converting it to a 

10 group R6 (in which process any reactive group may be protected and thereafter 

deprotected if desired). 

1'his reaction may be performed in conventional manner, for example in 

an organic Rolvent. such as dimethylformamide in the presence of an acid acceptor 

such aH potassium carbonate. 

15 Suitable altP.rnative methods for introducing the group R0 are described, 

for instance, in International Patent S1>ecification No. WO 95118124. 

According to another general process (D), compounds of formula (I} 

wherein R1 i~ c,.,;alkoxy, fluoroC1-Ga1koxy, C2-1>alkenoxy. C3.7cycloalkoxy, 

C:i.1cycloalkylC1 .. 1alkoxy or benzyloxy, may be prepared by the interconversion of 

20 a compound of formula {I) wherein R1 i.s hydroxy, bereinafter referred to as 

fonnula (Vll) 
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(VII} 

by react.ion with an approJlrial.e alkyl-, fluoroalkyl-, a1kenyl-, eycloalkyl-, 

cyc1oalkylalkyl- or aralkyl-halide, especially the iodide, in the prescnco of a base. 

Suitable baRes include alkali metal hydrirlos, such as sodium hydride, in a 

suitable solvent. such as dimet.hylformamide. The reaction is conveniently 

effoct.ed at about room temperature. 

According t.o another general process (E), compounds of formula (I) may bo 

prepared by the cyclisation of a r.ompound of formula (VIII) 

OH R1 

(VIII) 

using suitable dP-hydrating reagents, for P.xample, methanesulphonyJ chloride or 

bonzcm~su)1)ll0nyl chloride in pyridine or triethylamine. 1'hc reaction i.~ 

15 conveniently effected at a temperature between 0°C and I 00°C, preferably at. 

between room temperature and 80°C, using a suitable organic solvent ~nch as 

clichloromet.ham~. whera neees.c:;ary. 

Intermediate!\ of formula (VIIJ) are particularly preferred for controlling 

tho storeoc;hemi.st.ry of tho 3-position in compound~ or formula (I). 
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According to a further gem~ral process (l•'), compounds of formula (I) 

wherein the broken line represents a double bond (i.e. a compound of formula 

(IIA), above), may be prepared by the dehydration of a compound of formula (IX) 

X R1 

(IX) 

using an acid such as trifluoroacetie acid. 'l'he reaction is conveniently effocted at 

a temperature between 0°C and rooin temperature, using a suitable organic 

solvent. such as dicbloromethane. 

According to another general process (G). compounds of formula (I) 

wherein t.he double bond represented by tho broken line is absent. may be 

prepared from a compound of formula (X) 

(X) 

and a com11ouncl of formula (IV), where Hal in the compound of formula (JV) is 

d1lorine, bromine or, preferably, iodine, by a recJuctivC! Heck reaction using a 

palladium catalyst imch as palladium aretal.<~ with. for P.xample, tri-o­

Lolyl1>hm;phim~. dimetbylformamidn and lribut.ylamine. or telrubutylarnmonium 
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chloride and climet.hylformamide, and a reducing agent. preferably formic acid or 

a salt thereof, such as potassium formate. 

According to another general process (H), compouncf.c; of formula (1) may be 

prepared from a compound of formula (XX) 

Phs-f> 
x (} 

Rz 

RIO 

R~ 

(XX) 

by reaction with lithium naphthalenide in tetrahydrofuran. The reaction is 

preforably effected at reduced temperature, for Clxample at ahout. -78°C. 

Furthor details of suitable procedureR will be found in the accompanying 

Examples. 

Compounds of formula (11 B) may be 1ueparod using tlm method of gonoral 

proces!i (F) described above!. provirlod that X in the compouncl of formula (IX) i~ 

two hydrogen atoms. 

15 Intermediates of formula (V) may ho prepared in a similar manner to that 

desdhocl in general process (B), preferably with an amino protecting group on tho 

pi1>cridi110 nitrogen in the compound of formula (I 11). Suitable amino protecting 

groups include alkoxycarbonyl groups such as tert-butoxycarbonyl and 

trichJoroethoxycarbonyl, aralkyloxyearhonyl groups such as benzyloxycarhonyl. 

20 or aralkyl groups ~uch a~ benzyl. H.emoval of the protecting group i::i effected by 

conventional procedureR thus, for example. tr~r·t-butoxycarbonyl groups may h<? 

removed under acidic conditiom1 using, for example, triOuoroacetic acid; lerl­

butoxycarbonyl groups, together witb benzyloxycarbonyl and benzyl groups, may 

al~o l><-~ r<~mov~cl by hydrogenolysii:; in the 11r<~Ntu1cP- of a catalyst., for examplo, 

25 pallaclium; and trichloroethoxycarbonyl groupR may b~? removed with zinc dust. 
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Compounds of formula (111) may be prepared from a compound of formula 

(XII) 

(XIJ) 

wherein It00 is as previously defined (and is preferably a triflatc group or a 

bromine or iodine atom). by reaction with a compound oft.he formula (R45)3Sn­

Sn(R45)a, for example, hexamethyl dist.annanc. 'rhe reaction is conveniently 

effected in the presence of a ba.c;c, for example, lithium carbonate, ancl a catalyst. 

10 Ruch a.'J triphenylphosphine palladium(O). Suit.able solvents for the reaction 

include ethers such as tetrahydrofuran, the reaction being effected at a 

temperature between room temperature and 100°C, for example, at about 60°C. 

15 

Compounds of formula (Xll) where Xis two hydrogen atoms may be 

prepared from a compound of formula (XIII): 

(XIII) 

by enolisation of the ket.one in the 1m~sence of a base, for example, sodium 

hexamethyldisilazide, followed by reaction with a reagent capable of introducing 

a suitable leaving group, for instance, whP.re R50 is -OS02CF3, using 2-(l\l,N-

20 bis(trifluoromethyhmlphonyl)amino)-5-chloropyridina or t.riflic anhydrith~. The. 

reaction j~ conveniently offocterl in a suitablo solvent ~u<:h as an other. for 

nxample, tet;rahydrofuran at a rodur.ecl t.omporntur<~. for in~tancc.!, -80°C. 
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Compounds of formula (XIII) may be prepared from a compound of 

formula (XTV) by the folJowing reaction sequences (Scheme A or Scheme B) or by 

methods analogous thereto (with the proviso that R9 and R10 are not oxo): 

SchemP. A 

OPh OPh 

.J.:MgCI Cll~ 

R4 
(c.f. Louw l'.t al. 
fitrahedron, (1992) R .. 
48: 6087-6104) 

(XIV) 
R~ 

j 
n-BuLi 

ZnCl2 

(Ph3P) ti .Pd{O) 

o-.wne/02 
RIO (CH8>2S 

R4 
R~ 

(XIII) 
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Scheme B 

~MgCl 

Grignard ccinditions 

HCI 

intramolocular 
cyclifiati on 

PCT/GB97/01'30 

hydroxylation 
CJsl> 4 

l<Mn04 

In a preferred embodiment of the aforementioned processes. R6 is a benzyl 

group. 'rhe reduction roaction described as procnss (A) above for thP. preparation 

of compound.c; of formula (I) may convoniently roplae<' the benzyl group with a 

hydrog(!n atom. If. will be ap1>reciated from thP. discussion above that compoundi; 

of formula (I) wherein R.6 is a hydro~n atom aro parl;icularly preferred 

10 precursors lo other compounds of formula (1). 
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In an alternative method, compounds of formula (111) where Xis two 

hydrogen atoms may be prepared by the foJlowing· reaction sequence (Scheme C) 

or by methods analogous thereto (with the proviso that R11 and R10 aro not. oxo): 

Scheme C 

R4 1'HF' 

DEAD. Ph:~P, 'rtIF 

R.10 

(JII) 

+ 

01'MS. 

1. 'rBAF 

2. nBu3SnH 

Pd(Ph3P}4 
r.oluem• 

DH 

Jn another preferred embodimenl of the aforementioned JJroce~~es, R6 i~ 

10 replaoocJ with an amino protecting group, in particular tert-butoxyr..aruonyl which 

i~ conveniently rP.moved prior to reduct.ion of t)u, 7-aza-spiro(4.5)dec-3-em~ 

l'll.rur.l.urn (gnnoral 1n·occ~~ (A)). 
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Compounds of formula (VJJ) may be prepared from the a1'JJn>JJriatc 

phenolic prec!ursor (or a protected (e.g. benzyloxy) derivative thereof) using the. 

methods of processes (A), (B) or (C). 

CompQunds of formula (VIII) where Xis 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 borohyclride such as lithium borohydride, or lithium 

triethylborohydride iii tetrahydrofuran, or a hydride such as lithium aluminium 

hydride or diisobutyla)uminium hydride. 

Compounds of formula (I) whore Xis an oxygen atom may be prepared by 

10 the reduction of a compound of formula (IlA) where Xis an oxygen atom, using, 

for example, palladium acetate and potassium formate in a suitable solvent. such 

ns climethylformamide 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 ostor, for example ethyl acetate, or an organic acid, for example acetic acid, or a 

mixture thcr~of; or using sodium borohydride and nickel chloride. 

20 

In an alternative method, compounds of formula (VIII) may ho prepared 

by the reaction of a compound of formula (XIV) with a Grignard reagent of 

formula (XV) 

(XV) 

wherein R60 is a suitable hydroxy protecting group, preferably ben:r.yl, and Hal iI-; 

a halogen atom, preferably chlorine. followed by removal of the protecting group 

25 R50• Utilisation of a chiral intermcruate of formula (XV) is particularly suitable 

for controlling the stereochomistry of the 3-po.~ition in compounds of formula (1). 

Com1>oundR of formula (XV) may be pre11arecl by convent.ional methods 

well known in the art or based upon the methods deRcribcd in t.bP. J~xamph~!; 

hnrein. 
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In a further alternative method, compounds of formula (VIII) may be 

prepared by the reduction of a compound of formula (XVI) 

OH R
1 

(XVI) 

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 alcohol, e.g. methanol, an ester, e.g. ethyl acetate, or 

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

10 Compound<,i of formula (XVI) may be prepared from a compound of 

formula (XVII) 

OH 

(XVII) 

15 by reaction wit.ha compound offormula (IV) \U~ing reductive Heck conditions a~ 

clesc:riberl in general process (G), above. 

Com1>0\mcbi of formula (XVI I) may be prepared from com)lounds of 

formula (XIV) and, for exampl~. n Grignard reagent preparP.d from 

0-trimethyfailylpropargyl alcohol using conventional methodology, followP.d by 

20 rP.moval of thP. hydroxy JlrolP.<:t.in.g group. 
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According to another method, compounds of formula (VIJI) may be 

prepared from a compound of formula (XVI I I) 

(XVIII) 

by reaction with borane in tetrahydrofuran, rollowecl by an oxidative work-up 

using, for P.xample, hydrogen peroxide and sodium hydroxide. 

Compounds of formula (XVIII) may be prepared from a compound of 

formula (XTV) and, for example, a Grignard reagent prepared from a 2-aryJ-3-

10 bromo-1-propene using conventional methodology. 

Compounds of formula (IX) may be prepared by the reaction of a 

compound of formula (Xlll) with Grignard reagent prepared from a compound of 

formula (JV), preferably using magnesium and a bromide of formula (IV). The. 

coupling reaction iR conveniently effected at reduced temperature, for (~Xamplo at 

15 about 0°C, Ul'ling a ~uitable solvent such as an ether, for example, diethyl (lthur. 

r,ompounds of formula (X) may be prepared, for example, by the 

converRion of a stannane of formula {lll) to the corresponding iodide by treatment 

with iodinf! at. reducf~d temperature. for axample, at aboul -78°C, in a .suitabJo 

.solvent such a.s dichloromethanc. The iodine may then bo <lisplaceci to giv~ tho 

20 compound of formula (X) by treatment with, for example, a,cx'-azo-isobutyronitrile 

and tril>utylt.in hydride in a ~uitable solvent, for example, toluene, at an elevated 

temperature. for example, at about 100°C. 

25 

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

cycliMtion of a compound of formula (XIX) 



W097/49710 PCT/GB'7/01630 

47 

OH 

(XIX) 

using the dehydrating conditiom described above for genera] proces.c; (E) or using 

triphenylphosphine and diethylazodicarboxylate in a suitable solvent i:;uch as 

5 tetrahyclrofuran. 

Compounds of formula (XIX) may be prepared by the partial reduct.ion of 

an acetylene compound of formula (XVII). The reaction is conveniently efiectecl 

by catalytic hydrogenation using a metal catalyst such as palladium on calcium 

carbonate in the presence of a lead poison (e.g. Lincllar catalyst). Other suitable 

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

Compounds of formula (XX) may be prP.J)ared from a compound of formula· 

(VJ I) by reaction with (l-iodo-cycloprop-1-yl)phenyl~ulfide. 

Jt will he appreciated that com1Jounds of the formula (I) wherein R6 

contains an =O or =S subi:itituent can exist in taut.omeric forms. All such 

15 tautomeric forms and mixtures thereof are included within this invention. Most 

aptly t.he =O or =S substituent in R6 is the =O substituent. 

Where they are not commercially available, the intermediates of formula 

(IV) above may be prepared, for example, from the corresponding pbenol 

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 tbn art .. 

During any of the above syntbetic Requences it. may be necessary ancVor 

desirable to protect sensitive or reactive groups on any of the molecules 

concerned. '!'his may be achieved by means of conventional protecting groups. 

25 such as those described in Protective Groups in Organic Chemistry, ed. J.F.W. 

McOmin, Plenum PrEi.s.i;, 1973; and 'f.W. Greene and P.n.M. Wuts, Protectiile 

Oro1Lps in Or,;anic S.ynt.hesis, John Wiley & Sons, 1991. The protecting groups 
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may be removed al a convenient subsequent stage using methods kne>wn from 

the arL. 

The exemplified compounds of this invention were tested by the method~ 

set out at pages 36 to 39 of International Patent. Specification No. WO 93/01165. 

5 The compounds were found to be active with ICr.o at the NK1 receptor of less than 

1 OOnM on Raid test method. The particularly preferred 3(R) epimer sub-class of 

compounds of the J)rP.sent invention generalJy displayed a 2- to 5-foJd 

improvement in affinity for the human NK-1 recepl.or over the corresponding 3(S) 

epimcrs. 

10 l•'or the avoidance of doubt., the nomcncJature adhered to throughout this 

15 

20 

specification ii:i based upon the following stn1ctures: 

9 

8 

The following non-limiting Examples serve to illustrate the r>rcparation of 

compounds of the present invention: 

DESCRIPTION 1 

{2!>)-l-tert-Rut.oxycarbony)-2-phenylpineridin-:~-onc 

Dimethyl sulfoxide (20.80 mL. 22.90 g, 29.a mmol) in dichloromethane (75 

mL) was added dropwise to a cooled (-70 °C) solution of oxalyJ chloride (rn.95 mL. 

20.!\0 g. 160 mmoJ) in dichloromethane (350 mL). The mixture was stirred at -70 °C 

for 15 min .. then (2S.3S)-l-tert-butoxycarbonyl-3-hydroxy-2-phenylpiperidine 

(I>repared by the method described in European Patent Specification number 0 528 

25 495-A: R<l.91 Jt. Ja3 mmol) in dichloromethane (150 mL) was added dropwise. The 

mixture was sti.rred at -70 °C for 20 min., then allowed to warm to-30 °C. Th~ 

mixture was cooled t.o -50 °C and triethylaminc (55.95 m IJ, 40.45 g. 400 mmol) wa~ 

· acldcc.J slowly. The mixt.ure waR allowed t.o warm l.o Cl (tC amt dilut.ed with ice-cooled 

dichloromet.han<i (~50 ml .. ). The mixturt'! waH washed with ice cold a<1m~ous citric acid 

30 solution (5%. :l x HOO mlJ) and wa.ter (:mo mL). dril?d (MgS0-1), a11d the solvtmt.. waE< 
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evaporated under reduced presr.;ure to give the title compound as a yellow oil (42.a g). 

which wai; used immediately without further purification. 1 H NMR (250MHz. CDCla) 

~ 7.5-7.3 (5H. m), 5.8 (lH. br s). 4.2 (lH, hrs), :J.4 (lH, m), 2.6 (2H. m), 2.0 (2H, m). 

and 1.54 (9H. s). 

DESCRIPTION 2 

<2S.3/l>-l-tert-But.oxycarbonyl-il-hydroxy-:}-C2-methylem~-3-nhenoxypropyl).2-

phenylpiperidine 

A solution of 3-(chloromagnesio)-2-(phenoxymethyJ)-l-propcne in THF 

10 (0.91M. 3 ml) (Louw et. al. Tetrahedron, 48, 6087-6104, 1992, prepared from .2.74 

mmol of 3-chloro-2-(phenoxymethyl)- l-propene) was slowly added to a solution of 

(2.S)-1-tert-butoxycarbonyl-2-phanylpiperidin-3-one (Description 1) in THF (3 ml). 

The mixture was stirred at room temperature for 1 h .. then saturated aqueous 

ammonium chloride (20 ml) was added and the mixture was extracted with ethyl 

15 acetate (20 ml). The organic phase was washed wit,h brine, dried (MgSO") and the 

solvent was evaporated under reduced pressure . The residue was purified by column 

chromatography on silica gel, eluting with hexane/EtOAc (100:0 increasing to 80:20) 

t.o give the title compound. •H NMR (360MHz. CDCla) 8 7.48 (2H. d, J 6.9 Hz). 7.35-

7.2 (6H, m), 6.9-6.88 (3I-l, m), 5.4 (IH, s). 5.15 (2H. d, J 13.7 Hz), 4.61 (2H, s). 4.11 

20 (2H, m), 3.17 (lH. m). 2.66 and 2.59 {2H. AB d. ,] 14.0 Hz). 1.96 (2H. m). 1.79 (2H. m). 

and 1.36 (91-I. s). m/z (ES+) 424 (M+ 1). 

DESCRIPTION 3 

(5R.6S)-3-Methylene-G-phenvl-1-oxa-7 -(tert-butoxycarhonyllaza-sniro( 4.5Jdccane 

25 To a cooled(-80 °C) solution of (2S,3R)-1-tert-hutoxycarbonyl-3-hydroxy-:l-(2-

mcthylene-:l-phenoxypropyl)-2-phcnylpiperidine (Uescription 2, 1.53 g. 3.62 mmol) in 

TIIF (20 ml) wafi added n-butyl lithium (2.6M in hexanes. 1.45 ml, 3.62 mmol) 

followed by a so)ut.ion of zinc chloride (0.5M in THF. 7.24 ml. 3.62 mmol). Th<' 

1o10lution was allowed t.o warm to room temperature and 

30 tetrakis(triphonylphoi;phine)palladium (0) (0.2:3 g, 0.2 mmol) was added. The mixture 

was degassed with bubbling nitrogen and heated under retlux for 16 h. The mixturu 

was cooled and the solvent was eva1>0rated under reduced pressure.The residue was 

partitioned between ethyl acetate and 2M NaOH. The organic phase was washed 

with sat.uratecl brine. dried (MgS(l.i) ancl purified by chromatography on a column 

35 containing silica gr.I (f!luting with hexane containing increasing proportiom; of ~'thyl 
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acetate bet.ween 0% to Ii%). Evaporation of the fractions gave (6S,5RJ-3-methylen.e-6-

phen,yl-J-oxa-7-(tert-butoxycarbo11.yl)aza-spiro/ 4.5jdecan.e. tH. NMH. (BGOMHz. GDCls) 

a 7.58 (2H, d, J 8.4 Hz), 7.32-7.21 (3.H, m), 5.2a (111, s), 5.06 (111, m), 4.97 (lH, m), 

4.39 (2B, AB d, J 13.3 Hz). 3.99 (IH. dd, J 13.3, 4.48 Hz}, 2. 83 (111. ABd J 15.5 Hz), 

5 2.7 (IH.td J 12.5. 3.9a Hz), 2.5 (lH, ABd. J 15.4 Hz), 2.15 (2H. td, J 12 .. .4 Hz). 1.69 

(2H, m), and 1.46 (9H,s). m/z (ES•) 329 (M+2H-LBuOCO). 

DE$CRIPTION 4 

<5R.6~)-:i-Ket:o-<i-phenyl-I-oxa-7·<tert-butoxvcarbonyllaza-spirol4.5Jclecane 

10 Through a cooled (-80 °C) solution of (5R,6S)-3-methylene-6-phenyl-1-oxa-7-

(tert-butoxycarbonyl)aza-spirol4.5]decane (Description 3; 0.665g} in CI-hCb (6 ml) 

and methanol (5 ml) was bubbled a mixturp, of 07..one and oxygen for 45 min. Aft.er the 

solution had been purged with nitrogen. dimethyl sulphide (0.5 ml) was added and . 

then stirred under nitrogen at room temperature for 16 b. The solvent was removed 

15 in vacuo and the residue partitioned between ethyl acctat.e and water. The organic 

phase was dried (Mg$04), evaporated and the residue purified by chromatography on 

a column containing silica gel (eluting with hexane containing increasing proportioni; 

of ethyl acetate between 0% t.o 10%). Evaporation of the fractions gave the title 

compound. tH NMR (250MHz, CDCh) 8 7.58 (2H. d . • J 6.2 Hz). 7.37-7.26 (3H. m), 5.3 

20 (lH, s). 4.15 and 4.09 (2H. AB d, J 17.4 Hz). 3.~>7 (IH, m). 2.80 (lH. tel../ 12.9. 4.0 

Hz), 2.74 and 2.48 (2H. ABd, .J 18.1Hz).2.29 (21J, m), 1.88-1.Cla (fill. m), ancl 1.44 

(911. !-!}. m/z (ES•) !lil2 (M+ 1). 

DESCRIPTION 5 

25 mR.6S)-B-Trifluoromethylsulfonyloxy-6-nhcnyl-l·oxa-7-Ctert-but.oxycarbonyl>aza-

ffllirof4.5Jdec-3-ene 

'l'o a cooled (·80 °C) solution of IM sodium hexamethyldisilazicle (0.B8 ml, 0.38 

mmol) in 1'HF was added a solution of (5R,66)·3·keto·6-phenyl-1-oxa-7-(tert­

butoxycarbony))aza-spiro(4.5ldecane (Description 4: 0.105mg. 0.319 mmol) in THP (3 

30 ml). The solution was stirred for I b. at -80 °C then a solution of 2-[N.N­

bis(t;rifluoromethylsulfonyl)amino]-5-chloropyridine (0.16:3g. 0.415 mmol) in THfo' (3 

ml) was added. The solution was stirred at -80 °G for :\0 min. then at room 

t.emperature for !-lO min. before being quenched by addition of saturated ammonium 

<:hlorido solution and othyJ acetal.e. Th<! dried (MgSC > .. )organic pbaHt~ wns 1>urifiecl by 

35 chromatography on a column containing i;ilicn gol (eluting with hexane containin~ 
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increasing proportions of ethyl acetate between 0% to 5%). Evaporation of the 

fractions gave the title compound. •H. NMR (360MHz. CDCla) S 7.4 (2H. d. J 7.3 Hz). 

7.3-7.22 CRH, m). 6.01 (IH, t, J 2.13 Hz), 6.13 (lH, s), 4.66 and 4.26 (2H. AHdd. ,/ 12.4. 

1.97 Hz).4.10 (lH. dt, J 12.6, 4.22 Hz), 3.00 (lH. m), 2.28-2.04 (2H, m). 1.88-1.76 (2H, 

5 m). and 1.37 (9H, s). m/z (ES+) 464 (M+ 1). 

10 

DESCRIPTION 6 

(5R.6S>-3-Trimethvlstannyl-6-phenyJ-1-oxa-7-Ctert-but.oxycarbonyllaza-spirol 4.5Jdec­

a.ene 

To a degassed solution of (5R.6S)-3-trifluoromethylsulfonyloxy-6-phenyl·l· 

oxa-7-(tert-butoxyr.arbonyl)aza-spirof4.5]dec-3-ene (Description 5; 0.482g. 1.04 mmol), 

lithium chloride (0.264g, 6.25 mmol), lithium carbonate (0.076i;r) ancl hoxamcthyl 

distannune(0.9Gg. 2.9 mmol) in THP (10 ml) was added triphenylphos1lhinc 

palladium (0) (0.06g). The solution was degassed and then hP..atcd at 60 °C for 5 b. 

15 under nitroRen. Water (20 ml} and ethyl acetat.e (20 ml) were added and the dried 

organic phase was purified by chromat.ography on a column containing silica geJ 

(eluting with hexane containing increasing proportions of ethyl acetate between 0% 

to 5%). Evaporation of the fractions gave the title compound as a crystalline solid. •H 

NMR (360MHz. CDCla) 5 7.25 (2H. d, J 7.3 Hz), 7.1-7.0 (3H, m). 5.83 (lH. t. J 2.5 Hz): 

20 4.78 (11-J. s). 4.48 and4.02 (2H. dd, J 12.9. 2.3 Hz). :t9G (IH. dd. ·16.lG. ia.4 Hz). 2.95 

(lll. tel. ~J 13.3. 4.5 Hz). 1.84 (lH, m). l.68 (lH, m). 1.60 (2H. m). 1.19 (91-l. i>). irncl 0.0 

((iH. $). 

DESCRIPTION 7 

25 C2S. 31l>- l-lerl.· Bu toxycarbonyl-::\.(3-hydroxynronvn- I ·vll·:l·nhenylpiperidin-a-ol 

0-Trimothylsilylpropargyl alcohol (24.51 mL, 20.47 g, 160 mL) was aclcled 

1dowly t.o a cooh~d (-10 °C) solution of ethylmagnesium bromide <IM in 

tetrahydrofuran. I GO mL. 160 mmol). The mixture wai; st.irred at 0 °C for 20 min .. 

then at room tem1>erature for 2 h. The mixture was cooled t.o -10 °C and a solution of 

30 (25)-1-tert-hutoxycnrbonyl-2-phcnylpiperidin-a-one {Description l: 42.:3 g) in 

l.etrahydrofuran (200 mL) was added dropwise over 30 min. (lnrernnl temJ>P.ratuTf! 

below .I) °C). The mixtul'e was stirred at room tem1>erature for 14 h .. poured into 

water (RUO mL) and saturated aqueous ammonium chloride (aoo mL} tmd extrncted 

with ethyl acetate (2 x :lOD ml,,). The combined organic fractioni:; WP.l"<~ wa~hr.cl with 

35 brine (HOO mL). dried (MgS0.1) and the solvent wa~ evaporated unch~r rr.clucecl 
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pressure. 'l'he residue was dissolved in ethyl acetaw (500 mL) and a solution of 

tetrabutylammonium fluoride (lM in tetrahydrofuran, 160 mL. 160 mmol) was added 

dropwise. The mixture was stirred at room temperature for 30 min., water (300 mL) 

was added, and the layers were separated. The aqueous layer was extracted with 

5 ethyl acetate (2 x 800 mL) and tho combined organic fractions were washed with 

water (!300 mL) and brine (300 mL). dried (MgSC ).i) and the i;olvent was evaporated 

under reduced pressure to give the crude title compound as an orange oil (46 g). The 

crude material was purified by flash column chromatography on silica gel, eluting 

with hexane/EtOAc (90: 10 increasing to 25:75) to give the titl<i compound as an 

10 amber oil {!~2.2 g). •H NMR (CDCls) o 7.53-7.55 (2H. m). 7.19-7.35 (31-1, m), 5.56 (lH, 

s). 4.27 (2H. s), 3.99-4.03 (HI. m), a.20 (JH, hrs), 2.77-2.81 (111. m), 2.77 CHI. hrs). 

2.12-2.20 (lH. m). 1.91-1.99 (2H. m). 1.77-1.8::J (lH. m). and 1.39 (91-1. s). 

DESCRIPTION 8 

15 C5R,6S>-!i-TributylstannyJ-6-ohenyl-l-oxa-7-(tert-butoxycarbonyl>aza·soirol4.51dcc-3-

~ 

Crude (2S. 3R)-1-tert-bu toxycarbonyl ·il-(:J-hydroxypropyn -1·yl)·2-

p henylpiperidin-3-ol (Description 7; 45 g) was dissolved in toluene (760 mL) and 

clegaRsed with nitrogen. Tetrakis(triphenylphosphine)palladium (0) (2.30 g, 2.0 

20 mmol) in toluene (600 mL) wa~ added and the mixture was 'legassed. Tributyltin 

hydride (35.78 ml... :l8.71 g. ma mmol) was added dro11wisn over lfi min .. with 

stirring and cooling (Internal temperaturo below 25 °G). The mixture was stirred aL 

room temperature for t h., then the solvent was eva1>oratod under relluc:ed prei.;sure. 

The residue was dissolved in t.etrahydrofuran (GOO ml.,) and triphenyl1>hosphine 

25 (34.88 g, ta:~ mmol) was added. A solution of diothyl azodicarboxylatc (20.94 mL. 

23.16 g. iaa mmol) in tetrahydrofuran (160 mL) was added dropwise with stirring 

and cooling and the mixture was stirred at room temperature for l h. Th1i solvent 

was avaporat.ecl under reriuced pres1mre. acetonitrile (600 rnL) was added and the 

mixture was extracted with hexane (8 x I 50 ml.). The hexane fractions wert~ 

30 mmbinml and the solvent was evaporated under reduced pressure. The reE.idue was 

f>Urified by flash column chromatography on i,.·ilica gel. eluting with 

dichloromethane/ethyl a(~tatc (100:0 increasing to OH: l) to ~ive the title! compound as 

R ycJJow oil (5:J.6'1 g. 67% f"rom (2S.!Jb)-1-t.ert.-Llutoxycarhonyl-:1·hydroxy-2-

J>henylpiperidine ). 1H NMH. (CDCJ:i) ~ 7.!38-7.40 (211. m). 7. 15-7.25 (:lH. m), ll.!}6 OH. 

35 l. ./ 2.:l l-lz). 4.9:-\ (l H. s). 4.l}i.\ (111. cld. -/ 2.2:l 12.!J Hz). 4.~2 (1 l-1. clcl. ./ 2.2:t li.9 Jlz). 
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4.09-4.14 (lH. m). 3.09-a.17 (lH, m). 1.91)-1.99 (lH. m). 1.83-1.86 (lH. m). 1.72-1.7(} 

(2H. m). 1.40-1.51 (6H. m). 1.38 (9H. fl). 1.25-1.32 (6H. m), and 0.86-0.9H (15H. m). 

DE$CRIPTION 9 

5 C2S.3R>-Ethyl 3-Cl-tert-But,oxycarbonyl-3-hydroxy-2-phenylpipcridin-3-ylluronynoate 

n-ButyJ lithium (2.28 mJ. 1.6M solution in hexanes. 3.64 mmol) was added 

slowly to a cooled (-78 °C) solution of ethyl propiolate (0.370 mJ. 3.64 mmoJ) in 

tetrahydrofuran (10 ml). The solution was stirred for 10 min. at-78 °C after addition 

was complete. then (26)-1-tert-butoxycarbonyl-2-phenylpiperidin-3-one (Description 

10 1. 1.0 g, :HM mmol) in tetrahydrofuran (10 ml) was added. the temperature being 

maintained below -75 °C. The mixture was stirred for a further 10 min. then warmecl 

to -110 °C when glacial acetic acid (1 ml) was added. The mixture was warmed r..o room 

tcm1>oraturo and poured into saturated aqueoufl sodium hydro~n carbonate (20 ml). 

The organic phab-e was separated and the aqueous phase was extract.eel with ethyl 

15 acetate (20 ml). The combined organic fractions were dried (Na2S0<1) and the solvent 

was evaporated under reduced pressure. The residue was purified by flash column 

chromatography on silica gel, eluting with hexane/EtOAc (90:10), t.o give the titlCl 

compound as a gum (801 mg, 59%). lfl NMR (250MHz. CDCb) 6 7.50 (2H. m). 7.85 

(3H. m), 5.4B OH. s}, 4.25 (2H, q, J7.12 Hz). 4.15 (lH. m), 3.02 (lH, m). 2.23 C.lH. m). 

20 2.00 (2H. m). 1.78 OH. m). V17 (9H. s}. and 1.29 (3H. t .• /7.12 llz). m/z (ES-t) 374 

CM+l). 

DESCRIPTION 10 

C5R.Gb)-7-tcrt-But,oxycarbonyl-6-pbenyl-8-tributylstannyl-l·oxa-7-aza-spirof4.5Jdec-

25 :~·en-2-oor. 

A mixture of (2S.3R)-ethyl 3·(1-tert-butoxycarbonyl-3-hydmxy·2· 

phonylpiperidin-lJ-yl)propynoate (De8Cription 9. 524 mg, 1.4 mmol) and 

tetrak.is{t.ri1>henylphosphine)palladium (0) {50 mg) in toluene (IO ml) was degassed 

with nitrogen for liO min. Tributyl tin hydride (0.405 mM. J .5 mmoJ) was added 

30 dropwiso and the resulting mixture was stirred at 2:3 °C for 2 h. The f;Olvent was 

eva1>orated under reduced pressure and the residue was taken up in r.tbyl acetat.c (50 

ml). ·rhe mixrure wai:; was}u~d with saturated aqueous fiOdium hydrog'en carhonatr. 

Cf>O m)), driEHl (Na2SO") and the solvent was evaporated under reduced }>ressure. The 

n~i-;idua was purified by flash column chromatogra1>hy on silica ~el t:.o give thC! title 

35 c:nmpmmd ~\f; n gum (538mg. 0.87 mmu1. 62% ). •H NMR (250MHz. CDCla) ~ 7.():i OH. 
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s), 7.30 (SH. m), 5.1 I OH. s). 4.17 (lH. m), :l.10 (lH, m). 2.19 (lH. m}. 1.80 (31-1. m}. 

1.30-1.50 (12H. m). 1.40 (9H, s), I.02 (GH, m), and 0.88 (9H, t. J7.22 Hz). m/z (ES+) 

619 {M+l) 

DESCRIPTION 11 

2-Rromo-4-<t.rifluoromethoxy>nbenol 

To a cooled (0 °C) solution of 4-trifluoromethoxyphenol (35.6g. 0.2mol) in 

chloroform (280 ml) was added dropwise a solution of bromine (32g, 0.2mol) in 

chloroform (50 ml). The solution was stirred at 0 °C for 1 h. and at room t.emperature 

10 for 2 h. Dichlorometbane (200 ml) and water (400 ml) ware added ancl the organic 

phase was washed further with water(400 ml). brine (200 ml) and dried (MgSO"). 

15 

The solvent was removed and the rc&idue was purified by distillation at reduced 

pressure to give the title compound. lH NMR (250MHz. CDCb) o 7.:-l8 (IH, d . • J .2.1 

Hz). 7.13 (lH. dd, JH.l. 2.1 Hz), 7.03 (HI. d. ,/9.1 Hz). and 5.53 (lH. ::;). 

DESCRIPTION 12 

2-Bromo-4-<trifluoromethoxv>anisola 

To a solution of 2-bromo-4-trifluoromctboxypheno) (Description 11; 7.2g> aud 

potassium carbonate (l 1.6g, 0.084mol) in dimethylformamide {60 ml) was added 

20 methyl iodide (14.94 mJ.0.24mol). The solution was stirrr.d for 15 h. at room 

temperature und<!r nitrogen whereupon water (400 ml) and diethyl ether (200 ml} 

were added and tho organic phase washed with water (4x 200 ml). saturated 

NaHCOa (2x 200 ml). brine (200 ml), and the solvent rP.moved irL vacuo. Tho residue 

was purified by chl'omatography on silica gel eluting with ethyl acetate in hexane (0-

25 2%). to givo tht~ titlP. comJ>ound. !ff NMR (2.'>0MHz. CDCl:t) fl 7.45 (1 H. d. J 2.8 Hz). 

7.Hi (111, dd. J 9.0. 2.8 Hz), 6.88 (lH, <l. ~J 9.0 Hz). and :}.90 (:3H, s). 

DESCRIPTION 13 

2-Bromo-4-nifluoromethoxy·isopropoxvbenzeno 

30 'To a solution of 2-bromo-4-trifluoromethoxyphenol {Descri}>tion 11; lg. 3.9 

mmol) and K2C03 (I. lg, 7.8 mmoJ) in dimet.hylformamich~ (15 ml) was added 2· . 

bromopropane(0.5f> ml. 5.9 mmol). The solut.ion wa1o1 st.irre(l for 14 h. m room 

temperature under an atmosphere of nitrogen. Water (200 ml> and ethyl acetate 

(3x70 ml) wa~ added to the solution and th~ organic pha::P. washed with water (HlO 

35 ml). brinp, (100 ml) nml dril~d (M_gS04). The. solvtmt wai:: l'l~mnvod i,.. rncu.o and the. 



W097/49710 PCT/GB97/0Ui30 

5 

55 

residue purified by chromat.ography on silica gel (eluting with 5% ethyl acetate in 

hexane) to give the title compound. lH NMR (250MHz.CDCb) 6 1.38 (6H, d, J 6.1 

Hz). 4.58 (lH. m). 6.88 (IH. d. J, 9 Hz). 7.12 (lH, dd, J 8.8, 2.6 Hz), and 7.43 {IH, d, J 

2.8Hz). 

DESCRIPTION 14 

2-Bmmo·4-trifluoromethoxy-allyloxybenzene 

'ro a solution of2-bromo-4-trifluoromethoxyphenol (Description 11; 8g, 

0.03mol) and KiCOa (8.6g, 0.06mol) in dimetbylformamide (100 mJ) was added allyl 

10 bromide (4 ml. 0.045mol). The solution was stirred for 4 h. at room t.emperature 

undrc nitrogen whereupon wat.er (400 ml) and ethyl acetate {3x100 mJ) were added 

and the combined organic phase was washed with water (200 ml), saturated brine 

(200 ml), dried (MgSQ4) and the solvent removed in uacu.o. The residue was purified 

by chromatography on silica gel (eluting with 5% ethyl acetat.e in hexane) to give the 

15 title compound as a yellow oi) ll·I NMR (250MHz, CDCls) o 4.60 (2H,dt. J 5. U> Hz). 

5.33 (lH, "dq, J 10.5. 1.4 Hz), 5.48 (IH, dq, J 17.3. 1.6 Hz), 6.04 (lH, m), 6.86 (IH, d, J 

9 Hz). 7. 13 CHI. dd. J 8.4. 2.7 Hz), and 7.45 (JH. d. J 2.8 Hz). 

DESCRIPTION 15 

20 2-Bromo-6-(pron-2-enyll-4-trifluoromethoxvnhenol 

2-Bromo-4-trifluoromethoxy-allyloxyhenzene (Desc 14.: 8.6g) was heated at. 

200 °C for 7 h. and thf? <!ooled residue was purified by chromato{Z"raphy on silica gel 

(eluting with 1 % ethyl acetate in hexane) to give 2-bromo-6-(prop-2-enyl)-4-

tl'ifluoromethoxyphenol as a yellow oil tff NMR (250MHz, CDCla) o 3.43 (2H, d, J 6.6 

25 Hz). 5. l:l (2H. m). 5.60 (lH. s), 5.98 (IH, m). 6.98 (111. d. rl 2.4 Hz), and 7.24 (lH, d. 

:l.4 Hz). 

DESCRIPTION 16 

.2-Bromo·C-H¥-hydroxyethyll-4-yifluoromethoxynhenol 

30 Through a cooled (-78 °C) solution of 2-bromo-(;.(prop-~-enyl)-4-

trifluoromethoxyphcnol {Description 15.; 5.9g, 0.02mol) in dichloromethane (30 ml) 

and methanol (;·m ml) was bubbled a mixture of ozone in oxygen for 4 h. After the 

solution had been i>urged with nitrogen tor J h .. sDdium borohytlrida (0. 755g) was 

addocl nncl t.hcn stirrecl at room temperature for 15 b. The solvent. was removed in 

35 vacuo andthe r<isidue partitioned between ethyl acet.ate and wat.cr containing 2M 
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HCl (20 ml). The Ol'fCanic phase was washed with saturated brine, dried (MgS04} and 

the solvent evaporated in var.rto. The residue was chromatographed on silica gel 

(eluting with 20% ethyl acetate in hexane) t.o give the title compound. •H NMR 

(250MHz, CDCJ:i) a 2.93 (2H. t. J 5.6 Hz), :l.98 (21-I, t, J 5A Hz). 6.96 (IH. d. ~J 2.5 Hz). 

5 and 7.3 (lH. d, J 2.4 Hz). 

DESCRIPTION 17 

7-Bromo-f>-t,rifluoromethoxy-2.a-dihydrobenzofuran 

To a cooled (0 °G) of triphenylphosphine {6.1 lg, 0.0234mol) in t.etrahydrofuran 

10 (40 ml) was added dicthylazodicarboxylate (3.7 ml, 0.0234mol). The solution was 

stirred for 30 min .. whereupon a solution of 2-bromo-6-(2-hydroxyethyl)-4· 

trifluoromethoxyphenol (Desc 10.: f>.4g, 0.018mol) in tetrahydrofuran was added. Tho 

solution was stirred at room temperature for 15 h. and then the soJvcnt was removed . 

in uacrio. The residue was disRolved in ethyl acetate and the solution was washed 

15 with wa.ter. saturatP.d brine. dried (MgS04). After removal of the solvent in vac1Lo 

t.he residue wa~ purified by chromatography on silica gel (eluting with 10% ethyl 

acetate in hexane) to give the title compound as a pink oil. lH NMR (250MHz, CDC1a) 

S 2.93 (2H. t, J 5.6 Hz), a.98 (2H, t. p/ o.4 Hz), 6.96 (lH, d. J 2.5 Hz), and 7.30 CUI. d, 

20 
J2.4 Hz). "· 

DESCRIPTION 18 

J-Hemwloxy-4-<2.2.2-trifluoroethoxy)henzenc 

1'o a solution of 4-benzyloxypheno] (5g) and 2,2,2-trifluoroethyl·JJ· 

toluenesulphonate (5g) in dimethylformamidc (50 ml) was added sodium hydride 

25 (60% dispersion in oil, 2.a g} and the solution heat.cd to 1JO 0 G for 16 h. The mixture 

wa1:; cooled. diluted with water and the product extracted into ethyl acetate. 'I'be 

organir. phase was washed with watl~r. brim~ and dried (MgS04). 'rhe solvent was 

remove in. vae11.o and the residue chromat.ographtul on silica geJ (eluting with JO% 

diethyl llthcr/hexane) to give the the tit.le com]>ound aH a solid. m.p. 72-74 °C. 

30 

DESCRIPTION 19 

4-(2.2.2-'I'rifluoroethoxy)phenol 

A 6'01ution or l-bcnzyloxy-4-(2.2,2-triJ1uoroathoxy)benzene a>ascription lH. 5g) 

ancl }lalladium (10% on carbon: 0.lg) in nrnt.hano) (50 ml) wm.; hyclrogenarnd a1 llO 1u::i 
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IOr 12 h. 1'he solution was filtered and the solvent removc~d iti vacuo t.o give the title 

compound as a colourless solid m.1>. 60-64 °C. 

DESCRIPTION 20 

5 2-Brom0=1-(2.2.2-trifluoroethoxy>nhenol 

To a cooled (0 °C) solution of 4-(2.2,2-trifluoroethoxy)phenoJ (Deseription 19) 

in a mixture of acetjc acid and chloroform (20 ml: 1: 1). was added a solution of 

bromine {0.83g) in chloroform (5 ml). The mixture was stirred for 10 min. and dilut.ed 

with chloroform. then washed with water (2x!i0 ml), dried (Mg$Q4) and evaporated to 

10 give the title compound as an oil. 1H NMR (250MHz, CDCls) S 4.33 (2H, q, J 8 Hz), 

6.8;l (U ! . dd. ~J 2.8. 8.8 Hz). G.97 (lH. d. J 8.8 Hz). an cl 7.10 (lH. d. J 2.8 Hz). 

DESCRIPTION 21 

2-Rromo-4-(2.2. 2-trifluoroethoxy)aniso)e 

15 To a f;olution of 2-bromo-4-(2.2,2-trifluoroethoxy)phenol (Description 20. 0.6g) 

in acetone was added added K2C0:3 (lg) and methyl iodide (1 rn1). The solution was 

heated to reflux for 1 h. and then evaporatedin vacrw. The residue was partitioned 

betweon ethyl acetat.e and wat.er and the organic phase washed further with water 

and saturated brine. After drying (MgS04) the solvent was removed in. vacu.o to give 

20 the title compound as a yellow oil. IH NMii (250MI-Jz, CDCla) 6 3.87 (3H. s), 4.:m (2H. 

q. ~JR Hz). <l.82-6.92 (2H. m). and 7.20 (lH. d. J 3 Hz). 

DESCRIPTION 22 

2.fi-BisC2.2.2-trifluoroethox,ylbromohenzene 

25 'l'o a solution of 2-bromo-4-(2.2.2-trifluoroethoxyphenol (Description 20: 0.83g, 

:H>Cl mmol) and sodium hydride (60% in oil, O.:l67g. 9.18 mmol) in 

dimet.hylformamide (1() ml) was added 2,2.2-trifluoroethyl-p-t.oluenesulphonatt' 

Cl. l 7g. 4.n mmoJ). The mixture was heat.ed at 100 °C for IO h .. cooled and dilut.ed with 

athyl acet.it.e and water. The ori?anic phase was washed with water. saturat.ed brine. 

30 dried (MgS<:>.1) and evaporat.ecl i1~ l1ac1to. The residue waR purified by chromat.ography 

on silica gol (eluting with 2°AiethyJ acetate in hexane) to give the titlP. compound as an 

oil. 111 NMR (250MHz. CDCh) 8 4Jl2 (4H. m), 6.89 (2H. m), and 7.20 0 H. d. ,J '1.1 Hz) 
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DESCRIPTION 23 

2-Bromo- l-Cdjtluoromethoxvl-4-Ctrifluoromethoxv)benzene 

11
0 a solution of2-bromo-4-(trifluoromethoxy)phenol (Description 11; 5.14g) in 

dimethylformamide was slowly added sodium hydride (0.96g, 60% in oil. After 

5 stirring for 20 min. a slow stream of chlorodifluoromethane was bubbled through the 

solution for 10 min. The mixture was heated at 60 °C for 2 h., cooled, diluted with 

water and the solution extracted with diethyl ether (2xl00 ml). The organic phases 

were combined, washed with water, saturated brine, dried (MgSO-s) and evaporated 

in vacuo. The residue was chromatographed on silica gel (eluting with hexane) to 

10 give the title compound as a solid. 1H NMR (250MHz, CDCb) S 6.53 (lH, t, J 7.2 Hz). 

7.17-7.29 (2H, m), and 7.51 (lH, d, J2.5 Hz). 

DESCRIPTION 24 

2-Bromo-1-(2.2.2-trifluoroetboxyl-4-(trifluoromethoxvlbenzene 

15 To a solution of 2-bromo-4-trifluoromethoxyphenol (Description 11; 2g) and 

2,2,2-trifluoroethyl-p-toluene sulphonate in dimethylformamide (30 ml) was slowly 

added sodium hydride (2g, 60% in oil) and the mixture heated to 110 °C for 12 h. The 

mixture was cooled. diluted with water (300 ml) and extracted with ethyl acetate (2 x 

50 ml). The organic phases were washed with water, saturated brine and dried 

20 (MgSO.t). 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) a 4.40 (2H, q, J 8 Hz), 6.95 (lH, d, .J 9 Hz). 

7.15-7.20 (lH, m), and 7.48-7.49 (lH, m). 

25 DESCRIPTION 26 

2-Bromo-4-tluoro-C2.2.2-tritluoroethoxy)benzene 

'l'o a solution of 2-bromo-4-fiuorophenol (4g) and 2,2,2-trifluoroethoxy-p­

toluene sulphonate (5g) in dimethylformamide (40 ml) was slowly added sodium 

hydride (lg, 60% in oil) and the mixture then heated at l 10 °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 (MgS0<1). The solvent was removed in. vacuo and the 

residue was chromatographed on silica gel (eluting with diethyl ether /hexane (1:5)) 

to give the title compound as a colourless oil. 1H NMR (250MHz, CDCb) ~ 4.36 (2H. 

35 q, J 8 Hz), 6.91-7.05 (2H, m), and 7.33 (lH, dd, J 8, 3 Hz). 
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DESCRIPTION 26 

4-CMethanesulfonyl>phenol 

Oxone (65.Sg, 0.108mol) in water (290 ml) was added to a cooled (ice-bath) 

5 solution of 4-(methylmercapto)phenol (5g, 36 mmol) in methanol (290 ml). The 

resulting solution was stirred at ambient temperature for 48 h. and then 

concentrated in vacuo. The residue was diluted with water (100 ml) and extracted 

with dichloromethane (lOxlOO ml). The combined organic layers were dried over 

sodium sulphate and removal of the solvent in vacuo gave the title compound as a 

10 clear oil (5.66g, 92%). 1H NMR (250MHz, CDCla) li 7.80-7.75 (2H, d, J l 1.7 Hz), 7.28 

(lH, br s), 7.01-6.96 (2H, d, J 11.7 Hz). and 3.08 (3H, s). 

15 

DESCRIPTION 27 

2-Bromo-4-lmethanesulfonyl)phenol 

A solution of bromine (0.9 ml, 17.45 mmol) in glacial acetic acid {10 ml) was 

added dropwise to a stirred solution of 4-(methanesulfonyl)phenol(Description 26; 

3g, 17 .45 mmol). The resulting solution was stirred at ambient temperature for 16 h. 

Bromine (0.45 ml) in glacial acetic acid (5 ml) was added dropwise and the solution 

was stirred for 2 h. The excess acetic acid and bromine were removed in vacuo and 

20 the residue was azeotroped with toluene to give the desired compound as an off· 

white solid (3.54g, 81%). IH NMR (250MHz, CDCls) li 8.06-8.05 (lH, d, J2.3 Hz), 

7.73-7.69 (lH, dd, J 8.6, 2.3 Hz), 7.06-7.02 (lH, d, J 8.6 Hz), and 3.06 (3H, s). 

DESCRIPTION 28 

25 2-Bromo-4-Cmethanesulfonyl>anisole 

Potassium carbonate (2.3lg, 16.8 mmol) was added to a solution of 2-bromo-4-

(mcthanesulfonyl}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 l 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 vactw gave a white 

solid which was crystallised from diethyl ether to give the title compound (2.02g). IH 

NMR (250MHz, CDCls) B 8.12-8.11 (lH, d, J 2.2 Hz), 7.90-7.86 (lH, dd, J 8.7, 2.2 Hz), 

7.04-7.00 (lH, d, J8.7 Hz), 3.99 (3H, s), and 3.05 (3H, s). 

35 
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DESCRIPTION 29 

3-Bromo-4-Ccyclobutyloxy)tritluoroanisole 

PCT/GB97/01'30 

2-Bromo-4-(trifluoromethoxy)phenol (Description 11; l.5g, 5.83 mmol) and 

cyclobutyl bromide (3.0g, 17.5 mmol) were dissolved in dimethylformamide (10 ml). 

5 Potassium carbonate (4.85g, 35 mmol) was added and the solution was stirred. at 

50 °C for 16 h. The· solution was allowed to cool to ambient temperature, poured into 

a 10% citric acid solution (50 ml) and extracted with ethyl acetate (2xl00 ml). The 

combined organic layers were washed with water and dried over sodium sulphate. 

Removal of the solvent in vacuo gave an oil which was chromatographed on silica in 

10 10% ethyl acetate/hexane to give the title compound as an oil (1.65g, 91%). lH NMR 

(250MHz, CDCls) a 7.44-7.42 (lH, m), 7.12-7.07 (lH, m), 6.73-6.70 (IH, d, J 9.0 Hz), 

4.71-4.60 (lH, m), 2.52-2.41 (2H, m), 2.30·2.18 (2H, m). and 1.92-1.55 (2H, m). 

DESCRIPTION 30 

15 2-(2.Hydroxyethoxy)-5-Ctrifluoromethoxy)bromobenzene 

20 

Prepared from the compound of Description 14 according to the method of 

Description 16. 1H NMR (360MHz, CDCls) S 2.20 (lH, t, J 6.3 Hz). 4.0 (2H, q, J 5.6 

Hz), 4.13 (2H, q, J 4.2 Hz), 6.91 (lH, d, J 9 Hz), 7 .15 (lH, m), and 7 .45 (lH, d, J 2.3 

Hz). 

DESCRIPTION 31 

2·(2-Fluoroethoxv>-5-(trifluoromethoxy)bromobenzene 

To a cooled (~78 °C) suspension of 2-(2·hydroxyethoxy)-5-

(trifluoromethoxy)bromobenzene (Description 30; 8.9g, 30 mmol) in dichoromethane 

25 (80 ml) was added diethylaminosulphur trifluoride (3.88 ml, 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 (Mg$04)1 and evaporated in vacuo. Purification on silica, eluting with 15%-

20% ethyl acetate in hexane gave the title compound as a clear oil (1.9g, 15%). 1H 

30 NMR (360MHz, CDCls) S 4.23 (IH, m), 4.31 (IH, m), 4.37 (lH, m), 4.86 (lH, m), 6.90 

(IH, m), 7.15 (IH, m), and 7.47 (lH, t, J0.7 Hz). 
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DESQRIPTION 32 

2-Bromo-4-(trifluorom.ethoxy>nhenvl Trifluoromethanesulfonate 

PCT/GB97/01630 

To a cooled (O °C) solution of 2-bromo-4-(trifluoromethoxy)phenol (Description 

11, lOg, 40 mmol) in pyridine (20 ml), was added trifluoromethanesulphonic 

5 anhydride (7.2 ml, 44 mmol), and the reaction was stirred at ambient temperature 

for 2 h. The reaction was diluted with saturated copper (II) sulphate (80 ml) and 

extracted into ethyl acetate (3x60 ml). The combined organic fractions were washed 

with water (80 ml), brine (80 ml), dried (MgS04) and evaporated in vacuo. 

Purification on silica, eluting with hexane gave the title compound as a clear oil 

10 (13.lg, 85%). 1H NMR (250MHz, CDCls) o 7.28 (lH, m}, 7.40 (IH, d, J9.1 Hz), and 

7.58 (HI. d, J 2.8 Hz). 

DESCRIPTION 33 

2-CEthen-l-yll-5-(trifluoromethoxylbromobenzene 

15 A mixture of 2-bromo-4-(trifluoromethoxy)phenyl trifluoromethanesulfonate · 

(Description 32; l.8g, 4.6 mmol), vinyl tributyltin (l.6lg, 5.1 mmol) and lithium 

chloride (1.18g, 27 .6 mmol) in N,N-dimethylformamide (20 ml) was degassed before 

addition of dichloro-bis(triphenylphosphine)palladium (II). After further degassing, 

the reaction mixture was heated at 110 °C for 14 h. The solution was partitioned 

20 between water (70 ml) and ethyl acetate (3x50 ml). The combined organic fractions 

were washed with brine (50 ml), dried (MgS04) and evaporated in vacuo. Purification 

on silica, eluting with hexane gave the title compound as a clear oil (780mg, 64%). 1H 

NMR (250MHz, CDCl:1) 8 5.40 (IH, dd, J 9.1Hz,J1.8 Hz), 5.70 (lH, dd, J 10.5 Hz, ,,J . 

0.5 Hz), 7.0 (lH, m), 7.16 (lH, m), 7.44 (lH, d, J 1.4 Hz), and 7.56 (lH, d, J 8.7 Hz). 

25 

DESCRIPTION 34 

2-Benzyloxy-5-(tritluoromethoxy)bromobenzene 

2-Bromo·4-(tritluoromethoxy)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 ml), dried (Mg$04) and evaporated in 

vacuo. Purification on silica. eluting with 2% and 5% ethyl acetate in hexane gave 



W097/49710 PCT/GB!J7/01630 
62 

the title compound as a clear oil (6.7g, 96%). 1H NMR (250MHz, CDCla) o 5.47 (2H, 

s), 7.23 (JH, d, J 9 Hz), 7.43 (lH, dd J 8.2, 2.9 Hz), and 7.75 (6H, m). 

DESCRIPTION 35 

5 2-Bromo-4-(tritluoromethyl),Phenol 

10 

Prepared from 4-(trifluoromethyl)phenol according to the method of 

Description ll. 1H NMR (250MHz, CDCh) a 7.06 (IH, dd, J 8.5, 0.5 Hz), 7.4 (lH, dd, 

J6.5, 2.0 Hz), 7.7 (lH, d, J 1.7 Hz), and 8.93 (lH, s). 

DESCRIPTION 36 

1-Benzyloxv-2-bromo-4-(trifluoromethyllbenzene 

2-Bromo-4-(trifluoromethyl)phenol (Description 35; 3.85 g) and henzyl 

bromide (2.36 ml) were dissolved in dim~thylformamide and potassium carbonate 

(6.8 g) was added. The mixture was stirred at 60 °C for 3 h. The mixture was diluted 

15 with water (200 ml) and extracted with ethyl acetate. The organic fraction was dried 

20 

(MgSQ4) and the solvent was evaporated under reduced pressure. The residue was 

purified by column chromatography on silicagel, eluting with hexane/ethyl acetate 

(99:1 increasing to 95:5) to give the title compound. 1H NMR (360MHz, CDCl3) 5 5.21 

(2H, s), 6.98 (lH, d, J 8.65 Hz), 7.31-7.51 (6H, m), and 7.82 (IH, d, J 1.7 Hz). 

DESCRIPTION 37 

(3S.5R.6Sl-3-<2·Methox;y-5-tritluoromethoxyp henyl)-6-phenyl-1-oxa-7-(tert­

butoxvcarbonyI>aza-spiro[4.5ldecan-3·ol 

2-Bromo-4-tritluoromethoxyanisole (Description 12, 417mg, 1.54 mmol) was 

25 added portionwisc 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,6S)-3-keto-6-

30 phenyl-1-oxa-7·(tert-butoxycarbonyl)aza-spiro(4.5]decane (Description 4, 212mg, 0.64 

mmol) in diethyl ether (10 ml). The mixture was stirred at 0 °C for 10 min. and at 

room temperature overnight. Saturated aqueous ammonium chloride (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 (MgS04) and the solvent was 

35 evaporated unde1· reduced pressure. The residue was p\trified by column 
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chromatography on silica gel, eluting with ethyl acetate/hexane (1:5) to give the tit1e 

compound as a pale foam (240mg, 72%). 1H NMR (360MHz, CDCb) S I.47 (9H, s), 

1.52-1.71 (3H, m), 2.17-2.22 (lH, m), 2.42 (lH, d, J 13.5 Hz), 2.56 (lH, d, J 13.5 Hz), 

2.77-2.84 (lH, m), 3.89 (SH, s), 3.96-4.00 (lH, m), 4.20 (lH, d, J9.5 Hz), 4.29 (lH. d, J 

5 9.5 Hz), 5.78 (lH, s), 6.90 (lH, d, J 8.9 Hz), 7.13-7.16 (lH, m), 7.21-7.25 (lH, m), 7.30-

7.35 (lH, m), and 7.62 (2H, d, J 7.7 Hz). mlz (ES+) 524 (M+l). 

DESCRIPTION 38 

Z-C2S,3R>-3-0-te1·t-Butoxvcarbonyl-3-hydroxy-2-phenylpiperidin-3-vll·2-C2-

10 methoxvohenyl>prop-2-en-1-ol 

Formic acid (138 ml, 3. 77 mmol) was added to a stirred, degassed solution of 

(2S,3R)-l-tert-butoxycarbonyl-3-(3-hydroxypropyn-1-yl)-2-phenylpiperidin-3-ol 

(Description 7, 473mg, 1.43 mmol}, palladium (II) acetate (33mg, 0.14 mmol), tri-o­

t.olylphosphine (85mg, 0.28 mmol), tributylamine (l.12 ml, 4.87 mmol) and 2-

15 iodoanisole (446 ml, 3.44 mmol) in N,N-dimethylformamide (3 ml) at room 

temperature and the resulting mixture was heated at 70 °C for 5 h. The mixture was 

cooled, filtered. diluted with ethyl acetate (50 ml), washed with water (100 ml), 

hydrochloric acid (2M, 50 ml) and saturated aqueous sodium chloride (50 ml), dried 

{MgS04) and the solvent was evaporated under reduced pressure. The residue was 

20 chromat.ographed on silica gel, eluting with hexane/ethyl acetate (60:40) to give the 

title compound as a yellow glass (220mg, 35%). 1H NMR (360MHz, CDCb) a 7.41 (2H, 

d. J 7.6 Hz), 7.22-7.34 (4H, m), 7.12 (lH, dd, J 1.7, 7.4 Hz). 6.94 (111, t, J 1.5 Hz), 6.89 

(IH, d, J 8.2 Hz), 5.84 (lH, s), 5.00 (lH. s}. 4.40 (lH, d, J 12. 7 Hz), 4.15 (IH, dd, J 6.0, 

13.1Hz),4.05 {lH, d, J 12.5 Hz). 3.86 (3H, s), 3.44 {lH, dt, J 5.6, 12.3 Hz), 2.04-2.18 

25 (IH, m), 1.80-1.96 (3H, m), 1.28 (9H, s), and 1.64-1.84 (3H, m). m/z (ES+) 440 (M+l). 

DESCRIPTION 39 

(2S.3R.2'R)-3-Cl-tert-Butoxycarbonyl-3-hydroxy-2-phenylpiperidin-3-yD-2-(2-

methoxyp~enylloropan-l-ol and C2S.3R.2'S)-3-Cl-tert-butoxvcarbonyl-3-hydroxy·2· 

30 phenylpioeridin·3-yll·2·(2-methoxyphenyl>nropan-1-ol 

Palladium (II) hydroxide on carbon (20%, 78mg) was added to a solution of z. 
(2S,3R)-3·(1-tert-butoxycarbonyl-3-hydroxy-2-phenylpiperidin-3-yl)-2-(2-

methoxyphenyl)prop-2-en-l-ol (Description 38, 78mg, 0.18 mmol) and acetic acid (2 

ml} in methanol (IO 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 
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pressure. The residue was diluted with ethyl acetate (20 ml), washed with saturated 

sodium carbonate solution (10 ml). dried (Mg8Q4) and the solvent was evaporated 

under reduced pressure. The residue was purified by preparative layer 

chromatography on silica, eluting with hexane/ethyl acetate (80:20) to give the title 

5 compound as a 1:3 mixture of the 2'R and 2'S epimers (22mg, 28%). lH NMR 

(360MHz, CDCls) a 7.45-7.61 (2H, m, 3R and 38 isomers), 7.16-7.37 (5H, m, 3R and 

SS isomers), 6.85-6.98 (2H, m, 3R and 3$ isomers), 5.17 (lH, s, 3R isomer), 5.04 (lH, 

s, SS isomer), 3.96-4.04 (lH, m, SR and as isomers), 3.83 {3H, s, 3R isomer), 3.82 (3H, 

s, 38 isomer), 3.46-3.84 (3H, m, 3R and 38 isomers), 3.04-3.20 (lH, m, 3R and as 
10 isomers), 1.64-2.40 (SH, m, 3R and 3S isomers), l.S2 (9H, s, 3S isomer), and 1.27 (9H, 

s, 3R isomer). m/z (ES+) 442 (M+ 1). 

DESCRIPTION 40 

2-Bromo-4-nitrophenol 

15 Bromine (27 ml) was added dropwise to a stirred solution of 4-nitrophenol (50 

g) in glacial acetic acid (400 ml) and the mixture was stirred at room temperature for 

18 h. The solvent was evaporated under reduced pressure and the residue was 

crystallised from dichloromethane:hexane to give the title compound as a colorless 

solid (67 g). tH NMR (250MHz, CDCb) cS 8.44 (lH, d, J2.6 Hz), 8.16 (lH, dd, J 2;6, 

20 8.9 Hz) and 7.13 (lH~ d, J 9.0 Hz). 

DESCRIPTION 41 

2· lsopropoxy-5-nitrobromobenzene 

A mixture of2-bromo-4-nitrophenol (Description 40, 2.5 g). 2-iodopropane (2.2 

25 g) and potassium carbonate (5 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 (MgS04) and the solvent was evaporated under reduced pressure. 

The residue was purified by flash column chromatography on silica gel, eluting with 

30 hexane/EtOAc (00:10) to give the title compound (2.8 g, 94%). 1H NMR (250MHz, 

CDCfa) ~ 8.46 (lH, s), 8.20 (lH, m), 6.93 (lH, m). 4.75 (HI. m), and 1.42 (6H, d, J 7.5 

Hz). 
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DESCRIPTION 42 

2-<Difiuoromethoxv)-5-nitrobromobenzene 

PCT/GB97/01630 

Prepared from the compound of Description 40 according to the method of 

Description 23. 1H NMR (360MHz, CDCls) a 8.54 (lH, d, J 2.6 Hz), 8.22 (IH, dd, J 

5 9.0, 2.6 Hz), 7.38 (lH, d, J9.0 Hz), and 6.68 (lH, t, J71.7 Hz}. 

DESCRIPTION 43 

3-Bromo-4.rnethoxvaniline 

A mixture 3-bromo-4-methoxynitrobenzene (15 g, 64.6 mmol) and iron powder 

10 (27.3 g, 0.49 mol) in water (100 ml) and glacial acetic acid (25 ml) was heated under 

reflux for 2 h. The mixture was cooled and filtered through a pad of Hyflo™, washing 

with 25% acetic acid/water. The filtrate was extracted with ethyl acetate (2 x 250 ml) 

and the combined organic fractions were dried (Na2S04) and the solvent was 

evaporated under reduced pressure. The residue was purified by flash column 

15 chromatography on silica eluting with hexane/EtOAc (60:40) to give the title 

compound as a brown solid (10.32 g, 79%). m/z (ES+) 202 (M+l). 

DESCRIPTION 44 

3-Bromo-4-isopropoxyaniline 

20 Prepared from the compound of Description 41 according to the method of 

Description 43. 1H NMR (250MHz, CDCb) a 6.91 (lH, d, J 2. 7 Hz), 6. 78 (IH. d, J 8.6 

Hz), G.57 (lH, dd, J2.9, 8.8 Hz), 4.33 (lH, m), and l.32 (3H, d, J 5.6 Hz). 

DESCRIPTION 45 

25 3-Bromo-4-Cdifluoromethoxvlaniline 

Prepared from the compound of Description 42 according to the 

method of Description 43. 

DESCRIPTION 46 

30 3-Bromo-4-Ctrifh10romethoxy)aniline 

4-'l'rifluoromethoxynitrobenzene (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). 'l'he mixture was extracted with ethyl acetate and the combined organic 
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fractions were dried (Mg8Q4) and the solvent was evaporated under reduced 

pressure The residue) was dissolved in acetic acid (2.5 ml) and water (10 ml) and iron 

powder (2.0 g) was added. The mixture was heated under reflux for 2 h., cooled to 

room temperature and filtered through Celite™. The filtrate was extracted with ethyl 

5 acetate and the combined organic fractions were dried (MgS0.1) and the solvent was 

evaporated under reduced pressure . The residue was purified by column 

chromatography on silica gel, eluting with hexane1Et0Ac(3:1) to give the title 

compound as a yellow oil. 1H NMR (CDCls) 5 6.57 (IH, dd), 6.9 (IH, d). 7.06 (IH, dd). 

10 DESCRIPTION 47 

N-(3-Bromo-4-methoxvohenylltritl.uoroaeetamide 

Trifluoroacetic anhydride (3.5 ml, 24. 7 mmol) was added slowly to a stirred, 

cooled (0 °C) solution of3-bromo-4-methoxyaniline (Description 43, 5 g, 24.7 mmol) 

and triethylamine (3.44 ml, 24.7 mmol) in dichloromethane (50 ml). The mixture was 

15 stirred at room temperature for 2 h., diluted with dichloromethane (200 ml) and 

washed with water (2 x 200 ml). The organic )ayer was dried (Na:iSO<t) and the 

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%). 1H NMR (250MHz, 

20 CDCls) 5 7. 79 (IH, d, J 2.6 Hz), 7 .58 (lH, dd, J 2.6, 8.9 Hz), 6.90 (lH, d, J 8.9 Hz), 

and 3.90 (3H, s). 

DESCRIPTION 48 

N-{3-Bromo-4-isopronoxyphenylltrifluoroacetamide 

25 Prepared from the compound of Description 44 according to the method of 

30 

35 

Description 43. •H NMR (250MHz, CDCls) o 7. 79 (IH, br s), 7. 76 (lH, d, J 2. 7 Hz), 

7.48 (lH. dd, J 8.9, 2.7 Hz), 6.92 (lH, d, J 8.9 Hz), 4.55 (lH, sept, J 6.1 Hz), and 1.38 

(6H, d, J 6.1 Hz). 

DESCRIPTION 49 

N-[3-Bromo-4-Cdifluoromethoxy)phenylltritluoroacetamide 

Prepared from the compound of Description 45 according to the method of 

Description 43. 1H NMR (250MHz, CDCls) o 8.0 I (lH, hrs), 7.94 (IH, d, J 2.6 Hz), 

7.53 (IH, dd, J 8.9, 2.6 Hz), 7.26 (IH, d, .! 8.9 Hz), and 6.53 (IH, t, J 13.1 Hz). 
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DESCRIPTION 50 

N-[3-Bromo-4-{trifluoromethoxy)phenvlJtrifluoroacetamide 

PCT/GB97/01630 

Prepared from the compound of Description 46 according to the method of 

Description 47. 1H NMR (360MHz, CDCla) l> 8.24 (lH. br s). 7.97 (IH, d, J 2.6 Hz). 

5 7.59 (IR, dd, J 8.9, 2.6 Hz), and 7.34 (lH, d, J 8.9 Hz). 

DESCRIPTION 51 

N -Methyl-3-bromo-4-(trifluoromethoxylaniline 

Sodium hydride (60% dispersion in mineral oil, 870.mg, 21.7 mmol) was 

10 added to a stirred, cooled (0 °C) solution of N-[3-bromo-4-

(trifluoromethoxy)phenyljtritluoroacetamide (Description 50, 6.3 g, 18.0 mmol) in 

DMF (50 ml). The mixture was stirred at 0 °C for 20 min. and methyl iodide (1.35 ml, 

21.7 mmol) was added over 5 min. The mixture was stirred at 0 °C for 45 min. and at 

room temperature for 4 h. Water (100 ml) was added and the mixture was extracted 

15 with ethyl acetate (3 x 100 ml). The combined organic fractions were washed with 

water (3 x 100 ml) and brine (100 ml). dried (MgSQ,) and the solvent was evaporated 

under reduced pressure. The residue was purified by column chromatography on 

silica gel, eluting with hexane/CH!Ch (3: 1 increasing to I: I) to give the title 

compound as a tan oil (1.20 g, 25%). lff NMR (250MHz, CDCls) 6 7.11 (lH, dq, J 8.9, 

20 1.2 Hz), 6.86 (IH, d, J 2.8 Hz), 6.56 (lH, dd, J 8.9, 2.8 Hz), and 2.83 (3H, s). 

DESCRIPTION 52 

N-(3-Bromo-4-methoxyphenyll-N-(methyl>trifluoroacetamide 

Sodium hydride (6QOA, dispersion in mineral oil, 0.48 g, 12 mmol) was added to 

25 a stirred, cooled (O °C) solution of N-(3-bromo-4-methoxyphenyl)tritluoroacetamide 

(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 (MgSQ4) and the solvent was evaporated under reduced pressure. The residue 

was purified by flash column chromatography on silica eluting with hexane/CH2Ch 

(50:50 increasing to 30:70) to give the title compound as a colorless solid (2.72 g, 

87%). 1H NMR (250MHz. CDCla) 2i 7.46 (lH, d, J2.4 Hz), 7.18 UH. dd. J 8.7, 2.4 Hz), 

35 6.91 (lH, d, J 8.7 Hz), 3.94 (3H, s), and 3.32 (3H, s). 
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DESCRIPTION 63 

N-(3-Bromo-4-isopropoxyphenyl>-N-Cmethyl>trifluoroacetamide 

Prepared from the compound of Description 48 according t.o the method of 

5 Description 52. 1H NMR (250MHz, CDCls) a 7.45 (lH, d, J 2.5 Hz), 7.13 (lH, dd, J 

8.8, 2.5 Hz), 6.90 (lH, d, J 8.8 Hz), 4.59 (lH, sept, J 6.l Hz), 3.32 (SH, s), and 1.41 

(6H, d, J 6.1 Hz). 

DESCRIPTION 64 

10 N-[3-Bromo-4-Cditluoromethoxylohenvll·N-Cmethylltrifluoroacetamide 

15 

20 

Prepared from the compound of Description 49 according to the method of 

Description 52. 1H NMR (360MHz, CDCls) a 7 .56 (lH, d, J 2.5 Hz), 7 .26 (2H, m), 6.58 

(lH, t, J 72.6 Hz), and 3.35 (3H, s). 

DESCRIPTION 66 

·N-C3-Bromo-4-(tritluorometboxylphenyll-N-Cmethylltrifluoroacetamide 

Prepared from the compound of Description 51 according to the method of 

Description 47. lH NMR (250MHz, CDCls) a 7.59 (lH, d, J 2.3 Hz), 7.39 (lH, br d, J 9 

Hz), 7 .27 (lH, br d, J 9 Hz), and 3.36 (SH; s). 

DESCRIPTION 56 

2-Methoxy-5-(2.2.2-trifluoroethvlamino>bromobenzene 

Borane-dimethylsultide complex (2M in THF. 6.7 ml, 13.4 mmol) was added 

to a solution ofN-(3-bromo-4-methoxyphenyl)trifluoroacetamide (Description 52, 2.0 

25 g. 6. 7 mmol) in tetrahydrofuran (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). lff NMR (360MHz, CDCh) 

a 6.93 (lH, d, J 2.9 Hz). 6.80 (lH, d, J 8.8 Hz), 6.62 (lH. dd, J 8.8, 2.9 Hz), 3.82 (3H, 

s), and 3.71 (3H, m). mlz (ES+) 284, 286 (M+l). 

30 
DESCRIPTION 57 

N-(3-Bromo-4-methoxvphenyll-N-C2.2.2-trifluoroethy))acetamide 

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 dichloromcthane and the mixture was 
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heated under reflux for 18 h. The mixture was cooled and the solvent was evaporated 

under reduced pressure. 1,2-Dichloroethane (20 ml) was added and the mixture was 

heated under reflux for 24 h. Further acetic anhydride (0.6 ml) and triethylamine 

(0.95 ml) were added and the mixture was heated under reflux for 24 h., cooled and 

5 diluted with dichloromethane (100 ml). The mixture was diluted with water (3 x 50 

ml) and brine (50 ml), dried (MgSO.c) and the solvent was evaporated under reduced 

pressure. The residue was triturated with ethyl acetate and the solid was collected 

and dried in. uacuo to give the title compound as an off-white solid (1.28 g, 59%).lH 

NMR (360MHz, CDC.b) l> 7.44 (lH, d, J 2.5 Hz), 7.17 (lH, dd, J 8.7, 2.5 Hz), 6.93 (lH, 

10 d, J 8.7 Hz), 4.29 (2H, q, J8.8 Hz). 3.94 (3H, s), and 1.90 (3H, m). m/z (ES+) 326, 328 

{M+l). 

DE$CRIPTION 68 

2-Ethoxy-5-Ctri:fluoromethoxy)bromobenzene 

15 2-Bromo-4-trifluoromethoxyphenol (Description 11, 1 g) was dissolved in N,N 

dimethylformamide (12 ml) and potassium carbonate (1.07 g) was added. Iodoethane 

(0.78 ml) was added and the mixture was stirred at room temperature. Water (150 

ml) and ethyl acetate were added and the layers were separated. The organic layer 

was washed with brine. dried (MgSQ4) and the solvent was evaporated under 

20 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 oil (l.02g). 1H NMR (250MHz, CDCla) ll 1.47 (3H, t, J 7.0 

Hz), 4.09 (2H. q. J 7 .0 Hz), 6.85 (lH, d, J 9.0 Hz), 7.11 (lH, m), and 7.43 (lH, m). 

25 DESCRIPTION 69 

2-CTrifluoromethvlthio>hroroobenzene 

A solution of 2-bromothiophenol (2 g) and triethylamine (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 (MgSO.c) and the solvent was evaporated under reduced pressure. 

'fhe 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). Jff NMR (360MHz, 

CDCla) ~ 7.30-7.42 (2H, m) and 7.70-7.81 (2H, m). 

35 
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DESCRIPTION 60 

2· Bromo-1-(2.2.2-trifluoroethoxvl-4-<trifluoromethyllbenzene 

Prepared from the compound of Description 35 according to the method of 

Description 22. 1H NMR {250MHz, CDCb) o 4.45 {2H, q, J 7.9 Hz), 6.97 (lH, d. J8.6 

5 Hz), 7.58 (lH. dd. J 10. 7, 1.5 Hz), and 7.85 (lH, d. J 1.4 Hz). 

DESCRIPTION 61 

1-lsopropoxv-2-bromo-4-Ctritluoromethyl)benzene 

Prepared from the compound of Description 35 according to the method of 

10 Description 41. 'H NMR (360MHz, CDCls) o 1.40 (6H, d, J 6.1 Hz), 4.64 (lH, septet, J 

6.1 Hz), 6.94 (IH, d, J 8.8 Hz), 7.49 (lH. dd, J8.9, 2.1 Hz). and 7.78 (lH, d, J 1.9 Hz). 

DESCRIPTION 62 

2-Benzyloxybromobenzene 

15 Benzyl bromide (27.5 ml) was added to a mixture of2-hromophenol (10 g, 58 mmol) 

and potassium carbonate (64 g) in DMF (70 ml) and the mixture was stirred at room 

temperature for 72 h. The mixture was poured into water and extracted with ethyl 

acetate (2 x). The combined organic fractions were washed with water, dried 

(Na!S0.1) 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). 1H NMR (250MHz, CDC13) 5 7.58-7.20 (7H, 

m), 6.94 (IH, d, J7.9 Hz), 6.84 (lH, t, J7.9 Hz). and 5.16 (2H, s). 

DESCRIPTION 63 

25 3-Bromo-4-methoxybenzenecarboxamide 

Oxa)yl 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 

(MgSQ4) and the solvent was evaporated under reduced pressure to give the title 

compound as a colorless solid (2.80 g, 86%). 1H NMR (250MHz, DMSO-dG) ~ 8.23 (lH. 

d, J 2.2 Hz), 8.08 (JH, br s), 8.03 (lH, dd, J 8.6, 2.3 Hz), 7.47 (lH, br s), 7.30 (lH, d, J 

8.6 Hz), and 4.03 {3H, s). 

35 
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DESCRIPTION 64 

Methyl 3-Bromo-4-bydroxvhenzoate 

Sulfuric acid (cone., 10 ml) was added to a solution of 3-bromo-4· 

hydroxybenzoic acid (10.0 g, 46 mmol) in methanol (100 ml) and the mixture was 

5 stirred at room temperature for 72 h. The solvent was evaporated under reduced 

pressure and the residue was dissolved in ethyl acetate (250 ml). The mixture was 

washed with saturated aqueous sodium bicarbonate (2 x 250 ml), dried (MgS04)and 

the solvent was evaporated under reduced pressure to give the title compound as a 

colorless solid {8.83 g, 83%). 1H NMR (250MHz, CDCla) a 8.19 (IH, d, J .2.0 Hz), 7.92 

10 (IH, dd, J 8.5, 2.0 Hz), 7.05 (lH, d, J 8.5 Hz), 5.91 (lH, s), and 3.90 (3H, s). 

DESCRIPTION 65 

Methyl 3-Bromo-4-(difluoromethoxv)benzoate 

Ethyl ehlorodifl.uoroacetate (1.1.2 ml, 8.7 mmol) was added to a mixture of 

15 methyl 3-bromo-4-hydroxybenzoate (Description 64, 2.0 g, 8.7 mmol) and potassium 

carbonate (1.2 g, 8.7 mmol) in N,N-dimethylformamide (20 ml) and the mixture was 

heated at 65 °C for 16 h. The mixture was cooled, water (lOOml) was added and the 

mixture was extracted with ethyl acetate (2 x 100 ml). The combined organic 

fractions were dried (Na2$04) and the solvent was evaporated under reduced 

20 pressure. The residue was purified by column chromatography on silica gel, eluting 

with hexane/EtOAc (95:5) to give the title compound as a colorless solid (1.20 g, 49%). 

1H NMR (250MHz, CDCls) a 8.31 (lH, d, J2.0 Hz), 8.22 (lH, dd, J 8.5, 2.0 Hz), 7.05 

(lH, m), 6.61 (lH, t, J 73 Hz), and 3.93 (3H, s,). 

25 DESCRIPTION 66 

Methyl 3--Bromo·4·C2.2.2·trifluoroethoxy)benzoate 

Sodium hydride (60% dispersion in mineral oil, 520 mg, 13.0 mmol) was 

added to a stirred, cooled (O °C) solution of methyl 3-bromo-4-hydroxybenzoate 

(Description 64, 3.0 g, 13.0 mm.ol) in N,N'·dimethylformamide (100 ml) and the 

30 mixture was stirred at 0 °C for 15 min. 2,2,2-Trifluoroethyltosylate (6.61g,26.0 

mmol) in N,N' ·dimethylformamide (50 ml) was added and the mixture was stirred at 

100 °C for 16 h. The mixture was concentrated under reduced pressure to half 

volume and poured into aqueous sodium hydroxide solution (IM. 300 ml). The 

mixture was extracted with ethyl acetate (2 x 350 ml) and the combined organic 

35 fractions were dried (Na2S0-1) an.d the solvent was evaporatod under reduced 
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pressure. The residue was purified by column chromatography on silica gel, eluting 

with hexane/EtOActo give the title compound as a colorless oil (1.37 g, 34%). lfl NMR 

(250MHz, CDCla) 6 8.27 (lH, d, J 2.1 Hz), 7.99 (lH, dd, J 2.1, 8.6 Hz), 6.92 (IH, d, rl 

8.6 Hz). 4.42-4.52 (2H, quartet, J 7.9 Hz), and 3.91 (3H, s). 

DESCRIPTION 67 

Methyl 3-Bromo-4-<cyclobutyloxy)benzoate 

A mixture of methyl 3-bromo-4-hydroxybenzoate (Description 64, 2.3 g, 10 

mmol), bromocyclobutane (2.0 g, 15 mmol) and potassium carbonate (2.42 g, 17 .5 

10 mmol) in DMF (25 ml) was stirred at room temperature for 3 days then at 70 °C for 6 

h. The mixture was cooled, diluted with water (150 ml) and extracted with ethyl 

acetate (4 x 25 ml). The combined organic fractions were washed with aqueous 

sodium hydroxide (lM, 25 ml). dried (Mg804), and the solvent was evaporated under 

reduced pressure to give the title compound as a gum (1.15 g). 1H NMR (CDCla) ~ 

15 1.66-1.77 (lH, m), 1.88-1.93 (lH, m). 2.22-2.31 (2H, m), 2.46-2.60 (2H, m}, 3.89 (3H, 

s), 4. 75, (lH, app. pent, J 7.0 Hz), 6. 74 (lH, d, J 8.6 Hz), 7.91 (lH, dd, J 8.6, 2.1 Hz). 

and 8.23 (IH, d, J 2.1 Hz). 

DESCRIPTION 68 

20 3-Bromo-4-Ccyclobutvloxv)bcnzenecarboxamide 

Aqueous sodium hydroxide (4M; 4 ml) was added to a solution of methyl 3-

bromo·4·(cyclobutyloXY)henzoate (Description 67, 1.15 g; 4 mmol) in methanol (16 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 ml). The aqueous layer was acidified with hydrochloric acid (5M) and the 

resulting suspension was extracted with dichloromethane (2 x 25 mJ). The combined 

. organic fractions were dried (MgSO.o1), 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). lH NMR (DMSO- dG) S 1.60-1.88 (2H, m). 2.01-2.12 (2H., 

m), 2.43-2.51 (lH, m), 3.34 (SH, s), 4.83 (lH, app. pent, J 7.1 Hz). 7.00 (lH, d, J 8.6 
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Hz), 7.33 (lH, hrs), 7.84 ( lH, dd, J8.6, 2.1 Hz), 8.09 (1 H, hrs), and 8.10 (IH, d, J 

2.1 Hz). 

DESCRIPTION 69 

5 2-Bromo-4-(trifluoromethoxv)benzonitrile 

A solution of sodium nitrite (2.76 g, 40 mmol) in water (15ml) was added 

dropwise to a suspension of2-bromo-4-(trifluoromethoxy)aniJine (10.2 g, 40 mmol) in 

a mixture of concentrated hydrochloric acid (20 ml) and water (50 ml) at 0 °C. The 

mixture was stirred at 0 °C for 45 min., then added dropwise to a mixture of 

10 potassium cyanide (11.4 g, 176 mmol) and copper (II) sulfate {6.4 g, 40 mmol) in 

water (80 ml) at 65 °C. The mixture was stirred at 65 °C for 30 min., cooled to room 

temperature and filtered through a pad of HyfloTM washing with dichloromethane (2 

x 200 ml). The phases were separated and the aqueous phase was extracted with 

dichloromethane (100 ml). The combined organic fractions were dried and the solvent 

15 was evaporated under reduced pressure. The residue was purified by flash column 

chromatography on silica, eluting with hexane/EtOAc (75:25), to give the title 

compound as an oil. •H NMR (360MHz, CDCls) ~ 7.12-7.15 (lH, m), 7.56 (lH, s), and 

7.72 (lH, d, J 8.6 Hz). 

DESCRIPTION 70 

20 (2-Bromophenyl)methylsulfoxide 

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 (Mg$Q4) 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 (ES1
·) 219 (M+l). 

DESCRIPTION 71 

30 (2-Bromophenyl>methylsulfone 

Oxone ™ (9. 7g) in water (40 ml) was added slowly to a stirred, cooled cooled (O 

°C) solution of 2-{bromophenyl)methylsulfoxide (Description 70; 24.mmol) and 

sodium bicarbonate (16 g) in acetone (20 ml). The mixture was heated at 60 °C for 2 

h. then water and dichlorometbane were added. The layers were separated and the 

35 organic phase was dried (Mg$04) and the solvent was evaporated under reduced 
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pressure. The residue was purified by chromatography on silica gel, eluting with 

hexane/EtOAc (100:0 increasing to 70:30) to give the title compound (4.l g) m.p. 106-

107 °C. m/z (ES+) 235,237 (M+ 1). 

DESCRIPTION 72 

C3S.5R.6Sl-3-C5-Cvano-2-methoxyphenyll-6-phenyl- l-oxa-7-(trjfluoroacetyDaza­

spiro(4.5ldecane 

Prepared from the compound of Example 139 according to the method of 
Example 111. JH NMR (250MHz, CDCb) 61.71-1.81 (3H, m), 2.05-2.28 (SH, m), 2.05-

10 2.28 (3H, m), 3.24·3.36 (lH. m), 5.55 (IH, s), 6.79-6.83 (lH, d, J 12.3 Hz), 7.19-7.32 

(4H, m), and 7.42-7.49 (3H, m). m/z (ES+) 445 (M+l). 

DESCRIPTION 73 

Methyl 3-Bromo-4-hydroxyphenylethanoate 

15 Bromine (16.59 g, 104 mmol) in chloroform (25 mL) was added d.ropwise to a 

stirred, cooled (0 °C) mixture of methyl 4-hydtoxyphenylethanoate (17.25 g, 104 

mmol) and acetic acid (10 mL) in chloroform {140 mL). The mixture was stirred at 0 

°C for 1 h., diluted with dichloromethane (100 mL), washed with water (2 x 200 mL) 

and brine (200 mL), dried (MgSQ4) and the solvent was evaporated under reduced 

20 pressure to give the title compound as a colorless solid (25.43 g, 100%). lH NMR 

(360MHz. CDCla) 6 7.39 {lH, d, J 2.0 Hz}, 7.12 (IH. dd, J 8.3, 2.0 Hz), 6.96 (lH, d, J 

8.3 Hz). 5.54 {lH. br s), 3.70 (3H, s), and 3.54 (2H, s). 

DESCRIPTION 74 

25 Methyl 3-Bromo-4-Methoxvohenylethanoate 

Methyl iodide (2.05 mL. 4.68 g, 33 mmol) was added to a mbi:ture of methyl 3-

bromo-4-hydroxyphenylethanoate (Description 73, 7.35 g, 30 mmol) and potassium 

carbonate (8.29 g, 60 mmol) in dimethylformamidc (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 (IM. 2 x 100 mL), water (2 x 100 mL) and 

brine (100 mL), dried (MgSO.,) and the solvent was evaporated under reduced 

pressure to give the title compound as a colorless solid (7.65 g, 100%). 1H NMR 

(360MHz, CDCb) 6 7.47 (lH, d, J 2.1 Hz), 7.18 (lH, dd, .J 8.4, 2.1 Hz), 6.85 (IH, d, J 

35 8.4 Hz), 3.88 (3H. s}, 3.70 (3H, s), and 3.49 (2H, s). 
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DESCRIPTION 76 

(3S.5R.6S>-7-(4-Chlorobut-2-yn-l-yll-3-[2-isopropoxy-5-(trifluoromethyl)phenyll-6-

phenyl-1-oxa-7-aza-spiro[4.5)decanc 

5 1,4-Dichlorobutyne (0.2ml) was added to a mixture of(3S,5R,6S)-3-(2-(2,2,2-

trifluoroethoxy)-5-fluorophenyl)-6-pbenyl-l-oxa-7-aza-spiro[ 4.5]decane (Example 19, 

100 mg), and potassium carbonate (140 mg) in dimethylformamide (1 mL) and the 

mixture was stirred at room temperature overnight . The mixture was diluted with 

water (20 ml) and extracted with ether (3 x 5 ml). The combined organic fractions 

10 were washed with brine, dried (MgS04) and the solvent was evaporated under 

reduced pressure. The residue was purified by chromatography on silica gel, eluting 

with hexane/EtOAc (95:5 increasing to 80:20) to give the title compound as a 

colorless oil (lOOmg). m/z (ES+) m/z 506 (M+ 1). 

15 DESCRIPTION 76 

C3S. 5R.G8)-7-C 4-Azidobu t· 2-yn- l-yll-3-[2-isopropoxy-5-(trifluoromethyllphenylJ -6-

phenyl-1 ·oxa-7-aza·§.Piro[4.5]decane 

Sodium azide (15 mg) was added to a solution of (3S,5R,6S)-7-(4-chlorobut-2-

yn-l-yl)-3-[2-isopropoxy-5-(trifluoromethyl)phenyl]·6-phenyl-l-oxa-7-aza-

20 spiro[4.5]decane (Description 75, 100 mg) in dimethylsulfoxide (lml). The mixture 

25 

was stirred at room temperature overnight, diluted with water (20 ml) and extracted 

with ether (3 x 5 ml). The combined organic fractions were washed with brine, dried 

(MgS04) 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). 

DESCRIPTION 77 

1-Dimethylamino-4-Ctrifluoromethoxy)benzene 

A mixture of l-bromo-4-(trifluoromethoxy)benzene (2.41 g), 

ti·is{dimethylamino)borane (1.43 g), sodium t-butoxide (1.34 g), 

30 tl'is(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 (Mg$04) and the 

solvent was evaporated under reduced pressure. The residue was purified by 

35 chromatography on silica gel. eluting with hexane/EtOAc (99:1 increasing to 
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95:5) to give the title compound as an oil {600 mg). 1H NMR (360MHz, CDCb) 

~ 2.95 (6H, s), 6.66 (2H, d, J9 Hz), and 7.08 (2H, d, J 8.5 Hz). mlz (ES+) mlz 

206 (M+l). 

DESCRIPTION 78 

2-Dimethvlamino-5-(trifluoromethoxv)bromobenzene 

Bromine (0.15 ml) was added dropwise to a stirred, cooled (0 °C) mixture of 1-

dimethylamino-4-(tritluoromethoxy)benzene (Description 77, 600 mg) and 

sodium carbonate {620 mg) in chloroform (15 ml). The mixture was stirred for 

10 1 h. and diluted with water. The organic layer was washed with brine, dried 

(MgSO.f) and the solvent was evaporated under reduced pressure. The residue 

was purified by chromatography on silica gel, eluting with hexane/EtOAc 

(99:1 increasing to 95:5) to give the title compound as an oil (300 mg). lH 

NMR {360MHz, CDCls) 8 2. 79 (6H, s), 7.06 (lH, d, J 9 Hz), 7 .14 (lH, dd, J 6, 

15 1.5 Hz), and 7.44 (lH, d, J2.0 Hz). m/z (ES+) m/z 270, 272 (M+l). 

DESCRIPTION 79 

C2R.3Rl- l-(Phenylmethoxvcarbonyll-2-pbenylpiperidin-3-ol 

(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 (lM, 500 mL). The mi.Xture 

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 (MgS04) 

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, 95%). 1H NMR (250MHz, CDCb) 8 7.47-7.24 (lOH, m), 

SO 5.44 (lH, d, J 5. 7 Hz), 5.14 (lH, d, J 12.4 Hz),. 5.07 (lH. d, J 12.4 Hz). 4.09 (2H, m), 

3.09 (IH, m), and 1.88-1.58 (6H, m). 
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DESCRIPTION 80 

(:::t:)-l-(phenylmethoXYcarbonyll-2·phenylpiperidin-3-one 

PCT/GB97/01630 

Dimethyl sulfoxide (9.1 mL, 10.0 g, 128.6 mmol) in dichloromethane (50 mL) 

was added slowly to a cooled (-75 °C) solution of oxalyl chloride (6.9 mL, 10.2 g, 80.4 

5 mmol) in dicbloromethane (500 mL). The mixture was stirred at -75 °C for 15 min., 

then (2R,3R)-l-(phenylmethoxycarbonyl)-2-phenylpiperidin-3-ol (Description 79, 20.0 

g, 64.3 mmol) was added slowly. The mixture was stirred at -75 °C for 1 h., then 

triethylamine (27 mL, 19.5 g, 192.9 mmol) was added. The mixture was stirred at -75 

°C for 1 h., then at room temperature ovenight. The mixture was washed with 

10 aqueous citric acid (lM), aqueous sodium hydrogen carbonate, water, and brine, 

dried (MgSQ4} and the solvent was evaporated under reduced pressure to give the 

title compound as a yellow oil (19.56 g, 98%). 1H NMR (250MHz, CDCla) 8 7.39-7.20 

(lOH, m), 5.74 (lH, hrs), 5.17 (2H, br s), 4.13 (lH, br s), 3.40 (lH, br m), 2.47 (2H, m), 

andl.94 (2H, m). 

15 
DESCRIPTION 81 

(:i:)-C2S*.3R*>·3-(3-Hydrm;ypropyn-lvll-l-(phenylmethoxvcarbonyl>-2· 

phenylpiperidin-3-ol 

Prepared from the compound of Description 80 according to the method of 

20 Description 7. 1H NMR (250MHz, CDCla) ~ 7.66 (2H, d, J 6.0 Hz), 7.31 (8H, m), 5.66 

(IH, s). 5.15 (lH, d, J 12.5 Hz),. 5.09 (lH. d, J 12.5 Hz). 4.12 (2H, s), 4.08 (lH, m), 

3.55 (2H, br s), 3.20 (IH, m), 2.91 (lH, m), and 2.34-1.35 (3H, m). 

DESCRIPTION 82 

25 (:1:)-{5R* .6S*l-3-Tributvlstanny1·6·phenyl·l-oxa·'1-(phenylmethoncarbonyllaza­

spiro[4.5ldec-3-ene 

Prepared from the compound of Description 81 according to the method of 

Description 8. 1H NMR (250MHz, CDCla) 5 7.39-7.14 (lOH, m), 5.91 (lH, t, J 2.4 Hz). 

5.15 (lH, d, J 12.5 Hz),. 5.01 (lH, d, J 12.5 Hz), 4.99 (IH, s). 4.60 (lH, dd, J 12.8, 2.4 

30 Hz), 4.22 (IH, m), 4.14 (lH, dci, J 12.8, 2.4 Hz), 3.31 (lH, m), 2.01-1.70 (4H, m). 

andl.54-0.82 (27H. m). 
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DESCRIPTION 83 

(:t)-C5R*.6S*)-3-lodo-6-phenyl- l-oxa· 7 -(phenylmethoxvcarbonyl>aza-spiro[4.51dec-3· 

A solution of iodine (2.08 g, 8.2 mmol) in dichloromethane (100 mL) was 

5 added to a stirred solution of (:t)·(5R*,6S*)-3-tributylstannyl-6-phenyl-l-oxa-7-

(phenylmethoxycarbonyl)aza-spiro(4.5)dec-3-ene (Description 82, 5.0 g, 7.8 mmol) at 

-78 °C. The mixture was stirred for 1 h. and quenched with saturated sodium 

sulphite solution (10 mL). After warming to room temperature the mixture was 

washed with saturated sodium chloride solution (100 mL), dried (MgSOc) and the 

10 solvent was evaporated under reduced pressure. The residue was taken up in 

acetonitrile (100 mL) and washed with hexane (3 x 100 mL). The hexane washes 

were extracted with acetonitrile (3 x 50 mL). The combined acetonitrile fractions 

were evaporated under reduced pressure to give a yellow oil, which was triturated 

with hexane to give the title compound as a white solid (2.27 g, 61%). 1H NMR 

15 (360MHz, CDCla) 5 7.40 (2H, d, J7.4Hz), 7.20-7.33 (SH, m), 6.36 (lH, t, J 2.2Hz), 

5.16 (lH, s), 5.12 (2H, s), 4.49 (lH, dd, J2.2 and 12.6Hz), 4.16 (lH, dd, J 2.2 and 

12.6Hz), 4.13-4.19 (lH, m), 3.08·3.18 (lH, m), 2.00-2.12 (lH, m), 1.70-1.84 (3H, m). 

mlz (ES+) 476 (M+l). 

20 DESCRIPTION 84 

(:1::)-(5R* .6S*>-6-Phenyl-1-oxa-7-Cphenylmethoxvcarbonyllaza-spirof 4.5Jdec-3-ene 

A solution of (:1:)-(5R* ,6S*)-3-iodo-6-phenyl-1-oxa-7-

(phenylmethoxycarbonyl)aza-spiro[4.5)dec-3-ene (Description 83, 1.11 g, 2.a4 mmol), 

a,a.'-azo-isobutyronitrile (38 mg, 0.23 mmol) and tributyltin hydride (0.75 mL, 2.80 

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 %). 1H NMR (360MHz, CDCls) 6 7.45 (2H, d, J 7.2Hz), 7.20· 7.31 (8H, m), 6.00 (lH, 

dt, J 6.2, 2.3Hz), 5.87 (IH, bd, J 6.2Hz), 5.15 (lH, s), 5.15 (lH, d, J 12.5Hz), 5.09 (lH, 

d, J 12.5Hz), 4.61 (lH, dt, J 13.3, 1.9Hz). 4.32 (lH, dt, J 13.2, 2.lHz), 4.16 (lH, dd. ~J 

13.1, 5.7Hz), 3.08-3.18 (lH. m), 2.00·2.10 (lH, m), and 1.70-1.90 (3H, m). mlz (ES•) 

35 350 (M+ t). 
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DESCBIPTION 86 

Z-C2S.3Rl-1-tert-Butoxycarbonyl-3-(3-hydroxyprop-l-en-l-yll-2-phenylpiperidin-3-ol 

Palladium on calcium carbonate. poisoned with lead (Lindlar catalyst, 2 g} 

5 was added to a solution of(2S,8R)-1-tert-butoxycarbonyl-3-(3-hydroxypropyn-lyl)-2· 

phenylpiperidin-3-ol (Description 7; 82 g, 96.6 mmol) in ethyl acetate (300 mL) and 

the mixture was stirred under hydrogen (1 Atm.) for 4 h. The mixture was filtered 

and the solvent was evaporated under reduced pressure to give the title compound as 

an oil (32 g, 100%). 1H NMR (360MHz, CDCla) 8 7.42 (2H, d. J 1.6 Hz), 7.35-7.25 (3H, 

10 m), 5.83 (lH, d, J12.3 Hz), 5.68 (lH, dt, J 12.3, 6.0 Hz), 5.06 (IH, s), 4.27 (lH, m), 

4.12 (2H. m), 3.82 (lH, m), 3.13 (lH. s), 2.28 (lH, t, J 5.9 Hz). 2.02 (lH, m), 1.92-1.78 

(3H, m). and 1.32 (9H, s). mlz (ES+) 334 (M+ 1). 

DESCRIPTION 86 

15 CSR.68)-6-PhenyJ-1-oxa-7 -(tert-butoxycarbonyllaza-spiro[ 4.5Jdec-3-ene 

Diethylazodicarboxylate (18.2 mL, 115 mmol) in THF (100 mL) was added 

dropwise to a solution of Z-(2S,3R)-l-tert-butoxycarbonyl-3-(3-hydroxyprop-l-en- l· 

yl)-2-phenylpiperidin-3-ol (Description 85; 32 g, 96 mmol) and triphenylphosphine 

(30.2 g, 115 mmol) in THF (700 mL). The mixture was stirred at 0 °C for 30 min. 

20 then at room temperature for 1.5 h. The solvent was evaporated under reduced 

pressure and the residue was purified by :flash column chromatography on silica gel, 

eluting with hexane/EtOAc (95:5 increasing to 80:20) to give the title compound as a 

colorless solid (23.4 g, 77%). 1H NMR (CDCla) a 7 .45 (2H, d, J 7 .4 Hz), 7 .27 (2H, t, J 

7.4 Hz). 7.20 (IH, t, J7.4Hz), 6.03 (lH, dt, J6.l, 2.0 Hz), 5.68(1H, dt, J6.1, 2.0 Hz), 

25 5.06 (lH, s), 4.61 (lH, dt, J 13.1, 2.0 Hz), 4.32 (lH, dt, J 13.l, 2.0 Hz), 4.08 {lH, m), 

3.05 (lH, m), 2.05 {lH, m), 1. 75 (3H, m), and 1.37 (9H, s). mlz (ES+) 316 (M+ 1). 

DESCRIPTION 87 

(28>-1-tert-Butoxycarbonyl-2-(4-fluorophenyl)piperidin-3-one 

30 Prepared from (2S,3Sj-1-tert-but.oxycarbonyl-3-hydroxy·2-(4-

35 

fluorophenyl)piperidine (prepared by the method described in Int. Patent Publication 

WO 94119323) according to the method of Description l. 1H NMR (360MHz, CDCla) a 
1.43 (9H, s). 1.99 (2H, m), 2.48 (2H, m) 3.31 (lH, m), 4.05 (lH, br s), 5.62 (lH, br s), 

7.04 (2H, t, J7.4 Hz), and 7.21 (2H, dd, J7.5, 8.9 Hz). 
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DESCRIPTION 88 

C2S.3R>-l-tert-Butoxvcarbonyl-3-C3-hydroxypropyn-l-yll-2-C4-fluorophenyl)piperidin-

3-ol 

Prepared from the compound of Description 87 according to the method of 

5 Description 7. lH NMR (360MHz, CDCla) l> 1.40 (9H, s), 1.64 (lH, m), 2.04 (2H, m), 

2.1 (lH, m), 2. 75 ( lH, td, J 13.4, 3.6 Hz), 3.03 (1 H, br s), 3.4 7 (lH, br s), 3.96 (lH, 

dd, J 14.8, 4.7 Hz), 4.25 {2H, s), 5.68 (lH, s), 6.96 (2H, t, J6.7 Hz), and 7.53 (2H, dd, 

J 8.5, 6.4 Hz). 

10 DESCRIPTION 89 

Z-C2S.3.Rl-l-tert-Butoxycarbonyl-3-C3-bydroxyprop-1-en· l-yll-2-C4-

fluorophenyl)piperidin-3-ol 

Prepared from the compound of Description 88 according to the method of 

Description 85. 1H NMR (360MHz, CDCla) li 1.34 (9H, s), 1.77 (lH, m), 1.90 (lH, m), 

15 2.03 (lH, m), 3.19 (2H, dd, J 11.3, 5.9 Hz), 4.06 (lH, dd, J 13.7, 6.04 Hz), 4.18 (lH,. 

dd, J 5.73, 1.2 Hz), 4.30 (lH, dd, J 14.0, 7.4 Hz). 6.10 (IH, s), 5.68 (lH, m), 5.85 (lli, 

dt, J 12.3, 1.3 Hz), 7.00 (2H, t, J 8.9 Hz}, and 7.41 (2H, dd, J 8.71, 5.6 Hz). 

DESCRIPTION 90 

20 (5R.6S>-6-C4-Fluorophenyll-1-oxa-7 -(tert-butoxvcarbonyllaza-spiro[4.5ldec-3-ene 

Prepared from the compound of Description 89 according to the method of 

Description 86. lff NMR (360MHz, CDCla) 6 1.87 (9H. s), 1.75 (3H, m). 1.99 (lH, m), 

3.04 (lH, td, J 11.7 Hz), 4.08 (lH, dd, J 13.2 Hz), 4.27 (lH, dt, J 12.9 Hz). 4.60 (lH, 

dt, J 13.2, 1.8 Hz), 5.00 (lH, s). 5.87 (lH, d, J 6.16 Hz), 5.99 (lH, 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 

(3S.5R.6S)-3-C2-Methoxv-6-CtritluoromethoXYlJJhenyl>-6-phenyl-1-oxa-7-(tert­

butoxycarbonyllaza-spiro[4.5ldecan-3-ol 

30 2-Bromo-4-(trifluoromethoxy)anisole (Description 12, 417 mg, 1.54 mmol) was 

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 

35 room temperature and added dropwise to a cooled (O °C) solution of (5R,6S)-3-keto-6-
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phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5)decane (Description 4, 212 mg, 

0.64 mmol) in diethyl ether (10 mL). The mixture was stirred at 0 °0 for 10 min. and 

at room temperature overnight. Saturated aqueous ammonium chloride (40 mL) was 

added and the mixture was extracted with ethyl acetate (2 x 40 mL). The combined 

5 organic fractions were washed with brine (20 mL), dried (MgS04) and the solvent 

was evaporated under reduced pressure. The residue was purified by column 

chromatography on silica gel, eluting with ethyl acetate/hexane (1:5) to give the title 

compound as a pale foam (240 mg, 72%). 1H NMR (360MHz, CDCls) <> 1.47 (9H, s), 

1.52-1.71 (3H, m), 2.17·2.22 (lH, m). 2.42 (IH, d, J 13.5 Hz), 2.56 (lH, d, J 13.5 Hz), 

10 2. 77-2.84 (lH, m), 3.89 (3H, s). 3.96-4.00 (IH, m), 4.20 (lH, d, J 9.5 Hz), 4.29 (lH, d, .J 

9.5 Hz), 5.78 (lH, s), 6.90 (lH, d, J 8.9 Hz), 7.13-7.16 (IH, m), 7.21-7.25 (lH, m), 7.30-

7.35 (lH, m), and 7.62 (2H, d, J 7.7 Hz). mlz (Es+) 524 {M+l). 

DESCRIPTION 92 

15 C5R.6S>-3-C2-Methoxy-5-Ctritluoromethoxy>ohenyll-6-phenyl-l-oxa-7 -aza­

spiro[4.6ldec-2-ene and (5R.6S)-3-C2-methoxy-6-Ctritluoromcthoxy)phenyll-6-phenyl­

. l-oxa-7-u;n-spiro[4.5)dec-3-ene 

Tritluoroacetic acid {l mL) was added to a cooled {O °C) solution of 

(3S,5R,6S)-3-(2-methoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7 -(tert-

20 butoxycarbonyl)aza-spiro[4.6]decan-3-ol (Description 91, 240 mg, 0.46 mmol) in 

dichloromethane (10 mL). The solution was stired at 0 °0 for 10 min. and at room 

temperature for 1 h. The solvent was evaporated under reduced pressure and 

saturated aqueous potassium carbonate was added. The mixture was extracted with 

ethyl acetate (2 x 40 mL) and the combined organic fractions were washed with brine 

25 (20 mL), dried (MgS0.1} and the solvent was evaporated under reduced 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-l-oxa-7-aza-spiro(4.5]dec-2-ene (29 mg, 16%), 1H 

NMR (360MHz, CDCla) ~ 1.56-1.65 (2H, m), 2.05-2.12 (lH, m). 2.22·2.26 (lH, m), 2.41 

30 (IH, dd, J 14.0, 1.6 Hz), 2. 76 (lH, dd, J 14.0, 1.9 Hz), 2.87 (lH, dt, J 12.2, 2. 7 Hz), 

3.23-3.28 (IH, m), 3.59 (lH, s), 3.79 (3H, s), 6.58 (lH, d, J2.7 Hz), 6.98 (lH, d, J 8.9 

Hz), 6.83-6.85 (lH. m), 7.13 (lH, s), 7.15·7.26 (3H, m), and 7.43-7.45 (2H. m), m/z 

(ES .. ) 506 (M+l) and (5R,6S)-3-(2-methoxy-5-(trif1.uoromethoxy)phe11.yl)-6·phenyl-1-

oxa-7-aza.spi1·0{4.5/dec-3-e1ie (69 mg, 37%), 1H NMR (250MHz, CDCla) 1; 7.45 (2H, d, 

35 ti 7.2 Hz), 7.30·7.2 (3H. m), 7.13-7.09 (lH, dd, J 9.0 Hz}, 6.89 (2H, s+d), 6.64 (lH, t, tl 
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2.04 Hz). 5.16 (lH, s), 4.96 and 4.56 (2H, ABdd, J 12.l and 2 Hz), 4.11 (lH, m), 3.86 

(3H, s), 3.08 (lH, m). 2.1 (lH, m), 1.87-1.77 (3H, m), and 1.37 (9H, s), m/z (ES+) 506 

(M+l). 

DESCRIPTION 93 

3-Bronio-2-phenylprop-1-ene 

A mixture of 2-phenylprop-1-ene (14.16 g, 0.12mol), N-bromosuccinim.ide 

(13.5 g, 72 mmol) and a.,a'-azoisobutyronitrile (1.5 mg) in carbon tetrachloride (7.5 

mL) was placed in a pre-heated oil bath at 170 °C (the internal temperature rose to 

10 110 °C). The slurry was stirred vigorously at this temperature for 2 h. and was then 

allowed to cool to ambient temperature. The mixture was filtered, washing with 

carbon tetrachloride, and the solvent was evaporated under reduced pressure. The 

residue was purified by column chromatography on silica gel, eluting with hexane to 

give the title compound as an oil (320 mg). 1H NMR (250MHz, CDCla) ~ (7.85-7.81 

15 (2H, m), 7.75-7.63 (3H, m), 5.89 (lH, s), 5.82 (lH, s), and 4.72 (2H, s). 

DESCRIPTION 94 

C2S.3Rl-1-tert-Butoxycarbonvl-2-phenyl-3-(2-phenylpron-1-en-3-yl)piperidin-3-ol 

A Grignard reagent was prepared from 3-bromo-2-phenylprop-l-ene 

20 (Description 93, 150 mg, 0. 76 mmol) and magnesium metal (24 mg, l mmol) in THF 

(4 mL). The solution was cooled to -30 °C and a solution of (2S)-1-tert­

but.oxycarbonyl-2-phenylpiperidin-3-one (Description l, 161mg,0.59 mmol) in THF 

(1 mL) was added. The mixture was stirred at ambient temperature for 16h., then 

saturated aqueous ammonium chloride (10 mL) was added. The mixture was 

25 extracted with ethyl acetate (2 x 20 mL) and the combined organic fractions were 

dried (Na2SO.t). 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 (52 mg). 1H NMR (360MHz, 

CDCls) a 7.44-7.20 (lOH, m), 6.43 (lH, s), 5.25 (lH, s), 5.12 (lH, s), 4.06-4.03 (lH, m), 

30 3.34-3.30 (lH, m), 3.08-2.94 (3H, m), 2.47-2.43 (lH, m), 1.93-1.86 (2H, m), 1.70-1.64 

(2H, m), and 1.38 (9H, s). m/z (ES+) 394 (M+ 1). 
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DESCRIPTION 95 

C2S.3R.2'Rl·3-Cl-tert-Butoxycarbonyl-3-hydroxy-2-pbenylpiperidin-3-yll-2-

phenylpropan-l-ol 

(2S,3R)-l-tert-Butoxycarbonyl-2-phenyl-3-(2-phenylprop-l-en·3·yl)piperidin-

5 3-ol (Description 94, 46 mg, 0.12 mmol) was dissolved in THF (5 mL) and cooled to O 

°C. Borane-tetrahydrofuran complex (I.OM solution in THF, 0.36 mL, 0.36 mmol) 

was added over 5 min. and the resulting mixture was stined at ambient temperature 

for 16 h. Aqueous sodium hydroxide (4M, 0.5 mL) and aqueous hydrogen peroxide 

(30%, 0.5 mL) were added and the mixture was stirred at ambient temperature for l 

10 h. The mixture was diluted with water (10 mL) and extracted with ethyl acetate (15 

mL). The organic layer was dried (NaiBO.«) and the solvent was evaporated under 

reduced pressure. The residue was purified by preparative thin layer 

chromatography on silica, eluting with hexane/ethyl acetate (75:25) to give the title 

com.pound as an oil (13 mg). 1H NMR (250MHz, CDCls) a 7 .61· 7 .48 (2H, m), 7 .34-7 .19 

15 (8H, m), 5.29 (lH, s), 4.03-3.98 (lH. m), 3.83-3.70 (2H, m), 3.29-3.19 (lH, m), 3.16-

3.03 (lH, m), 2.41·2.30 (3H, m), 2.12-1.95 (2H, m), 1.78-1.73 (2H, m), 1.45-1.41 (lH, 

m), and 1.31 (9H, s). m/z (ES+) 412 (M+ 1). 

DESCRIPTION 96 

20 ( 48)-4-Benzyl-3-(2-methoxyphenyllacetvl· l, 3-oxazolidin-2-one 

Thionyl chloride (6.91 mL) was added slowly t.o a warmed (50 "C) solution of 

2-methoxyphenylacetic acid (13.77 g, 0.083 mol) and dimethylformamide (0.1 mL) in 

toluene (50 mL) and the mixture was stirred at 50 °C for 2 h. The solvent was 

evaporated under reduced pressure and the :residue was dissolved in 

25 tetrahydrofuran (50 mL). To a cooled solution (-20 "C) of (4S)-4-benzyl oxazolidine-2-

one (14. 7 g, 83 mmol) in tetrahydrofuran (80 mL) was slowly added n-butyl lithium 

(l.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 

(MgSQ4) and the solvent was evaporated under reduced pl'eSsure. The residue was 

purified by chromatography on silica gel eluting with hcxane/EtOAc (90:10 

increasing to 50:50) to give the title compound (12.8 g) 1H NMR (360MHz, CDCla) ~ 
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7.37-7.15 (7H, m), 6.92 (2H, m), 4.71 (lH, m), 4.30 (lH, d, J 17.6 Hz), 4.26-4.17 (4H, 

m), 3.82 (3H, s), 3.29 (lH, dd, J 13.4, 3.1 Hz), and 2.81(1H, dd, J 13.3 9.4Hz). 

DESCRIPTION 97 

5 C2'R.4S)-4-Benzyl-3-C3-benzyloxy-2-C2-methoxvphenylllpropionyl-1.3·oxazolidin-2-one 

Titanium tetrachloride in dichloromethane (lM, 37.2 mL) was added to a 

cooled(-80 °C) solution of (48)-4-benzyl-3-(2-methoxyphenyl)acetyl- l, 3-oxazolidin-2· 

one (Description 96, 12.1g,37.2 mmol) in dichloromethane (100 mL) and the mixture 

was warmed to room temperature. The mixture was cooled -80 °C and 

10 diisopropylethylamine (7 .0 mL, 39.4 mmol) was added. The mixture was warmed to O 

°C for 1 h., benzyloxymethyl chloride (10.3 mL, 74.4 mmol) was added and the 

mixture was stirred at room temperature for 16 h. The mixture was poured into 

saturated aqueous ammonium chloride and ethyl acetate and the organic phase was 

washed with water and brine and dried (MgSQ4). The solvent was evaporated under 

15 reduced pressure and the residue was recrystallized from ethyl acetate/hexane to 

give the title compound (9.14 g). 1H NMR (360MHz, CDCls) l> 7.36-7.21 (14H, m), 6.9-

6.85 (2H, m), 6.80 (lH, dd J 9.33Hz and 4.45Hz), 4.69 (lH, m), 4.63 (2H, s), 4.16-4.06 

(3H, m), 3.85 (3H, s), 3.74 (lH, dd J 9.3Hz and 4.5Hz), 3.30 (lH, dd J 13.5Hz and 

3.14Hz), and 2.83 (lH, dd J 13.5Hz and 9.2Hz). 

20 

DESCRIPTION 98 

{28>-3-Benzyloxy-2-(2-methoxyphenyllpropan-l-ol 

Lithium borohydride (0.366 g, 16.8 mmol)was added to a solution of (2'R,4S)-

4-benzyl-3·[3-benzyloxy-2-(2-methoxyphenyl))propionyl-l,3-oxazolidin-2-one 

25 (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 

(lM, 100 mL) and ethyl acetate (200 mL) were added and the layers were separated. 

The organic phase was washed with water and brine, dried (MgSQ,) 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). 1H NMR(250MHz, CDCls) 6 7 .38· 7 .13(5H, 

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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DESCRIPTION 99 

(2R)-3-Benzvloxy-l-chloro·2·C2-methou;phenyllnropane 

PCT/GB!n/01630 

A solution of (28)-3-benzyloxy-2-(2-methoxyphenyl)propan-l-ol (Description 

98, 2 g. 7.4 mmol) and triphenylphosphine (2.12 g, 8.1 mmol) in carbon tetrachloride 

5 (10 mL) was heated in an oil bath at 100 °C for 5 h. Methanol (1 m.L) was cautiously 

added and the mixture was cooled to room temperature and stirred for 16 h. The 

solvent was evaporated under reduced pressure and the residue was purified by 

chromatography on silica gel, eluting with hexane/EtOAc (100: 0 increasing to 95:5) 

to give the title compound (1.5 g). lH NMR (250MHz, CDCls) a 7.37-7.2 (7H, m), 6.96-

10 6.86 (2H, m), 4.54 (2H, s), 3.92 (2H, m), and 3.81-3.73 (7H,m). 

DESCRIPTION igo 

(2S.3R.2' Rl- l-tert-Butoxvcarbonyl-3-hvdroxv-3-[3-benzvloxy-2-(2-

methoxyphenvllpropyl)-2-phenvlpiperidine 

15 A suspension of magnesium (0.1 g, 4.2 mmol) in tetrahydrofuran (1 mL) was 

treated with a solution of(2R)-3-benzyloxy-1-chloro-2-(2·methoxyphenyl)propane 

(Description 99, 0.46 g, 1.55 mm.ol) in tetrahydrofuran (1 mL) at 60 °C for 3 h. The 

mixture was cooled and (28)-1-tert-butoxycarbonyl-2-phenylpiperidin-2-one 

(Description 1) in tetrahydrofuran (1 mL) was added. The mixture was stirred at 

20 room temperature for 1 h., partitioned between ethyl acetate and saturated 

ammonium chloride solution and the organic phase was washed with water and 

saturat.ed brine and dried (MgS04). 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). 1H NMR(360MHz, CDCh) a 
25 7.48 (2H, d J 6.8Hz), 7.36 (lH, d J 4.5Hz), 7.30-7.16 (9H, m), 6.88 (lH, t J 7.4Hz), 

6.84 (IH, d J 8.0Hz), 5.17 (IH. s), 4.53 (2H, s), 4.00 (lH. dd), 3.83-3.68 (5H, m), 

3.67(2H, m). 3.27 (lH,s). 3.02 (lH, td J 3.0Hz and 12.0Hz), 2.35 (lH, dd J 14. 7H7. and 

6.12Hz), 2.20 (lH, dd J 14.6Hz and 6.2Hz), 2.04 (lH, m), 1.76 (2H,m), and 1.28 (9H, 

s). m/z (ES+) 532 (M+ 1). 

30 
DESCRIPTION 101 

C2S.3R.2'Rl-3-Cl-tert-Butoxvcarbonyl-3-hydroxy-2-phenylpiperidin-3-yl>-2-C2· 

methoxypheny})propan-1-ol 

A solution of (2S,3R,2'R)· l·tert·butoxycarbonyl-3-hydroxy-3-ra-benzyloxy-2·(2-

35 methoxyphenyl)propyl)-2-phenylpiperidine (Description 100. 0.115 g) was 
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hydrogenated in the presence of 10% palJadium hydroxide on carbon (50 mg) in ethyl 

acetate (10 mL) and methanol (10 mL) at 50psi for 1 h. The mixture was filtered and 

the solvent was evaporatedunder reduced pressure. The residue was purified by 

chromatography on silica gel, eluting with hexane/EtOAc (95:5 increasing to 75:25) 

5 to give the title compound (0.073 g). 1H NMR (360MHz, CDCla) 6 7.48(2H, d J7.2Hz), 

7.30-7.16(5H, m), 6.91(1H, t J7.5Hz). 6.86(1H, d J7.9Hz), 5.19(1H, s), 4.00(lH, dd J 

13.0Hz and 4. 7Hz), 3.82(3H, s), 3. '19-3.62(3H, m), 3.09(1H, m), 2.69(2_H, vbs), 2.33(1H, 

dd J 14.7Hz and 5.6Hz). 2.08(1H, dd J 14.9Hz and 6.4Hz), 1.98(1H, m), l.73{3H, m), 

1.27(9H, s). m/z (ES+) 442 (M+ 1). 

10 
DESCRIPTION 102 

2-Benzyloxy-5-(trifluoromethoxvlbenzene 

Benzyl bromide (66.17 mL, 95.36 g, 0.56 mol) was added to a mixture of 4-

(trifluoromethoxy)phenol (90.26 g, 0.61 mol) and potassium carbonate (140.97 g, 1.2 

15 mol) in dimethylformamide (160 mL) and the mixture was stirred at room 

temperature for 72 h. The mixture was poured into water (1.5 1) and extracted with 

ethyl acetate (3 x 500 mL). The combined organic fractions were washed with 

aqueous sodium carbonate (saturated, 600 mL), dried {MgSQ4) and the solvent was 

evaporated under reduced pressure to give the title compound as a colorless solid 

20 (133.5 g, 99%). lff NMR (360MHz, CDCla) 5 7.39 (5H, m), 7.14 (2H, d, J 9.0 Hz), 6.95 

(2H, d, J 9.0 Hz), and 5.05 (2H, s). 

DESCRIPTION 103 

2-Benzvloxy-5-(trifluoromethoxyliod.obenzene 

25 Iodine (71.96 g, 0.28 mol) in chloroform was added dropwise to a mixture of 2· 

benzyloxy-5-(tritluoromethoxy)benzene (Description 102, 73.06 g, 0.27 mol) and silver 

trilluoroacetate (71.57 g, 0.32 mol) in dichloromethane and the mixture was stirred 

at room temperature for 18 h. The mixture was filtered through celite, washed with 

aqueous sodium thiosulfate (5%, 2 x 2 1), dried (Mg$Q4) and the solvent was 

30 evaporated under reduced pressure . The residue was purified by flash column 

chromatography on silica gel, eluting with hexanelEtOAc, to give the title compound 

as a colorless oil (108.03 g), containing 11 % unreacted 2-benzyloxy-5-

(trifluoromethoxy)iodobenzene. 1H NMR (360MHz, CDCls) 5 7 .67 (lH, d, J 2.8 Hz), 

7.40 (5H, m), 7.16 (lH, dd, J 8.9, 2.8 Hz). 6.82 (lH, d, J8.9 Hz), and 5.14 (2H. s). 

35 
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DESCRIPTION 104 

l·Benzvloxv-4-(difiuoromethoxvlbenzene 

Ethyl chlorodifluoroacetate (25 mL, 0.20 moI) was added to 4-

(benzyloxy)phenol (20.10 g, 0.10 mol), and potassium carbonate (41.90 g, 0.30 mol) in 

5 dimethylformamide (200 mL) and the mixture was stirred at 80 °C for 18 h. 

Additional ethyl chlorodifluoroacetate (12.7 mL, 0.10 mol) and potassium carbonate 

(27.74 g, 0.20 mol) were added and the mixture was stirred at 80 °C for 6 h. 

Additional ethyl chloroditluoroacetate (12.7 mL, 0.10 mol) and potassium carbonate 

(27.74 g, 0.20 moJ) were added and the mixture was stirred at 120 °C for 15 h. The 

10 mixture was cooled, poured into water (1000 mL) and extracted with ethyl acetate 

(500 mL). The organic fraction was washed with aqueous sodium hydroxide (IM, 500 

. mL) and brine (500 mL), dried (MgSQ,) and the solvent was evaporated under 

reduced pressure. The residue was purified by column chromatography on silica gel, 

eluting with hexane/CH2Cl2 {90:10) to give the title compound as a colorless solid 

15 (6.67 g, 27%). lH NMR (360MHz. CDCJs) 8 5.05 (2H, s), 6.42 (lH, t, J 14 Hz), 6.94 

(2H, m), 7.06 (2H, m), and 7.31-7.44 (5H, m). 

DESCRIPTION 105 

2-Benzyloxy·5-(ditluoromethoxyliodobenzene 

20 Prepared from the compound of Description 104 according to the method of 

25 

Description 103. 1H NMR (360MHz, CDCla) o 5.13 (2H, s), 6.40 (lH, t, J 74 Hz), 6.80 

(lH, d, J 8.9 Hz), 7.07 (lH, dd, J 8.9, 2.8 Hz), 7.33 (lH, m), 7.40 (2H, m), 7.48 (2H, m), 

7.60 (IH, d, J 2.8 Hz). 

DESCRIPTION 106 

5-Fluoro-2-hydroxyiodobenzepe 

Chloramine·T trihydrate (50 g, 178 mmol) was added to a stirred, cooled (0 
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 (IM) and 

extracted with ether (4 x 200 mL). The combined organic fractions were washed with 

aqueous sodium thiosulfate (5%1 3 :x 100 mL), water (2 x 50 mL) and brine (50 mL), 

dried (Mg$Q4) and the solvent was evaporated under reduced pressure. The reside 

was purified by flash column chromatography on silica gel, eluting with 
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hexane/CH2Cl2 to give the title compound as an off-white solid (7 .8 g. 18%). •H NMR 

(360MHz, CDCls) a 5.08 (lH. s), 6.90·7.0l (2H, m), and 7.37 (lH, dd, J 7.6, 2.9 Hz). 

DESCRIPTION 107 

5 2-Benzyloxy-5-ftuoroiodobenzene 

10 

Prepared from the compound of Description 106 according to the method of 

Description 36. 1H NMR (360MHz, CDCla) 6 5.10 (2H, s), 6. 78 (lH, dd, J 9.0, 4.6 Hz), 

6.94-7.01 (lH, m), and 7.30-7.56 (6H, m). 

DESCRIPTION 108 

5-Benzyloxy-2-isopronoxynitrobenzene 

2-Bromopropane (4.51 mL, 6.90 g, 48 mmol) was added to a mixture of 4-

benzyloxy-2-nitrophenol (J.Biol.Chem., 1985, 260, 8440, 2.94 g, 12 mmol) and 

potassium carbonate (9.95 g, 72 mmol) in dimethylformamide (20 mL) and the 

15 mixture was stined at 50 °C for 22 h. The mixture was cooled, diluted with water 

(100 mL) and extracted with ethyl acetate (3 x 100 mL). The combined organic 

fractions were washed with aqueous sodium hydroxide (lM, 4 x 100 mL) and brine 

(100 mL), dried (MgS0.1) and the solvent was evaporated under reduced pressure to 

give the title compound as an orange oil (3.40 g, 99%).1H NMR (360MHz, CDCla) l> 

20 7.41-7.33 (6H, m), 7.12 (lH, dd, J9.l, 3.1 Hz), 7.02 (lH, d, J9.1Hz).5.05 (2H, s), 

4.52 (lH, hept. J 6.1 Hz), and 1.35 (6H, d, J 6.1 Hz). 

25 

DESCRIPTION 109 

5-Benzyloxy-2-isopropoxybenzeneamine 

Titanium trichloride (10% solution in 20-30% hydrochloric acid, 50 mL) was 

added to a solution o£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 h. The mixture was poured into ice-cooled aqueous sodium hydroxide (4M, 400 

mL) and the mixture was extract.ed with dichloromethane (8 X 100 mL). The 

30 combined organic fractions were washed with saturated aqueous sodium hydrogen 

carbonate (2 x 200 mL). dried (MgSO.t) and the solvent was evaporated under 

reduced pressure to give the title compound as a dark oil (1.74 g, 71 %).lH NMR 

(360MHz, CDCla) l)7.42-7.25 (5H, m), 6.71 (lH. d, JS.7 Hz), 6.41 (lH, d, J2.9 Hz), 

6.30 (lH, dd, J 8. 7, 2.9 Hz), 4.97 (2H, s), 4.38 (lH, hept, J 6.0 Hz), 3.6 (2H, br s), and 

35 1.32 (6H, d, J 6.0 Hz). 
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DESCRIPTION 110 

5-Benzyloxy-2-isopropoxyiodobenzene 

PCT/GB97/01'30 

Sodium nitrite (689 mg, 8.5 mmol) in water (2.5 mL) was added dropwise to a 

5 stirred, cooled (0 °C) suspension of 5-benzyloxy-2-isopropoxybenzeneamine 

(Description 109, 2.05 g, 8.4 mmol) in aqueous sulfuric acid (2M, 14 mL). The 

mixture was stirred at 0 °C for 30 min., then added dropwise to a stirred, cooled (0 
0 C) solution of potassium iodide (2.50 g, 15.1 mmol) in water (10 mL). The mixture 

was stirred at room temperature for 90 min., then water (50 mL) was added. The 

10 mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic 

fractions were washed with aqueous sodium thiosulfate (10%, 2 x 50 mL), 

hydrochloric acid (2M, 2 x 50 mL), saturated aqueous sodium hydrogen carbonate (2 

x 50 mL), and brine (50 mL), dried (MgS04) and the solvent was evaporated under 

reduced pressure. The residue was purified by flash column chromatography on 

15 silica gel, eluting with hexane/ClhCb (80:20). to give the title compound as a cream 

solid (1.49 g, 48%).1H NMR (360MHz, CDCls) 6 7.42-7.30 (6H, m), 6.90 (lH, dd, J9.0, 

2.9 Hz), 6.77 (lH, d, J9.0 Hz), 4.98 (2H, s), 4.41 (lH, hept, J 6.l Hz), and 1.35 (6H, d, 

J6.1Hz). 

20 DESCRIPTION 111 

(3S.5R.6S)-3-(2-Cl-Phenylthiocycloprop-1-yl)oxv·5-(trifluoromethoxv>phenyll-6· 

phenyl-1-oxa-7 -<tert-hutovcarbonyllaza-snirol4.51decane 

(3S,5R,6S)-3-(2-Hydroxy-5-(tritluoromethoxy)pheny1)-6-pheny 1-1-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-l·yl}phenylsulfide (Cohen T. and MatzJ. R., J. Am. 

Chem. Soc. 1980, 103, 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·l·yl)phenylsulfide (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%). lff NMR (250MHz. CDCls) S 7.55-7.44 (4H, m), 7.36-7.23 (7H. m). 7.13-7.02 

35 (2H. m), 5.16 (lH, br s), 4.09 (lH, t, J 6 Hz), 4.03-3.92 (lH, m), 3.67-3.49 (2H, m}, 
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2.94-2.79 (lH, m). 2.26 (IH, dd, J 7.9, 12.9 Hz), 2.15-2.01 (2H, m), 1.76-1.59 (3H, m), 

1.53-1.46 (4H, m), and 1.36 (9H, s). mlz (ES+) 642 (M+ 1). 

DESCRIPTION 112 

5 C3R.5R.6Sl·3·l2-(l-Phenylthiocycloprop-1-vl>oxv-5-(tritluoromethoxy)phenyll-6-

phenyl-l·oxa-7-Ctert-butoxvcarbony»aza-spiro(4.6Jdecane 

Prepared from (3B,5R,68)·3-(2-hydroxy-6·(tritluoromethoxy)phenyl)-6-

phenyl-l-oxa· 7·(tert-butoxycarbonyl)aza-spiro(4.5]decane (Example 212) according to 

the method of Description 111. lff NMR (360MHz, CDCJs) 6 7.57 (2H, app. d, J 7.6 

10 Hz), 7.45 (2H, app. d, J 7.7 Hz), 7.36-7.19 (7H, m}, 7.16-7.06 (2H, m), 5.28 (lH, br s}, 

4.13 (lH, app. t, J7.8 Hz), 3.96 (lH, br. d, J 13 Hz), 3.80-3.60 (2H, m), 2.79 (lH, br. t, 

J 13 Hz), 2.50 (lH, dd, J 13, 7.9 Hz), 2.17 (lH, dt, J 13, 4.6 Hz), 1.80 (IH. dd, J 12, · 

9.8 Hz), 1.75-1.38 (7H, m), and 1.44 (9H, s). m/z (ES+) 642 (M+l). 

15 DESCRIPTION 113 

C3S.5R.68)-3-[2-(l-Phenylthiocycloprop-l·ylloxv-5-(trifluoromethyllphenyll-6-phenyl­

l-oxa-7-(tert-butoxycarbonyl>aza-spiro[4.5Jdecane 

Prepared from (3S,5R,68)-S-(2-hydro.xy-5-(trifluoromethyl)phenyl)·6-phenyl· 

l-oxa-7-(tert-butoxycarbonyl)aza-spiro(4.5]decane (Example 216) according to the 

20 method of Description 111. lH NMR (360MHz, CDCla) ~ 7.53-7.22 (13H, m), 5.13 (lH, 

s), 4.11 (lH, m}. 3.97 (lH, m), 3.59 (2H, m), 2.89 (lH, m), 2.28 (lH, dd, J 12.7, 7.6 Hz), 

2.08 (2H. m), 1.68 (3H, m), 1.75-1.48 (4H, m), and 1.34 (9H, s). mlz (ES+) 626 (M+l). 

DESCRIPTION 114 

25 C3R.5R.68)-3· [2-Cl-Phenylthiocycloprop·l ·vl>oxy-5-<difluoromethoxylphenyll-6-

phenyl-1-oxa-7 -(tert-butoxycarbonyl>aza-spiro(4.5ldecane 

Prepared from the compound of Example 226 according to the method of 

Description 111. 1H NMR (360MHz, CDCJ.a) o 7.57 (2H, d, J7.6 Hz), 7.46 (2H, d, J 7.2 

Hz), 7.35-7.20 (7H, m), 7.03 (2H, m), 6.44 (lH, t, J74.3 Hz), 5.27 (lH, s), 4.12 (lH, m), 

30 3.96 (lH, m), 3. 70 (2H, m), 2.BO (lH, m). 2.49 (lH, m), 2.18 (lH, m), 1.82 (lH, m), 

1. 75-1.26 (7H, m), and 1.44 (9H, s). m/z (ES+) 624 (M+l). 
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DESCRIPTION 115 

(3R.6R.6S)-3-[2-(l-Phenylthiocycloprop-1-yDoxy-5·(tritluoromethoxvlphenyll-6=( 4-

tluorophenyl>-l·oxa.·7 -<tert-but.ovcarbonyl>aza-spiro[4.5ldecane 

Prepared from the compound of Example 223 according to the method of 

5 Description 111. 1H NMR (360MHz, CDCb) 61.42 (9H, s), 1.43-1.65 (5H, m), 1.80 

(lH, dd, J 12.5, 9.6 Hz), 2.12 (lH, m), 2.47 (lH, dd, J 7 .8, 12.8 Hz), 2. 77 (lH, td, J 

13.2, 9.5 Hz), 3.65 (lH, qn, J 8.6 Hz), 3.73 (lH, t, J 8.3 Hz), 3.95 (lH, dd, J 9.67 Hz). 

4.10 (lH, m). 6.23 (lH, s), 7.00 (2H, t, J 8.76 Hz), 7.10 (2H, s), 7.29 (6H, m), 7.4? (2H, 

d, J 8.5 Hz), and 7.53 (2H, dd, J 8.9, 5.8 Hz). 

10 

DESCRIPTION 116 

Tetracyclopropy) Tin 

Cyclopropyl bromide (3.3 mL) in tetrahydrofuran (18 mL) was added 

15 dropwise to magnesium (1.1 g) in tetrahyd.rofuran (2 mL) and the mixture was 

heated until self sustaining reflux started. The mixture was stirred at 65 °C for 1 h., 

cooled to room temperature and tin (IV) chloride (2.4 m.L) was added dropwise. The 

mixture was stirred at 65 °C for 16 h., cooled and diluted with aqueous ammonium 

chloride (saturated, 30 mL). The mixture was extracted with ether (3 x 20 mL) and 

20 the combined organic fractions were washed with brine, dried (MgS0.1) 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. lH NMR (360MHz, CDCla) o -0.38 (4H, m), 0.37 (SH, m), and 0.57 

(SH, m). 

25 
DESCRIPTION 117 

3-lodo-4-(4-methoxybenzylogy)benzonitrile 

Iodine (21. g, 84 mmol) was added t.o a solution of 4-cyanophenol (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, 55 mmol) and 4-methoxybenzyl alcohol (8.3 g, 60 

mmol) were added. Diethyl azodicarboxylate (8.5 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 

t 
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ethyl acetate (2 x 200 mL). The combined organic fractions were dried (Mg$04) and 

the solvent was evaporated under reduced pressure. The residue was purified by 

flash column chromatography on silica gel to give the title compound (3.38 g). lH 

NMR (250MHz, CDCla) 8 8.05 (lH, d, J 2.0 Hz), 7 .57 (lH, dd, J 2.0, 8.5 Hz), 7.38 (2H, 

5 d, J 6.8 Hz), 6.?9·6.96 (3H, m), 5.14 (2H, s), and 3.82 (3H, s). 

DESCRIPTION 118 

C3R,5R.6S>-3-C5-Cyano-2-(4-methoxybenzvloxy)phenyll-6-phenvl-1-oxa-7 -Ctert­

butoxvcarbonyllaza-spirof4.5]decane 

10 Prepared from the compound of Description 117 and (5R,6S)-6-phenyl- l-oxa· 

7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene (Description 86) according to the 

method of Example 219. 1H NMR (250MHz. CDCla) S 7.48-7.57 (4H, m), 7.20-7.34 

(5H, m), 6.89-7.01 (3H, m). 5.29 (lH, s). 5.07 (lH, s), 4.22-4.32 (lH, m}, 3.90-3.99 (lH, 

m), 3.81 (3H, s), 2.76 (lH, dt, J 12.0, 4.3 Hz), 2.50-2.57 (lH, m), 1.91-2.23 (2H, m), 

15 1.60-1.66 (5H, m), and 1.42 (9H, s). 

DESCRIPTION 119 

C3R.5R.6S>-3-[5-Cyano-2-(tert-butoxvcarbonyl>oxyphenyl]-6-phenyl-1-oxa-7 -Ctert­

butoxycarbonyllaza-spirol4.5ldeeane 

20 Di(tert-butyl)dicarbonate (698 mg, 3.2 mmol) was added to a solution of 

(3R,5R,6S)-3-(5-cyano·2-hydroxyphenyl)-6-phenyl- l·oxa-7-aza-spiro[ 4.5}decane 

(Example 274, 533 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 (MgSQ4) 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). 1H NMR (250MHz, CDCb) 6 7.72 (lH, d, J 

1.9 Hz), 7.54-7.60 (3H, m), 7.22-7.36 (4H, m), 5.33 (lH, m), 4.26 (lH, dd, 7.2, 8.7 Hz), 

3.94-3.98 (lH, m), 3.81-3.88 (lH, m), 3.69-3. 75 (lH, m}, 2. 77 (lH, dt, J 3.5, 12.6 Hz}, 

30 2.64 (lH, dd, J 8.3, 13.0 Hz), 2.25 {lH, dt, J 8.1, 13.1 Hz), 1.89 (IH, dd, J 8.6, 13.0 

Hz}, 1.71·1.77 (3H, m), 1.56 (9H, s), and 1.46 {9H, s). 
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DESCRIPTION 120 

(3R.5R.6S>-3-12-(1-Phenylthiocycloprop-l-yI>oxx-5-(triftuoromethyllphenyll-6-phenyl­

l-oxa-7 -Ctert-butoxvcarbonyllaza·SJ>iro[4.51decane 

Prepared from (3R,5R,68)-3-(2-hydroxy-5-(trifluoromethyl)phenyl)-6-phenyl-

5 l-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]decane (Example 216) according to the 

method of Description 111. 1H NMR (360MHz, CDCla) ~ 1.44 (9H, s), 1.40-1.72 (7H, 

m), 1.84 (lH, m), 2.16 (lH, m), 2.51 (lH, m), 2.80 (lH, m), 3.71 (2H, m), 3.97 (lH, m), 

4.15 (lH, m), 5.29 (lH, s), and 7.22-7.59 (13H, m). m/z (ES+) 570 (M+l·C4Hs). 

10 DESCRIPTION 121 

6-Fluoro-2-methoxyiodobenzene 

n·Butyllithium (1.6M in hexanes, 26 mL, 42 mmol) was added dropwise to a 

stirred, cooled (-78 °C) solution of3-fluoroanisole (6.0 g, 40 mmol) in THF (150 mL) 

and the mixture was stirred at-78 °C for .2.5 h. Iodine (11.1g,43 mmol) in THF {50 

15 mL) was added dropwise and the mixture was allowed to warm to rooin temperature. 

Water (200 mL), saturated aqueous sodium thiosulfate (100 mL) and ether (300 mL) 

were added and the layers were separated. The aqueous layer was extracted with 

ether (200 mL), the combined organic fractions were dried (MgSO.c) and the solvent 

was evaporated under reduced pressure. The residue was purified by column 

20 chromatography on silica gel, eluting with hexane/EtOAc (99: 1) to give the title 

compound as a pale yellow oil (7.66 g, 77%). 1H NMR (360MHz, CDC13) c5 7.27 (lH, dt, 

Jd 6.6 Hz, Jt 8.2 Hz), 6.71 (lH, t, J 8.2 Hz}, 6.62 (lH, d, J 8.2 Hz), and 3.90 (3H, s). 

EXAMPLE I 

25 C5R.6$)-3-C2-Methoxv-5-tritluoromethoxyphenyll-6-phenyl-l-oxa-7 ·Ctert­

butoxycarbonyllaza-spiro[4.5)dec-3·ene 

(5R,6S)-3-Trimethylstannyl·6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza· 

spiro[4.5]dec-3-ene (Description 6; 3.07g, 6.43 mmol), lithium chloride (0.163g), 

2-bromo-4-trifluoromethoxyanisole(Description 12; 2.07g, 7.7 mmol) in toluene (26 

30 ml) was degassed before addition of triphenylphosphine palladium {O) (0.37g). The 

solution was degassed thoroughly before heating to 110 °C for 14 h. The solution was 

partitioned between water and ethyl acetate and the dried organic phase was 

purified by chromatography on a column containing silica geJ (eluting with hexane 

containing increasing proportions of ethyl acetate between 0% to 4%) to give the title 

35 compound. tH NMR (250MHz, CDCla) S 7.45 (2H, d, J 7.2 Hz). 7.30-7.2 (3H, m), 7.13· 
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7 .09 (lH, dd, J 9.0 Hz), 6.89 (2H, s+d), 6.64 (lH, t, J 2.04 Hz), 5.16 (lH, s), 4.96 and 

4.56 (2H, ABdd, J 12.l, 2 Hz), 4.11 (lH, m), 3.86 (SH, s), 3.08 (lH, m), 2.1 (lH, m), 

1.87-1.1.77 (3H, m), and 1.37 (9H, s). m/z (ES+) 506 (M+l). 

EXAMPLEZ 
C5R.6S>-3-C2-Methoxv-5-tritluoromethoxyphenyll-6-phenyl-l-oxa-7 -aza-spiro[4.5ldec-

~ 

(5R,6S)-3-(2-Methoxy-5-trifl.uoromethoxyphenyl)·6-phenyl-l-oxa-7-(tert· 

butoxycarbonyl)aza-spiro(4.6]dec-3-ene (Example l; 2.7g) was dissolved in 

10 dichlorometbane (25 ml) and anhydrous triO.uoroacetic acid (25 ml) added for 10 min. 

before evaporation to dryness and purification by chromatography on a column 

containing silica gel (eluting with dichloromethane containing increasing proportions 

of methanol/ aqueous ammonia (25:1) between 0% to 5% to give the title compound. 

IH NMR (360MHz, CDCls) 3 7.35 (2H, dd, J8.4, 1.58 Hz). 7.20-7.10 (3H, m), 7.00 (lH, 

15 dd, J 8.89, 1.89 Hz), 6.77 (lH, d, J 8.97 Hz), 6.64 (lH, d, J 2.58 Hz), 6.12 (lH, t, J 

2.11 Hz), 4.85 and4.26 (2H, ABdd, J 11.91, 2.0 Hz), 3.75 (4H, s), 3.26 (lH, bd), 2.83 

(IH, td, J 12.1, 2.76 Hz), and 2.06-1.63 (4H, m). m/z (ES+) 406 (M+l). 

20 

A sample of this material was crystallized from diethyl ether as the hydrochloride 

salt m.p. 278-286 °C. 

EXAMPLES 

C3S.5R.6Sl-3-C2-Methoxy-5-trifluoromethoxyphenyl>-6-phenyl-1-oxa-7-aza­

spiro[4.5Jdecane 

A mixture of (5R,6S)-3-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl-l-oxa-

25 7-aza-spiro[4.5]dec-3-ene (Example 2; l.4g), 10% palladium hydroxide/carbon (0.25g) 

in methanol (90 ml) 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.1H NMR (250MHz, CDCh) & 7.50-

7.54 (2H, m). 7.33-7.36 (3H, m), ), 6.90 (lH, dd, J 8.9, 2.07 Hz), 6.68 (lH, d, J 8.9 Hz), 

30 6.17 (lH, d, J 2. 7 Hz), 4.08 (lH, t, J 7.8 Hz), 3.75 (lH, m), 3.69 (4H, s+d), 3.24 (lH, 

bd), 3.12 (lH, dd, J 10.3, 8.03 Hz). 2.82 (lH, 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+l). 
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EXAMPLE4 

(:1::)-(3*S.5R* .68*)-3-(2-Methoxy-5-trifluoromethoxyphenyll-6-phenyl-1-oxa-7-aza­

spirol4.5Jdecane 

The title compound was prepared in a manner analogous to Examples l, 2 

5 and 3 using racemic (6R*,68*)·3·trimethylstannyl-6-phenyl·l·oxa-7-(tert· 

butoxycarbonyl)aza-spiro[4.5]dec-3-ene (3.07g. 0.419 mmol) as the starting material, 

which compound was prepared in an analogous fashion to Descriptions 2·6 using {:1::)-

1-tert-butoxycarbonyl-2-phenylpiperidin-3-one (Description 1) as starting material. 

1H NMR (260Mz} a 1.55-1.64 (2H. m). 1.85 (2H, d, J9.9 Hz), 2.10-2.14 (2H, m), 2.80 

10 (lH, m), 3.10-3.28 (2H, m), 3.69 (lH, s), 3.76-3.86 (2H, m). 4.11 {lH, m), 6.17 (lH. d. J 

2.7 Hz), 6.68 (lH, d, J 8.9 Hz), 6.89-6.94 (IH, m), 7.33-7.36 (3H, m), and 7.50-7.54 

(2H, m). m/z (ES+) 408 (M+ 1). 

EXAMPLE& 

15 (3S.5R.6Sl-3-(2-Methoxy-5-trifluorom.ethoxyphenyll-6-phenyl-7-0.2.4-triazolyl-3-. 

methylenel-1-oxa-7-aza-sniro[4.51decane 

To a solution of the (3S,5R,6S)-3-(2-methoxy-5-tritluoromethoxyphenyl)-6-

phenyl-oxa-7-aza-spiro(4.5]decane (Example 3, 0.16g, 0.369 mmol) and IUCOs 

(0.264g, 1.84 mmol) in dimethylformamide (2 ml) was added a solution of N-formyl-2-

20 chloro·amidrazone (0.055g, 0.405 mmol) in dimethylformam.ide (0.5 ml). The solution 

was stirred. at room temperature for 2 h. then was heated in an oil bath at 140 °C for 

2 h. The cooled solution was poured into a mixture of ethyl acetate and water and the 

organic phase was washed with saturated brine and dried (MgS0<1). The solvent was 

removed in vacuo and the residue purified on a column containing silica gel (eluting 

25 with dichloromethane containing 1-5% of a mixture ofmethanol:ammonia (SG 0.88) 

(96:4) to give the title compound. 1H NMR (360MHz, CDCJa) 8 7.91 (lH, s), 7.55 (2H. 

bs), 7.34·7.33 (SH, m), 6.92 ( lH, d, J8.8 Hz}, 6.69 (lH, d, J8.9 Hz), 6.13 (lH, s), 4.09 

(lH, t, 7.89 Hz), 3.84 (IH, s), 3.77 (lH, t, J9.15 Hz), 3.71 (3H, s), 3.48-3.39 (2H, m), 

3.10-3.01 (2H, m), 2~36 (lH, tJ 12.0 Hz}, 2.17-2.06 (3H, m), 1.86 (2H. m), and 1.62 

30 (2H, m). m/z (ES+) 489 (M+ 1). 
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EXAMPLE& 

(5R.6S>-3-(2-lsooropoxy-5-tritluoromethoxyphenyll-6-phenyl-l-oxa· 7 -aza· 

spiro[4.5Jdec·3-ene 

Prepared from the compound of Description 13 and (5R,6S)-3-

5 trimethylstannyl-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro(4.5Jdec-3-ene 

according to the methods of Examples 1 and 2. 1H NMR (360MHz. CDCb) 6 1.25 (3H, 

d, J 2.6 Hz). 1.27 (SH, d, J 2.6 Hz), 1.66 (lH, m), 1.78 (lH, dd, J 13.5, 4.5 Hz), 1.96 

(lH, m), 2.08 (lH, m), 2.83 (lH,dt, J 12.6, 2.8 Hz), 3.30 (lH, d, J 10.4 Hz). 3. 79 (IH,s). 

4.33 (lH, dd, J 12, 2.1Hz),4.45 (lH,m), 4.86 ( lH, dd, J 12, 2 Hz), 6.10 ( lH, t, 2.1 

10 Hz}, 6.69 ( lH, d, J 2.5 Hz}, 6.73 (lH, d, J 9.1Hz).6.96 (lH, d. J 8.6 Hz), 7.17 (3H,m), 

and 7 .37 (2H, d, 6.4 Hz). m/z (ES+) 434 (M+ 1). 

EXAMPLE7 

C5R.68)-3-(2-Allyloxy-5-tritluorometho:xypheny}}-6-phenyl-1-oxa-7-aza-spiro[4.5ldec-

15 3-ene Hvdrochloride 

Prepared from the compound of Description 14 and (5R,6S)-3-

trimethylstannyl-6-phenyl-1-oxa-7-(tert-buto:xycarbonyl)aza-spiro[4.5]dec-3-ene 

according to the methods of Examples 1 and 2. m.p. 234·245 oac, lff NMR (360MHz, 

DMSO-ds) 6 1.73 (lH, d, J 12.4 Hz), 1.81 (lH, m), 1.92 (lH, dt. J 13, 3.9 Hz), 2.03 

20 (lH,m), 2.48 (IH, dd, J 16.3, 5.9 Hz), 2.60 (lH, dd, J 16.6. 5.3 Hz), 3.02 (lH. m), 3.26 

(lH, m), 3.89 (lH, d, J 13.4 Hz). 4.34 (lH, d, J 12.4 Hz), 4.43 (lH, m), 4.57 (lH, dd, J 

17, 1.6 Hz), 4.80 (lH, d, J 10.1Hz),5.34 ( lH, m), 5.42 (lH, s), 7.36 (5H, m), 8.99 (lH, 

bs), and 9.68 (lH, bs). 

25 EXAMPLES 

(5R.6$)-3-C5-Trifiuoromethoxv-2.3-dihydrobenmfuran-7-yl}-6-phenyl-l-oxa-7-aza­

soiro[4.5ldec-3-ene 

Prepared from the compound of Description 17 and (5R,6S)-3-

trimethylstannyl·6·phenyl-l-oxa· 7 ·(tert-butoxycarbonyl)aza-spiro[4.5)dec-3-ene 

30 according to the methods of Examples 1 and 2. 1H NMR (250MHz, CDCb) o 1.68 (lH, 

m), 1.80 (lH, dd, J 13.3, 4.33 Hz), 1.95 (lH, m), 2.11 {lH, m), 2.80(lH,td,J12.5, 2.7 

35 

Hz), 3.17 (2H, t, ,J 8.8 Hz), 3.28 (lH, m). 3.80 (lH, s), 4.32 (lH, dd, J 2.2, 12 Hz), 4.63 

(2H, t. J 8.8 Hz), 4.80 (lH, dd, J 12, 2.1Hz),6.23 (lH, t, J 2.1Hz),6.41 (lH, d, J 1.61 

Hz), 6.88 (lH, d, 1.2 Hz), 7.17 (3H, m), and 7.37 (2H, m). m/z (ES+) 418 (M+l). 
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EXAMPLED 

(5R.6S>-3-C2-Methoxv-5-C2.2.2-trifluoroethoxv>ohenyl>-6-phenyl-1-oxa-7-aza­

spiro[4.5ldec-3-ene 

Prepared from the compound of Description 21 and (5R,6S)-3· 

5 trimethylstannyl-6-phenyl-1-oxa-7-(tert-butox.ycarbonyl)aza-spiro[4.5]dec-3-ene 

according to the methods of Examples 1 and 2. 1H NMR (360MHz, DMSO-ds) 3 1.64 

(lH, m), 1. 79 (lH, dt, J 13.4, 4.2 Hz), 2.00 (2H, m), 2.82 (lH, dt, J 12.4, 2.8 Hz), 3.26 

(lH, m), S. 70 (3H, s), 3. 75 (lH, s), 4.21 (2H, dq, J 8.3, 2.5 Hz), 4.3 (lH, dd, J 11.9, 2.2 

Hz), 4.84 (lH, dd, J 11.9, 2.1 Hz), 6.12 (lH, t, J 2.1 Hz), 6.41 (lH, t. J 1. 7 Hz). 6. 72 

10 (2H, d, J 1.7 Hz), 7.15 (3H, m), and 7.35 (2H, m). m/z (ES+) 420 {M+l). 

15 

BXAMPLE10 

C5R.6S>-3-(2.5-Bis(2.2.2-trifluoroethoxylphenyll-6-phenvl-1-oxa-7-aza-spiro[4.5Jdec-3· 

Prepared from the compound of Description 22 and (5R,6S)-3-

trimethylstannyl-6-phenyl-l-oxa· 7 -{tert-butoxycarbonyl)aza-spiro[4.5)dec-3-ene 

according to the methods of Examples 1 and 2. lH NMR {250MHz, CDCla) 3 1.60 (lH, 

m), 1.80 (lH, dt, J 13.5 and 4.3 Hz), 1.97 (lH, m), 2.02 (lH, m), 2.83 (lH, dt, J 12.4 · 

and 2. 7 Hz), 3.28 (lH, m), 3.78 (lH, s), 4.08 (2H, m). 4.22 (2H, q, J 8 Hz), 4.36 (lH, · 

20 dd, J 11.9 and 2.2 Hz), 4.84 (lH, dd, J 11.9 and 1.9 Hz), 6.16 (lH, t, J2.1 Hz), 6.45 

(lH, t, 1.7 Hz). 6.72 (2H, d, J 1.1Hz),7.15 (3H, m), and 7.36 (2H, m). m/z (ES•) 488 

(M+l). 

EXAMPLEll 

25 (5R.6S)-3-(2-Difluoromethoxv-5-tritluoromethoxyphenvll-6-phenyl-l-oxa-7-a;y-

spiro[4.61dec-3-ene 

Prepared from the compound of Description 23 and (5R,6S)-3-

trimethylatannyl-6-phenyl-l-oxa-7-{tert-butoxycarbonyl)aza-spiro[4.5]dec·3-ene 

according to the methods of Examples 1 and 2. 1H NMR (360MHz, DMSO-ds) 3 1.8· 

30 1.9 (lH, m), 1.9-2.1 (lH, m), 3.04-3.12 (lB, m), 3.26-3.36 (lh, m), 4.33 {lH, d, J 12 

Hz), 4.60 (lH, s), 4.91 ( lH, d, J 12 Hz), 6.41 (lH, s), 7.08 (lH, d, J 3 Hz), 7.16 (lH, t, 

.17.3 Hz), 7.25-7.4 (5H, m), and 7.45-7.4.7 {2H, m). m/z (ES+) 442 (M+l). 
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EXAMPLE12 

(5R.6S)-3-(2-C2.2.2-Tritluoroethoxv)-5-trifiuoromethoxuhenyll-6-phenyl-l-oxa-7-aza­

spiroC4.5ldec-3-ene Hvdroebloride 

Prepared from the compound of Description 24 and (5R,68)-3-

5 trim.ethylstannyl-6-phenyl-l-oxa-7 -(tert-butoxycarbonyl)aza-spiro{4.5)dec-3-ene 

according to the methods of Examples 1and2. m/z (ES+) 474 (M+l). 

EXAMPLE IS 

C3S.5R.68l-3-(2-lsopropoxv-5-trifluormnethoxyphenyl>-6-phenyl-l-oxa-7-aza-

10 sniro[4.5Jdecane Hydrochloride 

Prepared from the compound of Example 6 according to the method of 

Example 3. m.p. 85-88 °C. 1H NMR (360MHz, DMSO·ds) S 1.23 (6H, t, J 6.4 Hz), 1.65 

(lH, t, J 12.3 Hz), 1.80 (2H, d, J 11.7 Hz), 2.04 (3H, m), 3.06 (2H, q, J 9 Hz), 3.30 (lH, 

m), 3.79 (lH,m), 4.15 (lH, t, J7.8 Hz), 4.49 (lH, s), 4.55 (lH, m), 6.12 (lH, s), 6.99 

15 (lH, d, 9 Hz), 7.06 (lH, m), 7.46 (3H, m). 7.56 (2H, m), 9.0 (lH, bs), and 9.65 (lH, bs). 

m/z (ES+) 436 (M+ 1). 

Ex:AMPLE14 

(3S.5B.68>=3-(5-Trifluoromethoxy-2.3-dihydrobenzofuran-7-y))-6-phenyl-l-oxa-7-aza-

20 spiro[4.5Jdeca.ne Hvdrocbloride 

Prepared from the compound of Example 8 according to the method of 

Example 3. m.p. 303-305 °C. 1H NMR (360MHz, DMSO-do) 8 1.81 (3H, m), 2.0 (3H, 

m). 3.09 (3H, t. J8.9 Hz), 3.22 (2H, m), 3.57 (lH, m), 4.06 (lH, t, J7.9 Hz), 4.35 (2H, 

dt, J 8.9, 4 Hz), 4.46 (lH, s), 6.17 (lH, s), 7.03 (lH,s), 7.47 (3H, m). and 7.54 (2H, m). 

25 mJz (ES"') 420 (M+ 1). 

EXAMPLE15 

(3S.5R.6Sl-3-(2-Methoxy-5-C2.2.2-trifluoroethoxy>ohenyll-6-phenyl-1-oxa-7-aza­

spiro[4.5Jdecane Hydrochloride 

30 Prepared from the compound of Example 9 according to the method of 

Example 3. m.p. 126-128 °C. •H NMR (360MHz, DMSO-ds) 8 1.77 (3H, m), 1.99 (3H, 

m), 3.17 (lH, t, J 10.2 Hz). 3.59 (3H, s), 4.09 (lH, t, J 7. 7 Hz), 4.47 (lH, q, J 8.9 Hz), 

6.05 (lH, s), 6.82 (2H, s), 7.47 (3H,m), and 7.67 (2H, m). mlz (ES•) 422 (M+l). 
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EXAMPLE16 

C3S.5R.68)-3-C2.5-Bis(2.2.2-trifl.uoroethoxv>phenyll-6-phenyl· l·oxa-7-aza­

spirol4.5Jdecane Hydrochloride 

Prepared from the compound of Example 10 according to the method of 

5 Example 3. m.p. 210-212 °C, 1H NMR (250MHz, DMSO·dG) 5 1.88 (lH, t, J 11. 7 Hz), 

2.04 (2H, m), 2.27 (3H, m), 3.35 (2H, t, J 9.9 Hz), 3.48 (lH, m), 3.96 (lH, m), 4.37 ( 

lH, t, J 7.9 Hz),4.73 (3H,q, J2.9 Hz},7.09 (lH, dd, J9.0, 2.9 Hz), 7.23 (lH, d, 9.1 Hz), 

7.67 (3H, m), and 7.77 (2H, m). m/z (ES+) 490 (M+l). 

10 EXAMPLE17 

C3S.5R.68)-3·(2-Difluoromethoxv-5-trifluoromethomhenvll-6-phenyl-l ·oxa-7-aza­

spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 11 according to the method of 

Example 3. •H NMR (360MHz, DMSO-ds) 5 1.67 (IH, t, J 12 Hz). 1.74-1.84 (2H, m), 

15. 2.00-2.18 (SH, m), 3.07 (lH, m), 3.14 (IH, t, J 8 Hz), 3.3 (lH, m), 3.81 (lH, qn, J 9 ·· 

Hz), 4.15 (lH, t, J B Hz), 4.51 (lH, s), 6.10 (IH, s), 7.16 (IH, t. J 7.3 Hz). 7.23 (2H, s), 

7.40-7.54 (SH, m), and 7.58-7.60 (2B, m). m/z (ES+) 444 (M+l). 

EXAMPLE18 

20 C3S.5R.6S>-3-C2-C2.2.2-Trifluoroethoxv>-5-triD.uoromethoxyphenyU-6-phenvl· 1-oxa-7-

aza-soiroC4.5ldecane Hvdrochloride 

Prepazed from the compound of Example 12 according to the method of 

Example 3. m.p. 209-211 °C. lff NMR (360MHz, DMSO-d6) a 1.63-1.69 (lH, m), 1.70-

1.88 (2H, m), 2.0-2.14 (3H, m), 3.06-3.12 (2H, m), 3.24-3.32 (lH, m), 3.77 (lH, m). 4.16 

25 (lH, t, J 8 Hz), 4.51 (lH, s), 4. 74-4. 78 (2H. m). 6.19 (lH, 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+l). 

EXAMPLE19 

C3S.5R.68)-3-(2-C2.2.2-Tritluoroethoxvl-5-fluorophenyll-6-phenyl-l-oxa-7-aza-

30 spiro[4.5]decane 

Prepared from the compound of Description 25 according to the methods of 

Examples 1,2 and 3. 1H NMR (360MHz, CDCls) 6 1.69 (lH, m), 1.81 (lH, dd, J 8.5, 8 

Hz), 1.92-2.07 (2H, m), 2. 74 (lH, dt, J 12, 2. 7 Hz), 3.11 (lH, t), 3.15 (IH, m), 3.68 (lH, 

s), 3.73 (lH, qn, J 8 Hz),4.02 (lH, t, J 8 Hz), 4.16 (2H, q, J 8 Hz), 5.95 (lH, dd, J 9.6, 



WO 97/49710 PCTIGB!J7/01630 
100 

3 Hz). 6.56-6.69 (2H, m), 7.18·7.27 (3H,m), and 7.39-7.41 (2H, m). mlz (ES+) 410 

(M+l). 

EXAMPLE20 

5 C5R.6@-3-C5-Methanesulfonyl-2-methoxyphenyll-6-phenyl-1-oxa-7 -Ctert­

butoxycarbonyllaza-spiro[4.5ldec·3·ene 

Prepared from the compound of Description 28 and (5R,68)-3-

trimethylstannyl-6-phenyl-l·oxa-7·(tert-butoxycarbonyl)aza-spiro[4.5)dec-3-ene 

according to the method of Example 1. 1H NMR (250Mz, CDCb) S 7.86-7.83 (IH, dd, 

10 J 8.8, 2.4 Hz), 7.59-7.58 (lH, d, J2.4 Hz). 7.49-7.43 (2H, m), 7.31-7.20 (3H, m), 7.05-

7.02 (lH, d, 8.8 Hz), 6.69·6.68 (IH, m), 5.17 (lH, s), 5.00-4.94 (lH, dd, J 12.l, 2.06 

Hz), 4.68-4.62 (lH, dd, J 12.1, 2.06 Hz). 4.15-4.11 (lH, m), 3.95 (3H, s), 3.18·3.0l (lH, 

m), 3.03 {3H,s), 2.13-2.06 (lH, m), 1.92-1.7,9 (3H, m), and 1.37 {9H, s). mlz (ES+) 500 

(M+l). 

15 
EXAMPLE21 

C5R.6S)-3-C5-Methanesulfonyl-2-methoxyphenyll-6-phenv1-l-oxa-7-aza-spiro[4.5ldec-

3-ene 

Prepared from the compound of Example 20 according to the method of 

20 Example 2. lff N.MR (250MHz, CDCla) & 10.33 (lH, hrs), 7.78-7.73 (lH, dd, J 8.7, 2.4 

Hz). 7.55w7.45 (2H. m), 7.32-7.31 (lH, d, J2.4 Hz). 7.28·7.2l(3H. m), 6.92-6.89 (lH, d. 

J 8.7 Hz), 6.05·6.03 (lH, m), 5.34 (lH, s). 4.91-4.86 (lH, m), 4.46-4.41 (lH, m), 4.16-

4.12 (lH. m), 3.82 (3H, s), 3.53-3.49 (lH, m), 2.97 (3H, s), 2.56-2.50 (lH, m), and 2.1· 

1.95 (3H, m). mlz (ES+) 400 (M+l). 

25 
EXAMPLE22 

C3S.5B.6.S)-3-C5-Methanesulfonyl-2-methoxyphenvD-6-phenyl-1-oxa-7-aza­

spiro[4.5ldecane 

Prepared from the compound of Example 21 according to the method of 

30 Example 3. 1H NMR (250MHz, CDCla) 6 7.72-7.67 {lH. dd, JS.7, 2.3 Hz), 7.54-7.50 

{2H, m), 7.39-7.29 (3H, m), 7.06·7.05 (lH, d, J2.3 Hz), 6.85-6.82 {lH, d, J 8.7 Hz), 

4.13-4.07 (lH, m), 3.86-3.74 (lH, m), 3.74 {3H, s}, S.70 (lH, s), 3.27-3.22 (lH, m), 

3.19-3.11 (lH, m), 2.87 (3H, m), 2.88·2.78 (JH, m), and 2.14-1.56 (6H. m). m/z (ES+) 

402 (M+l). 

35 
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EXAMPLE23 

(5R.6S')-3-[2-(Trifluoromethoxy>uhenyll-6-phegyl-l-oxa-7 -(tert-butoxvcarbonyllaza­

spiro[4.5ldec·3·ene 

Prepared from 2-(trifluoromethoxy)iodobenzene and (SR,68)-3-

5 trimethylstannyl-6-phenyl-l-oxa· 7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene 

according to the method of Example 1. 1H NMR (250MHz, CDCla) a 7.66-7.43 (3H, 

m), 7.34-7.17 (6H,m). 6.51-6.49 (lH, m), 5.14 (lH, s), 4.95-4.89 (lH, dd, J 12.2, 2.0 

Hz), 4.61-4.55 (lH, dd, J 12.2, 2.0 Hz), 4.18-4.11 (lH, m), 3.20-3.15 {lH, m), 2.1.2-2.08 

(JH, m), 1.90-1.78 (3H, m), and 1.35 (9H). m/z (ES+) 420 (M+I-C4Ha). 

10 

EXAMPLE24 

(5R.6S>-3-[2-<Trifluoromethoxy)phenyll-6-phenyl-1-oxa· 7 -aza-sniro[4.5ldec-3-ene 

Prepared from the compound of Example 23 according to the method of 

Example 2. lH NMR (250MHz, CDCla) & 7.39-7.35 (2H, m), 7.25-7.06 {6H, m), 6.90· 

15 6.87 (lH, m), 6.04-6.03 (lH, m). 4.87-4.82 (IH, dd, J 12.0, 2.0 Hz), 4.38-4.33 (lH, dd, -. 

J 12.0, 2.0 Hz). 3.79 (lH, s), 3.31-3.25 (lH, m), 3.05-2.95 (lH, br s), 2.85-2.75 (lH, m), 

2.14-1.94 (2H, m), and 1.85-1.64 (2H, m). m/z (ES+) 376 (M+l). 

EXAMPLE26 

20 C3S.5R.6Sl-3-[2-<Trifluoromethoxv)phenyll-6-phenyl-l-oxa-7-aza-spiro[4.5Jdecane 

Hydrochloride 

Prepared from the compound of Example 24 according to the method of 

Example 3. tH NMR (360MHz, DMSO-ds) z; 9.76 (lH, br s}, 9.04 (lH, br s), 7.62-7.51 

{5H, m). 7.27-7.25 (2H. m), 7.12-7.07 (lH. m). 6.23-6.21 (lH, d, J7.5 Hz), 4.52 (lH, s). 

25 4.15-4.11 (lH, m), 3.80-3.74 (lH, m), 3.39-3.26 (lH, m), 3.22-3.17 (lH, m), 3.10-3.04 

(lH, m), 2.14-2.08 (SH, m), and 1.83-1.67 (3H, m). mlz (ES+) 378 (M+l). 

EXAMPLE26 

C5R.6S>-3-(2-Cyclobutoxy·5·(trifluoromethoxy)phenyl1·6-phenyl-1-oxa-7-(tert-

30 butoxycarbonyl>aza-spirof4.§laec-3-ene 

Prepared from the compound of Description 29 and (5R,68)-3-

trimethylstannyl·6-phenyl-l-oxa-7 ·(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene 

according to the method of Example 1. 1H NMR (360MHz, CDCls) 5 7.47-7.45 (2H, 

m), 7.28-7.20 {3H, m), 7.06-7.02 (lH, m), 6.96-6.94 (lH, m). 6.70-6.67 (lH, d, J 8.9 

35 Hz), 6.64-6.63 (lH. m), 5.15 (lH, s), 5.00-4.94 (lH, m), 4.66-4.59 (2H. m), 4.15-4.11 
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(2H, m), 3.10~3.08 (lH, m), 2.48-2.44 (2H, m), 2.20-2.10 (3H, m), 1.88-1.67 (4H, m), 

and 1.36 (9H, s). 

EXAMPLE27 

5 (5R.6S)-3-l2-Cyc1obutoxy-5-Ctriflugromethoxv>uhenvl1-6-phenyl-l·oxa-7-aza­

spiro[4.5Jdec-3-ene 

Prepared from the compound of Example 26 according to the method of 

Example 2. 1H NMR (250MHz, CDCla) 6 7.38-7.34 (2H, m), 7.23-7.10 (3H, m), 6.97-

6.92 (lH, m), 6.68-6.67 (lH, d, J 2.3 Hz), 6.60-6.56 (lH, d, J 9.0 Hz), 6.16-6.14 (lH, 

10 m), 4.90-4.85 (lH, dd, J 12.0, 2.1 Hz), 4.60-4.49 (lH, m), 4.33-4.27 (lH, dd, J 12.0, 2.1 

Hz), 3.76 (lH, s). 3.31-3.24 (lH, m), 2.87-2.76 (lH, m), 2.48-2.36 {2H, m), and 2.19-

1.62 (SH, m). mlz (ES+) 446 (M+ 1). 

EXAUPLE28 

· 15 C3S.5R.68)-3-C2-Cyclobutoxy-5-(trifluoromethoxy)phenyll-6-phenyl-1-oxa-7 -aza­

spirol4.51decane Hydrochloride 

Prepared from the compound of Example 27 according to the method of 

Example 3. Jfl NMR (360MHz, DMSQ-d,) 3 9.69 (lH, br s), 9.00 (IH, hr s)7.58-7.57 

(2H, m). 7.48-7.43 (3H, m). 7.07-7.05 (J.H. m), 6.81-6.79 (lH, d, J9.0 Hz), 6.13 (lH, s); 

20 4.67-4.63 (lH, m), 4.51-4.48 (lH, m), 4.19-4.15 (lH, m). 3.82-3.78 (lH, m), 3.41-3.36 

(lH, 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). 

EXAMPLE.29 

25 (5R.6B>-3-C2-C2-Fluoroetboxv)-5-(tri:tluoromethoxy)phenyll-6-phenyl-1-oxa-7-Ctert-

butoxycarbonyl>aza-spiro[4.51dec-3-ene 

Prepared from the compound of Description 31 and (5R,6S)-3-

trimethylstannyl-6-phenyl·l·oxa-7-(terl·butoxycarbonyl)aza-spiro[ 4.S)dec-3-ene 

according to the method of Example 1. 1H NMR (360MHz, CDC13) 6 1.36 (9H, s), 1.84 

30 (3H, m), 2.09 (lH, m), 3.12 (lH, dt, J 12 Hz, J 5.1Hz),4.11 (lH, m), 4.18 (IH. q, J 4.6 

Hz), 4.27 (lH, q, J 4.7 Hz), 4.60 (lH, dd, J 12.2 Hz, J 2.1 Hz), 4.69 (lH, m), 4.82 (lH, 

m). 4.95 (lH, dd, J 12.3 Hz, J 2.1 Hz), 5.14 (lH, s), 6.65 (lH, t, J 2.1 Hz), 6.85 (lH, d, 

J 9 Hz), 6.95 (lH, d, J 2.4 Hz), 7 .09 (lH, d, J 8.1 Hz), 7 .24 (3H, m), and 7.45 (2H, d, J 

7.5 Hz). 

35 
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EXAMPLE30 

C6R.6Sl-3-C2-C2-Fluoroethoxv>-5-(trifluorometho:xy)phenyll-6-phenyl- l-oxa-7-aza­

spirol4.5Jdec-3·ene Hydrochloride 

The compound of Example 29 was stirred in lN metbanolic HCl at ambient 

. 5 temperature for 15 h. The solvent was evaporated in vacuo and the residue 

partitioned between aqueous saturated potassium carbonate (50 ml) and ethyl 

acetate (3x50 ml). The combined organic fractions were washed with brine (50 ml), 

dried (MgSO.a) and evaporated in. vacuo. Purification on silica, eluting with 10% 

methanol in dicbloromethane gave the title compound as a white solid (180mg, 68%). 

10 lH NMR {360MHz, CDCla) ~ 1.86 (2H, m), 2.02 (2H, m), 3.14 {lH, m), 3.40 (lH, m), 

4.21 (lH, m), 4.28 (lH, m), 4.33 (lH, d, J 12.5 Hz). 4.58 (lH, d, J 11. 7 Hz), 4. 71 {lH, 

m), 4.84 {lH, m), 4.94 (lH, d, J 12.4 Hz), 6.44 (lH, s), 6.94 (lH, d, J 2.5 Hz), 7.08 (lH, 

d, J 9.l Hz), 7.30 (3H, m), 7.45 (2H, d, J 6.6 Hz), 9.07 (lH, broads), and 9.70 (lH, 

broad s). mlz (ES+) 438 (M+ 1). 

15 
EXAMPLES! 

C3S.5R.68)-3-(2-C2-Fluoroethoxvl-5-Ctrifluorom.ethoxyl-6-phenyl-1-oxa-?-aza­

spiro[4.5Jdecane Hydrochloride 

Prepared from the compound of Example 30 according to the method of 

20 Example 3. lH NMR (500MHz, DMSO-da300K) <> 1.70 (lH, m}, 1.80 (2H, m), 1.95 

(IH, m), 2.09 (2H, m), 3.07 (211, m), 3.73 (lH, d, J 12.8 Hz), 3.82 (IH, m), 4.17 (lH, 

m), 4.22 (IH, m), 4.33 (IH, d, J 11.3 Hz), 4.51 (lH, d, J 11.6 Hz), 4.65 (lH, m), 4.76 

(IH, m), 7.01 (lH, d, J9 Hz), 7.12 (lH, d, J 10.8 Hz), 7.18 (2H, m), 7.39 (lH, m), 7.46 

(2H, m), 7 .55 (lH, d, J 7 .4 Hz), 8.93 (lH, m), and 9.53 (lH, m). mlz (ES+) 440 (M+ 1). 

25 

E2CAMPLE32 

C5R.6S>-3-C2-<Ethen'-l-yll-6-Ctritluorom.ethoxv)phenyll-6-phenyl-l-oxa-7-Ctert­

butoxycarbonyl>aza-spirol4.!)]dec-3-ene 

Prepared from the compound of Description 33 and (5R,6S)-3-

30 trimethylstannyl-6-phenyl-l-oxa·7-(tert-butoxycarbonyl)aza-spiro[4.5)dec-3-ene 

according to the method of Example 1. 1H NMR (250MHz, CDCb) 5 1.36 (9H, s), 1.86 

(2H, m), 2.12 (lH, m), 3.22 (lH, m), 4.12 (lH, q, J7.1Hz),4.18 (lH, m), 4.37 (IH, dd, 

J 12.6 Hz, J 2.2 Hz), 4.7 (lH, dd, J 12.6 Hz, J 2.0 Hz), 5.1 (lH, s), 5.28 (lH, d, J 11.1 

Hz), 5.61 (lH, d, J 17.4 Hz), 6.03 (lH, t, J2.l Hz), 6.66 {lH, m). 6.85 {IH, m), 7.11 

35 (lH, m), 7.28 (3H, m), 7.46 (2H, m), and 7.50 (IH, d, JS.6 Hz). 
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EXAMPLE33 

C5R.6Sl-3-C2-<Ethen-1-yll-5-Ctritluorometho:xy)phenyll-6-phenyl-1-oxa-7-aza­

spjro[4.5ldec-3-ene 

5 Prepared from the compound of Example 32 according to the method of 

Example 30. 1H NMR (360MHz, CDCls) ~ 1.67 (lH, m), 1.81 (2H, m). 2.83 (lH, dt, J 3 

Hz, J 12.3 Hz), 3.26 (lH, m), 3. 7 4 (lH, s), 4.28 (lH, dd, J 2.4 Hz, J 12.6 Hz), 4.68 (lH, 

dd, J 2.2 Hz, J 12.4 Hz), 5.06 (lH, dd, J 1.2 Hz, J 11 Hz), 5.47 (IH, dd, J 1. 1 Hz, J 

17.3 Hz), 5.57 (lH, t, J2.2 Hz), 5.92 (IH, m), 6.60 (lH, s), 7.01 (lH, d, J 8.6 Hz), 7.28 

10 (4H, m), and '7.40 (2H, m). 

EXAMPLE34 

{38.5R.6S)-3-C2-Ethyl-5-(trifluoromethoxv>nhenyll-6-phenyl-1-oxa-7-aza­

spirof 4.51decane 

15 Prepared from the compound of Example 33 according to the method of 

Example 3. lH NMR (250MHz, CDCla) 8 1.12 (3H, t, J 7.5 Hz), 1.61 (2H, m), 1.90 (2H, 

m), 2.12 (2H, m), 2.58 (2H, q, J 7.6 Hz), 2. 77 (lH, dt, J 2.5Hz,J12.2 Hz), 3.16 (lH, 

m), 3.27 (lH, m), 3.61 (lH, m), 3.73 (lH, s), 4.05 (lH, t, JS.l Hz), 4.56 (lH, broads), 

5.88 (lH, d, J 1.63 Hz), 6.85 (lH, dd, J 1.2 Hz, J 8.3 Hz), 7.03 (lH, d, J 8.4 Hz}, 7.36 

20 (3H, m), and 7.54 (2H, m). mJz (ES+) 406 (M+l). 

EXAMPLES& 

C5R.68)-3-{2-Benzyloxv-5-(trifl.uoromethoxv>nhenyll-6-phenyl-1-oxa-7-Ctert­

butoxycarbonvDaza-spiro[4.5ldec-3-ene 

25 Prepared from the compound ofDescription 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. 1H NMR (360MHz. CDCls) 8 1.33 (9H, s), 1.65 

(lH. m), 1.76 (2H, m), 2.08 (lH, m), 3.11 (lH, m), 4.08 (lH, m), 4.60 (lH, dd, J 12.2 

Hz, J 2 Hz), 4.92 (lH, dd, J 12.1 Hz, J 1.8 Hz), 5.08 (lH, s), 5.1 (2H, q, J 11.5 Hz), 

30 6.65 (lH, s), 6.94 (2H, d, J8.9 Hz), 7.08 (lH, d, J9 Hz), 7.18 (2H, t, JB.l Hz), 7.25 

(3H, m), 7.38 (5H, m). 
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EXAMPLE36 

(5R.6S>-3-(2-Benzyloxv·S-(trifluoromethoxv>phenvD-6-phenvl-l-oxa· 7-aza­

soiro(4.5]dec-3-ene 

Prepared from the compound of Example 35 according to the method of 

5 Example 30. lff NMR (250MHz, CDCJa) 6 1.70 (2H, m), 1.94 (lH, m), 2.05 (lH, m). 

2. 77 (lH. td, J 12.5 Hz, J 2.8 Hz), 2.93 (lH, broad s), 3.25 (IH, m), 3. 70 (IH, s), 4.34 

(lH, dd, J 14.5 Hz, J2 Hz), 4.99 (IH, s), 6.14 (lH, t. J2 Hz), 6.67 (lH. d, J2.7 Hz), 

6.80 (lH, d, J9 Hz), 6.98 (lH, dd, J9 Hz, J 2 Hz), 7.17 (3H, m), and 7.26-7.47 (7H, 

m). m/z (ES+) 482 (M+ 1). 

10 

gAMPLE37 

C3S.5R.68)-3-C2-Hydroxy-5-Ctrifluoromethoxy)phenyll-6-phenyl-1-oxa-7-aza­

spim[4.5ldecane Hvdrochloride 

Prepared from the compound of Example 36 according to the method of 

15 Example 3. tH NMR (360MHz, DMSO-d&) 3 1.67(IH,t,J12.l Hz). 1.80 (2H, d, J 11.5 

Hz), 2.05·(3H, m), 3.06 (2H, t, J 8.1Hz),3.30 (lH, m), 3.77 (lH, m), 4.13 (lH, t, J 7.8 

Hz), 4.48 (lH, m), 6.03 (lH, d), 6.80 (lH, d, J 8.8 Hz), 6.92 (lH, dd, J 8.9 Hz), 7.45 

(3H, m), and 7.56 (2H, m). mlz (ES+) 394(M+1). 

20 E'XAMPLE38 

C3S.5R.6S)-3-C2-H;ydroxv-5-Ctrifluorometho:r;y)phenvl>-6-phenyl-l-oxa-7-Ctert­

butoxycarbonvllaza-aoiroC4.6ldecane 

To a solution of(3S,5R,68)·3·(2-hydroxy-5-(triftuoromethoxy)phenyl)-6-

phenyl-1-oxa-7-aza-spiro[4.5]decane hydrochloride (Example 37, 290mg. 0.7 mmol) in 

25 water {3 ml) was added sodium carbonate solid until pH 10. To this was added 

dichloromethane (2 ml) followed by di-tert·butyl dicarbonate (l 70mg, 0.8 mmol) and 

the reaction was stirred at ambient temperature for 16 b. The reaction was diluted 

with water (40 ml) and the organic layer separated. The organic layer was washed 

with brine (50 ml). dried (MgSQ4), and evaporated in. vacuo, to give the title 

30 compound as a white solid, (320mg, 96%). IH NMR (360MHz, CDCls) 8 1.38 (9H, s), 

1.73 (2H, m), 1.81 (lH, m), 2.18 (2H, m). 2.50 (lH. m), 2.81 (lH, m), 3.62 (lH, t, J 7.2 

Hz). 3.92 (lH, m), 3.98 (lH, d, J 13.2 Hz), 4.23 (lH, m), 5.33 (lH, s). 6.75 (lH, d, J 8.5 

Hz), 6.94 (2H, m), 7.25 (lH, m), 7.31 (2H, m), and 7.55 (2H, d, J 7.8 Hz). 
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EXAMfLE39 

C9S.5R.6Sl·3-C2-(Ethen· l ·vD-5-Ctritluommethoxy)phenyl).6.phenvl· l·oxa-7 -Ctert­

butoxycarbonyllaza-spiroJ4.51decane 

Prepared from the compound of Example 144 and vinyl tributyl tin according 

5 to the method of Description 33. 1H NMR (250MHz, CDCla) 6 1.76 (2H, m), 2.10 (2H, 

m), 2.43 (lH, m), 2.90 (lH, m), 3.69 (2H, m), 4.0 (lH, d, J 13.5 Hz), 4.12 (lH, d, J7.1 

Hz), 4.22 (lH, m), 5.18 (lH, s), 5.38 (IH, dd, J 10.9 Hz, J 1.2 Hz), 5.59 (lH, dd, J 17.2 

Hz, J 1.2 Hz), 6.96 (lH, m), 7.04 (lH, m), 7.15 (lH, m), 7.32 (3H, m), 7.45 (IH, d, J 8.2 

Hz). and 7.56 (2H, m). 

10 
EXAMPLE40 

(3S.5R.6S>-3-C2-<Ethen· l ·yl).5.(trifluoromethoxy)_phenyl>-6-phenyl-l-oxa· 7-aza­

spiro(4.5ldecane 

Prepared from the compound of Example 39 according to the method of 

15 Example 2. lH NMR (250MHz, CDCla) S 1.62 (2H, d, J 11.1 Hz). 1.88 (2H. d, J 9.5. 

20 

Hz), 2.10 (2H, m), 2.78 (IH, dt, J 12.2 Hz, J2.5 Hz), 3.17 {lH, m), 3.25 (lH, dt. J9.9 

Hz, J 2.1 Hz), 3.66 (lH, m), 3. 72 (lH, s), 4.06 (lH, d, J 8 Hz), 5.29 (lH, dd, J 10.9 Hz, 

J 1.3 Hz), 5.49 {lH, dd, J 17 .2 Hz, J 1.3 Hz), 6.04 (lH, d, J 1.5 Hz), 6.83 {lH, m), 6.92 

(lH, d, J7.6 Hz), 7.36 (4H, m), and 7.50 (2H. m). mlz (ES+) 404 (M+l). 

EXAMPLE41 

C5R.6$)-3-C2-MethoxyphenyI>-6-phenvl·l·oxa-7-(tert-butoxycarbonyl>aza­

spiro(4.5ldec·3-ene 

Prepared from 2-methoxychlorobenzene and (5R,6S)-3-trimethylstannyl-6-

25 phenyl-l·oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the method 

of Example I. 1H NMR (360MHz, CDCla) B 1.27 (9H, s), 1.75-1.90 (SH, m), 2.09-2.12 

(IH, m), 3.07-3.14 (lH, m), 3.86 (3H, s), 4.11-4.15 (lH, m), 4.61 (lH, dd, J 12.0 and 

2.1Hz),4.97 (lH, dd, J 12.0 and 2.1Hz),5.16 (lH, s}, 6.19 (lH, s), 6.88-6.92 (2H, m), 

7.04 (lH, d, J 8.1 Hz), 7.16-7.27 (4H, m), and 7.46 (2H, d, J7.4 Hz). 

30 

EXAMPLE42 

(5R. 6Sl-3-C2-Metboxyphenyll-6-phenyl-l ·oxa-7-aza·spiro[4.5Jdec·3-ene 

Prepared from the compound of Example 41 according to the method of 

Example 2. lff NMR (360MHz, CDCls) 8 2.02-2.23 (4H, m), 3.27 (IH, t, J 12.7 Hz), 

35 3.57-3.60 (lH, m), 3.77 (SH, s), 4.49 (lH, s), 4.51 (lH, d, J 12.3 Hz). 4.93 (lH, d, J 
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12.3 Hz), 6.31 (lH, s), 6.89 (2H, d, J 4.4 Hz). 6.99 (lH, d, J 8.3 Hz). 7.26-7.38 (4H, m), 

and 7.46 (2H, d, 7.4 Hz). 

EXAMJ>LE43 

5 C3S.5R.6S)-3-C2-Methoxyphenyll-6-phenyl-l·oxa·7-aza-spiroC4.6ldecane 

Hydrochloride 

Prepared from the compound of Example 42 according to the method of 

Example 3. 1H NMR (360MHz, D20) S 1.87·1.95 (SH, m), 2.07-2.20 (3H, m), 3.23 {lH, 

t, J 12.6 Hz}, 3.33-3.38 (lH, m), S.49-3.53 (lH. m), 3.67 (3H, s), 4.14 (lH. t, J 7 .8 Hz), 

10 4.42 (lH, s). 6.49 (ill, d, J 7.7 Hz), 6.79 (lH, t, J7.4 Hz), 6.95 (lH, d, J7.4 Hz), 7.19 

(lH, t, J 8~7 Hz), and 7.48-7.54 (5H, m). 

EXAMPLE44 

(38.5R.68)-3-<2-Hydroxy-5-(trifluoromethoxy)phenyll-6-phenyl-1-oxa-7-Ctert-

15 butoxycarbonyl>aza-spiro[4.5ldecane 

(5R,6S)-3-(2-Benzyloxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-(tert­

butoxycarbonyl)aza-spiro[4.5]dec-3-ene (Example 35) (3.88g) was dissolved in ethyl 

acetate (15 ml) and methanol (15 ml). Palladium hydroxide on carbon (l.OOg) was 

added and the suspension was shaken under a hydrogen atmosphere (50 psi) for 72 

20 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 

with hexane/ethyl acetate (75:25) to give (3R,5R,8S)-3-(2-hydror,y-5-

(trifluoromethoxy)phen;yl)-6·phenyl-l-o.m-1·(tert-butoxycarbonyl)aza-spiro{4.5]decane 

(191 mg), IH NMR (260MHz, CDCl3) o 7.70 (2H, d, J7.3 Hz), 7.33 (2H, t, J7.3 Hz). 

25 7 .26 (lH, d, J 7 .3 Hz), 7 .05 (lH, hr s), 6.96 (2H, m), 6.82 (lH, d, J 9.4 Hz), 6.43 (lH, 

s), 4.27 (lH, m), 4.01 (lH, m), 3.95 (lH, m), 3. 73 (lH, m), 2. 73 (2H, m), 2.33 (lH, m), 

1.87-1.58 (4H, m); and 1.50 (9H, s).and (3S,5R,6S)-9-(2-hydroxy-5-

(tri{luorometho:r.y)phen;yl)-6-phen;yl-1-oxa-1-(tert-butoxycarbon;yl)aza·spiro{4.S}decane 

(2.3 g), tH NMR (360MHz, CDCls) a 1.38 (9H, s), 1.73 (2H, m), 1.81 (lH, m), 2.18 {2H, 

30 m), 2.50 (IH, m), 2.81 (lH, m), 3.62 (lH, t, J 7.2 Hz), 3.92 (IH, m), 3.98 (lH, d, J 13.2 

Hz), 4.23 (lH, m), 5.33 (lH, s), 6.75 (lH, d, JS.5 Hz), 6.94 (2H, m). 7.25 (lH, m), 7.31 

(2H, m), and 7.55 (2H, d, J 7.8 Hz). 
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BXAMPLE46 

{5R.6S>-3-(2-Benzyloxv-5-Ctrifluoromethyllohenyll-7-{tert-butoxycarbonyll-6-pheny1-

1-oxa-7 -aza-spiro[ 4.Sldec-3-ene 

Prepared from the compound of Description 36 and (SR,68)-3-tributylstannyl-

5 6-phenyl-1-oxa-7 ·(tert-butoxycarbonyl)aza-spiro[4.6]dec-3-ene according to the 

method of Example 1. lH NMR (360MHz, CDCla) & 1.33 (9H, s), 1.72-1.83 (3H, m), 

2.03-2.11 (lH, m), 3.06-3.15 (lH, m), 4.07-4.11 (lH, m), 4.64 (IH. dd, J 11.5. 15.5 Hz), 

4.96 (lH, dd, J 2, 12 Hz), 6.09 (lH, s), 5.16 (2H, dd, J 11.5, 15.5 Hz), 6.66 (lH, t, J 2 

Hz), 7.02 (lH, d, 8.5 Hz), 7.16-7.27 (3H, m), 7.32 (lH, d, J2 Hz), and 7.34-7.49 (SH, 

10 m). mlz (ES+) 566 (M+l). 

EXAMPLE46 

(3S.5R.68)-3-(2-Hydroxy-5-Ctriftuoromethyllphenyll-6-phenyl-l-oxa-7-(tert­

butoxycarbonyllaza-spirol4.61decane 

15 Prepared from the compound of Example 45 according to the method of 

Example 44. (8R~5R, 6S)-8·(2-Hydnn;y-5-(trifluoromethyl)phenyl)-6-phenyl-1 ·0%CJ-7-

(tert-butor,ycarbon.yl)aza-spiro[4.5]decane, 1H NMR (250MHz, CDCls) 8 1.51 (9H, s), 

1.58-1.75 (2H, m), 1.82-1.88 (2H. m.), 2.33 (lH, dt, J 4, 13 Hz), 2.70 (lH, dd, J 8.6, 13 

Hz), 2. 79 (lH, dt. J 3, 13 Hz), 3.84 (lH, qn), 3.93-3.97 (2H, m). 4.31 (lH, t, J 9 Hz), 

20 5.44 (lH, s,), 6.89 (lH, d, J9 Hz), '7.23-7.35 (5H, m), and 7.58-7.60 (2H, m). mlz (ES+) 

478 (M+ 1). (SS, 5R, 68)-8-(:l-Hydror,y-5-(trifluoromethyl)phenyl)-6-phen:yl-1-oxa· 7-(tert· 

buto:x::ycarbonyl)aza-spiro[4.5}decane, 1H NMR (360MHz, CDCls) a 1.34 (9H, s), 1.72-

1.82 (3H, m), 2.10-2.21 (2H, m), 2.53 (lH, dd, J9, 13 Hz), 2.79-2.88 (lH, m), 3.65 (lH, 

qn, J 8.6 Hz), 3.94-3.98 (2H, m), 4.24 (lH, dd, J7, 9 Hz). 5.33 (lH, s,), 6.83 (lH, d, J9 

25 Hz), 7.01 (lH, s), 7.23-7.34 (5H, m), and 7.55 (2H, d, J7.5 Hz). m/z (ES+) 478 (M+l). 

30 

EXAMPLE47 

C5R.68)-S-C2-methoxv-5-trifluoromethogphenyl>-6-phenyl-1-oxa-7-aza-§piro[4.5Jdec­

~ 

Trifluoroacetic acid (1 ml) was added to a cooled (0 °C) s~lution of (3S,5R,6S)-

3-(2-methoxy-5-tritluoromethoxyphenyl)-6·phenyl· l·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 I 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 
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the combined organic fractions were washed with brine (20 ml). dried (Mg$Q4) and 

the solvent was evaporated under reduced pressure. The residue was purified by 

column chromatography on silica gel, eluting with 

dichloromethane/methanollammonia (160:8:1) to give (5R,6S)·3-(3-methoxy-5-

5 trifluoromethoxyphenyl)-6-phtmyl-l-oxa-1-aza-spiro[4.5}dec-3-ene (29mg, 16%), lH 

NMR (360MHz, CDCls) ~ 1.56-1.65 (2H, m), 2.05·2.12 (lH, m), 2.22-2.26 {lH, m), 2.41 

(lH, dd, J 14.0, 1.6 Hz), 2.76 (lH, dd, J 14.0, 1.9 Hz), 2.87 (lH, dt, J 12.2, 2.7 Hz), 

3.23-3.28 (lH, m), 3.59 (lH, s), 3.79 (SH, s), 6.68 (lH, d, J 2.7 Hz), 6.98 (lH, d, J 8.9 

Hz), 6.83-6.85 (lH, m), 7.13 (lH, s), 7.15-7.26 (3H, m), and 7.48-7.45 (2H, m), mlz 

10 (ES+) 506 (M+l) and (5R,6SJ-8-(2-metho%]-5-trifluoromethoxyphenyl)-6-pkenyl-1-oxa-

1-aza-spiro/4.5]dec-3-ene (69mg, 37%), IH NMR (250MHz, CDCls) S 7.45 (2H, d, J7.2 

Hz). 7.80-7.2 (3H, m). 7.13-7.09 (lH, dd, J 9.0 Hz), 6.89 (2H, s+d), 6.64 (lH, t, J 2.04 

Hz), 5.16 (lH, s), 4.96 and 4.56 (2H, ABdd, J 12.1and2 Hz). 4.11 (lH, m), 3.86 (3H, 

s), 3.08 (lH, m), 2.1 (lH, m), 1.87-1.77 (3H, m), and 1.37 (9H, s), mlz (ES+) 506 (M+J). 

15 
EXAMPLE48 

C5R.6$)-3-<2-Methoxv-5-trifluoromethoxyphenyll-6-phenyl-l-oxa-7-aza-snirol4.5ldec-

3-ene and (38.5R.6S>-3-C2-methoxy-5-trifluoromethoxyphenyl}-6-phenyl-1-oxa-7-aza­

spiro(4.5ldecane 

20 Triethylsilane (100 (1, 0.6 mmol) was added to a solution of (5R,6S)-3-(2-

methoxy-5-trifiuoromethoxyphenyl)-6-phenyl-1-oxa-7-aza-spiro[4.5)dec-2-ene 

(Example 47, 14mg, 0.03 mmol} in tritluoroacetic acid (1 ml) and the mixture was 

stirred at room temperature for 2 h. Additional triethylsilane (100 (l, 0.6 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 (3xl0 ml). The combined organic fractions were 

washed with brine (20 ml), dried (MgSO.c) and the solvent was evaporated under 

reduced pressure. The residue was purified by preparative thin layer 

30 chromatography on silica gel, ·eluting with dichloromethane/methanollammonia 

(120:8:1) to give a gum (6mg). HPLC analysis of the gum [HIPRB column (250 x 

4.6mm); 40% MeCN in 25mM KHiP04,0.2% triethylamine. pH 3.1, 210 nm) showed 

that it consisted of a mixture of (SR, 68)-3-(2-methoxy-5-trifluoromethoxyphenyl)-6· 

phenyl-1-oxa-7-aza-spiro/4.S]dec-3-ene, (98,SR, 68)-3-(2-methoxy-5-

35 trifluoromethoxyphenyl)-6-phenyl-1-oxa-7-aza-spirof 4.S]decane and (3R,5R,6S)-3-(2-
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methoxy-5-tri{luoromethoxyphenyl)-6-phenyl· l ·o.m-7-aza-spirof 4.5}decane (ratio; 

1.5:2.5:1). 

EXAMPLE49 

5 C3S.5R.6Sl-3-C2-Methoxv-5-trifluorometho:xyphenvll·6·phenyl-l-oxa· 7 -aza­

spirof 4.51decane 

Triethylsilane (252 {l, 1.6 mmol) was added to a solution of (5R,68)-3·(2· 

methoxy-5-triftuoromethoxyphenyl)-6-phenyl-l·oxa· 7-aza-spiro[4.5]dec·3-ene 

(Example 47. 32mg, 0.08 mmol) in trifluoroacetic acid (2 ml) and the solution was 

10 stirred at 50 °C for 16 h. The solvent was evaporated under reduced pressure and the 

residue was azeotroped with toluene (2xl0 ml). Saturated aqueous sodium carbonate 

was added and the mixture was extracted with clichloromethane (4x20 ml). The 

combined organic fractions were washed with brine (20 ml), dried (MgS04) and the 

solvent was evaporated under reduced pressure. Tho residue was purified by 

15 preparative thin layer chromatography on silica gel, eluting with 

dichloromethane/methanollammonia (120:8:1) to give a gum (6mg). HPLC analysis of 

the gum [HIPRB column (250 x 4.6mm); 40% MeCN in 25mM KH2PQ4,0.2% 

triethylamine. pH 3.1, 210 nm] showed that it consisted of a mixture of (3S,5R,6S)-3· 

(2-methoxy-5-tri{luoromethoxyphenyl)-6-phen.yl-1-o.m-1-aza-spiro{ 4.S}decane and 

20 (3R,5R,6S)·3-(2-methoxy-5-tri(luoromethoxyphenyl)-6-phen;yl-l-o.xa· 7-aza· 

spiro/4.S}decane (ratio; 2:1). 

EXAMPLE50 

C3S.5R.6$)·3-C2-Methoxvphenyll-6-phenyl-l-oxa·7·«ert·butoxvcarbonyDaza· 

25 spiro[4.5ldecane 

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 (19mg, 0.043 

mmol) in dichloromethane (2 ml) at 0 °C. The mixture was allowed to warm to room 

temperature, stirred for 18 h., diluted with dichloromethane (20 ml). washed with 

30 hydrochloric acid (2M. 10 ml) and saturated aqueous sodium carbonate (10 ml), dried 

(MgS04) 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, lOOmg) at reflux for 18 h., cooled, poured into hydrochloric acid solution (2M, 

20 ml) and extracted with ethyl acetate (2x20 ml). The combined organic fractions 

35 were washed with saturated aqueous sodium chloride (10 ml), dried (Mg$Q4) and the 
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solvent was evaporated under reduced pressure. The residue was cbromatographed 

on silica gel, eluting with hexane/ethyl acetate(80:20) to give the title compound as a 

1:3 mixture with of the 3R and 3S epimers (8mg, 44%). 1H NMR (360MHz, CDCls) o 
7 .61 (2H, d, J 7 .6 Hz, 3R isomer), 7.67 (2H, d, J 7 .5 Hz, 3S isomer), 7 .05-7 .34 (5H, m, 

5 3R and 38 isomers), 6.80-6.98 (2H, m, 3R and 3S isomers), 6.37 (lH, s, 3R isomer). 

5.25 (lH, s, 3S isomer), 4.31 (lH, t, J 7.4 Hz, 3R isomer), 4.21 (lH, t, J 7.2 Hz, 38 

isomer), 3.95-4.04 (lH, m, SR and 38 isomers), 3.82 (3H, s, 3R isomer), 3.81 (3H, s, 3S 

isomer), 3.64-3.81 (211, m, SR and 38 isomers). 2.85 (lH, dt, J 5.9 and 12.1 Hz, 38 

isomer), 2.67 (lH, dt, J 4.9, 12. 7 Hz, 3R isomer), 2.59 {lH, dd, J 7 .3 and 12. 7 Hz. 3R 

10 isomer). 2.37 (lH, dd, J 8.0 and 12.6 Hz, 38 isomer), 2.21 (lH, dd, J 9.1, 12.6 Hz, 38 

isomer), 2.08-2.23 {lH, m, 3R and 38 isomers), 1.93 (lH, dd, J 10.4, 12.4 Hz, 3R 

isomer), 1.64-1. 78 (3H, m, 3R and 3S isomers), 1.47 (9H, s, 3R isomer), and 1.38 (9H, 

S, as isomer). m/z (ES+) 424 (M+ 1). 

15 EXAMPLE51 

C3S.5R.68)-3-C2-MethoxwhenyI>-6-phenyl-1-oxa-7 -aza-spirol4.5Jdecane 

Prepared from the compound of Example 50 according to the method of 

Example 2 as a mixture of (3S,5.R.68)-3-(2-methoxyphenyl)-6-phenyl-l-oxa-7·aza­

spiro(4.5]decane and (3R,6R,6S)·3-(2-methoxyphenyl)-6·phenyl·l·oxa-7-aza-

20 spiro[4.5]decane. lH NMR (360MHz, CDCls) a 7.51-7.59 (2H, m, 3R and 38 isomers), 

7.32-7.45 (3H, m, 3R and 38 isomers), 7.05-7.13 (lH, m, 3R and 38 isomers), 6.97 

{lH, d, J7.6 Hz, 3R isomer), 6.81 (lH, t, J7.5 Hz, 3R isomer), 6.71-6.82 (IH, m, 3R 

and 3S isomers), 6.69 (lH, t, J 7 .6 Hz,. 3S isomer), 6.43 (lH, d, J 7 .6 Hz, 38 isomer), 

4.09 (lH. t, J 7.8 Hz. SS isomer), 3.94 (lH, t, J 7 .6 Hz, 3R isomer), 3.67-3.87 (lH, m, 

25 SR and 38 isomers). 3.68 (4H. s, 3S isomer), 3.63 (3H, s, 3R isomer), 3.53 (lH, s, 3R 

isomer), 3.17-3.25 (lH, m, 3R and 38 isomers), 2.75-2.84 (lH, m, 3R and 3S isomer), 

and 1.65-2.37 (SH. m, 3R and 3S isomers). m/z (ES+) 324 (M+ 1). 

EXAM:PLE52 

30 C5R.6S>-3-C2-Methoxr-5-trifluOromethoxwhenyI>-6-phenvl-l-oxa-7-Ctert­

butoxvcarbonyllaza-spiro[4.5ldec-3-en-2-one 

A mixture of (5R,6S)-7-tert-butoxycarbonyl-6-phenyl-3-tributylstannyl-1-oxa-

7-aza·spiro[4.5Jdec-3·en-2-one (Description 10, 538 mg, 0.87 mmol), 2-hromo-4-

tri:tluoromethoxyanisole (Description 12, 244 mg, 0.90 mmol) and lithium chloride 

35 (230 mg, 5.4 mmol) in toluene {10 ml) was degassed with nitrogen at 60 °C for 30 
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min. Tetrakis{triphenylphosphine)palladium (O) (100 mg) was added and the 

mixture was heated under reflux under nitrogen for 16 h. The mixture was cooled, 

filtered and the solvent was evaporated under reduced pressure. The residue was 

dissolved in acetonitrile (50 ml), washed with hexane (4 x 20 ml), then treated with 

5 10% methanolic potassium fluoride solution. The mixture was stirred for 30 min., 

filtered. and the solvent was evaporated under reduced pressure. The residue was 

then partitioned between saturated aqueous sodium hydrogen carbonate (50 ml) and 

ethyl acetate (50 ml). The organic phase was dried (Na2SO,) and the solvent was 

evaporated under reduced pressure. The residue was purified by chromatography on 

10 silica gel to give the title compound as a gum (200mg, 0.39 mmol, 44%). lH NMR 

(250MHz, CDCls) & 8.60 (lH, s). 8.02 (lH, d), 7.40 (2H, m), 7 .26 (4H, m). 6.93 (lH, d, 

J9.ll Hz), 5.28 (lH, s), 4.20 {lH. m), 3.91 (3H, s), 3.18 (lH, m), 2.32 (lH, m), 1.89 

(3H, m), and 1.39 (9H, s). 

15 BXAMPLE53 

<3S.5R.6S>-3-(2-Methoxv-5-trifluoromethomhenyll-6-phenyl-1-oxa-7-Ctert­

butoxvcarbonyI>aza-spiro[4.5ldecan·2-one 

A mixture of (5R,68)-3-(2·methoxy-5-trifluoromethoxyphenyl)-6·phenyl-1-oxa-

7 ·(tert-butoxycarbonyl)aza-spiro(4~5)dec·3·en-2-one (Example 52, 100 mg, 0.19 mmol) 

20 and palladium acetate (10 mg) in N,N'-dimethylformamide (1 ml) was degassed with 

nitrogen for 30 min. Potassium formate (42 mg, 0.60 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 

25 purified by chromatography on silica gel to give the title compound as a colorless 

solid {44mg, 0.08 mmol. 44%). 1H NMR showed this to be a 1:1 mixture of (3S,5R,6S)­

and (3R,5R,68)-diastereoisomers which were separated by preparative liquid 

chromatography using a KR60 column, eluting with 5% ethanol/hexane containing 

0.1 % DEA to give (9R,5R,6S)-3-(3-Methoxy-5-trifluoromet.hoxyphenyl)·6-phenyl-1-oxa-

30 1-(tert-butoxycorbon;yl)aza-spirof 4.5}decan-2-one, 1H NMR (250MHz. CDCls) 5 7 .50-

7 .53 (2H. m), 7.26-7.39 (3H, m), 7.14 (lH, dd, J2.59, 8.96 Hz}, 7.02 (IH, d, J2.59 Hz), 

6.88 (IH, d, J 8.96 Hz), 5.35 (lH, s), 4.00-4.05 (lH, m), 3.85 (3H, s), 3. 70 (lH, t, J 

11.02 Hz), 2~ 70-2.97 (2H, m), 2.38-2.50 (lH, m), 2.22 (lH, 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 tl'ifluorometh.oxyphenyl)-6-phen.yl-1-o:m-7-(tert-butoxycarbonyl)aza-spirof 4. 5]decan.-2-
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one, 1H NMR (250MHz, CDCls) a 7.50-7.53 (2H, m), 7.26-7.39 (3H, m), 7.13 (IH, dd, J 

2.91, 8.97 Hz}, 6.90 (lH, d, J 2.91 Hz), 6.83 (lH, d, J 8.97 Hz), 5.31 (lH, hrs), 4.02-

4.10 (lH, m). 3.92 (lH, t, J 10.56 Hz). 3.64 (3H, s), 2.91-3.02 (lH, m). 2.67 (lH, dd, J 

10.04, 12.98 Hz), 2.29-2.52 (2H, m), 1.80-1.87 (3H, m), and 1.36 (9H, s). 

EXAMPLE64 

{3S.5R.6S>-3-C2-Methoxy-5-(trifluorometho:xy)phenyll-6-phenyl-1-oxa-7-aza­

spjro(4.5Jdecan-2-one Hvdrochloride 

Prepared from the compound of Example 63 according to the method of 

10 Example 2. m.p. 248-250 °C. 1H NMR (360MHz, DMSO-d&) 8 9.90 (lH. br s), 9.30 

(lH, br s), 7.42-7.60 (5B, m), 7.19 (lH, d, J7.17 Hz), 6.93 (lH, d, J7.17 Hz), 4.70 (lH, 

hrs), 4.42-4.48 (lH, m), 3.30-3.33 (lH, m), 3.11-3.15 {lH, m). 2.29-2.36 (lH, m), and 

1.94-2.03 {6H, m). mfz (ES"'') 422 (M+ 1). Found: C, 55.94; H, 5.06: N, 3.06. 

C2zH22FsNO.t.HCl.H20 requires: C, 55.53; H, 5.30; N, 2.94%. 

15 
EXAMPLE66 

C5R.68)-N-f4-Methoxy-3-[6-phenyl-l-oxa-7-Ctert-butoxvcarbonyl)aza-soiro[4.51dec-3-

en-3-yllphenyl}tritluoroacetamide 

Prepared from the compound of Description 47 and (5R,6S)-3-tributylstannyl-

20 6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5)dec-3-enc according to the 

method of Example 1. 1H NMR (250MHz, CDCls) 8 7.83 (lH, hrs), 7.53 (IH, dd, J 8.9, 

2.7 Hz), 7.47 (2H, m), 7.23 (3H, m), 7.13 (IB, d, J2.7Hz), 6.97 (IH, d, J8.9 Hz), 6.67 

(lH, t, J 2.1 Hz), 5.15 (lH, s). 4.94 (lH, dd, J 12, 2.1 Hz), 4.58 (lH, dd, J 12, 2.1 Hz), 

4.12 (lH, m), 3.87 (3H, s), 3.11 {lH, m). 2.11 {lH, m), 1.68-1.82 (3H, m), and 1.36 (9H, 

25 s). rn/z (ES+) 533 (M+ 1). 

EX'.AMPLE66 

{5R.6S>-N-[4-Methoxy-3-C6-phenyl-l-oxa-7-aza-apiro[4.5ldec-3-en·3-

yllphenylltritluoroacetamide 

30 Prepared from the compound of Example 55 according to the method of 

. Example 2. lff NMR (250MHz, CDCls) a 7.94 (IH, hrs), 7.41 (lH, dd, J 8.9, 2.7 Hz), 

7.36 (2H, m), 6.91 (lH. d, .12.7 Hz), 6.80 (lH, d, J8.9 Hz), 6.18 (IH, t, J2.0 Hz), 4.83 

(lH, dd, J 11.8, 2.0 Hz), 4.32 (lH, dd, J 11.8, 2.0 Hz), 3. 78 (3H, s), 3. 77 (IH, m), 3.27 

(lH ,m), 2.81 (lH, m), 2.20-1.95 (2H, m), 1.88-1.79 (2H, m), and 1.69 (lH, m). m/z 

35 (ES+) 433 (M+ 1). 
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EXAMPLE67 

C3S.5R.6S>-N-J4-Methoxv-3-C6-phenyl· l·oxa-7-aza·spiroC4.5Jdecan-a­

yl)phenylltritluoroacetamide 

5 Prepared from the compound of Example 56 according to the method of 

10 

Example 3. lH NMR (360MHz, DMSO-dG) 5 7.44 (2H, m). 7 .32 (lH, dd, J 8.8, 2.5 Hz), 

7.27-7.16 (5H, m), 6.87 {lH, d, J8.8 Hz), 6.78 {lH, d, J2.5 Hz), 3.97 (lH, t, J 7.5 Hz), 

3.64 {SH, s), 3.63 (lH, m), 3.01 (lB, m), 2.93 (lH, m), 1.89-1.73 (3H, m), and 1.59-1.48 

(2H, m). mlz (ES+) 435 (M+l). 

EXAMPLE58 

C5R.6Sl-3-C5-Amino-2-methoxyphenyll-6-phenyl-1-oxa-7-Ctert·butoxycarbonyllaza· 

spiro[4.5ldec-3-ene 

Prepared from the compound of Description 43 and (5R,6S)-3-tributylstannyl-

15 6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 

method of Example 1. 1H NMR (250MHz, CDCla) ~ 7.46 (2H, m), 7.23 (SH, m), 6.79 

(lH, d, J 8.7 Hz), 6.64 (2H, m). 6.43 (lH, d, J 2.8 Hz), 5.13 (lH, s), 4.92 (lH, dd, J 

12.0, 2.0 Hz), 4.56 (lH, dd, J 12.0, 2.0 Hz), 4.12 {lH, m), 3.78 (3H, s), 3.12 (lH, m), 

1.87-1.81 (4H, m), and 1.36 (9H, s). m/z (ES+) 437 (M+l). 

20 

EXAMPLE69 

C38.5.R.68)-3-C5-Amino-2-methoxyphenyl>-6-phenyl- l-ooca-7-<tert-butoxvcarbonyllaza­

spiro[4.5Jdeeane 

Prepared from the compound of Example 58 according to the method of 

26 Example 3. 1H NMR (360MHz. CDCls) 5 7 .52 (2H, m). 7 .27 (3H, m), 6.68 (lH. d, J 8.4 

Hz). 6.55 (lH, d, J 2.7 Hz), 6.52 (lB, dd, J 8.4, 2.7). 5.25 (lH. s). 4.18 (lH. m), 4.00 

(lH, m), 3.77 (lH. m), 3.74 (3H. s), 3.67 (lH, m), 2.91 (lH, m). 2.35 (lH, 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 EXAMPLE60 

C3S.5R.68)-Methyl N-14-Methoxy-3·16-phenyl· l·oxa-7 -Ctert-butoxycarbonyllaza. 

spirol4.5ldecan-3-yllphenvllcarbamate 

Potassium carbonate (200mg, 1.4 mmol) and methyl chloroformate (70 µL, 86 mg, 0.9 

mmol) were added to a solution of (SR,5R,6S)·3·(5·amino·2·methoxyphcnyl)-6-

35 phenyl-l-oxa-7-(tert-butoxycarbonyl)aza-spiro(4.5]decane (Example 59, 100 mg, 0.23 
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mmol) in acetone (4 ml) and the mixture was stirred at room temperature overnight. 

The solvent was evaporated under reduced pressure and water (50 ml) was added. 

The mixture was extracted with ethyl acetate, dried (MgSO.), and the solvent was 

evaporated under reduced pressure. The residue was purified by flash column 

5 chromatography on silica gel, eluting with hexane/EtOAc (80:20) to give the title 

compound as a solid (80 mg, 70%). •H NMR (250MHz. CDCla} 8 7.56 (2H, m), 7.35-

7.21 (4H, m), 7.01 (lH, d, J 2.5 Hz), 6. 79 (lH, d, J 8.8 Hz), 6.60 (lH, br s), 5.27 (lH, 

s), 4.22 (lH, m), 4.00 {lH, m), 3.79 (3H, s), 3.74 (SH, s), 3.81-3.66 (2H, m), 2.89 (IH, 

m), 2.39-2.06 (3H, m), 1,37 (3H, m), and 1.38 (9H, s). m/z (ES+) 497 (M+ 1). 

10 

EXAMPLE GI 

C3S.5R.6S)-Methvl-N-«4-Methoxv-3-[6-phenyl-l-oxa-7 -(tert-butoxycarbonyllaza­

spiro[4.5)decan-3-yl)phenyll-N-Cmethyl)carbamate 

Sodium hydride (60% dispersion in mineral oil, 16 mg, 0.4 mmol) was added to a 

15 solution of (3S,5R,6S)-methyl N-{4-methoxy-3-[6-phenyl-l-oxa·7-(tert­

butoxycarbonyl)aza-spiro(4.6]decan-3-yl)phenyl}carbamate (Example 60, 80mg, 0.16 

mmol) in DMF (8 ml) and the mixture was stirred at room temperature for 30 min. 

Iodomethane (50 µL, 114 mg, 0.8 mmol) was added and the mixture was stirred for 3 

h. Water (100 ml) was added and the mixture was extracted with ethyl acetate. The 

20 combined organic fractions were washed with water, dried(MgSO.~). and the solvent 

was evaporated under reduced pressure. The residue was purified by flash column 

chromatography on silica gel, eluting with hexane/EtOAc (70:30) to give the title 

compound as a colorless foam (67 mg, 83%). 1H NMR (360MHz. CDCls) 8 7 .56 (2H, 

m), 7.32-7.21 (4H, m), 7.02 (lH, hrs), 6.81 (lH, d, J9.2 Hz), 5.02 (lH, s), 4.20 (lH, 

25 m), 4.00 (lH, m), 3.81 (3H, s), 3.77-3.67 (2H, m), 3.62 (3H, br s), 3.2 (3H, s), 2.87 (lH, 

m), 2.35 (lH, m), 2.22-2.08 (2H, m), 1. 74 (3H, m), and 1.36 (9H, s). mlz (ES+) 511 

(M+l). 

EXAMPLE62 

80 (3S,5R.6S>-Methyl N-[4-Methoxy-3-(6-phenyl-1-oxa· 7 -aza-spiro[4.5Jdecan-3-

yllpheny11-N-Cmethvllcarbamate 

Prepared from the compound of Example 61 according to the method of 

Example 2. 1H NMR (360MHz, CDCls) 8 7.49 (2H, m), 7.33-7.26 (3H, m), 6.91 (IH, hr 

s), 6.69 (lH, d, J 8.7 Hz), 6.15 (lH, m), 4.09 (lH, m), 3.79 (lH, m), 3.69 (3H, s), 3.68 
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(lH, s), 3.64 (3H, brs), 3.25-3.15 (2H, m), 3.08 (3H, s), 2.28 (IH, m), 2.15-2.02 (2H, m), 

1.90-1.83 (2H, m), 1.62·1.55 (2H, m), 1.26 (lH, m). ). mlz (ES+) 411 (M+l). 

EXAMPLE63 

5 C5R.6B>·N·f4-Methoxy-3-16-phenyl-l·oxa·7-Ctert-but.oxycarbonyl)aza-spiro[4.5ldec-3-

en·S-vllphenvll=N-Cmethvlltrifluoroacetamide 

Prepared from the compound of Description 52 and (5R,68}-3-tributylstannyl-

6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 

method of Example 1. tH NMR (250MHz, CDCla) a 7.49-7.20 (5H, m), 7.12 (lH, dd, J 

10 8.7, 2.0 Hz), 6.91 (lH, d, J 8.7 Hz), 6.89 (lH, d, J 2.0 Hz), 6.63 (lH, s), 5.16 (lH, s). 

4.93 (lH, d, J 12.0 Hz), 4.57 (lH, d, J 12.0 Hz), 4.12 (lH, m), 3.89 (3H, s), 3.31 (3H, s), 

3.11 (lH, m), 2.13 (lH, m). 1.82 (SH, m), and 1.36 (9H, s). mlz (ES+) 547 (M+ 1). 

EXAMPLE64 

15 C5R.68)-N-C4-Methoxy-3-(6-phenyl·l·Oxa·7-aza-spirof4.5Jdec-3-en·3·vllohenyll-N-

(methylltrifluoroacetamide Hydrochloride 

Prepared from the compound of Example 63 according to the method of 

Example 2. lff NMR (250MHz, CDsOD) a 7.47 (2H, d, J 7.5 Hz), 7.34 (3H, m), 7.19 

(lH, dd, J 8.9, 2.0 Hz), 6.99 (lH, d, J 8.9 Hz), 6.85 (lH, d, J 2.0 Hz), 6.26 (lH. t, J 1.9 

20 Hz), 4.95 (lH, dd, J 12.3, 1.9 Hz), 4.51 (lH, dd, J 12.3, 1.9 Hz), 4.47 (lH. s). 3.82 (3H, 

s), 3.44 (lH, m), 3.24 {3H, s), 3.23 (lH, m), and 2.34-1.95 (4H, m). mlz (ES+) 447 

25 

(M+ 1). Found: C, 59.47; H, 5.43; N. 5.80. C2,H211FaN20a.HCl requires: C,59.69; H, 

5.43; N, 5.80%. 

EXAMPLE65 

C3S.5R.6S>-N-J4-Methoxy-3-C6-phenyl·l·oxa-7-aza·spiro[4.5ldecan-3-yllphenyll-N­

(methylltrifluoroacetamide Hydrochloride 

Prepared from the compound of Example 64 according to the method of 

Example 3. 1H NMR (3~0MHz, D20) & 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 (lH, m), 3.75 (3H, s), 3.97 (lH, t, J9.2 Hz), 4.15 (lH, 

t, J 8.3 Hz), 4.41 (lH, s), 5.79 (lH, m), 6.96 (lH, d, J 8.8 Hz), 7.15 (lH, dd~ J 8.8, 2.4 

Hz), and 7.50-7.56 (5H, m). m/z (ES .. ) 449 (M+l). 
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EXAMPLE66 

(5R.68)-N-f4-lsopropoxy-8-C6-phenyl-l-oxa-7-Ctert-butoxycarbonyUaza-sniroC4.5]dec· 

3-en-3-vllpbenvU·N-imethyl>trifluoroacetamide 

Prepared from the compound of Description 53 and (5R,6S)-3-tributylstannyl-

5 6-pbenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 

method of Example 1. 1H NMR (250MHz, CDCls) a 7.46 (2H, d, J7.4 Hz). 7.24 (3H, 

m), 7 .08 (lH, dd, J 8.8, 2.5 Hz), 6.95 (lH, d, J 2.5 Hz), 6.88 (lH, d, J 8.8 Hz). 6.60 

(lH, s). 5.15 (lH, s), 4.94 (IH, d, J 12.3 Hz), 4.61 (2H, m), 4.12 (lH, m), 3.31 (3H, s), 

3.12 (IH, m), 2.10 (lH, m), 1.84 (3H, m), and 1.36 (15H, m). m/z (ES+) 575 (M+l). 

10 
EXAMPLE67 

(5R.6B>·N·f4-lsopropoxy·3·(6-phenyl· 1·oxa-7 ·aza-spiro(4.6Jdec-3·en-3-yl>ohenv11-N­

(methyl>trifluoroacetamide 

Prepared from the compound of Example 66 according to the method of 

15 Example 2. •H NMR (360MHz, CDCla) S 7.36 (2H, d, J 6.6 Hz), 7. 17 (3H, m), 6.97 

(lH, dd, .;J 8.8, 2.6 Hz). 6. 77 (lH, d, J 8.8 Hz). 6.66 (IH, d, J 2.6 Hz). 6.11 (lH, t, J 2. 1 

Hz), 4.86 (lH, dd, J i2.0, 2.1Hz),4.51 (lH, sept, J6.0 Hz), 4.30 (lH, dd, J 12.0, 2.1 

Hz). 3.77 (lH, s), 3.31 {lH, m), 3.25 (SH, s), 2.83 {lH, m), 2.14-1.64 (5H, m). and 1.31 · 

(6H, d, J6.0 Hz). mlz (Es+) 475 (M+l). 

20 

EXAMPLE68 

(38.5R.68)-N-l4-lsopropoxv-3-C6-phenyl-l-oxa-7-aza-spirol4.5ldecan·3·vlmhenyll-N­

(mcthyI>tritluoroacetamide Hydrochloride 

Prepared from the compound of Example 67 according to the method of 

25 Example 3. Jff NMR (360MHz, CDaOD) ~ 7.63-7.44 (5H, m), 7.05 (lH, dd, J 8.8, 2.5 

Hz), 6.93 (lH, d, J 8.8 Hz), 5.98 (lH, d, J 2.5 Hz), 4.89 (2H, hr s), 4.59 (lH, sept, J 5.8 

Hz), 4.43 (lH, s), 4.23 (lH, m), 3.98 (lH, m). 3.44 (lH, m), 3.21 (2H, m), 3. 15 (3H, s). 

2.32-1. 76 (6H, m), 1.30 (3H, d, J 5.8 Hz) and 1.29 (3H, d, J 5.8 Hz). mfz (ES+) 477 

(M+ 1). Found: C, 60.61; H, 6.14; N, 5.46. C26Hs1FaNzOs.HCl requires: C, 60.87; H, 

30 6.29; N, 5.46%. 
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EXAMPLE69 

C5R,6S>-N-f4-IDifluoromethoxy)-3-[6-phenyl- l-oxa-7-(tert-butoxycarbonyl>aza­

spiro!4.5Jdec-3-en-3-yllphenyll-N-<methvlltritluoroacetamide 

Prepared from the compound of Description 54 and (5R,6S)-3-tributylstannyl-

5 6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5)dec-3-ene according to the 

10 

method of Example 1. 1H NMR (360MHz, CDCb) & 7.45 (2H, d, J7.4 Hz), 7.29-7.17 

(5H, m), 7.03 (lH, s), 6.59 (lH, s), 6.52 (lH, t, J 73.0 Hz), 5.15 (lH, s), 4.91 (lH, d, J 

. 12.2 Hz), 4.56 (lH, d, J 12.2 Hz), 4.12 (lH, m), 3.33 (3H, s), 2.12 (lH. m), 1.84 (3H, 

m), and 1.36 (9H, s}. mlz (ES+) 683 (M+ 1). 

EXAMPLE70 

C5R.6S>-N·[4-<Difluoromethoxy)-3-(6-phenyl-1-oxa-7-aza-soiro(4.6Jdec-3-en-3-

yllphenyl]-N-Cmethvlltrifluoroacetamide 

Prepared from the compound of Example 69 according to the method of 

15 Example 2. lff NMR (360MHz, CDC.ls) a 1.65-1.69 (lH, m), 1.80-2.05 (4H, m), 2.80-2.87 

(lH, m), 3.27 (3H, s}, 3.41 (lH, s), 4.29-4.32 (lH, m), 4.81-4.85 ( lH, m). 6.14 (lH, s),· 

6.23 (lH, t, J 73 Hz), 6.74 (lH, s), 7.08 (2H, s), 7.15·7.22 (SH, m), and 7 .37 (2H, d, J 

6.5 Hz). m/z (ES+) 483(M+1). 

20 EXAMPLE71 

(3S.5R.6$)-N-[4-<Difluoromethoxy)-3.(6-phenyl-l·oxa-7-aza·spiro[4.5ldecan·3-

yllphen,yll-N-Cmethylltritluoroacetamide Hydrochloride 

Prepared from the compound of Example 70 according to the method of 

Example 3. 1H NMR (360MHz, DzO) o a 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 (lH, m), 4.00 (lH, quin, J 9.3 Hz), 4.19 · (lH, t, J 8.5 

Hz). 4.42 (lH, s), 5.70 (lH, s), 6.75 (lH, t, J 73 Hz), 7.19 (2H, s}, and 7.50-7.57 (SH, 

m). mlz (ES+) 485 (M+l). 

EXAMPLE72 

30 C5R.6S>-N-[4-Methoxy-3-(6-phenyl-l·oxa-7-Ctert-butoxvcarbonyl>aza-soirol4.5]dec-3-

en-3-yl>phenyll-N-(2.2.2-trifluoroethyllacetamide 

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, CDCb) o 7 .47 (2H, d, J 7 .5 Hz), 7 .24 (3H, 

35 m), 7.12 (lH, dd. JS.7, 2.6 Hz), 6.93 (lH, d, J 8.7 Hz), 6.87 (lH, d, J 2.6 Hz), 6.64 
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(lH, t, J 2.0 Hz), 5.17 (lH, s), 4.94 (lH, dd, J 12.0, 2.0 Hz), 4.58 (lH, d, J 12.0, 2.0 

Hz), 4.29 (2H, m), 4.13 (IH, m), 3.90 (3H, s), 3.10 (lH, m), 2.12 (lH, m), 1.87 (3H, s). 

1.82 (3H, m), and 1.37 (9H, s). mlz (ES+) 661 (M+ 1). 

EXAMPLE73 

C6R,6Sl-N-[4-Methoxy-3-(6-phenyl-1-oxa-7-aza-soirof4.5)dec·3·en·3·vlmheny1J-N­

(2.2.2-trifluoroethyllacetamide 

Prepared from the com.pound of Example 72 according to the method of 

Example 2. 1H NMR (360MHz, CDCls) l> 7 .37 (2H, d, J 6.8 Hz), 7.16 (3H, m), 7.01 

10 (IH, dd, J 8.7, 2.6 Hz), 6.81 (lH, d, J 8.7 Hz), 6.60 (lH, d, J 2.6 Hz), 6.08 (lH, t, J 2.l 

Hz), 4.85 (lH, dd, J 12.0, 2.1 Hz), 4.23 (3H, m), 4.29 (2H, m), 3.80 (3H, s), 3. 77 (lH, s), 

3.29 (lH, m}, 2.83 (lH, m), 2.06-1.65 (5H, m), and 1.79 (3H, s). mlz (Es+) 461 (M+l). 

E'XAMPLE74 

15 C3S.5R.6S)-N-£4-Methoxy-3-C6·phenyl·l·oxa-7-aza-spiro[4.5)decan-3-yl>pheny1J-N-

C2.2.2-trifluoroethyllacetamide 

Prepared from the compound of Example 73 according to the method of 

Example 3. IH NMR (860MHz, CDsOD) a 7.64 (2H, m), 7.52 (3H, m). 7.12 (IH, dd, J 

8.8, 2.5 Hz), 6.98 (lH, d, J 8.8 Hz), 6.24 (lH, d, J 2.6 Hz), 4.88 {2H, hrs), 4.47 (lH, s}, 

20 4.36-4.22 (3H. m), 4.02 (lH, m), 3. 78 (3H, s), 3.47 (lH, m), 3.39 (lH, m), 3.23 (lH, m). 

2.35-1.86 (6H, m) and 1.70 (SH, s). mlz (ES+) 463 (M+l). Found: C, 60.39; H, 5.99; N, 

5.63. C2dl2&FaN20s.HCl requires: C, 60.18; H, 6.06; N, 5.61%. 

EXAMPLE75 

25 C3S.5R.6S>-N-[4-Methoxy-3-(6-phenyl-1-oxa·7-Ctert-butoxycarbony))aza-

spiro[4.5]deean-3-yl)phenyl}benzamide 

Benzoyl chloride (40µ1, 0.34 mmol) was added to a stirred, cooled (0 °C) 

solution of (3S,5R.6S)-3-(5-amino-2-methoxypbenyl)-6-phenyl-1-oxa-7 ·(tert­

butoxycarbonyl)aza·spiro[4.5]decane (Example 59, 98 mg, 0.22 mmol) and pyridine 

30 (200 µ1, 2.47 mmol) in dichloromethane (3 ml). The mixture was stirred for 15 min., 

then water (20 ml) 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 aqueous copper (II) sulfate (0.5M, 2 x 20 ml) and saturated aqueous 

sodium hydrogen carbonate solution (20 ml), dried (MgSO..t) and the solvent was 

35 evaporated under reduced pressure. The residue was purified by column 
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chromatography on silica gel. eluting with hexaneJEtOAc (75:25) to give the title 

compound as a colourless glass (102 mg, 84%). 1H NMR (250MHz, CDCla) ~ 8.07 (lH. 

hrs). 8.0-7.85 (2H, m), 7.65-7.18 (lOH, m), 6.84 (lH, d, J8.8 Hz), 5.43 (lH, hrs). 4.28 

(lH, t, J7.8 Hz). 4.03-3.68 (3H. m). 3.82 (3H, s), 2.94-2.79 (lH, m), 2.30-2.05 (2H, m), 

5 1.80-1.60 (4H, m), and 1.38 (9H, s). m/z (ES+) 543 (M+l). 

EXAMPLE76 

C3S.5R.68)-N-[4-Methoxy-3-C6-ohenvl-l-oxa-7-(tert-butoxvcarbonyllaza­

spiro£4.5]decan-3-yl>nhenylJ-N-(methyl>benzamide 

10 (3S,5R,6S)-N-[4-Methoxy-3-(6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza -

spiro[4.5)decan-3-yl)phenyl]benzamide (Example 75, 100 mg, 0.18 mmol) was added 

to a cooled (0 °C) suspension of sodium hydride (60% dispersion in mineral oil, 22 

mg, 0.55 mmol) in DMF (3 ml). Methyl iodide (79 mg, 0.55 mmol) was then added 

and the mixturewas stirred at room temperature for 1 h. Water (10 ml) was added 

15 and the mixture was extracted with ethyl acetate (3 x 10 ml). The combined organic 

fractions were washed with water (3 x 10 ml) and brine (10 ml), dried (Mg$04) and 

the solvent was evaporated under reduced pressure. The residue was purified by 

column chromatography on silica gel, eluting with hexane/EtOAc (2:1) to give the 

title compound as a colourless glass (95 mg, 93%). 1H NMR (250MHz, CDCJ.s) 8 7.59-

20 7 .50 (2H, m), 7.38-7.05 (BH, m), 6.90-6.75 (2H, m), 6.64 (lH, d, J 9.6 Hz), 5.15 (lH, hr 

s), 4.07-3.92 (2H, m), 3.75 (3H, s), 3.75-3.60 (lH, m), 3.41 (3H, s), 3.40-3.25 (lH, m), 

2.98-2.82 (lH, m), 2.27 (lH, dd, J 13, 9 Hz), 2.11·1.96 (lH, m), 1.78-1.60 (4H, m), and 

1.38 (9H, s). m/z (ES+) 557 (M+ 1). 

25 EXAMPLE77 

C3S.5R.68)-N-C4-Methoxy-3-(6-phenyl·l·oxa-7-aza-spiro[4.51decan·3-vDnhenyl1-N­

Cmethyllbenzamide Hydrochloride 

Prepared from the compound of Example 76 according to the method of 

Example 2. m.p. 275-280 °C. lff NMR (360MHz, CDaOD) 5 7.62-7.52 (5H, m), 7.28-

30 7.02 (5H, m), 6.91 (lH, br d, J 8.6 Hz), 6.74 (lH, d, J8.6 Hz), 5.98 (lH, br s), 4.40 

35 

(lH, s), 4.01 (lH, t, J 8.0 Hz), 3.82 (lH, app. quin, J 9.8 Hz), 3.64 (3H, s). 3.41 (lH, 

dd, J 12, 4.2 Hz), 3.28 (3H, s). 3.19 (lH, dt, J 13, 3.2 Hz), 3.13-3.05 (lH, m). 2.30-2.08 

(2H, m), and 1.96-1.65 (4H, m). m/z (ES+) 457 (M+l). Found: C, 69.80; H, 6.75; N, 

5.45. C20Ha2NzOa.HCl requires: C,70.60; H. 6.75; N, 5.68%. 
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EXAMPLE78 

(5R.6S>·3· (5-Methylamino-2-Ctrifluoromethoxylphenyll-6-phenyl-1-oxa-7 -Ctert­

butoxycarbonyllaza-apirol4.5Jdec-3-ene 

Prepared from the compound of Description 51 and (5R,68)·3-tributylstannyl-

6-phenyl·l-oxa· 7 ·(tert-butoxycarbonyl)aza-spiro[4.5}dec-3-ene according to the 

method of Example I. 1H NMR (260MHz. CDCls) 6 7.50-7.40 (2H, m), 7.31-7.20 (SH, 

m), 7.09 (lH, dq, J8.8, 1.5 Hz), 6.55 (lH, dd, J8.8, 2.9Hz). 6.44 (lH, t, J2.l Hz), 

6.38 (lH, d, J2.9 Hz), 5.13 {lH, br s). 4.88 (lH, dd, J 12, 2.1Hz),4.65 (lH, dd, J 12, 

2.2 Hz), 4.17-4.08 (lH, m), 3.20-3.05 (lH, m), 2.83 (3H, s), 1.90-1.50 (5H, m), and 1.35 

10 (9H, s). 

EXAMPLE79 

C5R.6$)-3-l5-Methylamino·2-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7·aza· 

spiro[4.5]dec·3-ene 

15 Prepared from the compound of Example 78 according to the method of 

Example 2. IH NMR (250MHz, CDCla) l> 7.42-7.30 (2H, m), 7.25-7.13 (3H, m). 6.98 

(lH, dq, J 8.8, 1.4 Hz), 6.38 (lH, dd, J 8.8, 2.9 Hz), 5.99-5.97 (2H, m), 4.80 (lH, dd, J 

13, 2.1 Hz), 4.31 (lH, dd, J 13, 2.3 Hz), 3. 78 (lH, a), 3.68 (lH, br. s), 3.33-3.20 (lH, 

m), 2.82 (lH, dd, J 12, 3.0 Hz), 2.76 (3H, s). 2.15-1.60 and (5H, m). mlz (ES+) 405 

20 (M+l). 

EXAMPLE SO 

C3S.5R.6S)-3-(5-Methylamino-2-Ctrifluommethoxy)phenyll-6·phenyl· l-oxa-7·aza­

spiro[ 4.5Jdecane 

25 Prepared from the compound of Example 79 according to the method of 

30 

Example 3. 1H NMR (250MHz, CDCls) 3 7.60-7.50 (2H, m). 7.40-7.35 (3H, m), 6.91 

(lH, br d, J 7.5 Hz), 6.30 (lH, dd, J 8.8, 2.8 Hz), 6.28 (lH, d, J 2.9 Hz). 4.10 (lH, t, J 

8.0 Hz). 3.98 (lH, s), 3.82-3.72 (lH, m). 3.40-2.85 (5H, m), 2.57 (SH. s), and 2.30-1.55 

(6H, m). m/z (ES+) 407 (M+ 1). 

EXAMPLE Bl 

C5R.68}-N-Methyl-N-f3-[6-phenyl·l·oxa·7·(tert-butoxycarbonyllaza-spiro[4.5Jdec-3· 

en-3-yll-4-(trifluorometboxy').phenylltrifiuoroacetamide 

Prepared from the compound of Description 55 and (5R,6S)-3-tributylstannyl· 

35 6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 
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method of Example 1. 1H NMR (250MHz, CDCla) a 7.50-7.40 (2H, m}, 7.35-7.15 (5H, 

m), 7.06 (lH, br s), 6.54 (lH, t, J 2 Hz), 5.16 (lH, br s), 4.90 (lH, hr. d, .112 Hz), 4.55 

(lH, br d, J 12 Hz), 4.18-4.08 (IH, m), 3.35 (3H, s), 3.20-3.04 (lH, m), 2.20-2.05 (IH, 

m), 1.95-1. 70 (3H, m), and 1.35 (9H, s). 

EXAMPLE82 

C5R.6S>-N-Methvl-N-l3-C6-phenvl· l-oxa-7-aza-spiro[4.5Jdec-3-en-3-yl)-4-

(trifluoromethoxy)phenylltrifluoroacetamide 

Prepared from the compound of Example 81 according to the method of 

10 Example 2. 1H NMR (250MHz, CDCls) a 7.40-7.30 (2H, m), 7.25-7.05 (5H, m). 6.73 

(lH, hrs), 6.08 (lH, t, J 2.1 Hz), 4.81 (lH, dd, J 2.0, 12 Hz), 4.30 (lH, dd, J 12, 2.0 

Hz), 3.80 (lH, s), 3.28 (3H, s), 2.83 (lH, dt, J 12, 2.9 Hz). and 2.25-1.60 (6H, m). m/z 

(ES+) 501 (M+I). 

15 EXAMPLE SS 

C3S.5R.6S)-N-Methyl-N-l3-C6-phenyl-l-oxa-7-aza-spiro[4.5Jdecan-3-yll-4-

(trifluoromethoxy)phenvlltrifluoroacetamide Hydrochloride 

Prepared from the compound of Example 82 according to the method of 

Example 3. IH NMR (250MHz, CDsOD) a 7.65-7.40 (5H, m), 7.28 (lH, dd, J6.l, 1.0 

20 Hz), 7.22 (lH, br d, J 6.1 Hz), 5.89 (lH, br s). 4.44 (lH, s), 4.22 (lH, t, J 5.8 Hz), 3.93 

25 

(lH, app. quin, J 6.5 Hz), 3.42 (lH, dd, J 8.8, 2.7 Hz). 3.35 (lH, t, J 6.2 Hz), 3.22 (lH, 

dd, J9.0, 2.2 Hz), 3.16 (3H, s), 2.26-2.15 (3H, m), and 1.95-1.75 (SH, m). m/z (ES+) 

503 (M+l). Found: C, 53.10; H, 4.69; N, 5.06. C24H24FGN20s.HCI requires: C. 53.50; H, 

4.68; N, 5.20%. 

EXAMPLE84 

(5R.6S)·3-[2-Ethoxv-5-Ctritluoromethoxv>Phenvll-6-phenyl-1-oxa-7 -(tert· 

butoxvcarbonyllaza-spiro[ 4.5Jdec-3-ene 

Prepared from the compound of Description 58 and (5R,6S)-3-tributylstannyl-

30 6-phenyl-l-oxa-7-(tert-buto:xycarbonyl)aza-spiro[4.5)dec-3-ene according to the 

method of Example 1. 1H NMR (250MHz, CDCls) S 1.36 (9H, s). 1.45 (3H, t, J 7.0 Hz), 

1.73-1.93 (3H, m), 2.06-2.16 (lH, m), 3.05-3.18 (lH, m), 3.98-4.19 {SH, m), 4.61 (lH, 

dd, J 12.2, 2.2 Hz), 4.97 (lH, dd, J 12.2, 2.2 Hz), 5.15 {lH, s), 6.64 (lH, t, J 2.1 Hz), 

6.84 (lH, d, J9.0 Hz), 6.93 (IH, d, J2.7 Hz). 7.07 (lH, bd, J 8.15 Hz). 7.18-7.32 (3H, 

35 m). and 7.44-7.51 (2H,m). mlz (ES+) 520 (M+l). 
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EXAMPLE So 
(5R.68)·3·l2-Ethoxy-5-(trifluoromethoxv}phenvll-6-phenyl-1-oxa-7-aza-soiro[4.5ldee-

3-ene 

5 Prepared from the compound of Example 84 according to the method of 

Example 2. lH NMR (360MHz, CDCla) 6 1.39 {3H, t, J '1.0 Hz), 1.6'1 (lH, bd, J 15.3 

Hz}, 1.78 (lH, td, J 13.4,4.3 Hz), 1.93·2.16 (2H, m), 2.83 (lH, td, J 12.6, 2.9 Hz), 3.27 

{IH, bd, J 12.4 Hz). 3.83 (lH, s), 3.94 (2a q, J 7.0 Hz), 4.34 (lH, dd, J 12.0, 2.2 Hz), 

4.89 (lH,dd, J 12.0, 2.2 Hz), 6.12 (lH, t, J 2.1 Hz), 6.67 (lH, d, J 3.0 Hz), 6. 73 (lH, d, 

10 J 9.0 Hz), 6.98 (lH, d, J 8.8 Hz), 7.10-7.23 (3H,m), and 7.32-7.39 (2H,m). m/z (ES+) 

420 (M+l). 

EXAMPLES& 

l3S. 5R.6S>-3-C2-Etlwxy-5-Ctrifl.uoromethoxv)phenyl}:6-pbenvl-l-oxa-7-aza· 

15 8llirol4.61decane Hydrochloride 

Prepared from the compound of Example 86 according to the method of 

Example 3. lff NMR (360MHz, DMSO-ds) a 1.27 (SH, t. J 7 .o Hz), 1.66-1.84 (SH, m). 

2.01-2.10 (3H, m.), 3.03-3.12 (2H, m), 3.24-3.32 (lH, m), 3.79 (lH, q), 3.96 (2H, q, J 7.0 

Hz), 4.14 (lH, t, J 8.0 Hz), 4.48 (lH, hrs), 6.17 (lH, br s), 6.95 (lH, d, J 9.0 Hz), 7.08 

20 (lH, br d, J9.0 Hz), 7.41-7.49 (3H, m), and 7.54-7.59 (2H, m). mlz (ES+) 422 (M+I). 

EXAMPLE87 

C5R.6S>-3-[2-CTrifluorometbvlthio}phenvll-6-phenvl-l-oxa-7-Ctert-butoxycarbonyl>aza­

spiro[4.5Jdec-3-ene 

25 Prepared from the compound of Description 59 and (5R,6S)·3-tributylstannyl-

6-phenyl·l-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 

method of Example 1. m/z (ES+) 492 (M+l). 

30 EXAMPLE 88 

C5R.6S>-3-C2-<Trifluoromethylthio,)phenyll·6-phenyl- l-oxa· 7·aza-spiro[4.5)dec-3-enc 

Prepared from the compound of Example 87 according to the method of 

Example 2. lH NMR (360MHz, CDCla) & 1.66 (lH, m), 1.76-1.86 (lH,m), 1.96-2.11 

(2H, m), 2.82 (IH, td, J 12, 3 Hz), 3.26 (lH. br d, J 10.3 Hz), 3.75 (lH, s), 4.30 (IH, 

35 dd, J 12.3, 2.2 Hz), 4.81 (IH. dd. J 12.3, 2.2 Hz), 5.66 (lH, t, J 2.0 Hz), 6.70 (lH, dd, J 



W0'7/4!J710 PCT/GB97/01630 

124 

7.3. 1.8 Hz), 7.18-7.32 (4H, m). 7.39 (lH, dd, J 5.8, 1.5 Hz), and 7.58 (lH, d, J 7.4 Hz). 

m/z (ES+) 392 (M+l). 

EXAMPLE89 

5 (3S.5R.6S>·3-[2-('fritluoromethylthio>uhenvll-6-pbenyl-l-oxa-7 -aza-spiro[4.6ldecane 

Prepared from the compound of Example 88 according to the method of 

Example 3. lH NMR (360MHz, CDCls) a 1.54-1.64 (2H, m), 1.81-2.21 (5H, m), 2.81 

(lH, td, J 12.2, 2.5 Hz), 3.21-3.32 (2H, m), 3.66 (lH, s), 4.07 (lH, t, J 8.2 Hz), 4.20-

4.32 (lH, m), 6.20 (lH, dd, J7.6, 2.0 Hz), 7.08-7.18 (2H, m), 7.30-7.43 (3H, m), and 

10 7.48-7.62 (3H, m). m/z (ES+) 394 (M+l). 

EXAMPLE90 

(5R.68)-3- (2-(2.2.2-Trifiuoroethoxv>-5-(trifluoromethyllphenyll-6-phenyl- l-oxa-7-Ctert­

butoxycarbonyllaza-spiro(4.6Jdec-3-ene 

15 Prepared from the compound of' Description 60 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. lff NMR (250MHz, CDCls) a 1.36 (9H, s), 1.86 (3H, m), 2.10 

(lH. m), 3.18 (IH. m), 4.11 (lH, m). 4.43 (2H, dq, J7.8, 3.9 Hz), 4.64 (lH, dd, J 12.2, 

2.2 Hz). 4.96 (lH, dd, J 12.2, 2.0 Hz), 5.15 (lH, s), 6.67 (lH, t, J 2.1 Hz). 6.90 (lH, d, J 

20 8.6 Hz), 7.27 (4H, m), 7.36 (lH, d, J2.1 Hz), 7.45 (lH, d, J7.3 Hz), and 7.55 (lH, d, J 

8.8 Hz) 

EXAMPLE91 

(5R.6S)-3-l2-(2.2.2-Trifluorpethoxy)-5-Ct.ritluoromethyl>pbenyll-6-phenyl-1-oxa-7-aza-

25 sniro[4.61dec-3-ene 

Prepared from the compound of Example 90 according to the method of 

Example 2. IH NMR (260MHz, CDCla) & 1.79 (2H, m), 1.90 (lH, m), 2.24 (lH, m), 2.83 

(lH, td, J 12.6, 2.6 Hz). 3.47 (lH, d, J 10.7 Hz). 3.93 (lH. s), 4.33 (2H, q, J 7.9 Hz), 

4.40 (lH. dd, J 12.2, 2.2 Hz), 4.90 (lH, dd, J 12.2, 2.0 Hz), 6.16 (lH, t, J 2.0 Hz), 6.81 

30 (lH, d, J 8.6 Hz), 7.01 (lH, d, J 2.0 Hz), 7.18 {3H, m ), and 7. 74 {3H,m). mlz (ES+) 458 

(M+l). 
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EXAMPLE92 

C3S.5R.6S>-3-[2-'2.2.2-Trifluoroethoxyl-5-Ctritluoromethyl>phenyl}.6-phenyl-1-oxa-7-

u..a-spiro(4.5Jdecane Bvdrochloride 

Prepared from the compound of Example 91 according to the method of 

5 Example 3. 1H NMR (250MHz, DMSO-de) 6 1.72 (3H, m), 2.10 (SH, m), 3.11 (lH, t, J 

8.4 Hz), 3.80 (IH, m), 4.15 (lH, t, J 8.0 Hz), 4.49 (lH, s), 4.83 (2H, dq, J 8.8, 4.9 Hz), 

6.58 (IH, s), 7.21 (lH, d, J8.7 Hz), 7.44 (SH, m), and 7.56 (4H, m). mlz (Es+) 460 

(M+l). 

10 EXAMPLE93 

C5R.6S>-3-[2-lsopropoxv-5-Ctritluoromethyllphenyll-6-phenyl-1-oxa-7 -Ctert­

butoxycarbonyllaza-spiro[4J)lciec·3-ene 

Prepared from the compound of Description 61 and (5R,6S)-3-tributylstannyl-

6-phenyl-l-oxa-7-(tert-butoxyearbonyl)aza-sp:iro[4.5}dec-3-ene according to the 

15 method of Example 1. 1H NMR (250MHz. CDCls) 6 0.93 (2H, m), 1.31 (15H, m), 1.83 

(2H, m), 2.30 (lH, m), 3.14 (lH, m), 4.61 (2H, m), 4.98 (lH, dd, J 12.3, 2.0 Hz), 6.15 

(lH, s), 6.78 (lH, d, J2.l Hz), 7.22 (IH, d, J 8.4 Hz), 7.44 (2H, m}, and 7.55 (5H, m). 

E2CAMPLE94 

20 C5R.6S)-3-[2·Isopropoxv-5-(tritluoromethyllphenyll-6-phenyl-l·oxa-7 -aza­

spiro[ 4.5ldec-3-ene Hvdrochloride 

Prepared from the compound of Example 93 according to the method of 

Example 2. lH NMR (360MHz, DMSO-d.G) o 1.25 (6H, dd, J 8.8 Hz), 1.85 (2H, m), 2.01 

(2H, m). 3.12 (lH, m), 3.33 (J.H, m), 4.37 (lH, d, J 14.2 Hz), 4.60 (lH, s), 4. 72 (lH, 

25 septet, J 6.0 Hz), 4.94 (IH, d, J 12.3 Hz). 6.41 {lH, t), 7.17 (2H, m), 7.30 (3H, m), 7.47 

(2H, d, J 6.4 Hz), and 7.53 (lH, d, J 8.5 Hz). 

EXAMPLE96 

C3S.5R.6S>-3-12-lsopropoxy-5-(trifluoromethvl)phenyl]-6-phenyl-l-oxa-7-aza. 

30 spiro[4.6Jdeeane Hydrochloride 

Prepared from the compound of Example 94 according to the method of 

Example 3. 1H NMR (360MHz, DMSO-de) o 1.23 (6H, dd, J 8.8, 5.9 Hz), 1. 79 (2H, m), 

2.06 (2H, m), 3.07(2H,t,J10.2 Hz), 3.81 (lH, qn), 4.14 (lH, t, J 7.9 Hz), 4.46 (lH, 

s),4.66 (lH, septet, J 6.0 Hz), 6.52 (lH, s), 7 .09 (lH, d, J 8.6 Hz). 7 .44 (5H, m), and 

35 7.56 (2H, d, ~J 6.5 Hz). 
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BXAMPLE96 

C3S.6R.6S>·3·f2·Cyclopmpv1·5-(trifluoromethoxvlphenyll-6-phenyl-l-oxa-7 -(tert­

butoxycarbonyl>aza·SJ?iro[4.51decane 

5 Magnesium turnings (128 mg) were placed in a dry flask and covered with a 

minimum of tetrahydrofuran. Dibromoethane (0.1 ml) was added and the reaction 

heated. On observation of effervescence a solution of cyclopropylbromide (0.4 ml) in 

tetrahydrofuran (10 ml) was added dropwise to maintain a steady re.flux. The 

reaction was then heated at 65 °C for I h. The mixture was allowed to cool to room · 

10 temperature and a solution ofzinc bromide (1.6 g) in tetrahydrofuran (5 ml) was 

added causing a white precipitate to form. The reaction was stirred at room 

temperature for 2 h. [1,1-Bis(diphenylphosphino)ferrocene]dichloropalladium (11) 

(50 mg) was added and the reaction stirred for 5 min. (3S,5R,6S)-3-(5-

(Trifluoromethoxy)-2-(trifluoromethylsulfonyloxy)phenyl)-6-phenyl-l-oxa-7-(tert-

15 butoxycarbonyl)aza-spiro[4.6]decane (Example 144, 300 mg) was added and the 

solution was stirred at room temperature for 16 h .• then at at 65 °C for 1 h. The 

mixture was cooled, diluted with saturated aqueous ammonium chloride (20 ml) and 

extracted with dichloromethane (3 x 20 nil). The combined organic fractions were 

washed with brine, dried (MgSO.t) 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). lH NMR (250MHz, CDCla) 3 0.64 (2H, m). 0.97 (2H, dt, J 8.1, 1.4 Hz). 1.36 · 

(9H, s), 1.78 (lH, m), 1.92 (lH. m). 2.16 (lH, m), 2.48 (lH, m), 3.66 (lH, t, J 8.6 Hz), 

4.07 (3H, m), 4.22 (lH, t, J 6.9 Hz), 5.22 (lH, s), 6.99 (3H, m), 7 .30 (3H, m), and 7 .56 

25 (2H. d, J 7 .5 Hz). 

EXAMPLE97 

C3S.5R.6S>-3-l2-Cvclopropyl-5-Ctrifluoromethoxylphenyl1-6-phenyl-1-oxa-7 -aza­

spiro[4.5Jdecane Hydrochloride 

30 Prepared from the compound of Example 96 according to the method of 

Example 2. 1H NMR (360MHz, DMSO·ds) 5 0.56 (2H. m), 0.88 (2H, d, J 8.1 Hz). 1.72 

(lH, m), 1.80 (2H, m), 1.94 (lH, m), 2.14 (3H, m), 3.15 (2H, t, J 8.2 Hz), 4.18 (2H, m}, 

4.51 (lH, s), 6.92 (lH, s), 7.02 (2H, m), 7.51 (3H, m), and 7.60 (2H, d, J6.3 Hz). 
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EXAMPLE98 

(5R.6S>-3-C2-Benzyloxyphenyll-6-phenvl· l·oxa-7-Ctert-butoxycarbonyllaza­

spiro(4.5"fdec-3-ene 

Prepared from the compound of Description 62 and (5R,6S)-3-tributylstannyl-

5 6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza-spiro(4.6]dec-3-ene according to the 

method of Example 1. lH NMR (250MHz, CDCla) & 7 .43-6.90 (14H, m), 6.65 (lH, t, J 

2.1 Hz), 5.15 (lH, d, J 11.5 Hz), 5.09 (lH, d, J 11.5 Hz), 5.07 (lH, s), 4.95 (lH, dd, J 

12.0. 2.1Hz),4.648 (lH, dd. J 12.0, 2.1Hz).4.10 (lH, m), 3.13 (lH, m), 2.04 (lH, m), 

1. 76 (3H, m), and 1.32 (9H, s). m/z (ES+) 498 (M+ 1). 

10 

EXAMPLE99 

C3S.5.R,6S>-3-(2-Hydroxyphenyl>-6-phenvl-1-oxa-7-Ctert-butoxycarbonyl>aza­

spiro[4.5Jdecane 

Prepared from the compound of Example 98 according to the method of 

15 Example 3. 1H NMR (360MHz, CDCls) & 7.58 {2H, d, J 7.5 Hz), 7.32 (2H, t, J7.5 Hz), 

7.24 {lH, t, J7.5 Hz), 7.13 (lH, d, J7.7 Hz), 7.08 {lH, t, J7.7 Hz), 6.85 (lH, t, J7~7 

Hz), 6.76 (lH, d, J7.7 Hz), 5.79 (lH, s), 5.36 (lH, s), 4.24 (IH, dd, J 8.9, 7.1 Hz), 3.96 

(lH, m), 3.92 (lH. dd, J 8.9, 7.2 Hz), 3.68 (lH, m), 2.83 {lH, m). 2.47 (lH, m), 2.22 

(lH, m), 2.09 (lH, m), 1.75 (SH, m), and 1.36 {9H, s). rn/z (ES+) 410 (M+l). 

20 
EXAMPLElOO 

C3S.5R.68)-3-C5-Bromo-2-hydroxyphenyl)-6-phenyl-1-oxa-7 -(tert-butoxvcarbonyllaza· 

spiro[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-l ·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 {N112S0-1) 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%). 1H NMR (360MHz, CDCls) () 7.56 (2H, d, J7.5 

Hz), 7 .33 (2H, t, J 7.5 Hz), 7.26 (lH, t, J 7 .5 Hz), 7.21 (lH, d, J 2.4 Hz), 7. 17 (lH, dd, 

rl 8.4, 2.4 Hz), 6.66 (lH, d, J 8.4 Hz), 6.20 (lH, hrs), 5.33 (lH, s), 4.21 (IH, dd, J 9. 1, 
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7 .1 Hz). 3.98 {lH, m), 3.91 (lH, dd, J 9.1, 6.6 Hz), 3.59 (lH, m), 2.84 (lH, m), 2.48 

(lH, m), 2.14 (2H, m), 1.74 (SH, m), and 1.36 (9H, s). mlz (ES+) 488, 490 (M+l). 

EXAMPLE 101 

5 C3S.5R.6S)-3-C5-Bromo·2-isopropoxyphenyl>-6-phenyl-l·oxa-7-Ctert­

butoxvcarbonyl>aia-soiroC4.5Jdecane 

2-Bromopropane (0.053 ml) was added to a mixture of (3S,6R,6S)·3-(5-bromo-

2-hydroxyphenyl)-6-phenyl-l-oxa-7 -(tert-butoxycarbonyl}aza-spiro[4.5]decane 

(Example 100, 69 mg, 0.14 mmol) and potassium carbonate (157 mg) in DMF (5 ml) 

10 and the mixture was stirred at 50 °C for 3 days. The mixture was cooled, poured into 

water and extracted with ethyl acetate (2 x). The combined organic fractions were 

washed with water, dried (Na2S04) and the solvent was evaporated under reduced 

pressure. The residue was purified by flash column chromatography on silica gel, 

eluting with hexane/EtOAc (85:15) to give the title compound as an oil (68 mg, 91%). 

15 lff NMR {360MHz, CDCls) 6 7.56 (2H, d, J7.4 Hz), 7.34·7.23 (5H, m), 6.72 (lH, d, J 

8.5 Hz), 5.20 (lH, s), 4.50 (lH, hept, J 6.2 Hz), 4.23 (lH, t, J 8.2 Hz), 4.00 (lH, m), 

20 

3. 73 (lH, m), 3.63 (lH, t, J 8.2 Hz), 2.89 (lH, m), 2.38 (lH, m), 2.15 (2H, m), 1. 74 {3H, 

m), 1.40 (9H, s), 1.34 (3H, d, J 6.2 Hz), and 1.32 (3H, d, J 6.2 Hz). m/z (ES+) 530, 532 

(M+I). 

EXAMPLE102 

(3S.5R.6$)-3-(5-Bromo-2-iaopropoxvohenyll·6·phenyl-1-oxa-7-aza-spiro(4.5ldecane 

Prepared from the compound of Example 101 according to the method of 

Example 2. lff NMR (360MHz, CDCls) 8 7.49-'1.47 (2H, m), 7.37-7.31 (3H, m), 7.12-

25 7 .09 (lH, dd, J 8.6, 2.4 Hz), 6.62-6.60 (lH, d, J 8.6 Hz). 6.36-6.34 (lH, d, J 2.4 Hz), 

4.42-4.36 (lH, m), 4.09·4.04 (lH, t, J7.9 Hz). 3.84-3.73 (lH, m), 3.65 (lH, s), 3.24-

3.21 (lH, m), 3.10-3.06 (lH, m), 2.85-2.78 (lH, 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). mlz (ES+) 430, 432 (M+l). 

30 EXAMPLE103 

(3S.5R.68)-3-(5-Cvano-2-iSQpropoxVohenyll-6·phenyl- l-oxa-7-Ctert­

butoxycarbonyl>aza-soiro£4.51decane 

A solution of (3S,5R,6S)-3-(5-bromo·2-isopropoxyphenyl)-6-phenyl-l·oxa-7 -

(tert-butoxycarbonyl)aza-spiro[4.5]decane (Example 101; 226 mg, 0.43 mmol) and 

35 copper(I) cyanide (227 mg, 2.54 mmol) in DMF (4 ml) was heated under reflux for 17. 
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The mixture was allowed to cool, poured int.o aqueous ethylenediamine(l0%, 50 ml) 

and extracted with ethyl acetate (2 x 50 ml). The organic fractions were washed with 

aqueous ethylenediamine (10%, 50 ml) and brine (60 ml), combined, dried (MgS04) 

and the solvent was evaporated under reduced pressure. The residue was dissolved 

5 in dichloromethane (4 ml), treat.ed with di-tert-butyl dicarbonate (110 mg, 0.50 mmol) 

and the mixture was stirred at room temperature overnight. The solvent was 

evaporated under reduced pressure and the residue was purified by flash 

chromatography on silica gel, eluting with hexane/EtOAc (80:20 increasing to 70:30). 

to give the title compound (92 mg, 45%). mlz (ES+) 477 (M+ I). 

10 

EXAMPLE104 

C3S.5R.6@-3-(5-Cyano-2-isonropoxyphenyl>-6-phenyl-1-oxa-7-aza-spirof 4.5ldecane 

Hydrochloride 

Prepared from the compound of Example 103 according to the method of 

15 Example 3. m.p. 230-234 °C (dee.). 1H NMR (360MHz, D20) 5 1.27 (6H, m), 1.7S-l.97 

(SH, m}, 2.19 (SH, m), 3.23 (lH, m); 3.39 (lH, m), 3.53 (lH, m), 3.76 (lH, m), 4.17 (IH, 

t, J 8.1 Hz), 4.39 (lH, s). 4.61 (lH, p, J 6.0 Hz), 6.49 ( lH, s), 6.88 (lH, d, J 8.7 Hz), 

7.32 (lH, m), and 7.47 (5H, m); m/z (ES+) 377 (M+l). Found: C, 66.59; H. 6.80; N, 

6.51. C2,ilhaN202.HCl.H20 requires: C,66.89; H, 7.26; N, 6.50%. 

20 
EXAMPLE 106 

C5R.6S>-Methyl 4-CDifluoromethoxyl-3-f 6-phenyl- l-oxa-7 -(tert-butoxycarbonyllaza­

spitof 4.5Jdec-3-en-3-yllbenzoate 

Prepared from the compound of Description 65 and (5R,6S)-3-tributylstannyl-

25 6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 

method of Example 1. 1H NMR (250MHz, CDCb) a 7.98 (lH, dd, J 2.1, 8.6 Hz}, 7.85 

(lH, d, J 2.1 Hz), 7.47 (2H, m), 7.25 (4H, m), 6.62 (lH, t, J 2.1 Hz), 6.55 (lH, t, J 73 

Hz), 5.16 (lH, s). 4.97 (lH, dd, J2., 12.3 Hz), 4.62 (lH, dd, J2.l, 12.3 Hz), 4.13 (IH, 

m), 3.92 (3H, s), 3.18 (lH, m), 2.12 (lH, m), 1.85 (SH, m), and 1.37 (9H, s). 

30 
EXAMPLE106 

(5R.6S>-Methyl 3-[6-Phenyl-l-oxa-7-Ctert-butoxycarbonyl>aza-spiro(4.5]dec·3-en-3-yl]-

4-(2.2.2-tritluoroethoxy)benzoate 

Prepared from the compound of Description 66 and (5R,6S)-3-trj.butylstannyl-

35 6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro{4.5)dec-3-ene according to the 
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method of Example 1. lH NMR (250MHz, CDCls) a 7.97 (lH, dd, J 8.67, 2.14 Hz), 

7.80 (lH, d, J 2.1 Hz}, 7.44 (2H, m), 7.17-7.30 (3H, m), 6.85 (lH, d, J8.7 Hz), 6.67 

(lH, t, J 2.1 Hz), 5.15 (IH, s). 4.98 (lH, dd, J 2.0, 12.2 Hz), 4.67 (lH, dd, J 2., 12.2 

Hz), 4.36·4.51 (2H. m), 4.13 (lH, m), 3.90 (3H, s), 3.14 (lH, m), 2.08 (lH, m), 1.79· 

5 1.89 (3H, m), and 1.36 (9H,s) 

EXAMPLE107 

C3S.5R.6S>-Methyl 4-<Difluorom,ethoxv)-3-CG·phenvl- l-oxa· 7 ·<tert-butoxvcarbonyl)aza­

soiro[4.5Jdecan-3-yllbenzoate 

10 Prepared from the compound of Example 105 according to the method of 

15 

Example 3. 1H NMR (250MHz, CDCls) S 7.96 (2H, m), 7.56 (2H, m), 7.30 (3H, m). 7.13 

(lH, d, J 5.9 Hz), 6.59 (lH, t, J73 Hz}, 5.22 (lH, s), 4.23 (lH, m), 3.98 (lH, m). 3.89 

(3H, s), 3.77 (2H, m), 2.89 (lH, m), 2.47 (lH, m), 2.19 (2H, m), 1.75 (3H, m), and 1.37 

(9H, s). 

EXAMPLE108 

C3S,5R.68)-Methyl 3-£6-Phenyl-l-oxa· 7-Ctert-butoxvcarbonyllaza-spiro[4.5ldecan-3-

yll-4-(2.2.2-tritluoroethoxy)benzoate 

Prepared from the compound of Example 106 according to the method of 

20 Example 3. lff NMR (250MHz, CDCls) a 7.96 (lH, m), 7.83 (2H, m), 7.22-7.36 (4H, 

m}, 6.82 (lH, d, J 8.4 Hz), 5.22 (IH, s), 4.38-4.52 (28, m). 3.94 (lH, m), 3.88 (3H, s). 

3.74 (lH, m), 2.85-2.93 (lH. m). 2.46-2.54 (lH, m), 2.10-2.22 (lH, m), 1.76-1.81 (3H. 

m), and 1.38 (9H, s). 

25 EXAMPLE 109 

(3S.5R.6S>-14-IDitluoromethoxyl-3-(6-phenyl· l-oxa-7 ·<tert-butoxycarbony))aza­

spirol4.5Jdecan-3-yl]phenvllcarboxamide 

A cooled (0 °C) solution of(3S,5R,6S)-methyl 4-(Difluoromethoxy)-3-[6-phenyl-l-oxa-

7-(tert-butoxycarbonyl)aza-spiro(4.6]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/EtOAc (50:50) to give the title compound as a colorless 

solid (410 mg, 58%). lH NMR (250MHz, CDCls) 8 8.25 (lH, br s), 8.00 (IH, dd, .J 2.1, 

35 8.6 Hz), 7.64 (2H. m), 7.30 (3H, m), 7.15 (IH, d, J 8.6 Hz). 6.57 (lH. t, J73 Hz), 5.78 
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(IH, hr s), 5.53 (IH, br s), 4.34 (IH, t, J 8.8 Hz), 4.10 (2H, m), 3.68 (lH, t, J 8.8 Hz). 

2. 75 (lH. m), 2.30 (3H, m), 1.65 (3H, m). and 1.47 (9H, s). 

EXAMPLEUO 

5 C3S.5R.6$)-{3-(6-Phenyl- l-oxa-7-Ctert·butoxvcarbonyllaza-spiroJ4.5]decan-3-yll-4-

C2.2.2-trilluoroetho::gy)phenvllcarboxamide 

10 

Prepared from the compound of Example 108, according to the method of 

Example 109. m/z (ES+) 535(M+1). 

EXAMPLE 111 

{3$.5R.6S>-3-J5-Cyano-2-(difluoromethoxy}phenyll-6-phenyl-l-oxa-7-<tert­

butoxycarbonyllaza-spil'o[ 4.5Jdecane 

rrlfluoroacetic anhydride (252 µl, 1.8 mmol) was added dropwise to a soultion of 

(3S,5R,6S)-{4-(difluoromethoxy)-3-(6-phenyl-1-oxa·7-(tert·butoxycarbonyl)aza • 

15 spiro[4.5)decan-3-yl)phenyl}carboxamide (Example 109, 410 mg, 0.82 mmol) and 

pyridine (332 µl, 4.1 mmol) in 1,4-dioxane (20 ml) and the mixture was stirred at 

room temperature for lh. The mixture was poured into saturated aqueous sodium 

bicarbonate (50 ml) and extracted with ethyl acetate (2 x 50 ml). The combined 

organic fractions were dried (N82804) and the solvent was evaporated under reduced 

20 pressure. The residue was purified by column chromatography on silica gel, eluting 

with hexane/EtOAc (75:25) to give the title compound as a gum (34 7 mg, 87%). lH 

NMR (250MHz, CDCla) a 7.50 (4H, m), 7.25 (4H, m), 7.15 (lH, d, J 8.6 Hz), 6.60 (lH, 

t, J 73 Hz), 5.13 (lB, hrs), 4.16 (lH, m), 4.03 (lH, m), 3.67 (2H, m), 2.94 (lH, m), 2.42 

(lH, m), 2.13 (2H, m), 1.75 (3H, m), and 1.47 (9H, s). 

25 
EXAMPLE112 

C3S.5R.6S>-3-C5-Cvano-2-C2.2.2-trifluomethoxy),phenyll-6-phenvl-l-oxa-7 -Ctert­

butoxvcarbonvl)aza-soirol4.5Jdecane 

Prepared from the compound of Example 110 according to the method of 

30 Example 111. lff NMR (250MHz, CDCla) S 7.48-7.56 (4H, m}, 7.22-7.36 (SH, m), 6.84 

(lH, d, J 8.5 Hz), 5. 14 (lH, s), 4.42 (2H, q, J 7 .8 Hz), 4.25 (IH, m), 4.00 (lH, m), 3.67 · 

3.84 (2H, m), 2.84-3.00 (lH, m), 2.40-2.56 (lH, m), 2.02-2.18 (2H, m), 1.64-1.75 (3H, 

m), and 1.37 (9H, s). 
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EXAMPLE113 

C3S.5R.6$)-3-£5-Qyano·2-(difluoromethoxy)phenv1J-6-phenyl-1-oxa-7-aza· 

spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 111 according to the method of 

5 Example 2. lH NMR (360MHz. DMSO· de) a 9.78 (lH, hr a), 9.06 (IH, hrs), 7.70 (lH, 

dd, J 2.0, 8.5 Hz), 7.50 (5H, m), 7.81 (lH, t, J73 Hz). 7.20 (lH, d, J 8.5 Hz), 6,58 (IH, 

d, J 2.0 Hz). 4.51 (lH, hr a), 4.14 (lH, t, J 8.1Hz).3.78 (lH, m), 3.28 (lH, m), 3.07 

(lH, m), 2.09 (3H, m), and 1.70 (3H, m). mlz (ES+) 385 (M+l). 

10 EXAMPLE114 

C3S.5R.6$)·3-[5-Cyano-2-C2.2.2-tritluoroethoxv)phenyl1-6-pheny1-1-oxa-7-aza­

spiro[4.5Jdecane 

Prepared from the compound of Example 112 according to the method of 

·Example 2. 1H NMR (360MHz, DMSO- ds) a 9.60 (lH, hrs), 8.96 (lH, hrs), 7.66 (lH, 

15 dd, J 6.7, 1.9 Hz), 7.44·7.54 (5H, m}, 7.18 (lH, d, J 8.7 Hz), 6.66 (lH, d, J 1.9 Hz), 

4.81-4.88 (2H, m), 4.50 (lH, m), 4.16 (lH, t, J8.0 Hz), 3.72 (lH, m), 3.26 (2H, m), 3.06 

(lH, br m). 1.99·2.17 (SH, m), and 1.60·1.81 (SH, m). mfz (ES+) 417 (M+l}. 

EXAMPLE116 

20 · C5R.6S)-{4-(Cvclobutyloxyl-3-16-phenyl-l·oxa-7-Ctert-butoxycarbonyl>aza­

spirol4.5ldec·3·en·3·vl1Phenyllcarboxamide 

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. lH NMR (CDCla) ~ 1.37 (9H, s). 1.70·1.93 (4H, m}. 2.14-2.21 

25 (3H, m), 2.42-2.34 (SH, m), 3.07-3.20 (lH, m), 4.09-4.18 (lH, m), 4.66-4.75 (2H, m), 

5.00 (lH, dd, J 12.3, 2.0 Hz), 5.16 (lH, br. s), 6.20 (2H. hr. s), 6.67 (lH, br. s), 6.74 

(2H, d, J 8.5 Hz). 7.20-7.29 (3H, m), 7.47 (2H, d, J 8.0 Hz), 7.60 (lH, d, J 2.2 Hz), and 

7 .64 (lH, dd, J 8.5, 2.2 Hz). 

30 EXAMPLE116 

(3S.5.R.6S>-f4-CCyclobutyloxy)-3-[6-phenyl-l·oxa-7-Ctert-butoxycarbonyllaza. 

spirol4.5Jdecan-3-yllphenyllcarboxamide 

Trifluoroacetic acid (0.5 ml) was added to a solution of (5R,6S)-C4-(cyclobutyloxy)-3-

[6·phenyl-l-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-en-3-

35 yl]phenyl}carhoxamido (Example 115, 0.5g) in dichloromcthane (15 ml) and the 
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mixture was 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 dichloromethanelmethanollammonia (90:10:1). The residue 

was dissolved in a mixture of methanol (25 ml) and acetic acid (0.5 ml). palladium 

5 hydroxide on carbon (50 mg) was added and the mixture was shaken for two days 

under an atmosphere of hydrogen at 50 psi. The mixture was filtered, a further 

portion of palladium hydroxide on carbon (50 mg) was added and the mixture was· 

shaken for 24 h. under an atmosphere of hydrogen at 50 psi .. The mixture was 

:filtered and the solvent was evaporated under reduced pressure. The residue was 

10 dissolved in dichloromethane (15ml) and triethylamine (0.14ml) and di-tert-butyl 

dicarbonate (130 mg) were added and the mixture was stirred at room temperature 

overnight. The solvent was evaporated under reduced pressure and the the residue 

was purified by column chromatography on silica gel, eluting with ethyl 

acetate/hexane to give the title compound as a gum (210 mg). 1H NMR (CDCls) o 
15 (CDCla) o 1.46 (9H. s). 1.64·1.93 (5H, m). 2.08-2.27 (4H, m), 2.39-2.48 (3H, m), 2.74-

2.80 (lH. m), 3.64 (IH, app. t, J 9.0 Hz). 3.93 (lH, br d, J 12.7 Hz), 3.98-4.09 (lH, m), 

4.35 (lH, app. t, J 8.6 Hz), 4.69 (lH, app. pent, J 7.0 Hz), 5.68 (lH, br s), 6. 73 (IH, d, 

JB.6 Hz), 7.21-7.25 (lH, m}, 7.30-7.34(2H, m), 7.62 (2H, d, J7.7 Hz), 7.90 {lH, d, J 

8.5 Hz), and 8.06 (lH, hr s). 

20 

EXAMPLE 117 

C3S.5R.6S)-3-l5-Cyano-2-(cyclobutvloxy>uhenyl]-6-phenyl-l-oxa · 7 -(tert-butoxycarbonyl>aza · 

spiro[4.5ldecane 

Prepared from the compound of Example 116 according to the method of 

25 Example 111. 1H NMR (CDCJs) ~ 1.38 (9H, s), 1.67·1.81 (4H, m), 1.86-1.95 (lH, m), 

2.09-2.22 (4H, m), 2.41 (lH, dd, J 12.9, 8.3 Hz), 2.44-2.54 (2H, m), 2.87-2.95 (IH, m), 

3.65 (lH, app. t, J 8.4 Hz), 3.68-3.76 (lH, m), 4.01 (lH br. d, J 13.1 Hz), 4.26 (lH, 

app. t, J 8.4 Hz), 4.68 (lH, app. pent, J7.1Hz),5.16 (lH, br s), 6.71 (2H, d, J 8.5 Hz), 

7.23-7.27 (lH, m), 7.33 (2H, app. t, J 7.1 Hz), 7.42 (IH, d, J 1.9 Hz), 7.45 (lH, dd, J 

30 8.4, 1.9 Hz), and 7.64 (2H, d, J 7. 7 Hz). mlz (ES+) 489 (M+ 1). 
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EXAMPLE US 

C3S. 5R.6$)-3-C5-Cyano-2-Ccyclobutyloxv>Phenyll-6·pheny1-1-oxa-7-aza­

spiro[4.5Jdecane Hvdrochloride 

Prepared from the compound of Example 117 according to the method of 

5 Example 2. m.p. (MeOH/tert-butyl methyl ether) 252-254 °C. 1H NMR (D20) 8 1.59-

1.82 (SH, m), 1.87-1.96 (3H, m), 2.04·2.23 (3H, m). 2.26-2.41 (2H, m). 3.11-3.24 (lH, 

m), 3.24-3.37 (2H, m), 3.47 {lH, br d, J 10.3 Hz), 3.74 (IH, app. pent, J 8.6 Hz), 4.14 

(lH, app. t, J 8.2 Hz), 4.34 {lH, s), 4.60 (lH, app. pent, J7.1Hz),6.40 (lH, d, J 1.9 

Hz), 6.66 (lH, d, J 8.7 Hz), 7.2'1 (lH, dd, J 8.6, 1.9 Hz). and 7.35-7.52 (5H, m). m/z 

10 (ES+) 389 (M+l). Found: C, 66.82; H, 7.01; N, 6.38. C25H2$N2Ch.HC1.l.25H20 

requires: C, 67 .10; H, 7 .10; N, 6.26%. 

EXAMPLE119 

C5R,6S>-3-C2-Cyano-5-Ctritluoromethoxv>phenvl1-6-phenvl-l-oxa-7 -(tert-

15 butoxycarbonyllaza-spiro[4.5ldec-3-ene 

Prepared from the compound of Description 69 and (5R,6S)-3-tributylstannyl· 

6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 

method of Example 2. 1H NMR (360MHz, CDCla) a 1.34 (9H, s), 1.82-1.94 (SH, m). 

2.12-2.16 (lH, m), 3.18-3.24 (lH, m), 4.13-4.16 (lH, m), 4.48 (lH, d, J 11.7 Hz), 4.91 

20 (lH, d, J 11.7 Hz), 5.13 (lH, s), 6.85 (lH, s), 6.89 (lH, s), 7.20-7.29 (4H, m), 7.43 (2H, . 

d, J 7.2 Hz), and 7. 74 (lH, d, J 8.6 Hz). 

EXAMPLE 120 

(5R.6S>-3-C2-Cyano-5-Ctrifluoromethoxvlohenyl1-6-phenyl-l-oxa-7-aza-spiro[4.5ldec·3-

25 ene Hydrochloride 

30 

Prepared from the compound of Example 119 according to the method of 

Example 2. lH NMR (360MHz, D20) a 1.96-2.18 (3H, m), 3.19-3.29 (lH, m), 3.49-3.56 

(lH, m), 4.49 (lH, d, J 12.5 Hz), 4.91 (lH, d, J 12.5 Hz), 6.44, lH, s), 6.81 (lH, s). 

7.17-7.19 (lH, m), 7.33-7.38 (4H, m), 7.42-7.45 (2H, m), and 7.61 (lH, d, JS.7 Hz). 

EXAMPLE 121 

(3S.5R.6Sl·3-[2-(Cyclopropylmethoxy)-5-(tritluoromethoxv)phenyl1-6-phenyl-l-oxa-7 • 

(tert-butoxycarbonyl>aza-spiro[4.5Jdecane 

Cyclopropylmetbyl bromide (0.078 ml, 0.8 mmol) was added to a mixture (3S,5R,6S)-

35 3·[2-hydroxy-5-(tritluoromethoxy)phenyl)-6-pheny 1-1-oxa· 7 -(tert-butoxycarbonyl)a?.a· 
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spiro(4.5)decane (Example 44, 330 mg, 0.67 mmol) and potassium carbonate (103 mg, 

0.75 mmol) in DMF (5 ml) and the mixture was stirred at room temperature for 48 h. 

Water (20 ml) was added and the mixture was extracted with ethyl acatate (2 x 20 

ml). The combined organic fractions were dried and the solvent was evaporated 

5 under reduced pressure. The residue was purified by flash column chromatography 

on silica, eluting with hexane/EtOAc (90:10), to give the title compound (150 mg). lff 

NMR (360MHz, CDCla) ~ 0.31-0.35 (2H, m), 0.61-0.65 (2H, m). 1.20-1.29 (lH, m), 1.37 

(9H, s), 1.72-1.84 (3H, m}, 2.09-2.18 (2H, m), 2.41-2.47 (lH, m), 2.83-2.91 (lH, m), 

3.39 (lH, br s), 3.62-3.68 (lH, m), 3.77-3.84 (2H, m), 3.98-4.02 (lH, m), 4.27-4.32 (lH, 

10 m), 5.21 (lH, s), 6.74-6.77 (lH, m), 6.99·7.04 (2H, m). 7.21-7.33 (3H, m), and 7.56 (IH, 

d, J7.5 Hz). 

EXAMPLE122 

(3S.5R.6S>-3-[2-(Cvclopropylmethyloxy)-5-Ctrifluoromethoxv)phenyll-6-phenyl-1-oxa-

15 7-aza-spiro[4.5Jdecane Hydrochloride 

Prepared from the compound of Example 121 according to the method of 

Example 2. 1H NMR (360MHz. D20) li 0.29-0.28 (2H, m), 0.56-0.58 (2H, m), 1.14-1.18 

(lH, m), 1.78-2.02 (2H, m), 2.16-2.26 (3H, m), 3.18-3.28 (2H, m), 3.48-3.55 (IH, m), 

3.74-3.79 (2H, m), 4.18·4.22 (lH, m), 4.40 (lH, s), 6.20 (lH, s), 6.92 {lH, d, J 9.0 Hz), 

20 7.02-7.06 (lH, m), and 7.45-7.53 (6H, m). 

EX4MPLE128 

C3S.5R.6S>-3-(2-Methoxy-5-Ctrifluoromethyl>phenyll-6-phenyl· l-oxa-7-Ctert­

butoxycarbonyl>aza-spiro(4.5ldecane 

25 Sodium hydride (60% dispersion in mineral oil, 10 mg) was added to a 

solution of (3S,5R,6S)-3-(2·hydroxy-5-(trifluoromethyl)phenyl)-6-phenyl- l·oxa-7-(tert· 

butoxycarbonyl)aza-spiro{4.5jdecane (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 (MgSO,) 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). 



W097/49710 PCTfGB!J7I01630 

136 

EXAMPLE124 

(3S.5R.68)-3-[2-Methoxy-5-(trifluoromethyllphenylJ·6·nhenyl· l·oxa-7-aza. 

spiro[4.5Jdecane 

Prepared from the compound of Example 123 according to the method of 

5 Example 2. lH NMR (250MHz, CDCla) 8 1.18 (2H, s), 1.54 (2H, d, J 11.1 Hz), 1.87 

(lH, d, J 12.2 Hz), 2.04(2H,d,J12.0 Hz). 2.73 (lH, t, J 12.4 Hz), 3.10 (lH, dd, J8.0, 

10.4 Hz), 3.18 (lH, d, J 11.7 Hz), 3.65 (SH, s), 4.02 (lH, t, J 7.6 Hz), 6.52 (lH, d. J 2.1 

Hz), 6.69 (lH, d, J 8.6 Hz}. 7.25 (4H, m), and 7.43 (3H, m). 

10 EXAMPLE125 

C3S.5R.68)-3-[2-Methoxv-5-Ctritluorometbyl>uhenyll-6-phenyl-1-oxa-7 -Cl.2.4-triazolyl-

3-methyll-7-aza-spiro(4.5Jdecane 

Prepared from the compound of Example 124 according to the method of 

Example 5. lH NMR (500MHz, CDCls) & 0.9 (2H, t, J 7 .3 Hz), 1.29 (2H, s), 1.35 (lH, 

15 q, J 7.35 Hz), 1.54 (lH, dt, J9.8, 4 Hz), 1.62 {2H, m), 2.00 (2H. m), 2.15 (lH, d, J 12.3 

Hz), 3.11 (lH, m), 3.74 (SH, s), 3.82 (lH, m), 4.08 (lH, t, J 8.0 Hz), 6.52 (lH, s), 6.77 

(lH, d, J 8.6 Hz), 7.25 (lH, s), 7.35 (4H, m), 7.58 (lH, m), and 8.13 (lH, s). 

EXAMPLE126 

20 C5R.6S>-3.C2-Methanesulfonylphenyll-6-phenyl-l·oxa-7 -Ctert-butoxycarbonyllaza­

spiro[4.51dec-3-ene 

Prepared from t~e compound of Description 71 and (5R,6S)-3-tributylstannyl· 

6-phenyl-l-oxa-7- (tert-butoxycarbonyl)aza-spiro[4.5)dec-3-ene according to the 

method of Example 1. lH NMR (360MHz, CDCb) & 8.14 (lH, dd, J 7.7, 1.34 Hz), 7.61-

25 7.47 (4H, m), 7.36-7.26 (3H, m). 7.10 (lH, dd, J7.33, 1.51Hz),6.16 (lH, t, J 2.15 Hz), 

5.19 (lH, s), 4.90 (lH, dd, J 12.5, 2.1Hz),4.56 (lH, dd, J 12.5, 2.2 Hz), 4.11 (lH, dt, J 

12.3 Hz), 3.20 (lH, m), 3.07 (3H, s), 2.17 (lH, m), 1.90 (SH, m), and 1.35 (9H, s). m/z 

(ES•) 470 (M+l). 

30 EXAMPLE127 

C5R.6S>-3-(2-Metbanesulfonylphenyl)-6-pbenyl-l-oxa· 7 -aza-spirol4.5]dec-3-en~ 

Prepared from the compound of Example 126 according to the method of 

Example 2. tH NMR (250MHz, CDaOD) 8 7.89 (lH. m), 7.50-7.22 (SH, m), 6.33 (lH, 

m), 5.71 {lH, t, J 2.1 Hz), 4.87 (lH, dd, J 12.5, 2.2 Hz), 4.76 (5H, hrs), 4.39 (lH. dd, J 
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12.5, 2.2 Hz), 4.28 (lH, s), 3.38 (lH, broad d, J 11.7 Hz), 3.13 (lH, td, J 10.2, 2.5 Hz), 

2.71 (3H, s), and 2.27-1.87 (4H, m). m/z (ES+) 370 (M+l). 

EXAMPLE128 

5 C3S.5R.6Sl-3-(2-Methanesulfonylphenvl>·6-phenyl-1-oxa-7 -aza-soiro[4.5Jdecane 

Prepared from the compound of Example 127 according to the method of 

Example 3. lff NMR (360MHz, CDCla)37.9 (lH, dd, J7.7, 1.99Hz), 7.55 (2H, brd), 

7.38 (3H, m), 7.21 (2H, m), 6.16 (lH, d, J1.3 Hz), 5.01 (2H, hrs), 4.39 (IH, q, JB.9 

Hz), 4.17 (lH, t, J 8.8 Hz), 8.88 (lH, s), 3.47 (lH, m), 3.88 (lH, dm, J 13.2 Hz), 3.04 

10 (3H, s), 2.88 (lH, td, J 12.61Hz),2.17 (3H, m), 1.86 (lH, dd, J 12.7, 10.3 Hz), and 

1.60 (2H, m). mlz (ES+) 372 (M+ 1). 

EXAMPLE 129 

(5R.6S)-Methvlf4-Hydroxy-3-(6-phenyl-l-oxa·7-Ctert·butoxvcarbonyl>aza-

15 spiro[ 4.5Jdec-3·en-3-yl]phenyllethanoate 

Prepared from the compound of Description 73 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. lH NMR (250MHz, CDCls) S 7.50-7.53 (2H, m), 7.18-7.32 (3H, 

m). 7.05 (lH, dd, J2.27, 8.31Hz).6.86 (lH, d. J2.27 Hz), 6.82 (lH. d, JB.31Hz),6.51 

20 (lH, t, J 2.06 Hz), 6.33 (lH, hrs), 5.24 (lH, br s), 4.98 (lH, dd, J 2.01, 12.44 Hz), 4.62 

(lH, dd, J 2.01, 12.44 Hz), 4.03-4.10 (lH, m), 3.68 (3H, s). 3.51 (2H, s), 3.02-3.10 (lH, 

m}, 2.11-2.18 (lH, m), 1. 75-1.88 (3H, m), and 1.42 (9H, s). 

EXAUPLE130 

25 C5R.6S>·Methyl (4-Hydroxv-3-(6-phenyl· l-oxa· 7-aza-soirof4.5ldec-3-en-3-

vlmhenyllethanoate 

Prepared from the compound of Example 129 according to the method of 

Example 2. 1H NMR (250MHz, CDCls) & 7.37-,7.42 (2H, m), 7.16-7.30 (3H, m), 6.96 

(lH, dd, J 2.18, 8.40 Hz), 6.70 (lH, d, J 2.18 Hz), 6.68 (lH, d, J 8.40 Hz), 5.87 (lH, t. 

30 J 2.18 Hz), 4.82 (lH, dd, J 2.06, 12.54 Hz), 4.30 (lH, dd, J 2.06, 12.54 Hz), 3. 78 (lH, 

s), 3.65 (3H, s), 3.44 (2H. s), 3.25-3.36 (lH, m), 2.82 (lH, dt, J 2.83, 12.39 Hz), 1.97-

2.09 (2H, m), and 1.65-1.84 (2H, m). 
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EXAMPLE131 

C3S.5R.68)-Methyl [4-Hydroxy-3-C6-phenyl-l-oxa-7 ·aza·Bpirol4.5Jdecan·3· 

yl)phenyllethanoate 

Prepared from the compound of Example 130" according to the method of 

5 Example 3. 1H NMR (250MHz, DMSO-de) a 9.33 (lH, br s), 7.50-7.54 (2H, m), 7.35· 

7.44 (3H, m), 6.80 (lH, dd, J 2.11, 8.18 Hz), 6.65 (lH, d, J 8. 18 Hz), 5.99 (lH, d, J 

2.11Hz),3.89·4.04 (2H, m), 3.64·3.'72 (lH, m), 3.60 (3H, s), 3.30 (2H, s), 3.11-3.16 

(lH, m), 2.94 (lH, dd, J7.84, 10.36 Hz), 2.78-2.87 (lH, m), and 1.62-2.06 (6H, m) 

10 EXAMPLE132 

(38, 6R.6Sl·Methyl (4-Hvdrou-3-(6-phenyl-1 ·oxa-7 ·Ctert-but.oxycarbonyllaza· 

spiro[4.5ldecan-3-yllphenyllethanoate 

N-Ethyl diisopropylamine (0.324 ml, 1.9 mmol) was added to a mixture of 

(38,5R,6S)·methyl [4-hydroxy·3-(6·phenyl·l-oxa-7·aza·spiro[4.5]decan-3· 

15 yl)phenyl]ethanoate (Example 131, 309 mg, 0.81 mmol) and di·tert-butyl dicarbonate 

(400 mg, 1.83 mmol) in tetrahydrofuran (100 ml) and the mixture was stirred at 

room temperature for 4 h. Further N-ethyl diisopropylamine (0.324 ml, 1.9 mmol) 

was added and the mixture was stirred at room temperature for 16 h., poured into 

saturated aqueous sodium hydrogen carbonate (100 ml) and extracted with ethyl 

20 acetate (2 x 100 ml). The combined organic fractions were dried (MgSQ,) and the 

solvent was evaporated under reduced pressure. The residue was purified by 

chromatography on silica gel to give the title compound as a colorless solid (259 mg, 

66%). 1H NMR (250MHz, CDCls) o 7.55-7.58 (2H, m). 7.24-7.35 (SH, m), 6.98-7.01 

(2H, m), 6. 71 (lH. d, J 8. 75 Hz). 6.99 (lH, hr s), 5.36 (IH, hr s}, 4.22 (lH, 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 (lH, m), 2.48 (lH. dd, 

J 8.84, 12.87 Hz), 2.05-2.24 (SH, m), 1.72-1.82 (3H, m), and 1.35 (9H, s). 

EXAMPLE133 

C3S.5R.68)-Methyl f4-Methoxy-3-[6-phenyl-l-oxa-7-Ctert-hutoxycarbonyl>aza-

30 spiro[4.5Jdecan-3-yllphenyllethanoate 

lodomethane (0.051ml,0.81 mmol) was added to a mixture of(3S,5R,6S)­

methyl {4-hydroxy-3-[6-phenyl- l-oxa-7 ·(tert-butoxycarbonyl)aza·epiro(4.5)decan-3· 

yl]phenyl}cthanoate {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 reducdc 
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pressure. Saturated aqueous sodium bicarbonate solution (20 ml) was added and the 

mixture was extracted with ethyl acetate (2 x 20 ml The combined organic fractions 

were dried (Na2S04) and the solvent was evaporated under reduced pressure. The 

residue was purified by chromatography on silica gel to give the title compound as a 

5 gum (179 mg, 67%). lH NMR (250MHz, CDCls) g 7.55-7.58 (2H, m), 7.20·7.35 (SH, m), 

7 .10 (lH, dd, J 2.25, 8.28 Hz), 7.04 (lH, d, J 2.25 Hz), 6.80 (lH, d, J 8.28 Hz), 5.21 

(lH, hrs), 4.16-4.20 (lH, m), 3.96-4.02 (lH, m), 3.80 (3H, s), 3.69-3.72 (2H, m), 3.64 

(3H, s), 3.62 (2H, s), 2.82-2.94 (lH, m), 2.34-2.42 (lH, m), 2.08-2.24 (2H, m), 1.72-1.78 

(3H, m). and 1.37 (9H, s). 

10 
EXAMPLE134 

C3S.5R.6$)-{4-Methoxy-3-J6.phenyl-1-oxa-7-(tert-butoxycarbonyI>aza-spiro[4.5ldecan-

3-vllphenyllethanamide 

Prepared from the compound of Example 133 according to the method of 

15 Example 109. lH NMR (250MHz, CDCls) 8 7.54-7.57 (2H, m), 7.23-7.34 (4H, m), 7.13 

(lH, dd, J 8.27, 2.24 Hz). 6.81 (lH, d J 8.27 Hz), 6.31 (lH, hr s), 5.17 (lH, hr s), 4.25 

(lH, dd, J 6.84, 14. 75 Hz), 3.93-4.00 (lH, m), 3.81 (SH. s), S.47 (2H. s). 3.00 (IH. t. J 

7.07 Hz), 2.80~2.84 (lH, m), 2.27-2.31 (2H, m), 2.12-2.16 (lH, m), 1.66·1.73 (SH, m), 

and 1.39 (9H, s). 

20 
EXAMPLE 185 

C3S.5R.6S')-3-[5-(Cyanomethyll-2-methoxvohenyll-6-phenyl-l-oxa-7-(tert­

butoxycarbonyl)aza-spiro[4.51decane 

Prepared from the compound of Example 134 according to the method of 

25 Example 111. lff NMR (250MHz, CDCla) & 7.54-7.57 (2H, m), 7.24·7.36 (SH, m), 7.17 

30 

(lH, dd, J 2.34, 8.36 Hz). 7.05 (lH, d, J 2.34 Hz), 6.83 (lH, d, J 8.36 Hz), 6.21 (IH. br 

s), 4.20 (lH, t, J 6.84 Hz), 3.96-4.02 (lH, m), 3.82 (SH. s), 3.68-3. 79 (2H, m), 3.63 (2H, 

s}, 2.84-2.96 (lH, m), 2.32-2.41 (lH, m), 2.06-2.23 (2H, m), 1.73-1.78 (3H, m), and 1.37 

(9H, s) 

EXAMPLE186 

C3S.5R.6S)-3-(5-(Cwnomethy[}-2-methoxv0henyll-6-phenyl-1-oxa-7-aza. 

spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 135 according to the method of 

35 Example 111. IH NMR (360MHz, DMSO-da) ~ 9.56 (IH, hr d), 8.84 (lH, hr d), 7.55· 



-----------------------------------------

5 

W097149710 PCT/GB97/01630 
140 

7 .58 (2H, m), 7 .48-7 .51 (3H, m), 7 .09 (lH, d. J 8.52 Hz), 6.87 (lH, d, J 8.52 Hz). 6.34 

(lH, s), 4.4 7-4.50 (lH, m), 4.09 (lH, t, J 7.63 Hz), 3. 72 (2H, s), 3.59 (3H, e), 3.08-3.30 

(4H, m), 1.96-2.07 (SH, m), and 1. 77-1.85 (3H, m). mlz (ES+) 363 (M+ 1). 

EXAMPLE187 

C5R.6S>-C4-Methoxy-3-[6-phenyl-1-oxa· 7-Ctert=butoxycarbonyllaza-soiro[4.5Jdec-3-en-

3-yllphenyl>carboxamide 

Prepared from the compound of Description 63 and (5R,6S)-3-tributylstannyl-

6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 

10 method of Example 1. 1H NMR (250MHz, CDCla) a 1.36 (9H, s), 1.81-2.11 (4H, m), 

3.02-3.16 (lH, m), 3.86 (3H, s), 4.10-4.16 (IH, m), 4.62-4.67 (lH, dd, J2, 12 Hz}, 4.95-

6.01 (lH,dd, J2, 12 Hz), 5.16 (lH, s), 6.66 (lH, m), 6.91-6.95 (2H, m), 7.19-7.58 (SH. 

15 

m), and 7 .59 (lH, d, J 2.2 Hz). mlz (ES+) 465 (M+ I). 

EXA¥PLE188 

C5R.68)-14-Methoxy-3-C6-phenyl. }.oxa-7 -aza-spiro[4.5ldec-3-en-3-. 

vl>phenyllcarboxamide 

Prepared from the compound of Example 137 according to the method of 

Example 2. lff NMR (250MHz, DMSO·ds) a 1.51-1.63 (lH, m), 1.86-1.96 (3H, m), 

20 2.58-2.72 (lH, m). 3.10-3.15 (lH, m), 3.81 (lH, s), 3.87 (3H, s), 4.20-4.25 (lH,dd, J 2, 

12 Hz), 4.77-4.83 (lH, dd, J 2, 12 Hz), 6.43 (lH, s), 7.04-7.39 (7H, m), and 7.77-7.81 

(lH,dd,J 2, 8.6 Hz). 

EXAMPLE139 

25 (3S.5R.6S>-l4-Methoxy-3-(6-phenyl-1-oxa-7 ·aza-spiro[4.5Jdecan-3-

yl)phenyllcarboxamide 

Prepared from the compound of Example 138 according to the method of 

Example 3. lff NMR (360MHz, DMSO-ds) a 1.78-1.85 (3H, m), 1.97-2.08 (3H, m). 

3.00-3.08 (lH, m), 3.21-3.31 (2H, m), 3.61 (3H, s), 3.63-3.88 (lH, m), 4.11-4.15 (lH, 

30 m), 4.47-4.51 (lH, m). 6.90 (lH, d, J 8.60 Hz), 7.08 (lH, s), 7.21 (lH, d, J2.04 Hz). 

- 7.41-7.48 (3H, m), 7.54-7.56 (2H, m), 7.66·7.69 (2H, m), 8.93 (lH, br s), and 9.55 (lH, 

br s). mlz (ES+) 367 (M+ 1). 
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EXAMPLE140 

(3S.5R.6S>-3-C5-Cyano-2-methoxyphenyll-6-phenyl-1-oxa-7-aza-soiro[4.5)decane 

Potassium carbonate (250mg)was added to a solution of (3S,5R,6S)-3-(6-cyano-2-

methoxyphenyl)-6-phenyl-l·oxa-7-(triftuoroacetyl)aza-spiro[4.5]decane (Description 

5 72, 160 mg) in methanol (10 ml) and water (1 ml) and the mixture was heated under 

reflux for 2 h. The mixture was cooled and diluted with water. The mixture was 

extracted with ethyl acetate and the combined organic fractions were dried (Mg$Q4) 

and the solvent was evaporated under reduced pressure. The residue was purified by 

flash column chromatography on silica gel, eluting with CH2Ch/MeOH (97.5:2.5 

10 increasing to 92.5:7.5), to give the title compound. lH NMR (250MHz, DMSO-dG) ~ 

l.72-1.79 (3H, m), 2.01-2.09 (3H, m}, 3.06-3.12 (lH, m), 3.23-3.28 (2H, m), 3.66, (3H, 

s), 3.71-3.76 (lH, m), 4.08-4.12 (IH, m), 4.47-4.50 (lH, m), 6.67 (lH, d,J2.0Hz), 6.99 

(lH, J 8.7 Hz), and 7.47-7.63 (5H, m). mJz (ES+) 349 (M+l). 

15 EXAMPLE141 

(5R.6S)-M,ethyl {4-Methoxv-3-C6-pbenyl-l-oxa-7-(tert-butoxycarbonyl>aza-

8l'irol4.6Jdec-3-en-3-yl)phenyUethanoate 

Prepared fron:i the compound of Description 74 and (6R,6S)·3-tributylstannyl· 

6-phenyl-1 ·oxa-7 ·(tert-butoxycarbonyl)aza-spiro[4.5)dec-3-ene according to the 

20 method of Example 1. tH NMR (360MHz, CDCls) a 7.47 (2H, d, J 7.3 Hz), 7.26 (2H, t, 

J 7.3 Hz), 7.19 (lH, t, J 7.3 Hz), 7.16 {IH, dd, J 8.4, 2.3 Hz), 6.94 (lH, d, J 2.3 Hz), 

25 

6.86 (IH. d, J 8.4 Hz), 6.61 (lH, t, J 2.1 Hz), 5.15 (IH, s), 4.96 (lH, dd, J 12.0, 2.1 Hz), 

4.63 (lH, dd, J 12.0, 2.1Hz),4.14 (lH, m). 3.84 (3H, s), 3.68 (3H, s), 3.54 (2H, s), 3.11 

(lH, m), 2.10 (lH, m), 1.95-1.74 (3H, m), and 1.37 (9H, s). 

EXAMPLE142 

(5R.68)-Methyl [4-Methou-3-(6-phenyl-1-oxa-7-aza-spiro[4.5ldec-3-en-3-

yl>pheny1Jethanoate 

Prepared from the compound of Example 141 according to the method of 

30 Example 2. 1H NMR (360MHz, CDCls) 6 7.37 (2H, d, J 6.9 Hz), 7.16 (3H, m), 7.07 

(lH, dd, J 8.4, 2.2 Hz), 6. 76 (lH, d, J 8.4 Hz), 6. 70 (IH, d, J 2.2 Hz), 6.10 (lH, t, J 2.1 

Hz), 4.86 (lH, dd, J 11.9, 2.1Hz),4.33 (lH, dd, J 11.9, 2.1Hz),3.76 (lH, s). 3.74 (3H, 

s), 3.66 (3H, s), 3.46 (2H, s), 3.27 (lH, m), 2.81 (lH, m), and 2.10-1.61 (5H, m). m/z 

(ES+) 394 (M+ 1). 

35 
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EXAMPLE 143 

C3S.5R.6S>-Methyl (4-Methoxy-3-(6-phenv1-1-oxa-7 -aza-spiro[4.5Jdecan-3-

yUphenyllethanoate 

Prepared from the compound of Example 142 according to the method of 

5 Example 3. lH NMR (360MHz. D20) & 7.52 (5H, m), 7.01 (lH, dd, J8.4, 2.1 Hz). 6.87 

(lH, d, J8.4 Hz), 6.03 (lH, d, J2.1Hz),4.74 (2H, br s), 4.39 (1H, s), 4.10 (IH, m}, 

3.87 (lH, m), 3.69 (3H, s), 3.68 (3H, s), 3.51 (lH, m), 3.42 (2H, s), 3.34-3.18 (2H, m). 

and 2.21-1.80 (6H, m). m/z (ES+) 396 (M+l). 

10 EXAMPLE 144 

(38.5R.6S>-3·(5-<Trifluoromethoxy)-2-Ctrifluoromethvlsulfonyloxy)phenvl)-6-phenyl-

1-oxa-7-Ctert-butoxycarbonyDaza·spiro[4.5ldecane 

To a cooled (0 °C) solution of (3S,5R,6S)-3-(2-hydroxy-5-

(trifluoromethoxy}phenyl)·6-phenyl·l·oxa-7-(tert-butoxycarbonyl)aza-

15 spiro[4.5)decane (Example 38, 320mg, 0.65 mmol) in pyridine (2 ml), was added 

trifl.uoromethanesulphonic anhydride (0.12 ml, 0.71 mmol), and the reaction was 

stirred at ambient temperature for 2 h. The reaction was diluted with saturated 

copper (11) sulphate (80 ml) and extracted into ethyl acetate (3x60 ml). The combined 

organic fractions were washed with water (80 ml), brine (80 ml), dried (MgSO.c) and 

20 evaporated in. uacuo. Purification on silica, eluting with 25% ethyl acetate in hexane 

gave the title compound as a yellow oil (160mg). 1H NMR (250MHz, CDCla) ~ 1.36 

(9H, s), 1.75 (3H, m), 2.11 (2H, m), 2.53 (lH, m), 2.95 (IH, m), 3.66 (lH, q, J 7.9 Hz), 

3.72 (lH, m), 4.0 (lH, m). 4.23 (lat, J6.5 Hz), 5.18 (lH, s), 7.16 (2H, m), 7.30 (4H, 

m), and 7.53 (2H, d, J 7.1 Hz). 

25 
EXAMPLE145 

(3S.5R.6S>-3-(5-<Tritluoromethoxvl-2-<trifluoromethylsulfonyloxylphenyll-6-phenyl-

1·oxa·7-aza-spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 144 according to the method of 

30 Example 2. 1H NMR (360MHz. D20) o 1.78-2.00 (3H, m), 2.07-2.36 (3H, m), 3.42-3.50 

(2H, m), 3.77-3.89 (lH, m), 4.16-4.24 (lH. m), 4.44 lH,s), 6.09 (lH, s), 7.16-7.20 (lH, 

m), 7.36 (lH, d, J 9.2 Hz), and 7.50-7.55 (6H, m). 
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EXAMPLE146 

(3S.5R.6S>-7-{C5-CDimethyJaminomethyll-1H-Cl.2.3ltriazol-4-yllmethyll-3-{2-

isonropoxy-5-CtrifluoromethyDphenvll-6-phenyl-1-oxa-7-aza-spiro[4.5ldecane 

Dihydrochloride 

5 Dimethylamine was bubbled through a solution of (3S,5R,6S)-7-(4-azidobut-2-

yn-1-yl)-3-[2-isopropoxy-5-(tritluoromethyl)phenyl]-6-phenyl-1-oxa-7-aza­

spiro[4.5]decane {Description 76, 98 mg) in dioxane (3 mL) for 10 min. The mixture 

was heated at 80 °C overnight in a sealed tube. The mixture was cooled and the 

solvent was evaporated under reduced pressure. The mixture was diluted with water 

10 (20 ml) and extracted with ethyl acetate (3 x 5 ml). The combined organic fractions 

were washed with brine, dried (MgSO,) and the solvent was evaporated under 

reduced pressure. The residue was purified by chromatography on silica gel, eluting 

with CH2Cb/MeOH/NHa(Aq.) ( 98:2:0 increasing to 90: 10: 1). The residue was 

dissolved in ether and treated with excess ethereal hydrogen chloride. The solvent 

15 . was evaporated under reduced pressure and the residue recrystallised from 

ethanol/ethyl acetate. The solid was collected and dried in vacuo to give the title 

compound as a colorless solid. 1H NMR (360MHz, DMSO-ds) l> 1.24 (SH, t, J 6.2 Hz), 

1.62 (lH, m), 1.68-1.92 (2H, m), 2.04-2 . .26 (3H, m), 2.68 (6H, s). 3.07 (lH, m), 3.36 

(lH, m). 3.58-3.72 (lH, m), 3.74-3.96 (2H, m), 4.10-4.39 (4H, m), 4.66 (lH, q, J 6.0 

20 Hz), 4.6 (lH, hrs), 6.45 (lH, s), 7.09 (lH, d, J8.6 Hz), 7.36-7.68 (5H, m), and 8.00-

8.10 (lH, m). mlz (ES+) mlz 558 (M+ 1). 

EXAMPLE147 

C3S.5R.68)-3-15-Fluoro-2-(2.2.2-trifluometboxv)phenvll-6-phenyl-1-oxa-7 -Cl.2.4-

25 triazolyl-3-methyll-7 ·aza-spiro[4.5Jdecane 

Prepared from the compound of Example 19 according to the method 

of Example 5. lH NMR (360MHz, CDCls) a 1.54 (lH, dt, J 13, 4 Hz), 1.58-1.64 (lH, 

m), 1.77 (lH, t, J 12 Hz), 1.94 {lH, dd, J 12, 12 Hz). 2.00-2.22 (2H, m). 2.37 (lH, m), 

3.00-3.10 (lH, m), 3.13 (lH, t, J 8 Hz), 3.38-3.52 (2H, m), 3.74-3.92 (2H, m), 4.11 (lH, 

30 t, J 8 Hz), 4.22 ( 2H, q, J 8 Hz), 5.95 {lH, dd, J 9, 3 Hz), 6.66 (lH, dd, J 9, 4.5 Hz), 

6. 76 (lH, dt, J 9, 3 Hz), 7 .30-7 .37 (SH, m), 7.66 (2H, hr s, ArH), and 7 .92 (lH, s). m/z 

(ES·1) m/z 491 (M+l). Found: C, 60.76; H, 6.28; N, 11.15. CzsHZGF,N.t02 requires: C, 

61.22; H, 5.34; N, 11.42%. 
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EXAMPLE148 

C5R.6S>-3-[2-Dimethylamino-6-(tritluoromethoxy)phenyll-6-phenyl-l-oxa-7-(tert­

butoxvcarbonvl)aza-soirof4.5ldec-3-ene 

Prepared from the compound of Description 78 and (6R,68)·3-tributylstannyl-

5 6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene according to the 

method of Example 1. lH NMR (360MHz, CDCls) a 7 .47 (2H, d, J 7.4 Hz). 7.29-6.94 

(6H, m), 6.36 (lH, t, J2.l Hz), 6.12 (lH, s). 4.92 (lH, dd, J 12.6, 2.1Hz),4.61 (lH, dd, 

J 12.6, 2.1Hz),4.13 (lH, m), 3.14 (lH, m), 2.57 (6H, s), 2.05 (lH, m), 1.85 (3H, m), 

and 1.35 (9H, s). 

10 
EXAMPLE149 

l5R.6S>-3-[2-Dimethvlamino-5-Ctrit1uoromethoxylphenyll-6-phenyl-1-oxa-7-aza­

. spirof 4.5ldec-3-ene 

Prepared from the compound of Example 148 according to the method of 

15 Example 2. 

EXAMPLEloO 

(3S.5R.68)-3-[2-Dimethylamino-6-Ctritluoromethoxv>nhenyll-6·phenyl- l-oxa-7 -aza­

spiro[4.5)decane 

20 Prepared from the compound of Example 149 according to the method of 

Example 3. m/z (ES+) m/z 421 (M+ 1). 

'EXAMPLE161 

25 (:1:)-C3R* .6R* .68*)-3-(2-Methoxyphenyl)-6-phenyl-l-oxa· 7-

(phenylmethoxvcarbomllaza-snirol4.5)decane 

Formic acid (35 mL, 0.95 mmol) was added to a stirred degassed solution of 

(:1:)-(5R* ,6S*)-6-phenyl-1-oxa-7 -(phenylmethoxycarbonyl)aza-spiro[4.5]dec-3-ene 

(Description 84, 125 mg, 0.36 mmol). palladium aI> acetate (8.3 mg, 0.036 mmol), tri· 

30 o-tolylphosphine (21mg,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), 
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hydrochloric acid (2M, 10 mL) and saturated aqueous sodium chloride (10 mL), dried 

(MgSOc) and the solvent was evaporated under reduced pressure. The residue was 

chromatographed on silica gel, eluting with hexane/ethyl acetate(80:20) to give the 

title compound as a yellow oil (28 mg, l '7%). 1H NMR (360MHz, CDCla) 6 7.60 (2H, d, 

5 J7.8Hz), 7.18-7.32 (lOH, m), 6.92 (lH. t, J7.5Hz}, 6.85 (lH, d, J8.7Hz), 5.42 (lH, s), 

5.19 (lH, d, J 12.4Hz}, 5.16 (lH, d, J 12.6Hz), 4.31 (lH, t, J 6.6Hz), 4.02-4.10 (lH, m), 

3.80-3.90 (2H, m}, 3. 79 (3H, s), 2.87 (lH, dt, J 4.4, 12. 7Hz), 2.54 (lH, dd, J 7 .2, 

12.7Hz), 2.23 (lH, dt, J 5.5, 12.5Hz), 1.95 (lH, dd, J 10.4, 12.6Hz), and 1.64·1.84 (3H, 

m). mlz (ES+) 458 (M+ 1). 

10 

EXAMPLE 152 

(:i::)-C3R* .5R* .6S*l-3-C2-Methoxyphenyll-6-phenyl-l-oxa-7-aza-spiro[ 4.5Jdecane 

Palladium on carbon (10%, 10 mg) was added to a stirred solution of(±)· 

(3.R* ,5R* ,6S*)-3·(2-methoxyphenyl)-6-phenyl-l-oxa-7-(phenylmethoxycarbonyl)aza· 

15 spiro{4.5]decane (Example 151, 17 mg, 0.037 mmol) and cyclohexene (2 mL) in 

ethanol (10 mL) and the resulting suspension was heated at reflux for 5 h. The 

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/methanoVammonia (95:5:1) to give the title compound as an 

20 orange oil (4 mg, 33%). lH NMR {360MHz, CDCJ.a) a 7.47 (2H, dd, J 1.9, 7.9Hz), 7.27· 

7.35 (3H, m), 7.10 {IH, dt, J 1.7, 7.8Hz), 6.97 (lH, d, J7.6Hz), 6.81 (lH, t, J7.5Hz), 

6.72 (lH, d, J 8.2Hz), 3.94 (lH, t, J 7.6Hz), 3.68 (lH, dd, J7.9, 10.6Hz), 3.63 (3H, s), 

3.53 (3H, s), 3.16-3.26 (lH, m), 2.78 (lH, dt, J2.7, 12.3Hz), 2.28-2.38 (lH, m}, 2.15 

(lH, 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+l}. 

30 

EXAMPLE163 

C3R,5R,6Bl·3-C2-Methoxy-6-Ctrifluoromethoxv>ohenyll-6-phenyl-1-oxa-7-aza. 

sniro[4.5ldecane 

Triethylsilane (0.1 mL; 0.6 mmol) was added to a solution of (5R,68)·3·(2· 

metho.xy-5-(trifluorometho.xy)phenyl)·6-phenyl-l·oxa-7-aza-spiro[4.5]dec-2-ene 

O'Jescription 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 pressui:e and the residue was azeotroped with toluene (2 x 
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10 mL). Saturated aqueous sodium carbonate was added and the mixture was 

extracted with dichloromethane (3 x 10 mL). The combined organic fractions were 

washed with brine (20 mL). dried (MgS04) and the solvent was evaporated under 

reduced pressure. The residue was purified by preparative thin layer 

5 chromatography on silica gel. eluting with dichloromethane/methanol/ammonia 

(120:8:1) to give a gum (6 .mg). HPLC analysis of the gum [HIPRB column (250 x 

4.6mm); 40% MeCN in 26mM KJLP04,0.2% triethylamine. pH 3J, 210 nm) showed 

that it consisted of a mixture of (SR,68)-8-(2-metho:icy-5-(trifluoromethoxy)phenyl)-6· 

phenyl-1-o.m-7-aza-spiro[4.5)dec-3-ene. (98,5R,6S)-8-(2-meth.o:icy-5-

10 (trifluorametho:ry)ph.en;yl)-6-phenyl-l-oxa- 7-aza-spiro/4.S]decane and (BR,5R, 68)-3·(2· 

methoxy-5-(trifluorometho:x:;y)pkenyl)-6-phenyl-l·oxa· 7-aza-spiro[4.5}decane (ratio; 

1.5:2.5:1). 

EXAMPLE164 

15 C3R.5R.6S)-3-C2-Methoxv-5-Ctrifluoromethoxv>ohenyll-6-phenyl-l-oxa-7-aza­

spirof4.5Jdecane 

Triethylsilane (0.25 mL, 1.6 mmol) was added to a solution of (5R,6S)-3-(2· 

methoxy-5-(trilluoromethoxy)phenyl)·6·phenyl-l·oxa-7-aza-spiro[4.6)dec·3-ene 

(Description 92, 32 mg, 0.08 mmol) in trifluoroacetic acid (2 mL) and the solution was · 

20 stirred at 50 °C for 16 h. The solvent was evaporated under reduced pressure and the 

residue was azeotroped with toluene (2 x 10 mL). Saturated aqueous sodium 

carbonate was added and the mixture was extracted with dichloromethane (4 x 20 

mL). The combined organic fractions were washed with brine (20 mL), dried (MgS04) 

and the solvent was evaporated under reduced pressure. The residue was purified by 

25 preparative thin layer chromatography on silica gel, eluting with 

dichloromethane/methanoVammonia (120:8:1) to give a gum (6 mg). HPLC analysis 

of the gum [HIPRB column (250 x 4.6mm); 40% MeCN in 25mM KH2PO.c,0.2% 

triethylamine. pH 3.1, 210 nm] showed that it consisted of a mixture of (3S,5R,6S)-9· 

(Z-methoxy-5-(trifluoromethoxy)phen.:yl)-6-phenyl-l-oxa- 7-aza-spiro[4.5}deccme and 

30 (3R,5R,68)-3-(2-methoxy-5-(trifluoromethoxy)phen.yl)-6-phenyl-l-oxa-7-aza­

spira/4.S}decane (ratio; 2:1). 

EXAMPLE155 

C3R.5R.68)-3.6-Bis(phenyl)-1-oxa-7-(tert-butoxycarbonyllaza-spiro[4.5ldecane 
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(2S,3R,2'.R)-3-(l-tert-Butoxycarbonyl-3-hydroxy-2-phenylpiperidin-3-yl)-2· 

phenylpropan-1-ol (Description 95, 13 mg, 0.03 mmol) was dissolved in 

dichloromethane (1 mL). Pyridine (0.038 mL, 0.045 mmol) was added, followed by 

methanesulfonyl chloride (3.2 mL, 0.039 mmol) and the mixture was stirred at 

5 ambient temperature for 72 h. Dichloromethane (10 mL) was added and the mixture 

was washed with water (10 mL), dried (N8280•) and the solvent was evaporated 

under reduced presaure. The residue was purified by preparative thin layer 

chromatography on silica, eluting with ethyl acetate/hexane (25:75) to give the title 

compound as an oil (6.4 mg). 1H NMR (360MHz, CDCla) 5 7.61-7.59 (2H, m), 7.35· 

10 7.30 (4H, m), 7.27-7.22 (4H, m), 5.34 (lH, s), 4.31 (lH, t, J8.1Hz), 4.00-3.96 (lH, m), 

3.89 (IH, t, J 8.9Hz), 3.62-3.54 (IH, m), 2.80-2. 72 (lH, m), 2. 70-2.65 (IH, m), 2.29-

2.21 (lH, m), 1.92-1.85 (lH, m). 1.81-1.78 (lH, m), 1.70-1.54 (SH, m). and 1.47 (9H, s). 

m/z (ES+) 394 (M+ I). 

15 EXAMPLE166 

C3R.5R.6S>-3.6-BisCphenyll-l-o:xa-7-aza-spirof 4.5Jdecane 

Prepared from the compound of Example 155 according to the method of 

Example 181. lff NMR (360MHz. CDCls) lS 7.51-7.48 (2H, m), 7 .35-7.33 (SH, m). 7.21· 

7.13 (3H, m), 6.91-6.88 (2H, ~). 4.04-8.99 (lH, t, J 7.9Hz), 3.66 (lH, s), 3.66-3.60 (IH, 

20 m). 3.26-3.22 (lH, m), 2.85·2.79 (lH, m), 2.75 (lH, hrs), 2.24-2.11 (2H, m), 2.03-1.94 

(2H, m), and 1.73-1.61 (3H, m). mJz (ES+) 294 (M+I). 

EXAMPLE167 

C3R.5R.6st3-C2-Methoxyphenyll-6-pbenvl-l-oxa-7-C«ert-but.oxvcarbonyllaza· 

25 spirof 4.51decane 

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 DC. The mixture was allowed to warm to room 

temperature, stirred for 18 h., diluted with dichloromethane (20 mL), washed with 

80 hydrochloric acid (2M. 10 mL) and saturated aqueous sodium carbonate (10 mL), 

dried (MgSO.o1) 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), 
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dried {MgSO.t) and the solvent was evaporated under reduced pressure. The residue 

was chromatographed on silica gel, eluting with hexane/ethyl acetate(80:20) to give 

(SR,SR,68)-3-(2-methor,yphenyl)-6-phenyl-I-o.m-7-(tert-bu.toxycarbonyl)aza-

spirof 4.5]decane and (3S,5R,6S)·3-(2·meth.oxyphenyl)-6-phenyl-l-oxa· 7-(tert-

5 butoxycarbonyl)aza-spiro/4.5]deccme as a 1:3 mixture (8 mg, 44%). •H NMR 

(360MHz. CDCls) & 7.61 (2H, d, J7.6Hz, SR isomer), 7.57 (2H, d, J7.6Hz, 38 isomer), 

7.05-7.34 (5H, m, 3Rand 38 isomers). 6.80-6.98 (2H, m, 3R and 38 isomers), 5.37 (lH, 

s, 3R isomer), 5.25 (lH, s, 38 isomer), 4.31 (IH, t, J7.4Hz, 3R isomer), 4.21 (lH, t, J 

7.2Hz, 38 isomer), 3.95-4.04 (lH, m, 3R and 3S isomers), 3.82 (3H, s, 3R isomer), 3.81 

10 (3H, s, 38 isomer), 3.64-3.81 (2H, m, 3R and 3S isomers), 2.85 (lH, dt, J 5.9 and 

12.lHz, SS isomer), 2.67 (lH, dt, J 4.9, 12.7Hz, SR isomer), 2.59 (lH, dd, J7.3 and 

12.7Hz, SR isomer), 2.37 (1H,dd,J8.0 and 12.6Hz, 38 isomer), 2.21 (lH, dd, J9.l, 

12.6Hz, 38 isomer), 2.08-2.23 (lH, m, 3R and 38 isomers), 1.93 (lH, dd, J 10.4, 

12~4Hz, 3R isomer), 1.64-1.78 (SH. m, 3R and 38 isomers), 1.47 (9H, s, 3R isomer), 

15 and 1.38 (9H, s, 38 isomer). m/z (ES+) 424 (M+ 1). 

EXAMPLE158 

(3R.5R,6S>-3-(2.;Methoxyphenyl>-6-phenyl-l·oxa-7-aza-spiro(4.5Jdecane 

Prepared as a mixture of (8R,5R,68)-3·(2·methoryphenyl)-6-phenyl-l·oxa-7-

20 aza-spirof 4.S]decane and (8S,5R,6S)-3-(2-methor,yphenyl)-6-phenyl-I-om-1-aza­

spirof 4.5]decane from the compound of Example 157 according to the method of 

Example 181. 1H NMR (360MHz, CDCls) a 7.51-7.59 (2H, m, 3R and 38 isomers), 

7.32-7.45 (3H, m, 3R and 3$ isomers), 7.05-7.13 (lH, m, 3R and as isomers), 6.97 

(lH, d, J7.6Hz, 3R isomer), 6.81 (lH. t, J7.5Hz, 3R isomer). 6.71-6.82 (lH, m, 3R 

25 and 38 isomers), 6.69 (lH, t, J 7.5Hz, 38 isomer), 6.43 (lH, d, J 7.6Hz, 38 isomer), 

4.09 (lH, t, J 7 .8Hz, 38 isomer), 3.94 (lH. t, J 7 .6Hz, 3R isomer), 3.67-3.87 (lH, m, 

3R and 38 isomers), 3.68 (4H, s, 38 isomer), 3.63 (3H, s, 3R isomer). 3.53 (lH, s, 3R 

isomer), 3.17-3.25 (lH, m, 3R and 38 isomers), 2.75-2.84 (lH, m, 3R and 38 isomer), 

and 1.55-2.37 (SH, m, 3R and 38 isomers). m/z (ES+) 324 (M+ 1). 

30 

EXAMPLE159 

C3R.5R,6S>-3-C2-Methoxyphenyll-6-pbenyl-1-oxa· 7-Ctert-butoxvcarbonyll-aza­

spiro!4.5ldecane 

To a solution of (2S,3R,2'R)·3·(1-tert-butoxycarbonyl-3-hydroxy-2-

35 phenylpiperidin·3-yl)-2-(2-metho¥Yphenyl)propan·l-ol (Description 101, 0.073 g, 
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0.166 mmol} in dichloromethane (1 mL) and anhydrous pyridine (0.067 mL) was 

added methanesuJfonyl chloride (0.015 mL, 0.2 mmol). The solution was stirred at 

room temperature for 16 h., then pyridine (1 mL) was added and the solution was 

heated in an oil bath at 80 "C for a further 2 h. The solvent was evaporated under 

5 reduced pressure and the residue was dissolved in dilute aqueous copper sulphate 

solution and ethyl acetate. The organic phase was washed with water and saturated 

brine, dried {MgS04) 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 (0.55 mg). 1H NMR (360MHz, CDCls) cS 7 .56 (2H, d J 

10 7.9Hz), 7.25 (2H, t J7.2Hz), 7.20-7.17 (lH, m), 6.88 (lH, td J7.5Hz and lHz), 6.79 

(lH, dJ7.8Hz), 5.30 (lH, s). 4.24 (lH, tJ7.4Hz), 3.90-3.79 (3H, m), 3.75 (SH, s), 2.67 

(lH, td J 12.0Hz and 4.5Hz), 2.53 (lH, dd J 12.6Hz and 7.2Hz), 2.14 (lH, td, J 

12.5Hz and 5. 7Hz), 1.85 (lH, dd J 12.4Hz and 10.4Hz),l.65 (IH, broad d J 12.8Hz). 

1.63-1.47 (2H, m), and 1.40 (9H, s). m/z (ES+) 424 (M+l). 

15 
EXAMPLE160 

C3R.5R.68)-3-C2-Metbo:xyphenyll-6-phenvl-1-oxa· 7-aza-soiro{4.5Jdecane 

Hvdrochloride 

Prepared from the compound of Example 159 according to the method of 

20 Example 188. mp 243-253 ·c. lff NMR (360MHz, CDsOD) 6 7 .57 (2H. m), 7 .53 (3H, 

m), 7.11 (lH, t J 8.lHz), 6.95 (1H, d H 7. 7Hz), 6.80 (2H, m), 4.27 (lH, s), 4.02 (lH, t J 

7.64), 3.77 (lH, dd J 10.5Hz and 8.3Hz), 3.63 (3H, s), 3.40 (lH, broad d), 3.18 (lH, 

broad t), 2.84-2.21 (3H, m), 2.07 (lH, m), and 1.96-1.83 (3H, m). 

25 EXAMPLE 161 

C3.R.5.R.6S)-3-C2-Mef;hoxy-5-(trifluoromethoxv>ohenyD·6·phenyl-1-oxa-7-(tert­

butomarbonvDaza-spiro[4.5)decan-2·one 

A mixture of (5R,6S)·3·(2-methoxy·5-(trifluoromethoxy)phenyl)·6·phenyl-l · 

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 mm.al) 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 (Na2804) and the solvent was evaporated under reduced pressure. The 

35 residue was purified by chromatography on silica gel to give the title compound as a 
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colorless solid (44 mg, 0.08 mmol, 44%). lH NMR showed this to be a 1:1 mixture of 

(3S,5R,6S)- and (3R,5.R,6S)-diastereoisomers which were separated by preparative 

liquid chromatography using a KR60 column, eluting with 5% ethanoJ/hexane 

containing 0.1% DEA to give (3R,5R,6S)-3-(2-methoxy-5-(trifluorometho:x.y)phenyl)-6-

5 phen.yl-l·om-1-(tert-buto:x.ycarbonyl)aza-spirof4.5]decan.-2-one, •H NMR (250MHz, 

CDCla) c5 7.50-7.53 (2H, m), 7.26-7.39 (SH, m), 7.14 (lH, dd, J2.59, 8.96 Hz), 7.02 

(IH, d, J 2.59 Hz), 6.88 (lH, d, J 8.96 Hz), 5.35 (IH, s), 4.00-4.05 (lH, m), 3.85 (3H, s), 

3.70 (1H, t, J 11.02 Hz), 2.70-2.97 (2H, m). 2.38-2.50 (lH, m), 2.22 (lH, dd, J 11.32, 

12.97 Hz), 1.72-1.92 (3H, m), and 1.46 (9H, s); and (3S,5R,6S)-8-(2·metho:x.y-5-

10 (trifluorometho:cy)pkenyl)-6-phen.yl-l-o.m-7-(tert-buto:cycarbon.:yl)aza-spirof 4.5]decan-

3-on.e, 1H NMR (250MHz, CDCla) ~ 7.50-7.53 (2H, m); 7.26-7.39 (3H, m), 7.13 (IH, dd, 

J 2.91, 8.97 Hz), 6.90 (lH, d, J 2.91 Hz), 6.83 (lH, d, J 8.97 Hz), 5.31 (lH, hrs), 4.02-

4.10 (IH, m), 3.92 (lH, t, J 10.56 Hz), 3.64 (3H, s), 2.91-3.02 (lH, m), 2.67 (lH, dd, J 

10.04, 12.98 Hz), 2.29-2.52 (2H, m), 1.80-1.87 (3H, m), and 1.36 (9H, s). 

15 
EXAMPLE162 

C3R.5R.6Sl-3-C2-Methoxy-5-Ctrifluoromethoxv)phenyll·6·phenvl-1-oxa·7-aza-· 

soirol4.5ldecan-2-one Hydrochloride 

Prepared from the compound of Example 161 according to the method of 

20 Example 181. m.p. 244-245 °C. lH NMR (360MHz, DMSO-de) 5 10.20 (lH, br s), 9.40 

(lH, hrs), 7.60-7.62 (2H, m), 7.52-7.54 (3H, m), 7.23 (lH, dd, J 2.61, 9.03 Hz), 7.04 

(lH, d, J9.03 Hz), 6.88 (lH, d, J 2.61Hz),4.67 (lH, hrs), 3.73 (3H, s), 3.34-3.38 (lH, 

m), 3.10-3.12 (lH, m), 2.61 (lH, dd, J 9. 78, 12.65 Hz), and 1.93-2.20 (6H, m). m/z 

(ES+) 422 (M+ 1). 

25 

EXAMPLE163 

C3R.5,R,6S>· and C3S.5R.6S)-3-(2·Hydroxy-5-Ctrifluoromethoxylohenyll-6-phenyl· 1 • 

oxa-7-Ctert-butoxycarbonvllaza-spirof 4.5Jdecane 

(5R,6S)-3·(2-Benzyloxy-5-(trifluoromethoxy)pheny1)-6·phenyl· l·oxa-7 ·(tert-

30 butoxycarbonyl)aza-spiro(4.5]dec-3-ene (Example 35, 3.88 g) was dissolved in ethyl 

acetate (Hi 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-hydro:cy-5-
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(trifluoromethoxy)phenyl)-6-phenyl-J-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5}decane 

(191 mg), 1H NMR (250MHz, CDC13) a 7. 70 (2H, d, J 7.3 Hz), 7.33 (2H, t, J 7.3 Hz), 

7.26 (lH, d, J 7 .3 Hz), 7.05 (lH, br s), 6.96 (2H, m), 6.82 (lH, d, J 9.4 Hz), 5.43 (lH, 

s), 4.27 (lH, m), 4.01 (lH, m), 3.95 (lH, m), 3.73 (lH, m), 2. 73_ (2H, m), 2.33 (lH, m), 

5 1.87-1.58 (4H, m); and 1.50 (9H, e).and (38.SR,68)-9-(2-h,-ydroxy-S­

(trifluoromethoxy)phen.yl)-G·phmyl·l-om-7-(tert-butoxycarbon:yl)aza-spirof 4.5/decane 

(2.3 g), lH NMR (360MHz, CDCls) a 1.38 (9H, s), 1.73 (2H, m). 1.81 (lH, m), 2.18 (2H, 

m), 2.50 (lH, m), 2.81 (lH, m), 3.62 (lH, t, J 7 .2 Hz), 3.92 (lH. m), 3.98 (lH, d, J 13.2 

Hz), 4.23 (lH, m), 5.33 (lH, s), 6.75 (lH, d, J8.5 Hz), 6.94 (2H, m), 7.25 {lH, m), 7.31 

10 (2H, m), and 7.55 (2H, d, J7.8 Hz). 

EXAMPLE 164 

C3R.5R.6@-3-(2-Methoxy-5-(trifluorometboxv>nhenyll-6-phenyl-l-oxa-7-(tert­

butoxvcarbonyllaza-spiro[4.5Jdecane 

15 (3R,5B,68)-3-(2-Hydroxy-6-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7 ·(tert· 

butoxycarbonyl)aza-spiro[4.5Jdecane (Example 163, 180 mg) was dissolved in 

dimethylformamide (2 mL) and sodium hydride (60% dispersion in mineral oil, 23 

mg) was added. After the effervescence had ceased, methyl iodide {0.1 mL) was 

added and the mixture was stirred at room temperature for 3 h. Water (6 mL) was 

20 added dropwise to the reaction solution. The mixture was diluted with water (20 mL) 

and extracted with ethyl acetate (3 x 10 mL). The combined organic fractions- were 

washed with brine, dried (MgSO.&) and the solvent was evaporated under reduced 

pressure to give the title compound as an oil (235 mg). IH NMR (250MHz, CDCb) ~ 

7.61 (2H, d, J7.9 Hz), 7.36-7.24 (3H, m}, 7.09 (2H, m), 6.82 (lH, d, J8.7 Hz), 5.35 

25 (lH, s), 4.30 (lH, m), 3.98 (lH, m), 3.89-3.78 (2H, m), 3.83 (SH, s), 2.77 {lH, m), 2.59 

(lH, m), 2.22 (JH, m), 1.90-1.66 {4H, m), and 1.47 (9H, s}. 

30 

E'XAMPLE165 

C3R.5R.6Sl-3-C2-Methoxy-5.(trifluoromethoxy)pheny1l-6-pheny1- l-oxa-7 -aza­

spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 164 according to the method of 

Example 181. 1H NMR (500MHz, CDaOD) & 1.88 (lH. dd, J12.6, 10.9Hz), 1.99 (2H, 

m), 2.13 (lH, d, J 15.4Hz), 2.34 (2H, m), 2.39 (lH, m), 3.25 (lH, dt, J 15.8, 3.3Hz), 

3.45 (lH, m), 3.72 (3H, s), 3.79 (lH, dd, J 8.3, l.2Hz), 4.09 (lH, t, J 7.5Hz), 4.48 (lH, 

35 s), 6.94 (2H, m}, 7.10 (lH, d, J 8.9Hz), 7.58 (3H, t, J2.6Hz), and 7.64 (2H, t, J 3.6Hz). 
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EXAMPLE166 

{3R.6R.68)-7-Benzvl-3-(2-methoxv-5-(trifluommethoxy)phenyll-6-phenvl-l-oxa-7-aza­

spiro[4.5]decane Hydrochloride 

(3R,5R,6S)-3-(2·Methoxy·5-(trifluoromethoxy)phenyl)-6·phenyl-l-oxa-7-aza­

spiro[4.5}decane hydrochloride (Example 165, 100 mg, 0.2 mmol) and potassium 

carbonate (38 mg) were dissolved in dimethyl formamide (0.5 mL). Benzyl bromide 

(0.3 mL) was added and the mixture was stirred at room temperature overnight. 

then at 60 °C for 3 h. The mixture was cooled, diluted with water (10 mL) and 

10 extracted into ether (3 x 10 mL). The combined organic fractions were washed with 

brine, dried (MgSQ4) and the solvent was evaporated under reduced pressure. The 

residue was dissolved in ethyl acetate (5 mL) and ethereal hydrogen chloride (lM, 1 

mL) was added. The solid was collected and dried in vacuo to give the title compound 

as a crystalline solid (19 mg). 1H NMR (360MHz, ds-DMSO) S 1.75 (3H, m), 2.01 (2H, 

15 m), 2.22 (2H, m). 2.96 (lH, m), 3.63 (3H, s), 3.67 (lH, m), 3.92 (lH, m), 4.01 (lH, m), 

4.41 (lH, d, J9.74Hz), 6.92 (lH, d, J8.9Hz), 7~05 (lH, s), 7.13 (IH, d, J8.65Hz), 7.31 

(2H, d, J6.53Hz), 7.42 (3H, m), 7.60 (4H, m), and 7.91 (lH, m). 

EXAMPLE167 

20 (3R.5R.6S>- and (3S.5R.6$)-3-C2-Hvdroxy-5-(trifluoromethyl>pbenyll-6-phenyl-1-oxa- · 

7-(tert-butoxycarbonyl)aza-spirol4.5Jdecane 

Prepared from the compound of Example 45 according to the method of 

Example 163. (3R,5R, 68)-3-(2-Hydroxy-5-(trifiuoromethyl)phen.yl)-6-phen.yl-l-oxa- 7-

(tert-butoxycarbon.yl)aza-spiro[4.5]decane, 1H NMR (250MHz, CDCla) ~ 1.51 (9H, s), 

25 1.58·1.75 (2H, m), 1.82-1.88 (2H, m), 2.33 (lH, dt, J 4, 13 Hz), 2.70 (lH, dd, J8.6, 13 

Hz), 2.79 (lH, dt, J 3, 13 Hz), 3.84 (lH, qn). 3.93-3.97 (2H, m), 4.31 (lH, t, J 9 Hz), 

5.44 (lH, s,), 6.89 (lH, d, J 9 Hz). 7 .23-7 .35 (5H, m), and 7 .58-7 .60 (2H, m). mlz (ES+) 

478 (M+l). (3S,5R,6S)-3-(2-Hydroxy-5-(trifluorometh;yl)phenyl)-6-phenyl-l-oxa-7-(tert· 

buto:x;;ycarbonyl)aza-spiro[4.5}decane, lH NMR (360MHz, CDCls) & 1.34 (9H, s), 1. 72-

30 1.82 (SH, m), 2.10-2.21 (2H, m), 2.53 (lH, dd, J9, 13 Hz), 2.79-2.88 (lH, m), 3.65 (lH, 

qn, J 8.6 Hz), 3.94-3.98 (2H, m), 4.24 (lH, dd, J 7, 9 Hz), 5.33 (lH, s,), 6.83 (lH, d, J 9 

Hz), 7.01 (lH, s), 7.23-7.34 (5H, m), and 7.55 (2H, d, J7.5 Hz). mlz (ES+) 478 (M+l). 
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EXAMPLE168 

(3R.5R.6Sl-3-(2-Methoxy-5-Ctrif1uoromethyl>phenyll-6-pheny1-l-oxa·7-(tert­

butmc;ycarbonyllaza-spiro[4,5)decane 

Prepared from (3R,5R,6S)·3·(2-hydroxy-5-(trilluoromethyl)phenyl)-6·phenyl-

5 l-oxa-7-(tert·butoxycarbonyl)aza-spiro[4.5]decane (Example 167) according to the 

method of Example 164. mlz (ES+) 492 (M+l). 

EXAMPLE169 

(3R.5R.6S)·3-C2-Methoxv·5·<trifluommethyllpbenyl>·6·phenyl· l·oxa-7·aza· 

10 spirof4.5]decane Hvdrochloride 

Prepared from the compound of Example 168 according to the method of 

Example 181. 1H NMR (500MHz, CDCla+ CDsOD) S 1.71-1.78 {SH, m), 1.94-1.98 {lH, 

m), 2.13-2.24 (3H, m), 3.00 (lH, dt, J 3, 12Hz), 3.42 (lH, dd, J 4, 12Hz), 3.61 {3H, s), 

3.67 (lH, dd, J 8, 14Hz), 3.96-4.01 (2H, m), 6. 71 (lH, d, J 8Hz}, 7 .04 (lH, d, J 2Hz), 

15 7.32 (lH, dd, J 2, Sliz), 7.38-7.36 (3H, m.), and 7.42-7.44 (2H, m). m/z (ES+) 392 

(M+l). 

EXAMPLE170 

C3R.5R.6Sl-3-(2-Benzyloxv-5-CtriD.uoromethoxylubenyD-6-phenyl- l-oxa-1·ltert· 

20 butoxyearbonyl)aza-spiro[4.6Jdecane 

A mixture of2-benzyloxy-5-(trifiuoromethoxy)iodobenzene (Description 103, 

21.8 g, 65.2 mmol), (5R,6S)-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza-spiro[4.5}dec-

3-ene (Description 86, 7.0 g, 22.l mmol), tetra-n-butylammoniumchloride (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 (5 x}. The mixture was stirred at 60 °C for 15 h., then further 2-

benzyloxy-5-(trifluoromethoxy)iodobenzene (Description 103, 4.32 g, ll.O mmol), 

potassium 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/CH2Cl2 (75:25 increasing to 0:100) 
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then CIUCb/EtOAc (95:5). to give the title compound (9.42 g, 73%). 1H NMR 

(360MHz, CDCb) 8 7.56 (2H, d, J 7. 7 Hz), 7.40-7 .20 (SH, m), 7 .14 (lH, d, J 2.0 Hz). 

7 .00 (lH, dd, J 8.9, 2.0 Hz), 6.88 (lH, d, J 8.9 Hz), 6.30 (lH, s), 5.08 (2H, s). 4.27 (lH, 

m), 3.97 (lH, m), 3.87 (2H, m), 2. 78 (lH, m), 2.56 (lH. m), 2.15 (lH, m), 1.96 (lH, m). 

5 1.67 (3H, m), and 1.42 (9H, s). · 

EXAMPLE171 

C3R.5R.6S>-3-(2-Hydroxv-5-Ctritluoromethoxy)phenyll-6-phenyl-1-oxa-7-Ctert­

butoxvcarbonyl>aza-soiro[4.5Jdecane 

10 Palladium on carbon (10%, 0.59 g) was added to a solution of (3R,5R,6S}-3-(2-

benzyloxy-5-(tritluoromethoxy)phenyl)-6-phenyl-l-oxa-7-(tert-butoxycarbonyl)aza­

spiro[4.5]decane (Example 170, 6.10 g, 10.5 mmol) in methanol-water (99:1, 200 mL) 

and the mixture was stirred under hydrogen (50 psi.) for 72 h. The mixture was 

filtered, washing with ethanol, and the solvent was evaporated under reduced 

15 pressure. The residue was purified by flash column chromatography on silica gel, 

eluting with CH2CIJ.EtOAc (99: 1 increasing to 90:10) to give the title compound. lH 

NMR (360MHz, CDCla) 8 7. 70 (2H, d, J 7 .3 Hz), 7 .33 (2H, t, J 7 .3 Hz), 7 .26 (lH, d, J 

7 .3 Hz), 7.05 (lH, br s), 6.96 (2H, m), 6.82 (lH, d, J 9.4 Hz), 5.43 (lH, s), 4.27 (lH, m), 

4.01 (lB, m), 3.95 (lH, m), 3.73 (lH, m), 2.73 (2H, m), 2.33 (IH, m), 1.87·1.68 (4H, m), 

20 and 1.60 (9H, s). 

EXAMPLE172 

C3R.5R.6S)-3-[2-Hydroxy·5-Ctritluoromethoxvlphenyll-6-phenyl-l-oxa-7-aza­

spiro[4.5ldecane Hvdrochloride 

25 Prepared from the compound of Example 171 according to the method of 

30 

Example 181. 1H NMR (360MHz. D20) a 1.83-2.35 (7H, m), 3.20 (lH, m), 3.50 (lH, 

m), 3.73 (lH, m), 4.05 (IH, t, J8.0 Hz), 4.29 (IH, s), 6.79 (IH. d, J9.4 Hz), 7.02 (2H, 

m), and 7.54 (5H, br s). mlz (ES+) 394 (M+l). 

EXAMPLE173 

(3R.5R.6S)-3-(2-Benzyloxy-5-(tritluoromethoxy)phenyll-6-C4-fluorophenyll-1-oxa-7. 

Ctert-butoxycarbonyllaza-snirof4.51decane 

Prepared from the compound of Description 103 and (5R,6S)-6-(4-

fluorophenyl)-l-oxa-7-(tert-butoxycarbonyl)aza-spiro(4.5]dec-3-ene (Description 90) 

35 according to the method of Example 170. IH NMR (360MHz, CDCls) a 7.54·6.80 (12H, 
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m}, 5.25 (lH, s), 5.08 (2H, s), 4.26 (lH, m). 3.97 (lH, m), 3.86 (2H, m), 2. 76 (lH, m), 

2.53 (IH, m). 2.10 {lH, m), 1.97 {lH, m), 1.66 (SH, m), and 1.42 (9H, s). m/z (ES+) 546 

(M+l-Cdls). 

EXAMPLE174 

C3R.5R.6S>-3-(2-Hydroxv-5-Ctrifluoromethoxy)phenyl)-6-C4°tluorophenyll-l-oxa-7-

<tert-but.omarbonyllaza-soiro(4.5]decane 

Prepared from the compound of Example 173 according t.o the method of 

Example 171. lff NMR (360MHz, CDCb) 6 1.49 (9H, s), 1.72 (lH, m), 1.83 (3H, m), 

10 2.25 (lH, td, J 12.5, 4.8 Hz), 2.69 {2H. m), 3.72 (lH, qn), 3.98 (lH, m), 4.01 (lH, dd, J 

9.4, 5.4 Hz), 4.25 (lH, dd, J9.3, 7.4 Hz), 5.39 (lH, s), 6.81 (lH, d, J9.4 Hz), 6.98 (4H, 

m). and 7.57 (2H, dd, J 8. 7, 6.6 Hz). 

EXAMPLE 175 

15 C3R.5R.6$)-3-f2-Benzyloxy-6-(difluoromethoxvlphenyll-6-phenyl• 1-oxa-7-Ctert- , 

butoxvcarbony))aza-spirof 4.5'1decane 

Prepared from the compound of Description 106 and (5R,6S)-6-phenyl-l-oxa-

7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene (Description 86) according to the 

method of Example 170. 1H NMR(360MHz, CDCla) S 1.42 (9H, s), 1.65 (3H, m},.1.98 

20 (lH, m), 2.15 (lH, m), 3.85 (2H, m), 3.97 (lH, m), 4.28 (IH, m), 5.07 (2H, m), 5.30 (lH, 

s), 6.42 (lH, t, J 74 Hz). 6.85 (lH, d, J 8.8 Hz). 6.95 (lH, dd, J 8.8, 2.8 Hz), 7.07 (lH, 

d, J 2.8 Hz). 7.22-7.39 (8H, m), and 7.56 (2H, m). mlz (ES+) 566 (M+l). 

EXAMPLE 1'76 

25 C3R.5R.6S>-3-[5-ffiitluormnethoxy)-2-hydroxyphenvTI-6-phenyl-1-oxa-7-Ctert­

butoxycarbonyl>aza-spiroC4.61decane 

Prepared from the compound of Example 175 according to the method of 

Example 171. 1H NMR (360MHz, CDCb) o 1.50 (9H, s), 1.64 (Hi, m), 1.70 (lH, m), 

1.83 (2H, m), 2.33 (lH, dt, J 4.8, 13.0 Hz), 2. 72 (2H, m), 3. 71 (lH, m), 3.94 (lH, m). 

30 4.02 (lH, dd, J 9.4, 5.3 Hz), 4.27 (lH, dd, J 9.4, 7 .4 Hz), 5.43 (lH, s). 6.40 (lH, t, J 7 4 

Hz), 6.80 (lH, m), 6.89 (2H, m), 7.27 (lH, m), 7.33 (2H, m), and 7.60 (2H, m). mlz 

(ES+) 476 (M+ 1). 
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EXAMPLE 177 

C3R.5R.6S>-3-C2-Benzvloxv-5-fl.uorophenyll-6-phenyl-l-oxa-7-Ctert­

butoxycarbonyl)aza-spiro(4.5ldecane 

Prepared from the compound of Description 107 and (5.R,6S)·6·phenyl-l·oxa-

5 7-(tert·butoxycarbonyl)aza·spiro[4.5]dec·3·ene (Description 86) according to the 

method ofExample 170. 7.56 (2H, d, J7.4 Hz), 7.39-7.21 (8H1 m), 7.01 (lH, dd, J9.4, 

2. 7 Hz), 6.84 (2H, m), 5.30 (lH, s), 6.05 (2H, s), 4.27 (lH, m), 3.97 (lH, m), 3.84 (2H, 

10 

· m), 2.78 (lH. m), 2.56 (lH, m), 2.17 (lH, m), 1.95 (lH, m), 1.66 (3H, m), and 1.42 (9H, 

s). m/z (ES+) 518 (M+l). 

EXAMPLE 178 

C3R.5R.6S>-3-C5-Fluoro-2-hydroxyphenyll·6-phenyl-l-oxa-7-(tert-bnto:xycarbonyl)aza. 

snirol4.5ldecane 

Prepared from the compound of Example 177 according to the method of 

15 Example 171. lff NMR (360MHz, CDCls) l> 1.49 (9H, s), 1.59-1.69 (2H, m), 1.80-1.86 . 

(2H, m), 2.31 (lH, dt, J 13.0, 4.9 Hz), 2.67-2.79 (2H, m), 3.70·3.74 (lH, m), 3.93-4.01 

(2H, m), 4.24-4.29 (lH, m), 5.42 (lH, s), 6.73-6.85 (3H, m),7.23-7.35 (SH, m), and 7.60 

(2H, d, J 7 .5 Hz). m/z (ES+) 428 (M+ 1). 

20 :EXAMPLE 179 

l3R.5R.6Sl-3-(5-Benzyloxy-2-isopropoxyphenyll-6-phenyl-1-oxa-7-(tert­

butoxycarbonyllaza-spiro[4.5Jdecane 

Prepared from the compound of Description 110 and (5R,6S)-6-phenyl·l-oxa-

7-(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene (Description 86) according to the 

25 method of Example 170. lff NMR (360MHz, CDCls) a 7.60 (2H, d, J7.9 Hz), 7.53-7.21 

30 

(SH. m}, 6.91 (lH. d, J 1.9 Hz), 6.78 (2H, m), 5.32 (lH, s). 5.01 (2H, s), 4.43 (lH, hept, 

J 6.0 Hz). 4.29 (lH, m), 3.97 (lH, m), 3.82 (2H, m), 2. 78 (lH, m), 2.54 (lH, m), 2.20 

(lH, m), 1.90 (lH, 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). 

EXAMPLE180 

(3R.5R.68)-3-(5-Hydroxy-2-isoprooomhenyl}.6-phenyl- l-oxa-7 -(tert­

butoxycarbonyllaza-soiro£4.5ldecane 

Prepared from the compound of Example 179 according to the method of 

35 Example 171. lH NMR (360MHz, CDCla) a 7 .60 (2H, d, J 7 .5 Hz), 7 .32 (2H, t, J 7 .5 
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Hz), 7.24 (lH, t, J 7.5 Hz}, 6.76 (lH, d, J 3.0 Hz), 6.73 (lH, d, J 8.1 Hz), 6.63 (IH, dd, 

J 8.7, 3.0 Hz), 5.32 (lH, s), 4.77 (lH, s), 4.41 (lH, hept, J6.0 Hz). 4.28 (lH, m), 3.98 

(lH, m), 3.82 (2H. m). 2.78 (lH, m), 2.55 (lH, m), 2.21 (lH, m), 1.91 (lH, m), 1.79-1.62 

(3H, m), 1.45 (9H, s), and 1.36 (6H, d, J 6.0 Hz). mlz (ES+) 468 (M+ 1). 

EXAMPLE181 

C3R.5R.6S>-3-(5-Hydroxv-2-i8Qpropoxyohenvl>-6-nhenyl-1-oxa-7 -aza-spiro[4.5Jdecane 

Hydrochloride 

Ethanolic hydrogen chloride (5M, 4 mL) was added to a stirred, cooled (0 °C} 

10 solution of (3R,5R,6S)-3-(5-hydroxy-2-isopropoxyphenyl)-6-phenyl-1-oxa-7-(tert­

butoxycarbonyl)aza-spiro[4.5)decane (Example 180, 43 mg, 0.09 mm.ol) in ethanol (2 

mL) and the mixture was stirred at room temperature for 3 h. The solvent was 

evaporated under reduced pressure and the residue was crystallized from ether· 

ethanol. The solid was collected and dried in vacuo to give the title compound as a 

15 colorless solid (34 mg, 92%). m.p.175-1'78 °C. 1H NMR (360MHz, CDaOD) a 7.63 (2H, 

m), 7 .56 (3H, m), 6. 70 (IH, d, J 8.6 Hz), 6.57 (lH, dd, J 8.6, 2.9 Hz), 6.52 (lH, d, J 2.9 

Hz), 4.88 (2H, br s), 4.60 (lH, a), 4.32 (lH, s), 4.27 (lH, hept. J 6.0 Hz), 4.11 (lH. m), 

3.71 (lH, m), 3.44 (lH, m), 3.22 (lH, m), 2.50 (IH, m), 2.29 (2H, m), 2.14 (lH, m), 

2.02-1.84 (SH, m), 1.14 (3H, d, J 6.0 Hz), and 1.36 (3H, d, J 6.0 Hz). m/z (ES+) 368 

20 (M+l). Found: C, 67.24; H, '7.59; N, 3.43. C23li29N03.HCL0.4H20 requires: C, 67.19; 

H, 7.55; N, 3.41%. 

EXAMPLE182 

C3R.5R.6$)-3·(2.4-Bis(methoxy>nhenyll-6-phenyl-l-oxa-7-Ctert-butoxvcarbonyDaza-

25 spiro[4.5ldecane 

Prepared from 2,4-(dimethoxy)iodobenzene and (5R,6S)-6-phenyl-l-oxa-7-

(tert-butoxycarbonyl)aza-spiro[4.5)dec-3-ene (Description 86) according to the method 

of Example 170. lff NMR (360MHz, CDCJa) 5 7.60 (2H, d, JS Hz), 7.36-7.20 (SH, m), 

7.14 (lH, d, J9 Hz), 6.50·6.42 (2H, m), 5.35 (IH, s), 4.32-4.24 (lH, m). 3.97 (lH, br d, 

80 J 12 Hz), 3.85-3.75 (2H, m), 3.80 (6H, s), 2.73 (lH, dt, J 12, 4.5 Hz), 2.55 (lH, dd, J 

12, 6.5 Hz), 2.20 (lH, dt, J 12, 5.6 Hz), 1.94-1.84 (lH, m), 1.80-1.60 (3H, m), and 1.47 

(9H, s). m/z (ES+) 454 (M+ 1). 
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EXAMPLE183 

(3R.5R.6S>-3·12.4-Bis(methoxy)phegyll-6-phenyl-l-oxa-7-aza-spirof 4.51decane 

Hydrochloride 

Prepared from the compound of Example 182 according to the method of 

5 Example 181. 1H NMR (360MHz, CDsOD) 3 7.60-7.40 (5H, m), 6.84 (lH, br d, J 9 Hz), 

6.40-6.32 (2H, m), 4.26 (lH, s), 3.98 (lH, t, J7.7 Hz), 3.78-3.70 (lH, m), 3.70 (3H, s). 

3.61 (SH, s), 3.40 (lH, dd, J 12, 4 Hz), 3.17 (lH, dt, J 11, 3 Hz), 2.40-2.15 (3H, m), 

2.07 (lH, br d, J 13 Hz), and 1.96-1. 78 (3H, m). m/z (ES·•) 354 (M+ 1). 

10 EXAMPLE184 

C3.R.5R.68)-3-[2-Dit1.uoromethoxy-5-(trifluoromethoxvmhenyl1-6-phenyl-1-oxa-7 -Ctert­

butoxvcarbonyl>aza-sniro[4.5Jdecane 

Ethyl chlorodifluoroacetat.e (0.86 mL) was added dropwise to stirred, heated 

(110 °C) mixture of (3R,5R,6S)-3-{2-hydroxy-5-(trifiuoromethoxy)phenyl)-6-phenyl- l. 

15 oxa-7-(tert-britoxycarbonyl)aza-spiro[4.5)decane (Example 171, 1.5 g) and potassium 

carbonate (1.4 g) in dimethylformamide (10 mL). Slow gas evolution was observed 

and the mixture WaS heated at 110 °C for 2 h. until all gas evolution ceased. The 

mixture was cooled and dilut.ed with wat.er (150 mL). The mixture was extracted 

with ether (3 x 20 mL), and the combined organic fractions were washed with brine, 

20 dried (MgS04) and the solvent was evaporated under reduced pressure. The residue 

was purified by MPLC on silica gel, eluting with hexane/EtOAc (90: 10) to give the 

title compound as a colourless oil (800 mg). 1H NMR (250MHz, CDCb) S 1.46 (9H, s), 

1.63-1.72 (4H, m), 2.26 (lH, dt, J 12.5, 5.0 Hz), 2.63-2.82 (2H, m), 3.81-4.04 (3H, m). 

4.23-4.36 (lH, m), 5.34 (lH, s), 6.53 (lH, t, J73 Hz), 7.12-7.36 (6H, m), and 7.58-7.61 

25 _(2H, m). mlz (ES+) 544 (M+ 1). 

E'XAMPLE185 

C3R.5R.6Sl-3-l2-Ditluoromethoxv-5·(trifluoromethoxy)phenyl1-6-phenvl-l-oxa-7-aza· 

spiro[4.5ldecane 

30 Prepared from the compound of Example 184 according to the method of 

Example 181. lH NMR (500MHz, CDCls) g 1.58-1.71 (3H, m), 1.93-2.00 (lH, m), 2.12· 

2.19 (2H, m), 2.35-2.43 (lH, m), 2.80(1H, m), 3.34·3.37 {lH, m). 3.55 (lH. t, J 9 Hz), 

3.82 (lH, t, J 10 Hz), 3.96 (lH, t, J 7.5 Hz), 6.10 (lH, t, J 7.3 Hz), 6.83 OH, s), 6.90-

6.95 (2H, m), 7.25-7.35 (3H, m), 7.53 (2H, br s), 9.18 (lH, hrs) and 10.16 (lH, hrs). 

35 m/z (ES+) 444 (M+.l). 
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EXAMPLE186 

C3R.5R.6S>-3-l2-Isopronoxy-5-Ctrifluoromethoxy}J>henyll-6-phenvl-l-oxa-7-(tert­

butoxvcarbonvI>aza-spiro[4.5Jdecane 

5 Prepared from the compound of Example 171 according to the method of 

Description 108. lff NMR (360MHz, CDCla) ~ 1.33·1.35 (6H, m), 1.45 (9H, s), 1.87-

1.93 (lH, m), 2.17-2.33 (4H, m), 2.5-2.59 (IH, m), 2.74-2.82 (lH, m), 3.80-3.83 (2H, 

m), 3.96-4.00 (lH, m), 4.30 (lH, m), 4.50-4.67 (lH, m), 5.35 (5.33 (lH, s), 6.81 (lH, d, 

J 8.9 Hz), 6.95-7.02 (lH, m), 7.09 (lH, m), 7.22-7.26 (lH, m), 7.30-7.34 (2H, m), and 

10 7.60 (2H, d, J7.9 Hz). m/z (ES+) 484 (M+l-C02tBu). 

EXAMPLE187 

C3R.5R.6S)-3-C2-lsopropoxy-5-(trifluoromethoxvlphenyl1""6·phenyl-1-oxa-7 -aza­

spiTo[4.5Jdecane Hydrochloride 

15 Prepared from the compound of Example 186 according to the method of 

Example 181. lH NMR {360MHz, 1>20) a 1.01 (3H, d, J 6.0 Hz), 1.07 (3H, d, J 6.0 Hz), 

1.78 (lH, m), 2.00-2.10 (3H, m), 2.20-2.40 (3H, m), 3.30-3.40 (lH, m), 3.50·3.58 (lH, 

m), 3.62-3.68 (lH, m), 4.02-4.10 (lH, m), 4.10-4.18 (lH, m), 4.39 (lH, s), 6.61 (lH, d, J 

9.2 Hz), 6.86-6.89 (lH, m), 6.93 (lH, s), 7.56-7.58 (3H, m), and 7.66 (2H, m). mlz (ES+) 

20 436 (M+l). 

EXAMPLE188 

C3R.5R.6S>-3-15-<Trifluoromethoxyl-2-(trifluoromethylsulfonyloxy)phenyll-6-phenyl­

l-oxa-7-Ctert-butoxvcarbonyl)aza-spiro[4.5ldecane 

25 Trifluoromethanesulphonie anhydride (0.68 m.L) was added dropwise t.o a 

stirred, cooled (0 °C) solution of(3R,5R,68)-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 tritluoromethanesulphonic 

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 

ethyl acetate (3 x 50 mL). The combined organic fractions were washed with brine, 

dried {MgSQ,) and the solvent was evaporated under reduced pressure. The Tesidue 

was purified by MPLC on silica gel, eluting with hexane/EtOAc (80:20) to give the 

35 title compound as a colourless oil. 1H NMR (360MHz, CDCls) S 1.43 (9H, s), 1.78 (3H, 
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m), 2.25 (2H, m), 2. 78 (2H, m), 3.85 (2H, m), 4.02 (lH, dd, J 13. 7 Hz), 4.27 (lH, dd, J 

8.7, 6.9 Hz), 5.30 (lH, s), 7.27 (lH, m), 7.31 (5H, m), and 7.57 (2H, d, J 7.6 Hz). 

EXAMPLE 189 

5 £3R.5.R,6S>-3-C2-<Ethen·l-yll·6·ltrifluoromethoxvlohenyl1·6-phen,yl-1-oxa·7·Ctert-

butoxvcarbonyllaza-spiro!4.6Jdecane 

A mixture of (3R,5R,6S)-3-(5·(trifluorometho.xy)·2· 

(trifluoromethylsulfonyloxy)phenyl}-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza­

spiro[4.5]decane (Example 188, 200 mg), vinyltributyltin (0.11 mL), lithium chloride 

10 (80 mg) and tetrakis(triphenylphosphine)palladium (0) (50 mg) in dioxane (5 mL) 

was degassed using a :firestone valve (x 5). The mixture was heated at 110 °C for 2 h., 

cooled and filtered. The solvent was evaporated under reduced pressure and the 

residue was dissolved in acetonitrile. The mixture was washed with hexane (30 mL). 

The mixture was extracted with ethyl acetate (3 x 30 mL) and the combined organic 

15 fractions were washed with brine, dried (MgSQ4) and the solvent was evaporated 

under reduced pressure. The residue was purified by MPLC on silica gel, eluting 

with hexane/EtOAc (85:15) to give the title compound as an oil. 1H NMR (360MHz. ·· 

CDCla) ~ 1.47 (9H, s), 1.62 (3H, m), 1.83 (lH, m), 2.26 (lH, td), 2.63 ( lH, dd, J7.5 

Hz), 2. 76 (lH, td), 3.82 (lH, qn), 3.90 (lH, t, J 8.3 Hz), 3.98 (lH, dd). 4.24 (lH, t, J 7 .3 

20 Hz), 5.36 (2H, m), 5.57 (lH, d, J 16.7 Hz), 6.97 (IH, dd, J 11.0, 16.9 Hz), 7.15 (lH, d), 

7.25 (lH, s), 7.33 (lH, m), 7.36 (2H, m), 7.76 (lH. d, J 8.5 Hz), and 7.60 (2H, d, J 7.6 

Hz). 

EXAMPLE190 

25 C3R.§R.6S>·3-[2-(Ethen-l-yll-6·(trifluoromethoxy)phenyll-6-phenyl-l·oxa·7·aza-

spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 189 according to the method of 

Example 181. lff NMR (360MHz, CDaOD) 6 0.53 (lH, t, J 15.l Hz), 0.72 (lH, t, J 11.9 

Hz). 0.90 (lH, m). 1.09 (SH, m), 1.95 (lH, td, J 12.4 Hz), 2.16 (lH, dd, J 12.8 Hz), 2.52 

30 (lH, t, J 9. 7 Hz), 2. 78 (lH, t, J 7.9 Hz), 3.08 (lH, s), 3.92 (lH, d, J 11.04 Hz), 4.18 

(lH, d, J 17.2 Hz), 4.83 (lH, dd, J 17.2, 10.9 Hz), 5.83 (2H, m), 6.16 (lH, d, J 8.5Hz), 

and 6.37 (5H, m). 

EXAMPLE 191 

35 C3R.5R.6S>-3-f 2·C2.2.2·1'rifluoroctpoxy)-6·(trifluoromethyl>phenyll-6-phenyl· l-oxa· 7. 
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(tert-butoxvcarbonyl)aza-spirof 4.QJdecane 

Prepared from the compound of Example 167 according to the method of 

Example 201. 1H NMR (360MHz, CDCla) S 1.44 (9H, s), l.64-1.80 (3H, m}, 1.96 {lH, 

dd, J 13.0, 8.3 Hz), 2.21 (lH, dt, J 13.0, 5.4 Hz), 2.62 (IH, dd, J 12.2, 7.0 Hz}, 2.88 

5 (IH, dt, J 13.3, 4.0 Hz), 3.82-3.90 {2H, m), 3.98-4.05 (lH,m), 4.29-4.31 (lH, m), 4.42· 

(2H, q, J7.9 Hz), 5.32 (lH. s), 6.88 (lH, d, J8.6 Hz), 7.22-7.36 (SH, m). 7.51 (lH, d, J 

8.6 Hz), and 7.54-7.63 {3H, m). m/z (ES+) 560 (M+l). 

EXAMPLE192 

10 C3R.5R.6S>-3-[2-C2.2.2-Trifluoroethoxyl-5-Ctrifluorom.ethyDphenyll-6-phenyl-1-oxa-7-

aza·spiro[4.5]decane 

Prepared from the compound of Example 191 according to the method of 

Example 181. 1H NMR (360MHz, CDC.la)~ 1.60-1.74 (3H, m), 1.96-2.02 (lH, m), 2.12 

(lH, dt, J 13.0, 4.3 Hz), 2.20-2.38 (3a m), 2.77 (IH, dt, J 12.4, 3.0 Hz), 3.24 (IH, dt, J 

15 12.4, 4.0 Hz), 3.62 (IH, dd, J9.7, 8.3 Hz), 4.07 (IH, t, J 7.2 Hz), 6.72 (lH, t, J7.3 Hz), 

7.24-7.34 (4H, m). 7.39 (IH. d, J 8.6 Hz), and 7.42-7.48 (2H, m). mlz (ES+) 460 (M+l). 

EXAMPLE19S 

C3R.5R.6S>-3-[2.5-Bis<difluorometho:xv)phenyl]·6·phenyl- l-oxa-1-(tert· 

20 butoxycarbonyl>aza·soiro[4.5]decane 

Prepared from the compound of Example 176 according to the method of 

Example 184. JH NMR (360MHz, CDCla) a 7.60 (2H, d, J 1.5 Hz). 7.33 (2H, t, J 7.5 

Hz). 7.25 (lH, t. J7.5 Hz), 7.15 (lH, d, J 2.8 Hz), 7.12 (IH, d, J 8.8 Hz). 7.00 (IH, dd, 

J 8.8, 2.8 Hz), 6.50 (lH, t, J 73.3 Hz), 6.48 (lH, t, J 73.5 Hz), 5.34 (lH, s), 4.28 (lH, 

25 m), 3.97 (lH, m), 3.84 (2H, m), 2.77 (lH, m), 2.66 (lH, m), 2.26 (lH, m), 1.84-1.65 (4H, 

m), and 1.46 (9H, s). m/z (Es+) 526 (M+l). 

EXAMPLE194 

C3R.5R.6Sl-3· [2. 5-BisCdifluoromethoxv>phenylJ-6-phenyl-1-oxa-7 -aza-spiro[4.5Jdecane 

30 Hvdrochloride 

Prepared from the compound of Example 193 according to the method of 

Example 181. 1H NMR (360MHz, DzO) 5 1.83 (lH, m), 1.98 (2H, m), 2.08-2.36 (4H, 

m), 3.20 (lH, m), 3.52 (lH, m). 3. 70 (lH, m). 4.05 (lH, m), 4.30 (lH, s), 6.46 (IH, t, J 

73 Hz), 6. 73 (IH, t, J 7 4 Hz), 7 .05 (3H, m, ArH), and 7 .55 (5H, br s). m/z (ES•) 426 
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(M+l). Found: C, 56.8; H, 5.0; N, 3.3. C22H2aF4NOa.HCl requires: C, 57.2; H, 5.2; N, 

3.0%. 

EXAMPLE 196 

5 <3R.5R.6S>·3· [5-Fluoro-2-Cditluommethmc;ylpbenyl]·6·phenyl-l-oxa·7·Ctert­

butoxycarbonvllaza-spirof4.51decane 

Prepared from the compound of Example 178 according to the method of 

Example 184. 1H NMR (360MHz, CDCla) a 1.45 (9H, s), 1.64-1.83 (4H, m), 2.26 (lH, 

dd, J 12.8, 7.6 Hz), 2.63-2.80 (2H, m), 3.81-3.89 (2H, m), 3.96-4.00 (IH, m), 4.26-4.29 

10 (lH, m), 5.33 (lH, s), 6.47 (lH, t, 73.4 Hz), 6.89-6.94 (lH, m), 7.07-7.11 (lH, m), 7.22· 

7.27 (lH,m). 7.32 (2H, m), 7.69 (2H, d, J7.9 Hz). mlz (ES+) 478 (M+l). 

EXAMPLE 196 

C3R.5R.6Sl·3-l5-Fluoro-2-Cditluoromethoxv>phenyll-6-phenyl· l·oxa-7-aza. 

15 spiro£4.5ldecane Hydrochloride 

20 

Prepared from the compound of Example 195 according to the method of 

Example 181. 1H NMR (360MHz, D20} a 1.42·2.00 (7H, m), 2.82-2.93 (lH, m), 3.16· 

3.26 (lH, m). 3.32·3.39 (lH. m), 3.68-3.75 (lH, m), 3.97 (lH, s}, 6.11 (IH, t, J 73.3 

Hz), 6.58-6.74 (3H, m), and 7.58-7.61 (5H,s). m/z (ES+) 378 (M+l). 

EXAMPLE197 

C3R.5R.6S>·3·l5-Fluoro-2.C2.2.2-trit1uoroethoxy>nhenyll·6·phenyl-l·oxa· 7 -(tert­
butoxycarbonyllaza-spiroC4.5Jdecane 

Prepared from the compound of Example 178 according to the method of 
25 Example 201. 1H NMR (360MHz, CDCla) ~ 1.45 (9H, s), 1.57-1.76 (4H, m), 1.86-1.95 

(lH, m). 2.18·2.23 (lH, m), 2.56-2.65 (lH, m), 2.72-2.85 (lH, m), 3.81-3.88 (18, m), 

3.94-4.03 (lH, m), 4.24-4.38 (3H, m), 5.30 {IH, s), 6.74-6.79 (lH, m), 6.89 {IH,dt. J 

12.9, 4.4 Hz}, 7.05 (lH. dd, J 13.6, 7 4.3 Hz), 7.25-7.35 (3H,m), and 7.59 {2H, d, J 10.9 

Hz). mlz (ES+) 454 (M+ l-Cdl8). 

30 

E:xAMPLE198 

(3R.5R.6S)-3-[5-Fluoro-2-(2.2.2-trifluoroethoxy)phenylJ.6-pbenvl· l·oxa-7 -aza. 

spiro£4.5ldecane Hydrochloride 

Prepared from the compound of Example 197 according to the method of 

35 Example 181. •H NMR (360MH.z, D20) a 1.88·1.97 (3H, m), 2.08-2.13 (lH, m), 2.26-
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2.37 (3H, m), 3.15-3.21 (lH, m), 3.88-3.41 (lH, m), 3.70 (lH, dd, J 10.3, 8.3 Hz), 4.13 

(lH, t, J 7.5 Hz), 4.29-4.47 (SH, m), 6.83-6.89 (SH, m), 7.48-7.50 (SH,m), and 6.29 (2H, 

m). m/z (ES+) 410 (M+l). 

EXAMPLE199 

<SR,5R,68)-3=(5-Fluoro-2-isopropomhenyD-6-phenyl-l-oxa-7-Ctert· 

butoxycarhonyllaza-soiro(4.5Jdecane 

Prepared from the compound of Example 178 according to the method of 

Description 108. 1H NMR (360MHz, CDCla) ~ 1.30-1.33 (6H, m), 1.45 (9H, s), 1.63-

10 1.78 (2H, m), 1.86-1.89 (lH, m), 2.18-2.27 (lB, m), 2.54-2.60 (lH, m), 2.77 (lH, dt, J 

15 

12.5, 4.0 Hz), 3.77-3.87 (2H, m), 3.96-4.01 (lH, m), 4.29 (lH, t, J7.2 Hz), 4.43-4.51 

(lH, m), 5.33 (lH, s), 6.76-6.80 (lH, m), 6.82-6.88 (lH, m), 6.96 (IH, dd, J9.6, 3.0 Hz), 

7.22·7.25 (lH, m), 7.32 (2H, m), and 7.60 (2H, d, J7.9 Hz). miz (ES+) 470 (M+l). 

EXAMPLE200 

C3R.5R.6@-3-C5-Fluoro-2-isonropoxyphenyll-6-phenyl- l-oxa-7-aza-spiroC4.5Jdecane 

Hydrochloride 

Prepared from the compound of Example 199 according to the method of · 

Example 181. Jff NMR (360MHz, DsO) a 1.00 (3H, d, J 6.0 Hz), 1.04 (3H, d, J 6.0 Hz), 

20 1.81 (IH, t, J 12.6 Hz), 1.96-2.00 (2H, m), 2.10-2.14 (2H, m), 2.26-2.32 (IH, m), 2.40· 

25 

2.43 (IH, m), 3.18-3.23 (IH, m), 3.47-3.53 (lH, m), 3.64(IH,dd,J10.8, 8.3 Hz), 4.09 

(lH, t, J 8.0 Hz), 4.24-4.28 (2H, m), 6.90.6.99 (SH, m), and 7.56 (lH, s). rn/z (ES+) 370 

(M+l). 

EXAMPLE HI 
(3R.5R.6S)-3-[2-Isopropoxv-5-(2.2.2-trifluoroethoxy)phenyll-6-phenyl-l-oxa-7-ltert­

butoxvcarbonyllaza-spiro[4.51decane 

2,2,2-Trifluoroethyl trichloromethanesulfonate (127 mg, 0.45 mmol) was 

added to a mixture of(3R,5R,6S)-3-(5-hydroxy-2-isopropoxyphenyl)·6·phenyl-l-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-trifluoroethyl trichloromethanesulfonate 

(338 mg, 1.2 mmol) and potassium carbonate (166 mg, 1.2 mmol) after 4 h. and 22 h. 

After 46 h., the mixture was cooled, poured into aqueous citric acid (10%, 20 mL) and 

35 extracted with ethyl acetate (3 x 20 mL). The combined organic fractions were 
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washed with aqueous citric acid (10%. 2 x 20 mL) and brine (20 mL). dried (MgSO.t) 

and the solvent was evaporated under reduced pressure. The residue was purified by 

flash column chromatography on silica gel, eluting with CH:£12/Et0Ac (85:15 

increasing to 80:20) to give the title compound (138 mg, 84%). lH NMR (250MHz, 

5 CDCls) a 1.31 (6H, d, J6.0 Hz), 1.46 (9H, s), 1.60-1.80 (3H, m), 1.87·1.92 (lH, m), 

2.18-2.24 (lH, m). 2.52-2.59 (lH, m), 2.71·2.81 (lH, m), 3.77-4.00 (3H, m), 4.25-4.35 

(3H, m), 4.42-4.49 (lH, m), 5.38 (lH, s), 6.70-6.82 (2H, m), 6.90 (lH, d, J 2.9 Hz). 

7.24-7.35 (3H, m). and 7.61 (2H, d, J7.6 Hz). mlz (ES+) 550 (M+l). 

10 EXAMPLE202 

<3R.5R.6S>-3-[2-Isopropoxy·5·(2.2.2·trifl.uoroethoxylphenyll-6-phenyl-1-oxa· 7-aza· 

spirol4.51decane Hydrochloride 

Prepared from the compound of Example 201 according to the method of 

Example 181. 1H NMR (360MHz, D10) a 0.99 (3H, d, J 6.0 Hz), 1.04 (3H, d, J 6.0 Hz), 

15 1.77-1.84 (lH, m), 1.98· 2.05 (3H, m), 2.20-2.32 (2H, m), 2.38-2.48 (lH, m), 3.20-3.32 

(lH, m), 3.50-3.63 (2H, m), 4.02-4.10 (lH, m), 4.12·4.20 (lH,m), 4.32 (lH, s), 4.43 (2H, 

dd, J 16.8, 8.4 Hz), 6.74-6.80 (3H, m), and 7.58-7.61 (5H,m). mlz (ES+) 450 (M+l). 

EXAMPLE203 

20 C3R.5B.68)-3-l2.5-Bis(isoproooxv>phenyll-6-ohenyl-l·oxa·7 -<tert-butoxvcarbonyllaza­

spiro!4.5ldecane 

Prepared from the compound of Example 180 according to the method of 

Description 108. lH NMR (360MHz, CDCls) ~ 7.60 (2H, d, J7.7 Hz), 7.32 (2H, t, J7.7 

Hz), 7.23 (lH, t, J 7. 7 Hz), 6.82 (lH, d, J 2.9 Hz), 6. 77 (lH, d, J 8.9 Hz), 6.69 (lH, dd, 

25 J 8.9. 2.9 Hz), 5.32 (lH, s), 4.43 (lH, hept, J 6.0 Hz), 4.29 (lH, m), 3.98 (lH, m), 3.83 

(2H. m), 2.78 (lH, m), 2.55 (lH, m), 2.21 (lH, m), 1.93 (lH,_m). 1.79-1.63 (3H, m), 1.45 

(9H, s}, and 1.30 (12H, d, J 6.0 Hz). m/z (ES+) 510 (M+ 1). 

EXAMPLE204 

30 C3R.5R.6S>-3-[2.5-Bis(isopropoxv>Phenyll-6·phenyl- l-oxa-7-aza·sniro[ 4.5Jdecane 

Hydrochloride 

Prepared from the compound of Example 203 according to the method of 

Example 181. m.p. 233-236 °C. lH NMR (360MHz, CDaOD) l> 7.68 (2H, m), 7.62 (3H, 

m), 6.82 (IH, d, J 8.9 Hz), 6. 75 (lH, dd, J 8.9, 2. 7 Hz). 6.65 (IH, d, J 2. 7 Hz), 4.88 

35 (2H, br s), 4.49 (lH, hept, J 6.0 Hz). 4.38 (lH, hept, J 6.0 Hz), 4.37 (lH, s), 4.16 (lH. 
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m), 3.77 (lH, m), 3.49 (lH, m), 3.27 (lH, m), .2.53 (lH, m), 2.34 (2H, m), 2.20 (lH, m), 

2.09-1.90 (3H, m), 1.32 (SH, d, J 6.0 Hz), 1.21 (3H, d, J 6.0 Hz), and 1.15 (3H, d, J 6.0 

Hz). mlz (ES1
) 410 {M+l). 

EXAMPLE205 

(3R.5R.6S>-S-C5·Chloro-2-metboxyphenvll·6-phenyl-l ·oxa·7·Ctert-but.oxycarbonyllaza­

§piro[4.5Jdecane 

Prepared from 5-chloro-2-methoxyiodobenzene and (5R,6S)-6-phenyl-l-oxa-7-

(tert-butoxycarbonyl)aza-spiro[4.5]dec-3-ene (Description 86) according to the method 

10 of Example 170. 1H NMR (360MHz, CDCb) & 1.40 (9H, s), 1.59-1.83 (3H, s), 2.12-2.22 

(lH, m), 2.48-2.53 {lH, m), 2.64-2.72 (lH, m}, 3.71-3.83 (2H, m), 3.73 (3H, s). 4.20-

16 

4.24 (lH, m), 5.28 (lH, s), 6.69-6.71 {lH, d, J8.6 Hz), 7.07-7.27 (6H, m), and 7.53-7.55 

(2H, m). mlz (ES+) 458(M+1). 

EXAMPLE206 

C3R.5R.6Sl-3-C5-Chloro-2-methoxyphenyll·6-phenyl-1-oxa-7-aza-spiro[4.5ldecane 

Hvdrochloride 

Prepared from the compound of Example 205 according to the method of 

Example 181. 1H NMR (360MHz, DsO) & 1.78-2.29 (7H, m), 3.22 (IH, m), 3.51-3.57 

20 (lH, m), 3.61 (3H, s), 3.68-3.74 (lH, m). 3.99-4.03 (lH, m), 4.29 (IH, s), 6.85-6.88 (lH, 

d, J 8.8 Hz), 7.13-7.14 (IH, d, J 2.5 Hz), 7.17·7.21 (lH, dd, J2.5, 8.8 Hz), and 7.56-

7 .59 (5H, m). m/z (ES+) 358 (M+ 1). 

EXAMPLE207 

25 (3R.5R.6S)·3-l2-C2.2.2· Trilluoroethoxvl-5-Ctritluoromethoxvlphenyll-6-phenyl· l·oxa· 7. 

(tert-butoxvcarbonyllaza-spirol4.5ldecane 

Prepared from the compound of Example 171 according to the method of 

Example 201. IH NMR (360MHz, CDCla) 6 1.37 (9H, s), 1.61·1.67 (lH, s), 1.80-1.87 

(lH, m), 2.09-2.13 (lH, m), 2.52-2.57 (lH, m), 2.71-2.77 (lH, m), 3.72-3.80 (2H, m), 

30 3.89-4.00 (lH, m), 4.21 (lH, m). 4.26-4.33 (2H, q, J 8 Hz), 5.23 (lH, s), 6. 73-6. 75 (lH, 

d, J8.9 Hz), 7.01-7.03 (lH, m), 7.11 (lH, m), 7.17-7.27 {SH, m), and 7.60-7.52 (2H, m} . 

. m/z (ES1
') 576 (M+l). 
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EXAMPLE208 

(3R.6R.6S>-3-[2-(2.2.2-Trifluoroethoxy)-5-Ctrifluoromethoxy)phenyll-6-phenyl-l-oxa-7-

aza-spiro[4.6ldecane Hydrochloride 

Prepared from the compound of Example 207 according to the method of 

5 Example 181. lH NMR (360MHz, DzO) 451.83-1.89 (lH, m). 1.90·2.04 (SH, m). 2.25-

2.33 (3H, m), 3.21-3.35 (lH, m). 3.58-3.68 (2H, m), 4.07-4.12 (lH, m), 4.27-4.31 (2H, q, 

J 8.5 Hz), 4.35 (lH, s), 6.81-6.84 (lH, d, J 8.9 Hz), 6.99-7.05 (2H, m), and 7.54-7.61 

(5H, m). m/z (Es+) 476 (M+l). 

10 EXAMPLE209 

(3R.5R.6S>-3-C2-(Cyclopronvlmethoxvl-5-Ctrifluoromethoxy)phenyll-6-phenyl-1-oxa-7-

Ctert-butoxycarbonyl>aza-spirol4.51decane 

Cyclopropylmethyl bromide (112 mg) was added to a mixture of (3R,5R,6S)-3-

(2-hydroxy-5-(tritl.uoromethoxy)phenyl)-6-phenyl-1-oxa-7 -(tert-butoxycarbonyl)aza-

15 spiro[4.5]decane (Example 171, 274 mg) and potassium carbonate (192 mg) in 

dimethylformamide (6 mL). The mixture was stirred at 60 °C for 18 h., poured into 

water (100 mL) and extracted with ethyl acetate (2 x 25 mL). The combined organic 

fractions were washed with brine (2 x) and water, dried (MgSO,), and 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 90:10), 

to give the title compound as an oil (178 mg). 1H NMR (360MHz, CDCla) 6 0.23-0.28 

(2H, m), 0~54-0.59 (2H, m), 0.81 (lH, m}, 1.18 (2H, m), 1.38 (9H, s), 1.63-1.72 (3H, m). 

1.89-1.95 (lH, m), 2.12-2.16 (lH, m), 2.48-2.53 (IH, m), 2.69-2.75 (lH, m), 3.68-3.79 

(3H, m), 3.89-3.93 (lH, m), 4.27 (lH, m), 5.27 (lH, s), 6.68-6. 71 (lH, d, J 8.89 Hz), 

25 6.95-6.97 (lH, m), 7.03 (lH, m), and 7.52-7.54 (2H, m). m/z (ES+) 548 (M+l). 

EXAMPLE210 

(3R.5R.6S)-3-(2-CCvclonropylmethoxy)-l;.(trifluoromethoxy)pbenyll-6-phenyl-1 ·oxa-7-

aza-spirol4.5]decane Hydrochloride 

30 Prepared from the compound of Example 209 according to the method of 

85 

Example 181. lff NMR (360MHz, DzO) <> .Q.01-0.00 (2H, m), 0.57-0.59 (2H, m), 0.94 

(IH, m), 1.76 (lH, m), 1.95 (2H, m), 2.21 (2H, m), 3.19-3.23 (2H, m), 3.53 (1 H, m), 

3.61 (lH, m), 3.99 (lH, m), 4.35 (lH, m), 6.28-6.30 (lH, d, .J 9.0 Hz), 6.67-6.68 (lH, 

m), 6.75 (lH, m), 7.46-7.52 (3H, m), and 7.61-7.63 (2H, m). m/z (ES+) 448 (M+l). 
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EXAMPLE211 

C3R.5R.6S>-3-l2-Benzyloxv-5-Ctrifluoromethoxy>ohenyll-6-phenyl-1-oxa-7-aza­

spiro[4.5]decane Hydrochloride 

Prepared from the compound of Example 170 according to the method of 

5 Example 181. 1H NMR (360MHz, 1>20) a 1.83-1.91 (4H, m), 2.08-2.24 (2H, m), 3.10-

3.22 (lH, m). 3.31 (3H, m). 3.42-3.48 (lH, m), 3.58-3.64 (lH, m). 4.01 (lH, m), 4.21 

(lH, s), 6.86-6.89 (lH, m), 6.93 (lH, m), 7.00-7.04 (lH, m). 7.24 -7.25 (2H, m), 7.32~ 

7.34 (SH, m), and 7.44-7.46 (5H, m). mlz (ES+) 484 (M+l). 

10 EXAMPLE212 

C3R.5R.6$)-3-[5-<Difluoromethoxy)-2-C2.2.2-trifluoroethoxylphenyll-6-phenyl-l-oxa-7-

(tert-butog-carbonyllaza-snirol4.5]decane 

Prepared from the compound of Example 176 according to the method of 

Example 201. lH NMR (360MHz, CDCla) ~ 1.37 (9H, s). 1.55-1.68 (3H. m), 1.82·1.88 

15 (lH, m), 2.09-2.16 (lH, m). 2.50-2.56 (lH, m), 2.69-2.78 (lH. m), 3.73-3.81 (2H, m), 

20 

3.89-3.93.(lH, m), 4.17-4.20 (lH, m). 4.24-4.31 (2H, q, J8.0 Hz), 5.22 (lH, s). 6.38. 

(lH, t, J 74 Hz}, 6.72 (IH; d, J 8.8 Hz), 6.91-6.93 (lH. dd, J 2.8, 8.8 Hz), 7.03 (lH, d, J 

2.8 Hz), 7.15-7.27 (3H, m), and 7.50-7.52 (2H, m). mlz (ES+) 558 (M+l). 

EXAMPLEZ13 

C3R.5R.6$)-3-f 5-<Difluoromethoxy)-2-C2.2.2-trifluoroethoxvmhenvll-6-phenyl-1-oxa• 7 · 

aza-soiro[4.5]decane Hydrochloride 

Prepared from the compound of Example 212 according to the method of 

Example 181. tff NMR (360MHz, D20) a 1.89-2.32 (7H, m), 3.20 (lH, m), 3.49 (lH, 

25 m), 3.65-3.71 (lH, m), 4.08-4.12 (lH, m), 4.29 (lH, s), 4.29-4.37 (2H, q, J 8.5 Hz), 6.67 

(lH, t, J 74 Hz). 6.87-7.02 (3H, m). and 7.54 (5H, s). m/z (ES+) 458(M+1). 

EXAMPLEZ14 

(3R.5R,68)-3-l2-C2.2-Difluoroethoxvl-6-Cdifluoromcthoxvmhenyll-6-phenyl-1-oxa-7. 

30 (tert-butoxycarbonyllaza-spir0[4.5ldecane 

2,2-Di:O.uoroethyl bromide (120 mg) was added to a mixture of (3R,5R,6S)-3-

[5-(ditluoromethoxy)-2-hydroxyphenyl]-6-phenyl-l-oxa-7-(tert-but.oxycarbonyl)aza­

spiro[4.5]decane (Example 176, 200 mg) and potassium 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 organic fractions were washed 
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with water (3 x). dried (MgSO.t), 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 80:20), to give the title compound as an oil (178 

mg). 1H NMR (360MHz. CDCls) 61.45 (9H, s), 1.62-1.76 (SH, m), 1.86·1.93 (lH, m), 

5 2.18-2.23 (lH, m), 2.67-2.62 (lH, m), 2.74-2.82 (lH, m), 3.83-3.84 (lH, m), 3.96-3.99 

(lH, m), 4.11-4.24 (2H, td, J 8.9, 12.9 Hz), 4.27 (lH, m), 5.33 (lH, s), 6.12 (lH, tt, J 55 

Hz, 4 Hz), 6.43 (lH, t, J 74 Hz}, 6. 77-6.80 (lH, d, J 8.8 Hz), 6.97 ·6.98 (lH, m), 7.07 

(lH, m), 7.22-7.34 (3H, in). and 7.58-7.60 (2H, m). mlz (ES+) 484 (M+l-Cdla). 

10 EXAMPLE215 

C3R.5R.68)·3· (2-(2.2-Ditluoroethoxyl-5-Cdifluoromethoxy)phenyll-6-phenyl- l ·oxa-7. 

aza-spiro[4.6ldecane Hydrochloride 

Prepared from the compound of Example 214 according to the method of 

Example 181. 1H NMR (360MHz, D20) ~ 1.88-2.33 (7H, m), 3.18·3.22 (lH, m), 3.47· 

15 3.55 (lH, m), 3.68-3.73 (lH, m), 4.04-4.13 (3H, m), 4.29 (lH, s), 6.06 (lli, tt, J 55, 4 

Hz), 6.66 (lH, t, J74 Hz), 6.67-7.03 (3H, m), and7.55 (5H, s). m/z (ES+) 440 (M+l). 

E:xAMPLE216 

C3R.5R.68)-3-l2-<Cyclobutoxvl·5·Ctrifluoromethoxy)phenvl1-6-phenyl-l·oxa· 7 -{tert· 

20 butoxycarbonyI>aza-spiroC4.5Jdecane 

Cyclobutylbromide (143 mg) was added to a mixture of (3R,5R,6S)-3-(2· 

hydroxy-5-(tri:tluoromethoxy)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 (3 x), dried (MgS04), 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). lH NMR (360Mllz, 

CDCla) a 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 (lH, m), 2.66·2.75 (lH, m), 3.73-3.76 (2H, m). 3.89-3.93 (lH, m), 4.24 (IH, m), 

4.52-4.56 (lH, m), 5.27 (lH, s), 6.56-6.59 (lH, d, J 8.9 Hz), 6.92-6.96 (lH, m), 7.01 

(lH, m), 7.15-7.17 (lH, m), 7.23-7.27 (2H, m), and 7.52-7.55 (2H, m). mlz (ES+) 548 

(M+l). 
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EXAMPLE217 

C3R.5R.6$)-3-£2-(Cyclobutovl-6-(trifluoromethoxy)phenyll-6-phenyl- l-oxa-7 -aza­

spiro[4.51decane 

Prepared from the compound of Example 216 according to the method of 

5 Example 181. lH NMR (360MHz, CDCls) 61.50-1.77 (5H, m), 1.90-1.99 (4H, m), 2.08-

2.14 (lH, m), 2.24-2.36 (SH, m), 2.68"'.2.74 (lH, m), 3.13-3.16 (lH, m}, 3.46 (lH, s), 

3.51-3.56 (IH, m), 3.91-3.95 (lH. m). 4.35-4.39 (lH, m), 6.42-6.45 (lH, d, J 8.8 Hz), 

6.75 (lH, m), 6.81-6.83 (lH, m). and 7.22-7.43 (5H, m). m/z (ES+) 448 (M+l). 

10 EXAMPLE218 

C3R.5R.6S>-3-l2-C2-Methomthoxyl-5-(tritluoromethoxy)pheny]J-6-phenyl· l-oxa-7. 

(tert-butoxycarbonyl)aza-spiro[4.5Jdecane 

2-Bromoethyl methyl ether (52 mg) was added to a mixture of (3R,5R,6S}-3-

(2-hydroxy-5-(trifluoromethoxy)phenyl)-6-phenyl-l-oxa· 7-(tert-butoxycarbonyl}aza-

15 spiro[4.5)decane (Example 171, 150 mg) and potassium carbonate (92 mg) in 

dimethylformamide (2 mL). The mixture was stirred at 60 °C for 20 h., poured into 

water and extracted with ethyl acetate. The combined organic fractions were washed 

with brine and water, dried (Mg804), and the solvent was evaporated under reduced. 

pressure. The residue was purified by chromatography on silica gel, eluting with 

20 hexane/EtOAc (80:20), to give the title compound (105 mg). 1H NMR (360MHz, 

CDCls) o 1.45 (9H, s), 1.71·1.77 (SH, m), 1.94·2.00 (lH, m), 2.18-2.21 (lH, m), 2.54-

2.59 (lH, m), 2.77-2.83 (lH, m), 3.42 (3H, s}, 3.48-3.87 (4H, m), 3.95-3.99 (lH, m), 

4.10-4.13 (2H, t, J 4.90 Hz), 4.29 (lH, m), 5.32 (lH, s), 6.82-6.84 (lH, d, J 8.9 Hz), 

7.03-7.06 (lH, m), 7.11 (lH, m), 7.24-7.34 (3H, m). and 7.58-7.60 (2H, m). m/z (ES+) 

25 552 (M+ 1). 

EXAMPLE219 

· (3R.5R.6$)-3-[2-(2-Methoxvethoxv>-5-Ctritluoromethoxy)phenyll·6·phcnyl-l-oxa-7. 

aza-spiro[4.5Jdecane Hvdrochloride 

30 Prepared from the compound of Example 218 according to the method of 

35 

Example 181. 1H NMR (360MHz, D20) o 1.91-2.31 (7H, m), 3.21 (lH, m), 3.43 (3H, s). 

3.49-3.53 (lH, m), 3.66-3.72 (3H, m), 3.93-3.95 (2H, m), 4.11 (lH, m), 4.29 (lH, m), 

6.88-6.91 (lH, d, J 8.9 Hz}, 7.04 (lH, m). 7.11 (lH, m), and 7.56 (5H, s). m/7. (ES+) 452 

(M+I). 
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EXAMPLE200 

(38.5R.6S)-3-[6-<Tritluorgmethoxyl-2-Ctrifluoromethylsulfonyloxy)phenyl)·6-phenyl­

l-oxa·7 -aza-soiro(4.5ldecane Hydrochloride 

Prepared from the compound of Example 188 according to the method of 

5 Example 181. m.p. >250 °C (EtOAc). 1H NMR (400MHz, D20) S 7.56 (6H, br s), 7.38 

(2H, d. J 10.4 Hz), 7.30 (lH, d, J 8.8 Hz), 4.34 (lH, s), 4.22 (lH, t. J 7.9 Hz), 3.74 (lH, 

t, J 9.4 Hz), 3.52 (IH, hr d, J 9.8 Hz), 3.23 (lH, br t, J 11.4 Hz), 2.43-2.53 (2H, m), 

2.17-2.28 (2H, m), and 1.95-2.02 (3H, m). mlz (ES+) 526 (M+l). Found: C, 47.19; H, 

3.58; N, 2.69. CmlziFsN06S.HCl requires: C, 47.02; H, 3.95; N, 2.49%. 

·10 

IXAMJ>LE221 

(3R.5R.6Sl-3-J2-C2.2-Difluoroethoxy)-5-(trifluoromethoxv}phen,vll-6-phenyl·l·ox8·7-

(tert-butoxycarbonyllaza-spiro[4.5ldecane 

15 2-Bromo-1,1-di:fiuoroethane (100 mg, 0.69 mmol) was added to a mixture of 

(3R,5R,6_S)-3-(2·hydroxy-5-(trifluoromethoxy)phenyl)-6-phenyl-l-oxa-7-(tert· 

butoxycarbonyl)aza-spiro[4.5]decane(Example 171. 159 mg, 0.32 mmol) and 

potassium carbonate (110 mg, 0;8 mmol) in DMF (5 mL) and the mixture was stirred 

at 40 °C for 72 h. Water (100 mL) was added and the mixture was extracted with 

20 ethyl acetate (2 x 100 mL). The combined organic fractions were dried (MgSO,) and 

the solvent was evaporated under reduced pressure. The residue was purified by 

flash column chromatography on silica gel, eluting with hexanclEtOAc (75:25), to 

give the title compound (148 mg, 82%). 1H NMR (360MHz, CDCis) a 1.42 (9H, s), 

1.58·1.76 (lH, m). 1.84-1.94 (2H, m), 2.10·2.26 (lH, m), 2.56-2.62 (lH, m), 2.74-2.82 

25 (lH, m), 3.60-3. 72 (2H, m), 3. 78-8.92 (2H, m), 8.92·4.00 (lH. m), 4.06-4.32 (2H, m), 

5.34 (lH, s), 6.14 (ffi, m). 6.80 (lH, d, J 8.9 Hz), 7.06-7.10 (IH, m), 7.16 (lH, m), 7.20-

7.36 (3H, m), and 7.56-7.62 (2H, m). m/z (ES+) 558 (M+l). 

EXAMPLE222 

30 C3R.5R,6Sl-3-[2-C2.2-Ditluoroetbo:x;yl-5-Ctritluoromethoxy)phenyll-6-phenyl- l-oxa-7-

aza-spirol4.5ldecane Hydrochloride 

Prepared from the compound of Example 221 according to the method of 

Example 181. lff NMR (360MHz, DzO) 51.89-2.42 (7H, m). 3.18·3.26 (lH, m), 3A6· 

3.58 {lH, m), 3.72-3.?S(lH, m), 4.10-4.20 (4H, m), 6.10 (lH, d, J9.05 Hz), 7.06-7.10 

35 (2H, m), and 7.58 (5H, s). mlz (ES•) 458 (M+l). 
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EXAMPLEa2a 
C3R.5B.6$)·3· [2-Cyclopropyl-6-<triftuoromethoxy>ohenvll-6-phenyl-l-oxa· 7 -Ctert­

butoXJcarbonyllaza-spirof4.6Jdecane 

5 A mixture of (3R,5R,68)-3-(5-(trilluoromethoxy)·2· 

(trifluoromethylsulfonyloxy)phenyl)·6·phenyl·l·oxa-7-(tert-butoxycarbonyl)aza. 

spiro[4.5]decane (Example 188, 200 mg), tetracyclopropyl tin (Description 116, 108 

mg), lithium chloride (80 mg) and tetrakis(triphenylphosphine)palladium (0) (50 mg) 

in dioxane (5 mL) was degassed with a firestone valve (3 x) and stirred at 110 °C for 

10 16 h. The mixture was cooled, filtered and the solvent was evaporated under reduced 

pressure. The residue was dissolved in acetonitrile (20 mL) and washed with hexane 

(20 mL). The hexane fraction was extracted with acetonitrile (2 x 20 mL) and the 

combined acetonitrile fractions were treated with methanolic potassium fluoride (5%, 

5 mL). The mixture was filtered and the solvent was evaporated under reduced 

15 pressure. The residue was purified by flash column chromatography on silica gel, 

eluting with hexane/EtOAc (86:15), to give the title compound as a yellow oil. lH 

NMR (360MHz, CDCla) 6 0.63 (2H, dm, J 12.5 Hz), 0.98 (2H, d, J 8.5 Hz), 1.45 (9H, 

s), 1.67 (4H, m), 1.81 (lH, dd, J 12~s. 9.7 Hz), 2.04 (lH, m), 2.26 (lH, td, J 8.4, 5.1 

Hz), 2.70 (lH, dd, J 12.7, 7.8 Hz), 2.78 (lH, td, J 12.5 Hz), 3.91 (lH, t, J 8.3 Hz), 3.96 

20 (lH, dd}, 4.14 (lH, qn), 4.29 (lH, t, J7.6 Hz), 5.37 {IH, s), 6.99 (lH, m), 7.04 (lH, d, J 

8.5 Hz), 7.25 (lH, d, J 3.6 Hz), 7.3 (lH, m), 7.33 (lH, t, J 7.1 Hz), and 7.61 (2H, d, J 

7 .7 Hz). m/z (ES"') 462 (M+ 1-Cdla). 

EXAMPLE224 

25 <3.R.5R,6S>-3-[2-Cyclopropyl-5-Ctrifiuoromethoxy)phenyll·6·phenyl· l ·oxa·7 ·aza­

spirof 4.5]decane Hvdrochloride 

Prepared from the compound of Example 223 according to the method of 

Example 181. •H NMR (360MHz, CDCJs) a 0.3 (2H, dm, J 16.8 Hz), 0.57 (2H, dd, J 

6.6 Hz), 1.10 (lH, m), 1.69 (3H, m), 2.06 {lH, m), 2.24 (lH, dd, J 13.0, 7.9 Hz), 2.46 

30 (lH, m), 2.62 (lH, qn), 2.87 (lH, t), 3.45 (lH, d, J 7 .1 Hz), 3.69 (lB, t, J 8.8 Hz), 3.90 

{lH, s), 4.09 (lH, t, J 7 .7 Hz), 6.88 (3H, s), 7.33 (3H, m), and 7.63 (2H, br s). mlz (Es+) 

418(M+l). 
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EXAMPLE225 

C3R.5R,68)-3-C6-Cvano-2-hydroxvohenyl).6-phenyl-l-oxa-7-aza-snirol4.5ldecane 

Prepared from the compound of Description 118 according to the method of 

Example 181. 1H NMR (250MHz. DMSO-d&) & 7.15-7.47 (7H, m), 6.71 (lH, d, J8.4 

5 Hz), 3.83 (IH, t, J 7 .2 Hz), 3.62 (lH, s), 3.46 (lH, t, J 8.8 Hz), 3.00-3.05 (lH, m), 2.62-

2. 71 (lH, m), 2.07-2.16 (2H, m), 1.83-1.96 {2H. m), and 1.49·1.68 (3H, m). 

EXAMPLE226 

C3R.5R.6S>-3-C5-Cvano-2-hydroxvnhenyll-6-phenyl-l-oxa-7-(tert-butoxycarbonyl>aza-

10 spiro[4.5ldecane 

Water (50 mL) was added to a solution of (3R,5R,6S)-3-(5-cyano-2-(tert­

butoxycarbonyl)o:xyphenyl)-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza­

spiro[4.5)decane (Description 119, 427 mg) in tetrahydrofuran (50 mL) and the 

mixture was heated under reflux for 16 h. The mixture was cooled, ammonium 

15 chloride solution (saturated, 50 mL) was added and the mixture was extracted with 

ethyl acetate (2 x 100 mL). The combined organic fractions were dried (MgS04) and 

the solvent was evaporated under reduced pressure to give the title compound as a 

gum (337 mg). lH NMR (260MHz;CDCls) a 7.56-7.59 (2H, m). 7.26·7.42 (5H, m), 6.90 

(lH, d, J 9.0 Hz), 5.43 (lH, s), 4.29 (lH, dd, J 9.5, 7.4 Hz), 3.92-3.98 (2H, m), 3.80-

20 3.82 (lH, m), 2.67-2·.81 (2H, m), 2.31-2.37 (lH, m), 1.59-1.88 (4H, m), and 1.51 (9H, s). 

EXAMPLE227 

C3R.5R.6Sl-3· [5-Cyano-2-(2.2.2-trifl.uoroetho:xy)phenyl]-6-phenyl- l-oxa • 7 -(tert­

butoxycarbonyllaza-spiro[4.5Jdecane 

25 Prepared from the compound of Example 226 according to the method of 

30 

Example 201. 1H NMR (250MHz, CDCls) a 7.55-7.63 (4H, m), 7.25-7.36 (3H, m), 6.87 

(lH, d, J 8.5 Hz), 5.32 (lH, s), 4.43 (2H, q, J 7.8 Hz), 4.28-4.30 (lH, m), 3.95-3.96 (lH, 

m), 3.83-3.85 (2H, m}, 2.79-2.81 (lH, m), 2.58-2.66 (lH, m), 2.19-2.24 (lH, m), 1.88-

1.97 (lH, m), 1.70-1,69 (3H. m). and 1.45 (9H, s). 

EXAMPLE228 

C3R.5R.6S)-3-(5-Cvano-2-(2.2.2-trifluoroetho:xy}phcny1J-6-phenyl-l·oxa-7-aza· 

spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 227 according to the method of 

35 Example 181. m.p. 258-260 °C .. 1H NMR (360MHz, DMSO-dG) ~ 9.50 (lH, br s), 8.90 
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(lH, br s), 7.73 (lH, dd, J2.0, 8.7 Hz), 7.64 (lH, d, J 2.0 Hz), 7.54-7.55 (2H, m), 7.44-

7.46 (SH, m). 7.13 (lH. d J 8.1 Hz), 4. 74 (2H, q, J 8.7 Hz), 4.40 (lH, s). 4.01 (lH, t, J 

7 .6 Hz), 3.61 (lH, dd, J 8.3, 10.3 Hz), 3.24-3.26 (lH, m), 3.06-3.08 (lH, m), 2.21-2.27 

{lH, m), and 1.86-2.14 {6H, m). m/z (ES+) 417 (M+l). 

EXAMPLE229 

(3R.5R.6S>-3-C5-Cvano·2-isopropoxyphenyll-6-phenyl-l-oxa-7-Ctert­

butoxycarbonyl>aza-spiro[4.Q]decane 

Prepared from the compound of Example 226 according to the method of 

10 Description 108. 1H NMR (250MHz, CDCla) o 7.48-7.62 (4H, m), 7.26-7.33 (SH, m), 

15 

· 6.87 {lH, d, J8.4 Hz), 5.35 (lH, s), 4.64 (lH, sept, J6.l Hz), 3.95-4.00 (lH, m), 3.75-

3.79 {2H, m), 2.64-2.68 {lH, m), 2.56-2.60 (lH, m), 2.23-2.27 (lH, m). 1.90-1.94 (lH, 

m), 1. 70-1. 74 (4H, m), 1.46 (9H, s), and 1.37 (6H, d, J 6.0 Hz). 

EXAMPLE230 

C3.R.6R.6S>-3-C5-Cyano-2-isopropoxyphenvll-6-phenyl-l-oxa-7-aza-spirof4.51decane 

Hydrochloride 

Prepared from the compound of Example 229 according to the method of 

Example 181. m.p. 256-258 °C. IH NMR (360MHz, DMSO·dG) 5 7.76-7.82 (4H. m). 

20 7.68-7.69 (SH, m), 7.24 (lH, d, J8.7 Hz), 4.82 (lH, sept, J6.0 Hz). 4.58 (lH, br s), 

4.16 (lH, t, J7.5 Hz). 3.79 (lH, dd, J 8.0, 10.7 Hz). 3.45-3.47 (lH, m), 3.23-3.27 (lH, 

25 

m), 2.41-2.46 (lH. m), 2.24-2.33 (SH, m), 1.99·2.09 (3H, m), and 1.34 (6H, dd, J 6.0. 

10.5 Hz}. m/z (ES+) 377 (M+ 1). 

EXAMPLE231 

(3R.5R,68}-3-[2-<Ethen-l-vD-5-CtriD.uoromethoxy}phenyll-6-pbenyl-l-oxa,-7-Ctert­

butoxycarbonyllaza-spiro[4.51decane 

A mixture of (9R,6R,6S)-3-(5-(trifluorometboxy)-2· 

(trifluoromethylsulfonyloxy)phenyl)·6·phenyl-l-oxa-7 ·(tert-butoxycarbonyl)aza-

30 spiro[4.5)decane (Example 188, 700 mg), vinyltributyl 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 (15 mL). The 

35 hexane fraction was extracted with acetonitrile (3 x 10 mL) and the combined 



W097/49710 PCT/GB97f01630 
174 

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 purified by flash column chromatography on silica gel, eluting with 

hexane/EtOAc (90:10), to give the title compound as an oil. 1H NMR (360MHz, 

5 CDCla) ~ 1.47 (9H, s), 1.77 (3H, m), 1.84 (lH, m). 2.25 (lH, td), 2.64 (IH, dd, J 12.8, 

7.7 Hz), 2.76 (lH, td), 3.79 (lH, qn), 3.90 (lH, t, J 8.5 Hz), 3.96 (lH, dd), 4.24 (lH, t, J 

8.0 Hz), 5.34 (lH, s), 5.37 (lH, d, J 11.1 Hz), 5.59 (lH, d, J 17.2 Hz). 6.98 (lH, dd, J 

17.2, 10.9 Hz), 7.08 (lH, d). 7.15 (lH, s), 7.25 (lH, m). 7.33 (2H, t, J 7.4 Hz), 7.45 (lH, 

d, J 8.6 Hz), and 7 .60 (2H, d, J 7 .5 Hz). 

10 

EXAMPLE232 

(3R.5R,6Sl-3-C2-<Ethen-1-yl>-5-(trifluoromethoxy}phenyU-6-phenvl-l-oxa-7 -aza­

spirol4.5ldecane Hydrochloride 

Prepared from the compound of Example 231 according to the method of 

15 Example 181. 1H NMR (360MHz, CDsOD) & 0.53 (lH, t, J 15.1 Hz), 0. 73 (2H, m), 0.89 

(lH, m), 1.09 (3H, m), 1.96 (lH, td, J 12.4 Hz), 2.16 (lH, dd, J 12.8 Hz). 2.52 (IH, t, J 

9.7 Hz), 2.78 (lH, t, J7.1Hz),3.08 (lH, s), 3.90 (lH, d, J 11.0 Hz), 4.18 (lH, d, J 17.2 

Hz), 4.83 (lH, dd, J 17.2, 10.9 Hz), 5.83 (2H, m), 6.17 (lH, d, J 8.5 Hz), and 6.34 (5H, 

m). m/z (ES+) 404 (M+ 1). 

20 

EXAMPLE233 

(3R.5R.6S>-3-C2-Acetyl-5-(trifluoromethoxy)phenyl1-6-phenyl-l-oxa-7 -Ctert­

butoxycarbonyl>aza-spiro[4.5ldecane 

A mixture of (3R,5R,6S)-3-(5-(trifluoromethoxy)-2-

25 (trifluoromethylsulfonyloxy)phenyl]-6-phenyl-l-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 firestonc 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 diseolved 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 
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temperatrure for 4 h., basified with aqueous sodium hydrogen carbonate (saturated), 

and extracted with dichloromethane (3 x 10 mL). The combined organic fractions 

were washed withe brine, dried (Mg$0•} and the solvent was evaporated under 

reduced pressure. The residue was purified by medium pressure liquid 

5 chromatography on silica gel, eluting with hexane/EtOAc (85:15), to give the title 

compound as an oil. 1H NMR (360MHz, CDCb) ~ 1.47 (9H, s), 1. 72 (3H, m), 1.81 (IH, 

dd, J 12.9, 8.3 Hz). 2.22 (lH, td), 2.58 (3H, s), 2.72 (lH, dd, J 12.9, 8.3 Hz), 2.76 (lH,­

td, 12.6 Hz), 3.86 (lH, dd, J 8.8, 6.6 Hz), 4.00 (lH, dd), 4.09 (lH, qn), 4.24 (lH, dd, J 

8.8, 7.3 Hz), 6.29 (lH, s), 7.14 (lH, d, J 8.6 Hz), 7.25 (lH, m). 7.34 (3H, m). 7.58 (2H, 

10 d, J7.8 Hz), and 7.61 (lH, d, J8.6 Hz). 

EXAMPLE234 

C3R.5R.6$)-3·C2·Acetvl-5-Ctritluoromethou°)phenyl]·6·phenyl-l·oxa-7-aza· 

spiro[4.51decane Hydrochloride 

15 Prepared from the compound of Example 233 according to the method of 

20 

Example 181. lH NMR {360MHz, CDCls) a 1.69 (3H, m), 1.99 (lH, m), 2.24 (SH, s), 

2.29 (lH, dd, J 13.1, 8.3 Hz), 2.45 (2H, m), 2.84 (lH, t), 3.39 (lH, d), 3.67 (lH, t, J 8.9 

Hz). 3.87 (lH, s), 3.99 (lH, t, J7.6 Hz), 7.05 (lH, d, J8.4 Hz), 7.08 (lH, s), 7.37 (4H, . 

m), and 7.59 (2H, d, J 7.1 Hz). mlz (ES+) 420 (M+l). 

EXAMPLE235 

C3R.5R.6S>-3-f2-Formyl-5-(trifluoromethoxy)phenyl)·6-phenyl-l-oxa·7-Ctert· 

butoxycarbonyDaza-spiro(4.5ldecane 

A stirred, cooled (-78 °C) mixture of (8R,5R,6S)-3-[2-(ethen·l·yl)-5· 

25 (tritluoromethoxy)phenyl)-6-pbenyl-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 owrnight. 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. 1H NMR 

(360MHz, CDCb) S 1.48 (9H, s), 1.55 (2H, m), 1. 72 {lH, d, J 9.5 Hz), 1.85 (IH, dd, J 

13.0, 8.4 Hz}, 2.25 (lH, m), 2.77 (2H, m), 3.97 (2H, m), 4.27 (lH, dd, J 9.0, 7 .2 Hz). 
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4.63 (lH, qn, J7.2 Hz), 6.36 (lH, s), 7.26 (2H, m), 7.34 (2H, m). 7.69 (lH, d, J7.6 Hz). 

7.87 (lH, d, J8.5 Hz), and 10.26 (lH, s). mlz (ES+) 450 (M+l-C4Ha). 

EXAMPLE236 

5 C3R.5R.6S>·3·[2·Formyl-5-(trifluoromethoxv>Phenyll-6-phenyl-1-oxa-7-aza. 

spiro[4.5Jdecane 

Prepared from the compound of Example 235 according to the method of 

Example 181. lH NMR (860MHz, CDCls) & 1.59 (3H, m), 2.20 (3H, m), 2.25 (lH, dd, J 

12.7 Hz), 2.80 ( 2H, m), 3.56 (lH, s), 3.72 (lH, t, J9.8 Hz), 3.97 (lH, t, J7.8 Hz), 7.10 

10 (2H, s), 7.38 (3H, m), 7.60 (2H, dd, J7.7, 3.0 Hz), 7.78 (lH, d, J9.3 Hz), and 9.53 (IH, 

s). m/z (ES+) 406 (M+l). 

EXAMPLE237 

(3R.5R.6S)-3-C3-Fluoro-2-methoxv-5-<trifluoromethqxy)nhenyI>-6-phenyl-1-oxa-7aza-

. 15 spiro[4.5ldecane 

Selecttluor"' (630 mg) was added to a solution of (3R,5R,6S)-3-(2· 

methoxy-5-(trifluoromethoxy)phenyl)·6-phenyl· l ·oxa-7-(tert­

butoxycarbonyl)aza-spiro[4.5]decane (Example 164, 208 mg) in acetonitrile 

(15 mL) and the mixture was heated under reflux for 36 h. The mixture was 

20 cooled and the solvent was evaporated under reduced pressure. The residue 

was purified by medium pressure liquid chromatography on silica gel, eluting 

with CH2Cb/MeOH (92:8), to give the title compound as a pale brown oil (15 

mg). 1H NMR (360MHz, CDCla) a 1.46-1.56 {IH, m), 1.0-1. 75 (3H, m), 1.98· 

2.02 (lH, m), 2.16-2.37 (3H, m), 2.86 (lH, t. J 12.6 Hz), 3.20-3.24 (IR, m), 3.49 

25 (3H, s), 3.56 (lH, s), 3.98 (lH, t, J 7.6 Hz), 6.64 (lH, s). 6.28 (lH, d, J 11 Hz), 

and 7.25-7.60 (5H, m). m/z (ES+) 426 (M+l). 

EXAMPLE238 

(3R.5R.6S)-3-[2-Cyano-5-(trifluoromethoxy)pheny1)-6-phenyl-1-oxa-7 -(tert-

30 butoxvcarbonyllaza-soiro(4.5Jdecane 

A mixture of (3R,5R,6S)-3-[5-(trifluoromethoxy)-2-

(tritluoromethylsulfonyloxy)phenyl]-6-phenyl-1-oxa-7-(tert-butoxycarbonyl)aza­

spiro[4.5}decane (Example 188, 230 mg), zinc cyanide (26 mg), 

tris(dibenzylideneacetone)dipalladium(O) (10 mg), and l,l'-

35 bis(diphenylphosphino}ferrocenc (16 mg) in DMF (I mL) was degassed with a 
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firestonc valve (x 5) and stirred at 110 °C for 4 h. The mixture was cooled, diluted 

with water and extracted with ethyl acetate (3 x 5 mL). The combined organic 

fractions were washed with brine, dried (MgS0.4) and the solvent was evaporated 

under reduced pressure. The residue was purified by medium pressure liquid 

5 chromatography on silica gel, eluting with hexane/EtOAc (90: 10), to give the title 

compound as a colorless oil (60 mg). 2H NMR (860MHz, CDCla) 6 1.48 (9H, s), 1.56-

1.68 {lH, m), 1.70-1.80 (2H, m), 1.88 (lH, dd, J 13.2, 8.0 Hz), 2.26 { lH, dt, J 13.0, 5.0 

Hz). 2.76-2.86 (2H, m), 3.93-4.01 (3H, m), 4.28·4.35 (lH, m), 6.34 ( lH, s), 7.10-7.20 

(IH, m), 7.24-7.3 (lH, m), 7.31-7.36 (3H, m), 7.57-7.60 (2H, m), and 7.68 (lH, d, JB.6 

10 Hz). mlz (ES+) 447 (M+I-C.cHa). 

EXAM:PLE289 

(3R.5R.6S>-3- (2-Cvano-5-(trifluommetboulphenyl)-6-phenyl- l-oxa-7 ·aza· 

spiro(4.5Jdecane 

15 Prepared from the compound of Example 238 according to the method of 

20 

Example 181. 1H NMR (360MHz, CDCb) cS 1.60-1.73 (2H, m), 1.86 (2H, me), 1.98-2.07 

(IH, m), 2.36-2.54 (2H, m), 2.79 (IH, t, J 12 Hz), 3.19-3.25 (lH, m), 3.56 (lH, s), 3.71 

(lH, t, J9.0 Hz), 4.03 (IH, t, J8.0 Hz), 7.00-7.1 (2H, m), 7.30-7.40 (3H, m), 7.46-7.51 

(2H, m). and 7 .55 (lH, d, J 8.5 Hz).m/z {Es+) 408 (M+ 1). 

EXAMPLE240 

{3R.5R.6S>-3-(2-Ethyl-5-(trifluoromethoxv>ohenyll.6-phenyl~ 1-oxa-7-(tert­

butoxvcarbonyllaza-snirol4.51decane 

A slurry of palladium hydroxide on carbon (100 mg) in methanol (2 mL) was 

25 added to a solution of (3R,5R,6S)·3·{2-(ethen-l-yl)-5-(tritluoromethoxy)phenyl]·6· 

phenyl-l-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. JH NMR (CDCla, 360MHz), a 1.20 (3H, t, J 7.6Hz), 

80 1.46 (9H, s), 1.63 (2H, m), 1. 79 (2H, m), 2.27 (lH, td, J 7.6, 5. lHz), 2.67 {3H, m), 2. 76 

(IH, td, J 9.3, 3.9Hz), 3. 72 ( lH, qn, J 8.0Hz), 3.89 (lH, t, J 8.6Hz). 8.97 (IH, dd, J 

13.lHz), 4.24 (lH, t, J 7.8Hz). 5.35 (lH, s), 7.01 (lH, d, J 8. 7Hz), 7.17 (2H, m), 7.25 

{lH, m), 7.33 (2H, t, J 7.lHz), 7.60 {2H, d, J7.7Hz). m/z (ES+) 450 (M+l-C.tHa) . 
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BXAMPLE241 

(3R.5R.6Sl-3-[2-Ethvl-5-(tritluoromethoxy)phenyll-6-phenyl-1-oxa-7 -aza­

spiro[4.5ldecane 

Prepared from the compound of Example 240 according to the method of 

5 Example 181. 1H NMR (360MHz, CDCb} & 0.78 (SH, t, J 7.6 Hz), 1.53 (lH, m}, 1.34 

(SH, m}, 1.71 (lH, td, J 12.2. 4.6 Hz). 2.02 (2H, q, J7.6 Hz), 2.18 (2H, m), 2.80 (lH, t, 

J 12.3 Hz), 3.22 (lH, d), 3.53 (lH, s), 3.60 (lH, t, J 10.3 Hz), 3.91 (IH, t, J 7. 7 Hz), 

6.89 (2H, m). 6.99 (lH, d, J 8.4 Hz), 7.30 (SH, m), and 7.47 (2H, m). mlz (ES+) 406 

(M+l). 

10 
EXAMPLE242 

C3R.5R.6Sl-3-(6-Fluoro-2-metho:xyphenyll-6-uhenyl-l-oxa-7 -Ctert-butoxycarbonyl)aza­

spiro[4.5Jdecane 

Prepared from the compound of Description 121 and (5R,6S)-6-phenyl-1-oxa-

15 7-(tert-butoxycarbonyl)aza-spiro(4.6]dec-3-ene (Description 86) according to the 

method of Example 170. lH NMR (360MHz, CDCla) a 7.63 (2H, d, J7.8 Hz), 7.32-7.11 

(6H, m), 6.36 (lH, s), 4.18-3.96 (4H, m), 8.83 (SH, s), 2.80 (lH, m), 2.42 (lH, m), 2.23 

(2H, m), 1.88-1.64 (SH, m), and 1.48 (9H, s). m/z (ES+) 442 (M+l). 

20 EXAMPLE243 

C3R.5R.6S>-3-C6-Fluoro·2-methoxyphenyI>-6°phenyl-l-oxa-7-aza-spiro[4.5ldecane 

Prepared from the compound of Example 242 according to the method of 

Example 181. •H NMR (360MHz, CDCla) 3 7.47 (2H, m), 7.34 (3H, m), 7.02 (lH, dt, Jd 

6.4 Hz, Jt 8.3 Hz), 6.52 (2H, m), 3.99 (lH. m), 3. 77 (lH, m), 3.63 (3H, s), 3.55 (lH. s), 

25 3.22 {lH, m), 2.78 (lH, m), 2.70 (lH, hrs), 2.06 (lH, m), and 2.12 (6H, m). rnlz (ES+) 

342 (M+l). 

EXAHPLE244 

C3S.5R.6Sl-3-C2-Cyclopropoxy-5-Ctrifluoromethoxy)phenyll-6-phenyl-l-oxa-7 -Ctert-

30 butoxvcarbonyl>aza·spirol4.5ldecane 

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 

oflithium naphthalenide. This solution was cooled to -78 °C, then (3S,5R,6S}-3-[2-(l· 

35 phenylthiocyc1oprop- l ·yl)oxy-5-(tritluoromethoxy)phenyl)-6·phenyl- l-oxa-7 -(te1·t· 
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butoxycarbonyl)aza-:spiro(4.5)decane (Description 111) (120 mg, 0.187 mmol) in THF 

(0.5 mL) was added over 1 minute. The reaction mixture was stirred for 30 min., then 

water (5 mL) and ether (10 mL) were added. The layers were separated and the 

aqueous layer was extracted with ether (10 mL). The combined organic fractions 

5 were dried (MgSQ.,) 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 (58.6 mg, 69%). lH NMR (250MHz, CDCla) 6 7.58-7.52 (2H, m), 7.36-

7.17 (4H, m), 7.10-7.01 (2H, m), 5.18 (lH, hrs), 4.20 (IH, t, J6.7 Hz). 4.05-3.95 (IR, 

10 m), 3.76-3.55 (3H, m), 2.92-2.79 (lH, m), 2.37 (lH, dd, J 12.9, 7.8 Hz), 2.18-2.06 (2H, 

m), 1.80-1.67 (3H, m), 1.38 (9H, s), and 0.86-0. 73 ( 4H, m). m/z (ES+) 534 (M+ 1). 

EXAMPLE .245 

C3S.6R.6S>-3-[2-Cvclop:ropoxy-5-Ctrifluoromethoxvmhenyll-6-phenyl-l-oxa-7-aza-

15 spiro[4.51decane Hvdrochloride 

Trifluoroacetic acid (2.5 mL) was added dropwise to a stirred, cooled 0 9 C) 

solution. of (3S,5R,6S)-3-[2-cyclopropoxy-5-{trifluoromethoxy)phenyl)-6-phenyl- l-oxa-

7-(tert-butoxycarbonyl)aza-spiro[4.5]decane (Example 244; 492 mg, 0.92 mmol) in 

dichloromethane (25 mL) and the mixture was stirred at room temperature for 3 h. 

20 The mixture was poured into water (50 mL), the pH was adjusted to 10.0 with 

aqueous sodium hydroxide (4M) and the mixture was extracted with 

dichloromethane (3 x 60 mL). The combined organic fractions were dried (MgS04) 

and the solvent was evaporated under reduced pressure. The 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 (lM. 1.8 mL, 1.8 mmol) was added dropwise. 

The mixture was stirred at 0 °C for 5 min., then the solvent was evaporated under 

reduced pressure. The residue was crystallized from ether (20 mL)/ethanol (0.5 mL) 

and the solid was collected and dried in. vacuo to give the title compound as a 

30 colorless solid (354 mg, 89%). m.p. 214-216 °C, 1H NMR (500MHz, CDaOD) 5 7.59 

(2H, m). 7.52 (3H, m), 7.26 (lH. d, J 8.9 Hz), 7.03 (lH, dd, J 8.9, 2.2 Hz), 6.20 (IH, d, 

J 2.2 Hz), 4.85 (2H, hr s}, 4.43 (lH, s). 4.19 (lH. t, J 8.0 Hz}, 3.87 (lH, quin, J 8.0 Hz), 

3.76 (lH, m), 3.44 (lH, m), 3.25 (2H, m) 2.29-1.78 (6H, m), 0.80 (2H. m), and 0.66 (2H, 

m). mlz (ES+) 434 (M+l). Found: C, 61.41; H, 5.51; N, 3.08. C24H2GFaNOa.HCl 

35 requires: C, 61.34; H, 5. 79; N, 2.98%. 
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EXAMPLE246 

C3R.5R.6S>-3-l2-Cyclonropoxy-5-Ctrifluoromethoxy)phenyll·6·phenyl- l·oxa-7-(tert· 

butoxycarbony))aza-spiro[4.51decane 

5 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 

oflithium naphtbalenide. A solution of (3R,5R,6S)-3-[2-(l-phenylthiocycloprop-1-

yl)oxy-5-(tritluoromethoxy)phenyl)-6·phenyl· l·oxa·7·(tert-butoxycarbonyl)aza· 

10 spiro[4.5]decane (Description 112. 135 mg, 0.21 mmol) in THF (2 mL) under nitrogen 

was cooled to -78 °C and the solution of lithium naphthalenide in THF was added 

dropwise until the intense green colour persisted. The reaction was then stirred for 

one minute, water (5 mL) was added and the mixture was warmed to room 

temperature. Ether (10 mL) was added and the layers were separated. The aqueous 

15 phase was extracted with a further portion of ether (10 mL) and the combined 

organic phases were dried (MgSQ4) and the solvent was evaporated under reduced 

pressure. The residue was purified by column chromatography on silica gel. eluting 

with hexane/ethyl acetate (50:50) to give the title compound as a colourless oil (87 

mg. 78%). lH NMR (360MHz, CDCla) & 7.59 (2H, app. d, J 7.6 Hz). 7.32 (2H, app. t, J 

20 7.6 Hz), 7.27-7.18 (2H, m), 7.11-7.03 (2H, m), 5.32 {lH, br s), 4.29-4.21 (lH, m). 3.97 

(lH, hr. d, J 13 Hz), 3.83-3.68 (3H, m), 2.76 (lH, dt, J 13. 4.1Hz).2.55 (lH, dd, J 13, 

7.2 Hz}, 2.22 (lH. dt. J 12, 5.2 Hz), 1.85 (lH, 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+l). 

25 BXAMPLE247 

(3R.5.R.6S)-3-[2-Cvclopropoxy-5-(tritluoromethoxy)phenyll-6-phenvl-1-oxa· 7-aza­

spiro[4.5ldecane 

Prepared from the compound of Example 246 according to the method of 

Example 245. IH NMR (360MHz, CDCb) & 7.50-7.42 (2H. m), 7.36-7.26 (3H, m), 7.03 

30 (lH. d, J 8.9 Hz), 6.95 (lH, br; d, J 8.9 Hz), 6.81 (lH, hr s), 3.92 (lH, t, J 7 .4 Hz). 

3.62-3.53 (2H, m), 3.50 (lB, s), 3.20 (lH, dd, J 12, 4.2 Hz), 2.77 (lH, dt, J 12, 2.8 Hz), 

2.30-1.93 (41J, m), 1.87 (lH, br s), 1.71-1.49 (SH, m), 0.76."0.65 (2H, m), and 0.65-0.54 

(2H, m). m/z (ES+) 434 (M+l). 
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EXAMPLE248 

(38.5.R.68)-8-[2-Cvclopropoxv-5-Ctrifl.uoromethyl>nhenyll·6-phenvl-l-oxa-7-(tert­

butoxvcarbonyl)azg-spiro[4.5]decane 

Prepared from the compound of Description 113 according to the method of 

5 Example 246. lff NMR {360MHz, CDCls) B 7.54 (2H, d, J7.7 Hz), 7.46 (lH, d, JB.2 

Hz), 7.40 (lH, s), 7.33-7.24 (4H, m). 5.17 (lH, s), 4.20 (lH, t, J7.2 Hz), 4.00 (!H, m), 

3.78-3.60 (3H, m), 2.88 (IH, m), 2.39 (IH, dd, J 12.9, 7.8 Hz), 2.16 (2H, m). 1.73 (SH, 

m), 1.36 (9H, s), and 0.82 (4H, m). 

10 EXAMPLE249 

(3S.5R.6S>-3-[2-Cvclopropoxv-5-(trifluoromethv1lphenyJJ-6-phenyl- l-oxa-7 -aza­

spiro(4.5Jdecane 

Prepared from the compound of Example 248 according to the method of 

Example 245. JH NMR (360MHz, CDCls) a 7.48-7.30 (6H, m), 7.16 (lH, d, J 8.5 Hz). 

15 6.63 (IH, s), 4.05 (IH, t, J7.9 Hz}, 3.78-3.66 (3H, m}, 3.24 (lH, m), 3.06 (lH, dd, J 

10.4, 8.2 Hz), 2.83 (la m), 2.6 (IH, hrs), 2.08 (2H, m}. 1.84 (2H, m), 1.61 (2H, m), 

and 0.74 (4H, m). miz (Es+) 418 (M+l). 

EXAMPLE250 

20 C3R.5R.6S>-3-[2-Cvclopropoxy-5-(ditluoromethoxylphenyll-6-phenyl-1-oxa-7-(tert­

butoxycarbonyJlaza-spirof 4.5Jdecane 

Prepared from the compound of Description 114 according to the method of 

Example 246. 1H NMR (360MHz, CDCla) a 7.60 (2H, d, J 7.5 Hz), 7.32 (2H, t, J 1.5 

Hz), 7.24 (IH, t, J7.5 Hz), 7.18 (lH, d, JB.7 Hz), 7.02 (IH, d, J2.8 Hz), 6.98 (lH, dd, 

25 J8.7, 2.8 Hz). 6.43 (IH, t, J74.4 Hz), 5.32 (lH, s), 4.25 (lH, m), 3.97 (lH, m), 8.81-

3.69 (SH, m), 2. 75 {lH, m), 2.54 (lH, m), 2.22 (lH, m), 1.89-1.62 (4H, m), 1.46 (9H, s), 

and 0. 77 (4H, m). m/z (ES+) 516 (M+ 1). 

30 

35 

EXAMPLE2&1 

l3R.5R.68)-3-C2·Cyclopropoxv-5-Cdifluoromethoxylphenvl1-6-phenyl-l-oxa-7·aza­

spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 250 according to the method of 

Example 245. (360MHz, D20) 8 0.51 {2H, m). 0. 72 (2H, m). 1. 79 (lH, m). 1.90-2.28 

(6H, m). 3.21 (lH, m), 3.50 (lH, m), 3.65 (2H, m), 4.00 (lH, m). 4.26 (lH, s), 6.66 (IH, 

t, J 74 Hz), 6.93 (lH. d, J2.7 Hz), 7.01 (lH. dd, J 8.9, 2.7 Hz), 7.18 (lH, d, J 8.9 H~). 
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and 7.55 (5H, m). m/z (ES+) 416 (M+l). Found: C, 62.2; H, 6.2; N, 3.1. 

C11-tH111F2NOa.HCl.0.5H20 requires C, 62.6; H. 6.3; N, 3.0%. 

EXAMPLE262 

6 C3R.5R.6S>-3-[2-Cvclopropoxy-5-Ctrifluoromethoxylphenyl)·6-C4-fluorophenyll-1-oxa-

7-Ctert-butoxvcarbony))aza-soirol4.5Jdecane 

Prepared from the compound of Description 115 according to the method of 

Example 246. IH NMR (360MHz, CDCla) S 0.79 (2H, m), 0.86 (2H, m), 1.46 {9H, s), 

1.68 (3H, m), 1.87 (lH, dd, J 9.9 Hz), 2.14 (lH, td), 2.53 (lH, dd, J 12.6 Hz). 3. 77 (3H, 

10 m), 3.98 (lH, dd), 4.24 (lH, s). 5.20 (lH, 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, J 8.7, 5.6 Hz). 

EXAMPLE253 

C3R.5R.68>-3-12-Cvclopropoxv-5-(trifluoxomethoxv>nheny1J-6-(4-fluorophenyl>-l-oxa-

15 7-aza-spiro[4.5ldecane Hydrochloride 

Prepared from the compound of Example 252 according to the method of 

Example 245. IH NMR (400MHz, CDCla) a 0.59 (2H, s), 0. 74 (2H, d, J 6.28 Hz), 1.68 

(3H, m), 2.05 (2H, m), 2.21 (lH, m), 2.42 (lH, dd, J 13.4 Hz), 2.87 (lH, dd, J 9.2 Hz), 

3.39 (lH, d, J 10.2 Hz), 3.59 (2H, m), 3.87 (lH, d, J 10.4 Hz), 4.00 (lH, t, J 7. 7 Hz), 

20 6.77 (lH, s), 7.03 (4H, m), 7.61 (2H, s), 9.21 (lH, s), and 10.24 (lH, s). 

EXAMPLE254 

(3R.5R.6Sl-3-J2-Cyclopropoxv-6-(trifluoromethyllphenyll-6-phenyl- l-oxa-7 -Ctert­

butoxycarbonyllaza-soiroJ4.6Jdecane 

25 Prepared from the compound of Description 120 according to the method of 

30 

Exam.ple246. tH NMR (360MHz, CDCls) ~ 0.83-0.91 (4H, m), 1.46 (9H, s), 1.55-1.8 

(SH, m), 1.86-1.92 (lH, m), 2.22 (lH, dt, J 13.0, 5.0 Hz), 2.56 (lH, dd, J 12.0, 6.5 Hz), 

2.76 (lH, me), 3.77-3.80 (3H, m). 3.97 {lH, me). 4.27 (lH, me), 5.33 (lH, s), 7.24-7.34 

(4H, m), 7.45-7.50 (2H, m), and 7.58-7.62 (2H, m). mlz (ES+) 462 (M+1-C,Ha). 

EXAMPLE255 

(3R.5R,6S)-3-[2-Cyclopropoxy-5-Ctrifluoromethyllnhenyl] -6-phenyl-1-oxa-7-aza· 

spirof4.5ldecane 

Prepared from the compound of Example 254 according to the method of 

35 Example 245. IH NMR (360MHz, CDCls) ~ 0.56-0.70 {2H, m), 0. 70-0.80 (2H, m), 1.62-
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1.72 (3H, m). 1.96-2.04 (lH, m), 2.08-2.28 (3H, m), 2.81(lH,t,J12.0 Hz), 3.14-3.22 

(lH, m), 3.58-3.68 (2H, m), 3.76 (lH, s), 4.00 (lH, t, J 7.5 Hz), 7.10-7.20 (2H, m), 7.26· 

7.42 (4H, m), and 7.42-7.54 (2H, m). mlz (ES+) 418 (M+l). 
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CLAIMS: 

1. A compound of the formula 0): 

2 R 

(I) 

wherein 

R1 represents hydrogen, hydroxy, C1.salkyl, C2.salkenyl, Cs.7Cycloalkyl, 

C3.?CycloalkylC1.4afkyJ, C1-salkoxy, fluoroC1-&alkoxy, C1-aalkoxyC1.4alkyl, 

C1-salkoxyC1-4alkoxy, fluoroC1-&alkoxyC1-4alkyl, C2-&alkenyloxy, Cs.1cycloalkoxy. 

10 Ca.1cycloalkylC1-4alkoxy, phenoxy, benzyloxy, cyano, halogen, NR•Rb, SR•, SOR•, 

S02R•, OS02R•, NR•COR14, COR•, CO.dt• or CONR•Rb where R• and Rb each 

independently represent hydrogen, C1-4alkyl or fluoroC1-4alkyl; 

R2 represents hydrogen, halogen, C1-ealkyl or C1.salkoxy; 

or when R2 is adjacent to R1, 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 C1-4alkyl, CFa, =O or =S; 

R3 represents hydrogen, halogen, C1-Galkyl, fluoroC1-aalk.yl, C1.aalkoxy, 

fluoroC1-ealkoxy, Ca.qcloalkyl, Ca-7CycloalkylC1-4alkyl, cyano, SR•, SOR•, S02R.0 , 

20 NR•Rb, NH.•CORI•, COR•, COill.•, CONR•Rb or C1 ... alkyJ substituted by cyano, 

C02R• or CONR•Rb where R• and Rb are as previously defined; 

R4 represents hydrogen, halogen, C1.salkyl, C1.salkoxy, CFa, OCFa, N02, 

CN, SR•, SOR•, S02R•, COill.11
, CONR•Rb, Ca-&alkenyl, C2.aalkynyl or C1-4alkyl 

substituted by C1.4alkoxy, where R• and Rb are as previously defined; 

25 R5 represents hydrogen, halogen, C1-salkyl, CJ."'11 or C1-Galkoxy substituted 
by c .... alkoxy; 
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R6 represents hydrogen, COR•, C02R.•, COCONR•Rb, COC02R.•, C1.salkyl 

optionally substituted by a group selected from (C02R•, CONR•Rb, hydroxy, CN, 

COR•, NR•Rb, C(NOH)NR•Rb, CONHphenyl(C1--1alkyl), COC02R•, CONHNR•Rb, 

C(S)NR•Rb, CONR•C1.salkylR12, CONR13C2-salkenyl, CONRJ8C2.salkynyl, 

5 COCONR•Rb, CONR•C(NRb)NR•Rb, CONR•heteroaryl, and phenyl optionally 

substituted by one, two or three substituents selected from C1-ea1kyl, C1.salkoxy, 

halogen and trifluoromethyl); 

10 

or R6 represents a group of the formula -CH2CECCH2NR7R8 where R7 and 

R8 arc as defined below; 

or R6 represents C1-6alkyl, optionally substituted by oxo, substituted by a 

5-membered or 6-membered heterocyelic ring containing l, 2 or 3 nitrogen atoms 

optionalJy substituted by =O or =S and optionally substituted by a group of the 

formula ZNR7R.8 where 

Z is C1 -0alkylene or Ca.scycloalkyl; 

15 R7 is hydrogen or C1--1alkyl, Ca.?Cycloalkyl, Ca.1cycloalkylC1.4aJkyl, or 

20 

C2.4alkyl substituted by C1-4alkoxy or hydroxyl; 

Rs is hydrogen or C1.4alkyl, Ca-'IC)'Cloalkyl, Ca.1cycloalkylC1.4aJkyl, or 

CHalkyl substituted. by C1.4alkoxy, hydroxyl or a 4, 5 or 6 membered 

heteroaliphatic ring containing one or two heteroatoms select.ad from N. 0 and S; 

or R7, Rs 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 C1-4alkoxy optionally substituted by a C1.4aJkoxy 

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(0)2 or a 

25 second nitrogen atom which will he part of a NH or NRc moiety where Re is 

C1--1alkyl optionally substituted by hydroxy or C1-4alkoxy; 

or R7, Rs and the nitrogen atom 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 

30 heteroaliphatic ring to 4 to 7 ring at.oms which may optionally contain an oxygen 

ring atom; 

R9 and R10 each independently represent hydrogen, halogen, C1.&alkyl, 

CH20Re, oxo, C02R8 or CONRaRb where R• and Rb are as previously definod and 

R• represents hydrogen, C1-&alkyl or phenyl; 

THIS 'SHEET HAS BEEN. 
REPLACED 
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R12 represents OR•, CONR•Rb or heteroaryl; 

R13 represents hydrogen or C1.ealkyl; 

PCT/GB97/01630 

R14 represents C1-c;alkyl, C1-Galkoxy, fluoroC1-&alkyl or phenyl; 

X is an oxygen atom or two hydrogen atoms; and 

the broken line represents an optional double bond; 

or a pharmaceutically acceptable salt thereof. 

2. A compound as claimed in claim l wherein R1 i.c; hydroxy, C1.salkyJ, 

Cualkenyl, C1.salkoxy, fluoroC1.saJkoxy, C2-&alkenyloxy, Ca.1cycloalkoxy, 

10 Ca-?CycloalkylC1.,.alkoxy, cyano, NR•Rb, SR•, OS02R•, or R1 together with the 

group R2 form a 5-membered saturated ring containing one oxygen atom. 

3. A compound as claimed in claim I or claim 2 wherein H.2 is a 

hydrogen, fluorine or chlorine atom. 

15 

4. A compound as claimed in any one of claims I to 3 wherein R3 is 

hydrogen, halogen, fl.uoroC1-salkyl, fluoroC1-salkoxy, cyano, NR•Rb, or NR•CQR14• 

5. A compound as claimed in any one of claims 1 to 4 wherein R4 is a 

20 hydrogen atom or a fluorine atom. 

25 

G. A compound as claimed in any one of claims 1 to 5 wherein R5 is a 

hydrogen at.om. 

7. A compound as claimed in any one of claims 1 to 6 wherein R6 is a 

hydrogen at.om or a C1.ealkyl group substituted by a 5-membered heterocyclic 

ring containing 2 or 3 nitrogen at.oms as defined in claim J. 

8. A compound as claimed in any one of claims 1 to 7 wherein one of 

SO R9 and R10 is hydrogen. 

9. A compound as claimed in any one of claims 1 to 8 wherein X 

rcpre.qents two hydrogen atoms. 
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10. A compound as claimed in any one of claims l to 9 wherein the 

double bond represented by the broken line is absent. 

11. A compound of the formula (la) or a pharmaceutically acceptable 

5 salt. thereof: 

10 

(Ia) 

wherein Rt, R2, R3• R4 and the broken line are as defined in claim I. 

12. A compound as claimed in claim 1 wherein 

Rl represents hydrogen, hydroxy, C1.ealkyl, C2.salkenyl, Ca.7Cycloalkyl, 

Ca-1cycloalkylCi.4alkyl, C1-salkoxy, fluoroC1-ealkoxy, C1-c;alkoxyC1.4alkyJ, 

C1.salkoxyC1-calkoxy, fluoroC1.salkoxyC1-caJkyl. C2-salkenyloxy. Cs-1cycloalkoxy, 

Ca-7CycloalkylC1.4alkoxy, phenoxy, benzyloxy, cyano, halogen, NR•Rb, SR•, SOR•, 

15 S02R•. OS02R11
, NR•COR14, COR•. COill• or CONR•Rt> where R• and Rb each 

independently represent hydrogen, C1-4aJkyl or fluoroC1-4alkyl; 

H.2 represents hydrogen or halogen; 

or when R2 is adjacent to R1, they may be joined together such that there 

is formed a o-membcred unsaturated ring containing an oxygen atom; 

20 R3 represents hydrogen. halogen, C1.c;alkyl. tluoroC1-&alkyl, C1-salkoxy. 

25 

fluoroC1-Galkoxy, Ca.?Cycloalk.yl, Ca.?CycloalkylC1-4alkyl, cyano, SR•, SOR•, S02R•, 

NR•R", NR•COR14• COR•, CQ:zR•, CONR•Rb or C1-calkyl substituted by cyano, 

C02R0 or CONR•Rb where R11 and Rb are as previously defined; 

H.4 represents hydrogen or halogen; 

R6 represents hydrogen; 
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RG represents hydrogen, or R6 represents C1-&alkyl, substituted by a 5-

membered heterocyclic ring containing 1, 2 or 3 nitrogen atoms and optionally 

substituted by a group of the formula ZNR7R8; 

R7 is hydrogen or C1 . .talkyl; 

R8 is hydrogen or C1.4alkyl; 

R9 and R1° each independently represent hydrogen; 

R14 represents C1-ealkyl, C1-salkoxy, fluoroC1.salkyl or phenyl; 

X is an oxygen atom 01' two hydrogen atoms; 

Z is C1.aalkylene; and 

the broken line represents an optional double bond; 

or a pharmaceutically acceptable salt thereof. 

13. A compound selected from: 

(5R, 6S)-3-(2·methoxy-5-trifluoromethoxypheny1)-6·phenyl-1-oxa-7-aza-

15 spiro(4.5)dec-3-ene; 

(3S,5R,6S)-3-(2-methoxy-5-trifluoromethoxyphenyl)-6-phenyl-l-oxa-7-aza-

spirof 4 .5]decane; 

(3S,5R.6S)-3·(2-methoxy-6-trifluoromethoxyphenyl)-6·phenyl-7-(l,2,4-triazolyl-3-

methylene)-1 ·oxa-7-aza-spiro[4.5)decane; 

20 (5R,6S)-3-(2-isopropoxy-5-trifluoromethoxyphenyl)-6-phcnyl-1-oxa-7 ·aza-

spiro [4 .5 Jdec-3-ene; 

(5R.6S)-3-(2-allyloxy-5-trifluoromethoxyphcnyl)·6·phenyl-l ·oxa-7 -aza-

spiro(4.5 )dec-3-enc; 

(5R,6S)-3-(5-trifluoromethoxy-2,3-dihydrobenzofuran-7-yl)·6-phenyl- l ·oxa..:1.aza-

25 spiro[4.5]dec·3-ene; 

(5R,6S}·3-(2-metboxy-5-(2,2,2-trifluoroethoxy)phenyl)-6-phenyl-1-oxa-7 -aza­

spiro[4.5)dec-3-ene; 

(5R,6S)-3-{2,5-bis{2,2,2-tri0uoroethoxy)phenyl)·6-phenyl· 1 ·oxa-7-aza· 

spiro[4.5)dec·3-ene; 

30 (5R,66)-3-(2-difluoromcthoxy-5-trifluoromethoxyphenyl)·6·phenyl-1·oxa-7-aza-

spiro[4.5)dec-3-ene; 

(GR,68)-3-(2-('l,2,2-tritluorocthoxy)-5-tritluoromethoxyphenyl)-6-pheny 1-1-oxa-7 -

aza-spirol4.5]dec·3·enc; 

(3S,5/t,6.)j.3-(2-isopropoxy-5-trifluoromethoxyphenyl)-6-phenyl-l-oxa-7-aza-
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spiro[4.5]decane; 

(3S,5R,6S)-3·(5-trifluoromethoxy-2,3-dihydrobenzofuran-7 -yl)-6-phenyl-l-oxa-7 • 

aza-spiro[4.5)decane; 

(3S,5R,6S)-3-(2-methoxy-5-(2,2,2-trifluoroethoxy)pbenyl)-6-phenyl-l-oxa-7-aza-

5 spiro[4.5]decane; 

(3S,5R,6f>)-3-(2,5-bis(2,2,2-trifluoroethoxy)phenyl)-6-phenyl-1-oxa-7-aza­

spiro[4.5]decane; 

(3S,5R,6S)-3-(2-difluoromethoxy-5-trifluoromethoxyphenyl)-6-pheny1- l-oxa-7-

aza-spiro[4.5) decane; 

10 (3S,5R,6S)-tH2-(2,2,2-tritluoroethoxy)-5-trifluoromethoxyphenyl)-6-phenyl- l-oxa-

7-aza-spiro[ 4.5]decane; 

(3S, 5R,6S)-3-(2-(2. 2,2-tritluoroethoxy)-5-fluorophenyl)-6-phenyJ-1-oxa-7-aza­

spiro(4.5]decane; 

(5R,6S)-3-(5-methanesulfonyl-2-methoxyphenyl)-6-phenyl-l-oxa-7-aza-

15 spiro(4.5]dec-3-ene; 

(3S,5R,6b)-3-(5-methanesulfonyl-2-metboxyphenyl)-6-phenyl-1-oxa-7-aza-

spirof 4.5Jdecane; 

(5R,6S)-3-[2-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza-spiro[4.5]dec-3-ene; 

(3S,5R,6S)-3·f2-(trifluoromethoxy)phenyl)-6-phenyl-l-oxa-7-aza-spiro[4.5}decane; 

20 (5R,6S)-3-[2-cyclobutoxy·5-(trifluoromethoxy)phenyl]·6·phenyl-1-oxa-7-aza· 

spiro{4.5Jdcc-3-ene; 

(3S,5R,66)-3-[2-cyclobutoxy-5-(tritluoromethoxy)phenyl)·6-phenyl- l-oxa-7-aza­

spiro[ 4.5]decane; 

(5R,GS)-3-(2-(2-tluoroethoxy)-5-(trifluoromethoxy)pheny1)-6-phenyl-l-oxa-7-aza. 

25 spiro[4.5)dec-3-ene; 

(3S,5R,6S)-3-(2-(2-fluoroethoxy)-5-(trifluoromethoxy)-6-pheny1-l-oxa-7-aza­

spiro[4.5]decane; 

(5R,6S)-3-(2-(ethcn-1 -yl)-5-(tritluoromethoxy)phenyl)-6-pbenyl-1-oxa-7-aza­

spiro[4.5]dec-3-ene; 

30 (3S,5R,6S}-3-(2·ethyl-5·{tritluoromethoxy)phenyl)-6·phenyl- l-oxa-7-aza­

spiro(4 .5]decane; 

(5R,6S)-3-(2-benzyloxy-5-(trifluoromethoxy)phenyl)-6-phenyl- l-oxa-7-aza­

spiro{ 4.5]doc-3-cne; 

(3S.5R,6b)-3-(2-hydroxy-5-(trifluoromethoxy)pheny 1)-6-phenyl-1-oxa-7-aza-
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spiro[4.5]decane; 

(3S.5R,6S)-3-(2·(ethen-1-yl)·5-{trifluoromethoxy)phenyl)-6-phenyl-l-oxa-7-aza­

spiro[4.5Jdecane; 

(5R,6S)-3-(2-methoxyphenyl)-6·phenyl-l·oxa-7-aza-spiro[4.5)dec-3-ene; 

5 (3S,5R,6S)-S-(2-methoxyphenyl)-6-phenyl-1-oxa-7 -aza-spiro[4.5)decane; 

(3S,5R, 6S)-3-(2-methoxy·5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa-7-aza­

spiro(4.5]decan-2-one; 

(5R,6S)-N-[4·methoxy-3-(6·phenyl· 1·oxa·7 -aza·spiro[4.5 )dec-3-en-3-

y l)phenyl]tri:tluoroacetamide; 

10 (SS, 5R, 6~)-N-[4-methoxy-8-(6-phenyl- l ·oxa-7·aza-spiro[ 4.5] decan·3-

yl)phenyl]trifluoroacetamide; 

(3S,5R,6S)-methyl N-[4-methoxy-3-(6-phenyl-1-oxa·7·aza·spiro[4.5Jdecan-3-

yl)phenyl]-N·(methyl)carbamate; 

(5R,6~)-N-[4-methoxy-3-(6-phenyl-1-oxa-7-aza-spiro[4.5]dec-3-en·3-yl)phenyl]-N-

15 (methyl)trjfluoroacetamide; 

(3S,5R,6S)-N-[4·methoxy·3·(6-phenyl·l·oxa-7-aza-spiro(4.5]decan-3-yl)phenyl}-N­

(methyl)trifluoroacetamide; 

(5R,6S)-N-(4-isopropoxy-3-(6·phenyl·l-oxa·7-aza-spiro[4.5]dec-3-en-3-yl)phenyl]· 

N -(methyl)trifluoroacetamide; 

20 (3S,5R,6S)-N-[4-isopropoxy-3-(6-phenyl-1-oxa-7-aza-spiro[4.5]decan-3-yl)phenyl]-

N-(methyl)trifluoroacetamide; 

(5R,6S)-N-[4-(difluoromethoxy)-3-{6-phenyl-1-oxa-7-aza-spiro[4 .5)dec-3-en·3-

yl)phenyl]-N-(methyl)trifluoroacetamide; 

(3S,5R,6b)-N-[ 4-(difluoromethoxy)-3-(6-phenyl- l-oxa-7 -aza-spiror4.5) decan-3-

25 yl)phenyl]-N-(methyl)trifluoroacetamide; 

(5R,6S)-N-[4-methoxy·3-(6-phenyl· 1·oxa·7 -aza-Mpiro(4.5Jdec-3-en-3-yl)phenyl}-N­

(2,2,2-trifluorocthyl)acetamide; 

(3S,5R,6b)-N-[4-methoxy-3·(6·1>henyl-1-oxa-7-aza-spiro[4.5)decan·3-yl)phenyl]-N­

(2,2,2-trifluoroethyl)acetamide; 

30 (3S,5R,6S)-N-[4-methoxy-3-(G·phenyl·l·oxa-7-aza-spiro[4.5]decan-3-yl)phenyl)-N-

(methyl)benzamide; 

(5R,6S)-3-l 5-methylamino-2-(trifluoromethoxy)phenyl]-6·phenyl-l-oxa • 7-aza· 

.c;piro(4.5]dec-3-ene; 

(3S,5R,66)-3-[5-methylamino-2-(t.ritluoromethoxy)pheny l}-6-phenyl-1-oxa-7-aza · 
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spiro(4.5Jdecane; 

(5R,6S)-N-methyl-N-[3-(6·phenyl-l·oxa-7-aza-spiro[4.5]dec·3-en-3-yl)-4· 

(trifluoromet.hoxy)phenyljtrifiuoroacetamide; 

(3S, 5R, 6S)-N-methyl-N-f3-{6-pbenyl-1-oxa· 7 -aza-spiro[4.5J decan-3-yl)-4· 

5 (trifluoromethoxy)phenyl)tritluoroacetamide; 

(5R,6S)-3-[2-ethoxy-5-(trifluoromethoxy)phenyl)·6·pheny1· l ·oxa-7-aza­

spiro(4.5)dec-3-enc; 

(3S,5R,6S)-a-r2-ethoxy-5-(trifluoromethoxy)phenylJ-6-phenyl- l-oxa-7 -aza­

spiro[4. 5] decane; 

10 (5R, 6S)-8-f 2-(trifluoromethylthio)pheny1}-6-phenyl-l-oxa-7-aza-spiro(4.5Jdec-3-

ene; 

(3S,5R,6S)-3-[2-(tritluorometbylthio)phenylJ-6-phenyl-1-oxa-7-aza­

spirof 4. 5) decane; 

(5R,6S)-3-[2-(2, 2, 2-trifluoroethoxy)-5-(trifiuoromethyl}pheny 1)·6-phcnyJ-1-oxa-7 -

15 aza-spir~[4.5)dec-3-ene: 

(3S, 5R,6S)-3-(2·(2,2,2-trifluoroethoxy)-5-(trifluoromethyl)phenyl)-6-pheny 1-1-oxa-

7-aza-spiro[ 4.5] dccane; 

(5R, 68)-3-[2-isopropoxy-5-(trifluoromethyl)phenyl)-6-phenyl- l-oxa-7-aza­

spiro[4.5] dec-3-ene; 

20 (38, 5R,6S}-3-[2·isopropoxy-5-(trifluoromethyl)phenyl]-6-phonyl-1-oxa-7 -aza­

spiro[4.5]decane; 

(38, 5R,6S)-3-[2-cyclopropyl-5-(trifluoromethoxy)phenyl ]-6·phenyl-1-oxa-7-aza­

spiro(4 .5)decane; 

(3S,5R,6S)-3-(5-bromo-2-isopropoxyphenyl)-6-phenyl-l-oxa·7·aza· 

25 spirof4.5Jdecane: 

30 

(3S,5R,6S)-3-(5-cyano-2-isopropoxyphenyl)·6·pheny l-1 ·oxa-7·aza­

spiror4.5Jdecane; 

(3S,5R,GS)-S-{5-cyano-2-(difluoromethoxy)phenyl)-6-phenyl-l-oxa-7-aza­

spiro['1.5Jdecane; 

(3S,5ll,6S)-3-[5-cyano·2·(2,2,2-trifluoroethoxy)phcnyl]-6-phcny1-1-oxa-7-aza-

spiro[4.5]decane; 

(3S,5R,6~)-3-f5-cyano-2-(cyc1obutyloxy)phenyJ}-6-phenyl-l-oxa-7-aza­

spirol4.5]decane; 

{5 R,68)-:J-( 2-cyano-5-(trifluoromethoxy)phanylf-6-phenyl-1-oxa-7-az.a-



··------

I lllllll llllll lllll lllll II llll 
* C L M S * 

WO 97/4,710 PCf/GB97/01630 

192 

spirof4.5Jdec-3-ene; 

(3S,5R,66")-8-{2-(cyclopropylmethy1oxy)·5-(trifluoromethoxy)phenyll-6-pheny1- J -

oxa-7 -aza-spirof 4 .5) decane; 

{3S,5R,6S)-3-[2-methoxy-6-(trifluorometbyl)phenyl]-6-phenyl • 1-oxa-7-aza-

5 spiro[4.5Jdecane; 

(3S, 5R,6S)-3-(2-mcthoxy-5-(trifluoromethyl)phenylJ·6-phenyl· l ·oxa-7-(1,2,4-

triazolyl-3-met.hyl)-7-aza-spiro[4.5Jdecane; 

(5R, 6S)-3-(2-methanesulfony)phenyl)·6-phenyJ- l-oxa-7-aza-spiro[4.5 Jdee-3-ene; 

(aS,5R,GS}-3-(2-mcthanesulfonylphenyl)-6-phenyl·l·oxa-7-aza-spirof4.5]decane; 

10 (5R.6S)-methyl (4-hydroxy-3·(6-phenyl-1-oxa-7-aza-spirol4.5]dec-3-en-3-

yl)phenyl)ethanoate; 

{3S, 5R,6S)-methy J [ 4-hydroxy-3-(6-phenyl- l-oxa-7-aza-spirof 4.5]decan-3-

yl)phcnyl}ethanoate: 

(3S,5R,6b")-3-f 5-(cyanomethyl)-2·methoxyphenylf ·6-phenyl-l ·oxa-7 -aza-

15 spiro[4.5)decane; 

(5R, 68)-[4-methoxy-3-(6-phenyl- l-oxa-7 -aza-spiro[ 4.5 jdec-3-en-3· 

yl)phenyl)carhoxamide; 

(3S,5R,6S)-l4-methoxy-3-(6-phenyl-l-oxa-7-aza-spiro[4.5]decan-3-

yl)phenyl}carboxamide; 

20 (3S,5R.6.s)-!-l-(5-cyano-2-methoxyphenyJ)-6-phenyJ- l-oxa-7 -aza-spirof4 .5Jd~eane; 

(5R,Gb)-mcthyl r4-mcthoxy-3-(6-phenyl-1-oxa· 7-aza-spirof 4.5Jdec-3-en-3· 

yl)J>henyl]ethanoate: 

(3S.5R,6b)-methyl [4-methoxy-3-(6-phenyl-l-oxa-7-aza-spiro[4.5]decan-3-

yl)phcnyl]ethanoate; 

25 (3S,5/l,6S)-3-(5-(triiluoromethoxy)-2-(trifluoromethylsulfonyloxy)phenyl)-6-

phenyl-1-oxa-7-aza-sp.lro(4.5]decane; 

(3S,5R,6S)-7-U5-( dimethylaminomethyl}-1H·f1,2,3Jtriazol-4-yl)methyl}-3-l2-

isopropoxy-5-(trifluoromethyl)phenyl]-6-phcny1- I-oxa-7-aza-spiro[ 4.5)decane; 

(3S,5R.6b)-3-[5-fluoro-2-(2,2,2-trifluoroothoxy)phcnyl}·G-phenyl-1-oxa-7-(1,2,4-

30 triazolyl-:J-mcthyl)· 7-aza·spiro(4.5]decane; 

{5R,6S'H~·[2-dim~thylamino-5-(trifluoromet.hoxy)J>hcnyl}-6-phenyl-1-oxa • 7 -aza­

j.1piro l4.5ldec-3-enP-; 

(3S,5R,GS)-3-f2-dimethylamino-5-{trifluoromethoxy)phenyl}·6·pheny1· 1-oxa-7· 

aza-spirof 4.5]dflcam~; 
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or a pharmaceutically acceptable salt thereof. 

14. A compound selected from: 

(3R,5R,6S)-3-(2-methoxy-5-(trifluoromethoxy)phenyl)·6·phenyl-1-oxa·7·aza·. 

5 spirof 4.5)decane; 

(8R,5R,6S)-3,6-bis(pheny1)-l·oxa·7·aza-spiro(4.5Jdecane; 

(3R,5R.6S)·3·(2·methoxyphenyl)·6-phenyl-l-oxa· 7-aza-spiro[4.5]decane; 

(3R,5R,6S)-7-benzyl-3-(2-methoxy-5-trifl.uoromethoxyphenyl)-6·phenyJ-1-oxa-7-

aza-spirol4.5 ]decane: 

l 0 (3R,5R,66)-3-(2-methoxy-5-(trilluoromethyl)phenyl)·6-phenyl-1-oxa · 7-aza­

spiror'1.5Jdecane; 

(3/l.5R,6b)·3· [2~hydroxy·5·(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7 -aza· 

spiro[4.5jdecane; 

(3R,5R,6S)·3·(5-hydroxy-2-isopropoxyphenyl)·6-phenyl- l-oxa-7 -aza· 

15 spirol4.5)decane; 

{3R,5R,6b)-3-[2,4-bis(methoxy)phenyl)•6-pheny]-l-oxa-7-aza-spiro[4.5)decane; 

(3R,5R,6S)-3-[2-difluoromethoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-1-oxa~ 7-

aza~spiro[4.5Jdecane; 

(3R,5R,6S)-3-(2-isopropoxy-5-(trilluoromethoxy)phenyl)-6-phenyl-1-oxa-7 -aza· 

20 spiro[4.5Jdecane; 

(tlR,5R,6S)-3-[2-(ethen· l·yl)-5·(tritluoromethoxy)phenylJ·6-phenyl- l-oxa-7-aza· 

spiro[4.5)decane; 

(SR,5R,6b)-3-[2-(2,2,2-trilluoroethoxy)·5·(trifluoromethyl)phenyl)·G-phenyJ-l-oxa-

7-aza-spiro(4.5]decanc; 

25 (3R,5R,6..C,).3-[2,5-bic;(difluoromethoxy)phenyl}-6-phenyl-l-oxa-7·aza-

30 

spiro(4.5}decane; 

{8R,5R.6S)-3-[5-fluoro-2-(difluoromcthoxy)phenyl]-6-phenyl- l-oxa-7 -aza­

spiro{4.5Jdecane; 

{3R,5R,6S)-3-[5-fluoro-2-(2,2,2-trit1uoroetboxy)phenyl)-6-phenyl-1-oxa-7-aza-

spiro[4.5]decane; 

(3R,5R, 6b)-3-(5-fluoro-2-isopropoxyphenyl)-6-pheny 1-1-oxa-7 -aza-

spiro[ 4.5)decane; 

(:.JR, fiR, 6$)-3-( 2-isopropoxy-5-(2.2,2-trifluoroothoxy )phenyl.J-6-phenyl • l ·oxa· 7 -aza­

spiro ( 4.5Jdccane: 
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(3R,5R,6S)-3-[2,5-bis(isopropoxy)phenyl]-6-phenyl-1-oxa-7-aza-spiro[4.5]decane; 

(3R,5R, 68)-3-(5-chloro-2-met.hoxyphenyl)-6-phenyl- l-oxa-7 -aza-spiro[4.5)decane; 

{3R,5R,6S)-3-(2-(2,2,2·tritluoroethoxy)-5-(trifluoromethoxy)phenylJ-6·phenyl·l­

oxa-7-aza-spiro[4.5Jdecane; 

5 (3R,5R,6S)-3-[2-(cyclopropylmethoxy)·5·(trifluoromethoxy)phenyl)·6-phenyl-1 · 

oxa-7-aza-spiro[4.5]decane; 

(3R,5R,6S)-S-f2-benzyloxy-5-(tritluoromethoxy)phenyl)-6-phenyl-l-oxa-7-aza­

spiro(4.5)decane; 

(3R,5R,6b")-3-[5-(difluoromethoxy)-2-(2,2,2-trifluoroethoxy}phenyl]·6·phenyl-l-

10 oxa-7-aza-spiro[4.5]decane; 

(3R,5R,6S)-3-[2-(2,2-difluoroethoxy)·5·(difluoromethoxy)phenyl)-6-phanyl-1-oxa-

7-aza-spiror4.5]decane; 

(3R,5R,6S)-3-[2-(cyclobutoxy)-5-(trifluoromethoxy)phenyl)·6·phenyl· 1·oxa·7 -aza­

spiro[ 4.5]decane; 

15 (3R,5R,68)-3-[2·(2·methoxyethoxy)-5-{trifluoromethoxy)phenyl )-6-phenyl-1·oxa-7 · 

aza-spiro[4.5]decane; 

(3ll,5R,6S)-S-[5·(trifluoromethoxy)·2-(trifluoromethylsulfonyloxy)phenyl)-6-

phenyl-I-oxa-7-aza·spirof 4.5Jdecane; 

(3R,5R,6b)-3·[2-(2,2-difluoroethoxy)-5-(trifluoromethoxy)pheny1)-6-pheny1-1-oxa-

20 7-aza-spiro( 4.5Jdecane; 

(3R,5R,6S)-8-[2-cyclopropyJ-5-(trifluoromethoxy)phenyll·6·phenyl· 1·oxa-7 -aza­

spirol4..5]dccane; 

(3R,5R,6b)-3·(5-cyano-2-hydroxyphenyl)-6-phenyl·l-oxa·7·aza-spirol4.5]decanc; 

(3R,5R,6b)·3-( 5-cyano-2-(2,2,2-trifluoroethoxy)phEmyl l-6-phenyl-1-oxa-7-aza-

25 spiro[4.5]decane; 

(3R,5R,6S)-3-(5-cyano-2-isopropoxyphenyl)·G·pheny1-J -oxa· 7 -aza­

spiro[4.5Jdecane; 

(3R,5R,6S)-3-[2-(ethen-l-yl)-5-(trifluoromethoxy)phcnyl)·G·phenyl·l·oxa-7-aza­

spiro[4.5Jdecane: 

30 (3R, 5R.6S)-3-[2-acetyl-5-(trifluoromethoxy)phenylJ-6-phenyl- l-oxa-7-aza­

spiro(4 .5]decanc: 

(3R,5R,6S)-3-[2-formyl-5-(trifluoromethoxy)phcnyl]-6-phenyl-1-oxa-7-aza-

1:.1>iro[4.5)decane: 

OUl. 5/l. 6S)-a.(;J. fluoro-2-methoxy-5-{trifluoromothoxy)i>henyl)-G-pheny 1-1-oxa-7aza-
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spiro[ 4.5]decane; 

(3R.5R,6S)-3-(2-cyano-5-(trifluoromethoxy)phenyl]-6-phenyl-l-oxa • 7-aza­

spirol4.5]decane; 

(3R,5R,6S)-3-[2-ethyl-5-(trifluoromethoxy)phenyl]-6-phenyl- l-oxa-7 -aza-

5 spiro(4.5Jdccane: 

(3R,5R,6S)-:J-(6-fluoro-2-methoxypheny1)-6-phenyl-l-oxa-7-aza-spiro[4.5)decane; 

or a pharmaceutically acceptable salt thereof. 

15. A compound selected from: 

10 (3S,5R,6S)-3-(2-cyclopropoxy-5-(trifluoromethoxy)phenyl)-6-phenyl-l·oxa-7-aza-

spiro( 4 .5 }decane; 

(3R, 5R,66)-3-[2-cyclopropoxy-5-(trifluoromethoxy)phenyl]-6-phenyl-1-oxa-7-aza­

spiro[ 4.5 }decane; 

(3S,5R,6S)-3-[2-cyclopropoxy-5-(trifluoromethyl)phenyl)-6-pheny1-1-oxa-7-aia-

15 spiro(4.5}decane; 

(3R,5R,6S)-3-[2-cyclopropoxy-5-(difluoromethoxy)phenyl]-6-phenyl- l-oxa-7-aza­

spiro[4.5]dec8Ile; 

(3R, 5R,6b)-3-[2-cyclopropoxy-5-(trifluoromethoxy)phenyl]-6-( 4-fluorophenyl)-1-

oxa-7-aza-spiro[ 4.5)~ecane; 

20 (3R,5R. 6.5')-3-[2-cyclopropoxy-5-(trifluoromethyl)phenyl]-6-phenyl-1-oxa-7-aza­

&-piro[4.5]decane; 

25 

30 

or a pharmaceutically acceptable salt thereof. 

J 6. A compound as claimed in any preceding claim for use in therapy. 

17. A pharmaceutical composition comprising a comJ>ound as claimed 

in any one of claim.s 1 to 15 in association with a pharmaceutically acceptable 

carrier or excipient. 

18 . A method for the treatment or prevention of physiological disorder.R 

associated with an excess oftachykinins, which method comprises administration 

to a patient in need thereof of a tachykinin reducing amount of a com1>0und 

according to claim l. 

-··----···--·----------
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19. A method according to claim 18 for the treatment or prevP.ntion of 

pain or inflammation. 

20. A method according to claim 18 for the treatment or prevention of 

migraine. 

21. A method according to claim 18 for the treatment or prevention of 

omesis. 

22. A method according to claim 18 for the treatment or prevention of 

poRtherpctic neuralgia. 

23. 1'be 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. 

20 

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. 

25. The use of a compound as claimed in any one of claims 1 lo 15 for 

the manufacture of a medicament for the treatment or prevention of migraine. 

26. The u.cm of a compound as claimed in any one of claims 1 to 15 for 

25 the manufactu~ of a medicament. for the treatment or prevention of emesis. 

30 

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 postherpet.ic 

n~uralgia. 

28. A process for the preparation of a C'.Ompound as claimed in Claim I 

which comprises: 

THIS SHEET HAS BEEN -1 

L REPLACED 



• 

... 

5 

----·--·-----------

1111111111111111111 11111111111 
* C l M S •· 

W097/49710 PCT/GB!rl/01630 

197 

(A. l), where the doubJe bond represented by the broken line is absent, 

reducing a compound of formula (HA) 

(IIA) 

wherein R1, R2, R3, R'. R6• R6, R9, R10 and X are as defmed in claim 1; or 

(A.2), where the double bond represented by the broken line is absent and 

Xis two hydrogen atoms, reducing of a compound of formula (IlB) 

R'o 

(IIB) 

or 

(B), where the broken line represent..i;; a double bond, reacting a compound 

10 of formula (Ill) 

x 

(III) 

wherein each R45 is a C1 .... alkyl group, with a compound of formula (IV) 
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wherein R50 is a leaving group; or 

(C), reacting a compound of formula (V) 

(V) 

5 with a comJ)ound of formula (VI): 

where R
60 

is a group of the formula R
6 as defined in claim J (other than H) or a 

10 precursor therefor and LG is a leaving group; and, if R6
• is a precursor group, 

converting it to a group R6
: or 

(l>). where R1 is C1.salkoxy, fluoroC1-oalkoxy, Ca-salkenoxy, Ca-1cycloalkoxy, 

C.1-1cyeloalkylC1.;1alkoxy or benzyloxy, reacting a compound offormula (VII) 

X HO 

(VII) 
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with an appropriate alkyl-. fluoroalkyl-, alkenyl-, cycloalkyl-, cyeloalkylalkyl- or 

aralkyl-halide, in t.he prnsence of a base; or 

(I~. cyclising of a compound of formula (VIII) 

OH R1 

(VIII) 

5 using dehydrating reagents; or 

(F), where the broken line represenL~ a double bond, dehydrating of a 

compound of formula (IX) 

(IX) 

using an acid such as trifluoroacetic acid; or 

10 (G), where tho double bond represented by the broken line is absent, 

reacting a compound of formula (X) 

x 

(X) 

wit.h n compound of formula (JV), under the conditions of a reductive Heck 

reaclion; or 
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(H), reacting a compound of formula (XX) 

with lithium naphthalenide; 

Phs-f> 
x 0 

(XX) 

PCT/GB97/01630 

each proceRs 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 diastercoisomers, optionally resolving the mixture to obtain the 

desired enantiomer; 

and/or, if desired, converting the resulting compound of formula 0) or a 

10 salt thereof: into a pharmaceutically acceptable salt thereof. 

.. 


