3- (5- TETRAZOLYL- BENZYL) AM NO- PI PERI DI NE DERI VATI VES AND

ANTAGONI STS OF TACHYKININS ~ The present invention relates to p| gerlg ge
derivatives, to processes for their preparati on?m uil
conposi ti dh826 bt ai nikng them and their medical Parti cuI ar the

i nvention rel ates‘to novel conpounds which are pot ént and(}‘sgej’v >0 -2
ant agoni sts of tachykinins, inciuding substance P and ot her ne Okl ni ns.
3- Ami nopi peridine derivatives described as having subst ance‘P*@nt«é@’oﬁl st
activity are disclosed in, for exanple, 4PCT Patent Applications

D A- 9109844 and WO A-9301 170.

PIPERIDINE DERIVATIVES

The present inventicn relates to piperidine derivatives, to processes for their
preparation, pharmaceutical compositicns containing them and their medical use.

In particular the invention relates to novel compounds which are potent and
specific antagonists of tachykinins, including substance P and other neurokinins.

3-Aminopiperidine derivatives described as having substance P antagonist activity
?10 are disclosed in, for example, PCT Patent Applications WO-A-9109844 and WO-
; A-9301170.

The present invention provides compounds of formula (1)
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whereinR1is a C14alkoxy group;
R2Zis

N\/
\// N
T/
N—N

P- .,

R'isa hydrogen or halogen atom;

This Sheet Has Been Replac

[T —

REPLACED




-The present invention provides conpounds of formula (1) [err]
wherein R err] is a (Jerr]al koxy group; R2 is

[err]
1192CH

R*and R*® may each independently represent a hydrogen or halogen atom, or a
Csalkyl, Cy4alkoxy or trifluoromethy! group;
R® is a hydrogen atom, a C,4alkyl, (CHz)mcyclopropyl, -S(0).Ciualkyl, phenyl,
NR'R®, CH,C(O)CF; or trifluoromethy! group;

5 R’ and R® may each independently represent a hydrogen atom, or a Csalkyl or
acyl group;
X represents zero or 1;
n represents zero, 1 or 2;
m represents zero or 1;

’ 10 and pharmaceutically acceptable salts and solvates thereof.

Suitable pharmaceutically acceptable salts of the compounds of general formula
(1) include acid addition salts formed with pharmaceutically acceptable organic or
: inorganic acids for example, hydrochlorides, hydrobromides, su'l;')'hates, alkyl- or
" 15 arylsulphonates (e.g. methanesulphonates or p-toluenesulphonates), phosphates,
' acetates, citrates, succinates, tartrates, fumarates and maleates. Dihydrochloride
salts are particularly suitable.

Other acids, such as oxalic, while not in themselves pharmaceutically acceptable,
20 may be useful in the preparation of salts useful as intermediates in obtaining the
% compounds of formula (I) and their pharmaceutically acceptable acid addition
salts.

The solvates may, for example, be hydrates.
References hereinafter to a compound according to the invention includes both

compounds of formuia (1) and their pharmaceutically acceptable acid addition salts
together with pharmaceutically acceptable solvates.

# it will be appreciated by those skilled in the art that the compounds of formula (1)
contain at least two chiral centres (shown as * in formula (1)) and thus exist in the
form of two pairs of optical isomers (i.e. enantiomers) and mixtures thereof
including racemic mixtures.
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1] a hydrogen or hal ogen atom
Rlerr] and R err] nay each independently represent a hydrogen or
8 ogen atgRgey a Cferr]al kyl, C(Jerr]al koxy or trifluoronmethyl group;
is a hydrogen atom a (C[err]alkyl, (CHerr])[err]cycl opropyl,

-B(Oferr]Cerr]alkyl, phenyl, NRlerr]Rerr], CHerr]C(OCF[err] or

g fluoronethyl group; Rerr] and Rlerr] may each independently represent a
gdr ogen atom or a C[err]al kyl or

3

For example the compounds of formula (I) may be either cis isomers, as

represented by figures (a) and {b), or trans isomers, as represented by figures (c)
and (d), or mixtures thereof.

All of the isomers of the compounds of formula (1) represented by the figures (a)

to (d) and mixtures thereof including racemic mixtures are included within the
scope of the invention.
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T
he compounds of formula (i) are preferably in the form of their cis isomers (i.e. as

"
represented by figures (a) and (b)). The 28, 38 isomers (i.e. as represented by
igure (b)) are particularly preferred.

fre::n'lii thhe general formula (1), a C1.galkoxy group may be a straight chain

0%y, buto bc ta;n alkoxy group, for example, methoxy, ethoxy, propoxy, prop-2-

chain or xgr'antcj;r; :XY Of' & methylprop-2-oxy. A Cs4alkyl group may be a straight

propyl ed chain alkyl group and may be, for example, methyl, ethyl,
Y', prop-2-yl, butyl, but-2-y1, 2-methyiprop-1-yl or 2-methylprop-2-yl.
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- or 1; and pharmaceutically acceptable salts and sol vates thereof.

% abl e pharnmaceutically acceptable salts of the conpounds of general
¥-mul a (I4ngaH ude acid addition salts forned with pharmaceutically

icept abl e organic or inorganic acids for exanple, hydrochlorides,

jdr obr omi des, sul phates, al kyl - or aryl sul phonates (e.g.

g hanesul phonat es or p-tol uenesul phonat es), phosphates, acetates,

frates, succinates, tartrates, fumarajes and nal eates. Dihydrochloride

i ts are particularly suitable. O her "acids, such as oxalic, while not in
Ensel ves pharmaceutical ly acceptable, may be useful in the preparation of
gts useful as internmediates in obtaining the conpounds of fornula (1) and
i r pharmaceutically acceptable acid addition salts. The solvates may,

b exanplRsfetsingnipdingt eeneraidersrianil & halogenadtosr may be cofipeingl @e i ng
gLhe i mﬁ‘?@rtnﬁﬁ‘oﬂ i@@llriédéiémb%&h SOHRRIBRAS, ShiofiRe BYiPorhible ABfh.t hei r

g rmaceutt cally accept abl € acid addition salts together with

g naceutically acceptabl e sol vates.

Referring to the general formula (1), R' is suitably a methoxy, ethoxy or prop-2-oxy
5 group.

Referring to the general formula (1), R? is suitably a group

N 8 N
~ N ~nN% R \/@
N\O/ \O\// or A\
N—N N—N N—N
(A) €=} (€)

10
Referring to the general formula (1), when R® represents a halogen atom, this is
suitably chlorine, or more preferably flucrine.

Referring to the general formula (), when R* or R® represents a Cyalky! group this
15 s suitably a methyl group, or when R* or R® represents a C,4alkoxy group this is

suitably a methoxy group. Suitable values for R* include hydrogen, methyl,

methoxy, fluorine or trifluoromethyl.  Suitable values for R® include hydrogen,

fluorine, chiorine or bromine. R* and R® are suitably both hydrogen or suitably

both fluorine or suitably one of R* and R® is a methyl group and the other is a
20 halogen, e.g. a fluorine or bromine, atom.

Referring to the general formula (1), when R® is an NR'R® group, this is suitably
NHz, NH(C,.alkyl) e.g. NHmethyl, NHacyl i.e. NHC(O)methyl, or N(C,4alkyl); e.g.
N(methy!), or N(ethyt),.

Referring to the general formula (1), when R® is a C,alkyl group, this is suitably
methyl, ethy! or propyl.

Referring to the general formula (1), when RS is an -S(0)aC14alky! group, this is
Suitably -S(0),methyl, e.g. -S-methyl or -SO.methy!.
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' Itw be appreciated by those skilled in the art that the corrpounds of

forfgil a (1) contain at least two chiral centres (shown as * in fornmula (1))
and g hus exist in the formof two pairs of optical isoners (i.e

enarf i oner $)S2@id mi xt ures thereof including racem c m xtures.

3 For exanpl e the conpounds of fornmula (I) nmay be either cis isoners, as

sented by figures (a) and (b), or trans isoners, as represented by
es (c¢) and (d), or mxtures thereof.

5

Referring to the general formula (1), when R? is a group (A) as defined above, R®is
suitably a hydrogen atom or a Cisalkyl, e.g. methyl, ethyl or propyl,
(CHa2)mcyclopropyl, where m is zero, S(0),Cialkyl, e.g. -S(O)smethyl such as -S-
methyl or -SO.methyl, phenyl, NR'R?, e.g. NHz, NH(C.4alkyl) e.g. NHmethyl,
NHacyl i.e. NHC(O)methyl, or N(Cs-salkyl)s e.g. N(methyl), or N(ethyl),
CH.C(O)CF; or a triflucromethyl group.

N

Referring to the general formula (1), when R? is a group (B) as defined above, R® is
’ suitably hydrogen. When R%is a group (C) as defined above, R® is suitabty a C,.
10 salkyl, e.g. methy! or ethyl, or a (CH)mCyclopropyl, where m is 1, group.

Referring to the general formula (1), when R? is a group (A) as defined above, x is
suitably zero or 1. When R” is a group (B) as defined above, x is suitably zero or
1. When R?is a group (C) as defined above, x is suitably zero. -

15
Rlis preferably a methoxy group.

R? is preferably a group (A) as defined above.

U Ris preferably a hydrogen atom.

R* and R® are preferably hydrogen atoms.

R® is preferably a hydrogen atom, a Ci4alkyl, e.g. methyl, or a triflucromethyl
group.

X Is preferably zero.

A preferred class of compounds of formula (I) are those wherein R' is a
Cialkoxy group, R?is

S— ~™~N
\

-
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P the isonmers of the conpounds of fornula (1) represented by the
giures (a) to (d) and mxtures thereof including Tacemc mxtures are
i ggcl uded vvithiHn the scope of the invention. [err]  ThisSheet Has Been Replaced

(R

where R® is a hydrogen atom, a C,alkyl, cyclopropyl or triflucromethyf group, x is
sero and R, R* and R® are each hydrogen atoms.

5  Also preferred are the class of compounds of formula (I) wherein R' is a
C,alkoxy group, R? is

\
N=N
(A)

10  where R®is a hydrogen atom, a C,.alkyl, cyclopropyl, -S(0),Cswalky! (where n is
zero) or trifluoromethyl group, x is zero and R%, R* and R® are each hydrogen
atoms.

A further preferred class of compounds of formula (1) are those wherein R! is a
methoxy group, R? is a group (A) as defined above, x is zero, R®, R* and R® are
hydrogen atoms, and RS is a hydrogen atom or a methyl or trifluoromethy} group.

Specific compounds according to the invention include:
2-Methoxy-[5-(5-propyl-tetrazol-1-yl)-benzyl]-(cis-2-pheny!-piperidin-3-yl)-amine;
[5-(5-Ethyl-tetrazol-1-yl)-2-methoxy-benzyl}-(cis-2-phenyl-piperidin-3-yl)-amine;
(2-Methoxy-5-tetrazol-1-yl-benzyl)-(cis-2-phenyl-piperidin-3-y!)-amine;
[2-Methoxy-5-(5-methyl-tetrazol-1-yl)-benzyl]-(cis-2-phenyl-piperidin-3-yl)-amine,
2-Methoxy-5-(5-triflucromethyl-tetrazol-1-yl)-benzyl}-(cis-2-phenyi-piperidin-3-yl)-
amine;
{5-(5-Cyclopropyl-tetrazol-1-yl)-2-methoxy-benzylj-(cis-2-phenyi-piperidin-3-yl)-
amine;
2-Methoxy-[5-(5-methy!sulfanyl-tetrazol-1-yi)-benzyl}-(cis-2-phenyl-piperidin-3-yl)-
amine;

and the 25, 3S enantiomers thereof and pharmaceutically acceptable salts and
Solvates thereof.

Addition_al compcunds according to the invention include:
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peonpounds of fornula (I) are preferably in the formof their cis
rs (i.e. as represented by figures (a) and (b)). The 2S, 3S isoners

_"Z'the geB2EH formula (1), a Cl4al koxy group may be a straight chain or

b ai ght chain or branched chain al kyl group and may be, for exanple,
it hyl , ethyl, propyl, prop-2-yl, butyl, but-2-yl, 2-methyl prop-1-yl or
g et hyl prop-2-yl. 4

’

cis-(2-Methoxy-5-tetrazol-1-yl-benzyl)-(2-p-tolyl-piperidin-3-yl)-amine,
cis-[2-Methoxy-5-(S-trifluoromethyl-tetrazoi-1-yl)-benzyl]-{2-p-tolyl-piperidin-3-yl}-
aming; '
cis-{2-Methoxy-5-(S-methyl-tetrazol-1-yl)-benzyl]-(2-p-tolyl-piperidin-3-yl)-amine;
cis-[2-(3-Bromo-phenyl}-piperidin-3-yi]-(2-methoxy-5-tetrazol-1-yl-benzyl)-amine;
cis-[2-Methoxy-5-(5-methyl-tetrazol-1-yl)-benzyl]-{2-(4-methoxy-phenyl)-piperidin-
3-yl]-amine;
cis-[2-(3-Bromo-4-methyi-phenyl)-piperidin-3-yl]-{2-methoxy-5-(5-methyl-tetrazol-1-
yl)-benzyl]-amine;
cis-[2-(3-Chloro-phenyl)-piperidin-3-yi]-(2-methoxy-5-tetrazol-1-yl-benzyl)-amine;
cis-[2-(3-Fluoro-phenyl)-piperidin-3-yl]-[2-methoxy-5-(5-trifluoromethyl-tetrazol-1-
yl)-benzyll-amine;
cis-[2-(3-Fluoro-4-methylphenyl)-piperidin-3-yl}-[2-methoxy-5-(5-methyltetrazol-1-
yl}-tenzyl]-amine; :
cis-[2-(3-Fluorophenyl)-piperidin-3-yl]-[2-methoxy-5-(5-methyltetrazol-1-yl)-benzyl]-
amine;
cis-2-(4-Fluorophenyl)-piperidin-3-yl]-{2-methoxy-5-(methyltetrazol-I-yl)-benzyl}-
amine;
cis-[2-(3,4-Difluorophenyl)-piperidin-3-yl}-[2-methoxy-5-(5-methyltetrazol-1-yl)-
benzyl]-amine:. :
cis-[2-(3,4-Difluorophenyl)-piperidin-3-yl}-[2-methoxy-5-tetrazol-1-yl-benzyl]-amine;
Cis-[2-(3,4-Difluoro-phenyl)-piperidin-3-yl}-{2-methoxy-5-(5-trifluoromethyl-tetrazol-
1-yl)-benzyl}-amine;

Cis-[2-Methoxy-5-(5-methyl-tetrazol-1 -yl)-benzyl]-[2-(4-trifluoromethyl-phenyt)-
piperidin-3-yl]-amine;

Cis-(2-Methoxy-5-tetrazol-1 -yl-benzyl)-[2-(4-trifluoromethyi-phenyl)-piperidin-3-yi}-
amine; '

(4.}

£
b
3
*
:

@specially the 23, 3S enantiomers thereof and:

[2-Methoxy-5-( S-phenyl-tetrazol-1-yl)-benzyl}-(2S-phenyl-piperidin-3S-yl)-amine;
(?'Methoxy-S-(S-methylimino-4,5-dihydro-tetrazoI-1 -yl)-benzyl}-(2S-phenyl-
puperidin-3s-yl)-amine;

This Sheet Has Been Replaced

“e. as represented by figure (b)) are particularly preferred. Referring

'Sanched chai n al koxy group, for exanple, methoxy, ethoxy, propoxy, prop-2-
<y, butoxy, but-2-oxy or 2-nethylprop-2-oxy. A (Jerr]alkyl group may be a
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X

Boferring to the general fornmula (1), a hal—ogen atom may be a fluorine,
©l orine: - bromne or iodine atom such as a fluorine, chlorine or brom ne

gtom Referring to the general fornmula (1), Rlerr] is suitably a nethoxy,
hoxy ggb;?erl_pp 2-oxy group. Referring to the general fornula (1), Rerr]

F S sui t! group [err] Referring to the general formula (1), when
gl err] repr—esen{—s—ﬁr—hal—ogeﬁ—a’fom this is suitably chlorine, or nore

r ef er abl y flﬂ@%ﬁe@ﬁ{ ng to the general formula (1), when Rerr] or
'..:'1 err] represe grou this is suitably a nethyl group, or
en R err] or IHH ents a err]al koxy group this is

N-(1<{4-Methoxy-3-{(2S-phenyl-piperidin-3S-ylamino)-methyl(]-phenyl}-1H-tetrazol-
5-yl)-acetamide;

T,
e,
U

g
hil
f
i

[

y amine;
:f 5 [5-(5-Diethylamino-tetrazal-1-yt)-2-methoxy-benzyl]-{2S-phenyl-piperidin-3S-yl)-
” amine;
Qm

2l
o
s
z
%-
x
v
<

(5-(5-Dimethylamino-tetrazol-1-yl)-2-methoxy-benzyl]-(2S-phenyi-piperidin-3S-yl)-

1,1,1-Trifluoro-3-(1-{4-methoxy-3-[(2S-phenyl-piperidin-3S-ylamino)-methyl]-
phenyl}-1H-tetrazol-5-yl)-propan-2-one;
[5~(5-Methanesulfonyl-tetrazol-1-yl)-2-methoxy-benzyl}-(2S-phenyl-piperidin-3S-
yl}-amine;

[3-Chloro-2-methoxy-5-(5-methyl-tetrazol-1-yi)-benzyl]-(2S-phenyi-piperidin-3S-yl)-
amine;

[2S-(4-Fluoro-phenyl)-piperidin-38-yi]-{2-methoxy-5-(5-triftuoromethyi-tetrazol-1-
yl)-benzyll-amine;

(28,38)-[2-(4-F IuorophenyI)-p|penchn-3-yI]—(Z-methoxy-s-tetrazol -1-yl-benzyl)-
amine;

18

(5-(5-Amino-tetrazol-1-yi)-2-methoxy-benzyl]-(2S-phenyi-piperidin-3S-yl)-amine;
(2-Ethoxy-5-tetrazol-1-yl-benzyl)-([2S,3S}-2-phenyl piperidin-3-yl) amine; 1K
(2-Isopropoxy-5-tetrazol-1-ylbenzyl)-[(2S,3S]-2-phenyl piperidin-3-yl) amine; 1}

and pharmaceutically acceptable salts and solvates thereof.

Preferred compounds according to the invention are:

(2-Methoxy-5-tetrazol-1-yl-benzyl)-(ZS-pheny!-piperidin-BS-yI)-amine; and

[2-Methoxy-5-(5-trifucromethyl-tetrazol-1 -yl)-benzyl]-(2S-phenyl-piperidin-3S-yl)-
amine;

and pharmaceutically acceptable salts, especially the dihydrochloride salts, and |
Solvates thereof, i

; AT iy g g«
SEFTn N mns‘ﬁeﬂﬁfmwmg’* R i L 8 .

It will be appreciated that chemical compounds can be named in different ways
nd according to different naming conventions. For example "(2-Methoxy-5-
tetrazol. -1-yl-benzyi)-([2S,3S]-2-phenyl-piperidin-3-yl)-amine dihydrochloride” may

EX™
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-y a net hoxy group. Suitable values for R4 include hydrogen, nethyl,
Bxy, fluorine or trifluoromethyl. Suitable values for R5 include

en, fluorine, chlorine or bromne. Rerr] and Rerr] are suitably

i° hydqege@Hor suitably both fluorine or suitably one of Rlerr] and ,
#r] is a nmethyl group and the other is a halogem, —e:-g—a f+uorine or
iiyi ne, atom Referring to the general formhiaS}(cEt)Has%,?iﬁ grr] is an

*r]Rlerr] group, this is suitably NH err], H,ﬂm&qﬂ e) e.g.
g

thyl, NHacyl i.e. NHC(Onethyl, og N((err] :
thyl)[err] or N(ethyl)[err]. Referring to rmula (1),
Rlerr] is a (Jerr]alkyl group, this is suitably nethyl, ethyl or
Referring to the general formula (1), when R6 is an

;,;g]sg[beef%ﬁ%&iﬁlﬁ;ﬁ&%&ho}(ﬁbﬁet‘rg& -L%Iﬂt/l%%ryzyf)-s(&%,Bgi—alpra%ng}l-lﬁpe?id?d-
3-yl)-amine [2S}-phenyl-piperidin-[3S}-ylamine dihydrochioride]" or "(2-Methoxy-5-
tetrazol-1-yl-benzyl)-(2S-pheny!-piperidin-3S-yl)-amine dihydrochleride™.  "(2-
Methoxy-5-tetrazol-1-yl-benzyl)-(cis-2-phenyl-piperidin-3-yl)-amine” may also be
named as "cis-(2-Methoxy-5-tetrazol-1-yl-benzyl)-(2-phenyl-piperidin-3-yl)-amine".
Compounds may be name “...-3-piperidinamine” or “... piperidin-3-ylamine”. All
names are equally correct. Note that the R, S notation may appear within square
brackets (e.g. [2S]) or without square brackets.

>0 -

The compounds of the invention are antagonists of tachykinins, including
substance P and other. neurokinins both in vitro and in vivo and are thus of use in
the treatment of conditions mediated by tachykinins, including substance P and
other neurokinins.

'-."!5 The compounds of the invention possess NKq¢- receptor binding affinity as
determined in vitro by their ability to displace [3H]- substance P (SP) from NKq -
receptors in cell membranes of U-373MG human astrocytoma cells. U-373MG
membranes (25-35pg protein per tube) were prepared and incubated with [BH]-SP
(0.6-0.8nM) at 200C for 40min. Non-specific binding was defined as that
remaining in the presence of 1uM (+) CP-99,994.

NKi-receptor binding affinity has also been determined in vitro by the compounds’
ability to displace [3H] - substance P (SP) from recombinant human NK; receptors
&xpressed in Chinese Hamster Ovary (CHO) cell membranes. CHO membranes
{3-5ug protein per tube) were prepared and incubated with [3H]-SP (0.6 - 0.8nM)
at 20°C for 40min. Non-specific binding was defined as that remaining in the
Presence of 1uM (+) CP99,994.

'Tnf;e compounds of the invention have been shown to have anti-emetic activity as
ICated by for example their ability to inhibit radiation-induced emesis in the
ferret. 1n this model of emesis the onset of retching and vomiting occurs
3PProximately 20 minutes after whole body irradiation (2 Grey = 200 Rads). The
::s; c;:Jmpound is admini‘stered (e.g. i.p, p.o., i.v,, s.c) immediately after irradiation
S effect on emesis .determined by comparison with appropriate controls.
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o

I
ably hydrogen.
ably a C(Jerr]- 4alkyl,
err])[err]cycl opropyl,

la (1),
o A L% a0 et A R B UK AT

orof i LB,

To the general formula (1), when Rlerr] is a group (A) as defined

"R[err] Is suitably a hydrogen atomor a C[err]al kyl, e.g. nethyl,
> or propyl, '

SR

hyl, NHacyl i.e. NHC(O) nethyl, or N(C[err]al[u
1)2, CHerr]C(OCF err] or a trifluoromethy ﬂugmﬂw,
when Rlerr] is a group (B) a
a

(CHerr])[err]cycl opropyl, where mis zero,

e.g. -S(OJerr]nmethyl such as -5 methylt—or

NRlerr]Rlerr], e.g. NH eThiShedNHbsTetiRe)idleky!) €. 0.
thyl)2 or

Fri ng to the

e, Rerr] is

is a group (C) as defined above, R err]

or

Referring to the general
X is suitably

formula (1),

When Rl err] IS

e.g. nethyl or ethyl,

where mis 1, group.

when Rlerr] is a group (A as defined above,

as_ define OVE,

Alternatively, the test compounds may be
administered before irradiation or before treatment with an emetogen, for example
1.5, 3 or 6 hours before irradiation.

Compounds of the invention have been shown to inhibit radiation-induced emesis
at a dose of 0.03-3mg/kg s.c. in the above test.

The ccmpounds of the invention are potent and specific NK; antagonists.

Furthermore, they exhibit good oral bioavailability and have an advantageous
duration of action.

Compounds of the invention are useful as analgesics in particular they are useful
in the treatment of traumatic pain such as postcperative pain; traumatic avulsion
Fain such as brachial plexus: chronic pain such as arthritic pain such as occurring
In osteo-, rheumatoid or psoriatic arthritis; neuropathic pain such as post-herpetic
neuraigia, trigeminal neuralgia, segmental or intercostal neuralgia, fibromyalgia,
causalgia, peripheral neuropathy, diabetic neuropathy, chemotherapy-induced
neuropathy, AIDS related neuropathy, occipital neuralgia, geniculate neuralgia,
glqssopharyngeal neuralgia, reflex sympathetic dystrophy, phantom limb pain;
various forms of headache such as migraine, acute or chronic tension headache,
temporomandibular pain, maxillary .sinus pain, cluster headache; odontalgia;
tancer pain; pain of visceral origin; gastrointestinal pain; nerve entrapment painj
Sport's injury pain: dysmennorrhoea; menstrual pain; meningitis; arachnoiditis,j
;nnUS_cul.oskeletal_pain; low ba?k pain e.g. spinal stenosis: proiapsed disc; sciatica;

Qina; ankylosing spondyolitis; gout; burns; scar pain; itch; and thalamic pain
Such as post stroke thalamic pain.

s:r’:zj::c:: of the inven.tion are also useful as antiinflammatory agents in
chronic. b ey _a're useful in the tn.'eatment of inflammation in asthma, influenza,
diseases O::;hltxs anc.i rhe}Jmatosd arthritis; in the treatment of inflammatory
i”ﬂammato be gastro.:ntestmal tract such as Crohn's disease, ulcerative colitis,
damace. .ry owel drsea.xse and non-steroidal anti-inflammatery drug induced

G&, inflammatory diseases of the skin such as herpes and eczema:
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®10

R 200

oundg”®

Is preferably a group (A) as defined above. Rerr] is preferably a
F¥ogen atom Rlerr] and Rerr] are preferably hydrogen atoms Rl err]
ferably a hydrogen atom a (errjal kyl, e.g. met hyl , or

#f | uor g ug¢ gr olips Sheet HhsBep 1RbIGLAP! Y Zer o, referred cI ass of
' for

m,ﬂ””mm wher ei n R[err] Is a (Jerr]al koxy group,

rrula
is [err]

|

inflammatory diseases of the bladder such-as cystitis and urge (i.e. urinary)
incontinence; and eye and dental inflammation.

Compounds of the invention are also useful in the treatment of allergic disorders in
particular allergic disorders of the skin such as urticaria, and allergic disorders of
the airways such as rhinitis.

Compounds of the invention may also be useful in the treatment of CNS disorders
in particular psychoses such as schizophrenia, mania or dementia; cognitive
disorders e.g. Alzheimer's disease; anxiety; AIDS related dementia; diabetic
neuropathy; multiple sclerosis; depression; Parkinson's disease; and dependency

on drugs or substances of abuse; and also the compounds of the invention may’

act as myorelaxants and antispasmodics.

Compounds of the invention are also useful in the treatment of emesis; ie.
nausea, retching and vomiting. Emesis includes. acute emesis, delayed or late
emesis and anticipatory emesis. The compounds of the invention, are useful in
the treatment of emesis however induced. For example, emesis may be induced
by drugs such as cancer chemotherapeutic agents such as alkylating agents, e.qg.
cyclophosphamide, carmustine, lomustine and chlorambucil; cytotoxic antibiotics,
e.g. dactinomycin, doxorubicin, mitomycin-C and bleomycin; anti-metabolites, e.g.
Cytarabine, methotrexate and 5- fluorouracil; vinca alkaloids, e.g. etoposide,
vinblastine and vincristine; and others such as cisplatin, dacarbazine,
procarbazine and hydroxyurea; and combinations thereof: radiation sickness;
radiation therapy, e.g. irradiation of the thorax or abdomen, such as in the
treatment of cancer; poisons; toxins such as toxins caused by metabolic disorders
Or by infection, e.g. gastritis, or released during bacterial or viral gastrointestinal
infection; pregnancy; vestibular disorders, such as motion sickness, vertigo,
dizziness and Meniere's disease; post-operative sickness; gastrointestinal
Obstruction; reduced gastrointestinal motility; visceral pain, e.g. myocardial

nfarction or peritonitis; migraine; increased intercranial pressure; decreased

Intercranig) pressure (e.g. altitude sickness); opioid analgesics, such as morpHine;
and gastro-oesophageal reflux disease, acid indigestion, over-indulgence of food
Or drink, acid stomach, sour stormach, waterbrash/regurgitation, heartburn, such as

S
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ere R6 is a hydrogen atom a ([err]alkyl, cyclopropyl or

guoronet hyl group, x is zere-and Rlerr], Rerr] and Rerr] are each
gen at ons. —A'so pr preferre are the class of conmpounds of fornmula (1)

RB é{%h |smﬁ8{\@t group, Rlerr] is [err] where R err]
hydr“é atom cycl opropyl, -S(OJ[err]Cerr]alkyl
e nis zero) o hyI group, X is zero and Rlerr] Rerr] and

are each hyd en atom;
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episodic heartburn, nocturnal heartburn, -and meal-induced heartburn and
dyspepsia. '

Compounds of the invention are also useful in the treatment of gastrointestinal
disorders such as irritable bowel syndrome: skin disorders such as psoriasis,
pruritis and sunburn; vasospastic diseases such as angina, vascular headache
and Reynaud's disease; cerebral ischeamia such as cerebral vasospasm following
subarachnoid haemorrhage; fibresing and collagen diseases such as scleroderma
and eosinophilic fascicliasis; disorders related to immune enhancement or
suppression such as systemic lupus erythematosus and rheumatic diseases such
as fibrositis; and cough.

The invention therefore provides a compound of formula (1) or a pharmaceutically
acceptable salt or solvate thereof for use in therapy, in particular in human
medicine.

There is alsc provided as a further aspect of the invention the use of a compound
of formula (I) or a pharmaceutically acceptable salt or solvate thereof in the
preparation of a medicament for use in the treatment of conditions mediated by
tachykinins, including substance P and other neurokinins.

In an alternative or further aspect there is provided a method for the treatment of a
mammal, including man, in particular in the treatment of conditions mediated by
tachykinins, including substance P and other neurokinins, comprising
administration of an effective amount of a compound of formula (I) or a
Pharmaceutically acceptable salt thereof.

it will be appreciated that reference to treatment is intended to include prophylaxis
&s well as the alleviation of established symptoms. Compounds of formula (I) may
be administered as the raw chemical but the active ingredient is preferably
Presented as a pharmaceutical formulation.

AOCO“"”Q‘Y the invention also provides a pharmaceutical composition which

Comprises at least one compound of formula (1) or a pharmaceutically acceptable
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ed class of conpounds of formula (1) are those wherein
%S a nethoxy group, R2 is a group (A a3~deLLned_above . X 1s zero,
f. Rlerr] and Rlerr] are hydrogen atons, |s a hydrogen at om or
gyl or trifluoronmethyl group. Specific co ﬂto t he

% i qn92@idl ude: 2- Met hoxy- [ 5- (5- propyl-tetrazol
fbenzyl ] - (ci s-2-phenyl - pi peri di n-3-yl)-am ne;
- met hoxy- benzyl ] - (ci s-2- phenyl - pi peri di n- 3- yI) an1ne

t hoxy-5-tetrazol -1 -yl - benzyl) (CIS 2- phenyl - pi peri di n-3-yl)-am ne;
Bt hoxy-5- (5-nethyl -tetrazol -

enzyl]-(cis-2-phenyl - plperldln 3 yl ) -am ne,
oxy-5-(5-trifluoromethyl-tetrazol -

=benzyl ] - (ci s-2-phenyl - pi peridin-3-yl)- am ne;

ks Q/Ckﬁﬂér%laﬁ andetdriiited for admlmstratxon by ary convement route.- Such
en

ot howmp@gn{@lﬁ@{?«/.lgﬁ} é[aszy]f;p %tég%ag%pp gélfor use in meéiargn%e in particular

) - benzbh-rhedieing; Bhdrudn bty Be Ybimuiasd i) adishvehosh mafiner
it i offer s t her eof har maceuti cal | y, acceptabl e salts and sol vat es
! cof Lsina P SHRIP BRI A ST APREIS GHTRE SHOBIRPER- | ncl ude

trazol-l

Thus compounds of formula (l) may be formulated for oral, buccal, parenteral,
topical (including ophthalmic and nasal), depot or rectal administration or in a form
suitable for administration by inhalation or insufflation (either through the mouth or

nose).

For oral administration, the pharmaceutical compositions may take the form of, for
example, tablets or capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents (e.g.
pregelatinised maize  starch, - polyvinylpyrrolidone or hydroxypropy!
methylcellulose);, fillers (e.g. lactose, microcrystalline celluiose or calcium
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium starch glycollate); or wetting agents
(e.g. sodium lauryl sulphate). The tablets may be coated by methods well known in
: the art. Liquid preparations for oral administration may take the form of,. for
_ e 20 example, solutions, syrups or suspensions, or they may be presented as a dry
t product for constitution with water or other suitable vehicle before use." Such liquid
preparations may be prepared by conventional means with pharmaceutically
acceptable additives such as suspending agents (e.g. sorbitol syrup, cellulose
derivatives or hydrogenated edible fats); emulsifying agents (e.g. lecithin or
: 28 acacia); non-aqueous vehicles (e.g. almond oil, oily esters, ethyl alcohol or
fractionated vegetable oils); and preservatives (e.g. methyl or propyl-p-
hydroxybenzoates or sorbic acid). The preparations may also contain buffer salts,
flavouring, colouring and sweetening agents as appropriate.

Preparations for oral administration may be suitably formulated to give controlled
release of the active compound.

For buccal administration the composition may take the form of tablets or lozenges
‘ormutated in conventional manner.
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pOXy-o-tetrazol -1 -yl -benzyl)-(2-p-tolyl-piperidin-3-yl)-am ne;
Fhoxy-5-(5-trifluoronethyl-tetrazol=1-
-(2-p-tolyl-piperidin-3-yl]- am Ne;s Sheet Has Been Replaced

]
% 5-(5-nethyl -tetrazol -1
19% -p-tolyl-piperidin-3-yl)-an ne; Ulm il“lU”'!U“
Br onp- phenyl ) - pi peridin-3-yl]-(2-neth o
)-am ne; cis-[2-Mthoxy-5-(5-nmethyl-tetrazol-1
| ][ 2- (4- met hoxy- phenyl ) - pi pegi di n- 3-yl ] -am ne;
- Br ono4- et hyl - phenyl ) - pi peridi n-3-yl]-[2-nethoxy-5-(5-nmethyl-tetr
=yl ) - benzyl ] - am ne;
:Chl or o- phenyl ) - pi peri di n-3-yl]-(2-nmethoxy-5-tetrazol - 1-yl - benzyl) -

-1
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5 Fl :JOI‘O- phelnill ) - pi peridin-3-yl]-[2-nethoxy-5-(5-t ridfl uorotrret hyl -te
e - - f-tAB1if¥ention may be formulated for parenteral administration
.Sﬁ%ﬁg%}]hglr RRemY LA iR Esmiididds B Ioada Sraptdy! tetra
presented in unit dosage form e.g. in ampoules or in multi-dose containers, with an

- gdded preservative. The compositions may take such forms as suspensions,
solutions or emulsions in cily or aqueous vehicles, and may contain formulatory

~ agents such as suspending, stabilising and/or dispersing agents. Alternatively, the

active ingredient may be in powder form for constitution with a suitable vehicle,

8.g. sterile pyrogen-free water, before use.

Rty

NO—TODO DO !

.9~

The compounds of the invention may be formulated for topical administration in
the form of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g.
sye, ear or nose drops). Ointments and creams may, for example, be formulated
with an agueous or oily base with the addition of suitable thickening and/or gelling
agents. Ointments for administration to the eye may be manufactured in a sterile
manner using sterilised components.

Lotions may be formulated with an aqueous or oily base and will in general also
contain one or more emulsifying agents, stabilising agents, dispersing agents,
suspending agents, thickening agents, or colouring agents. Drops may be
formulated with an aqueous or non aqueous base also comprising one or more
dispersing agents, stabilising agents, solubilising agents or suspending agents.
They may also contain a preservative.

The compounds of the invention may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g. containing conventional

Suppository bases such as cocoa butter or other glycerides.

The compounds of the invention may also be formulated as depot preparations.

: } Such long acting formulations may be administered by implantation (for example
Q Subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
€xample, the compounds of the invention may be formulated with suitable

SClymeric or hydrophobic materials (for example as an emuision in an acceptable -
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-am ne;
Fl uor ophenyl ) - pi peri di n-3-yl ] -[ 2- net h%ig-s}?e;t({g;&ee}lﬂ%kaggt razol -1

) oophe A

_FL gigiophenyl ) - pi peri di n-3-yl]-[ 2- met hoxyHHm
i e

3, 4- D| fl uorophenyl) - pi peridin-3-yl]-[2-nethoxy-5-(5-nethyltetrazol -
nzyl]-am ne; .
3, 4- Di f1 uor ophenyl ) - pi peridin-gsyl]-[2-nethoxy-5-tetrazol -1

Zyl ] - am ne;
#3, 4- Di f| uor o- phenyl ) - pi peri di n-3-yl]-[2-methoxy-5-(5-trifluoromethy
#ol - 1-yl)-benzyl]-am ne; cis-[2-Mthoxy-5-(5-nethyl-tetrazol-1

1]1-[2-(4-trifl t hyl - ph 1) -, pi .. di.n-3-yi]-an ne;

'&-%WW] [4'ogfetxgl't1§rl%l lrje?srir?srreor 3/5 S;Parier@(y %olugllepgérlivaltir\]/es, Pgr]ex%nr?\p?g as a

yl ?’-r@Mgbmmbfslaupronet hyl - phenyl ) - pi peri din-3-yl]- am ne;

ﬁ i 2S, 3S enantioners thereof and:
ihXy- 5- (5- phenyl -tetrazol -1 -
87 b intrafasdl eadnhinstration dine-&Bpdyndsnofitae invention may be formulated

s SIS oY ddHifRedign hdYS RibBle felbrel o Ui BBGY! dafiédpneny! -
alternatively as a ‘powder mix with a suitable carrier for administration using a

suitable delivery device.

azol -1-yl)-b
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The compositions may contain from 0.1% upwards, e.g. 0.1 - 98% of the active
material, depending on the method of administration. A proposed dose of the
compounds of the invention is 0.05 mg/kg to about 400 mg/kg bodyweight per day
e.g. 0.05mg/kg to Smg/kg per day. It will be appreciated that it may be necessary
to make routine variations to the dosage, depending on the age and condition of
the patient and the .precise dosage will be ultimately at the discretion of the
attendant physician or veterinarian. The -dosage will also depend on the route of
administration and the particular compound selected.

' The compounds of formula () may, if desired, be administered with one or more
therapeutic agents and formulated for administration by any convenient route in a
conventional manner. Appropriate doses will be readily appreciated by those
8Killed in the art. For example, the compounds of formula (I) may be administered
In combination with a systematic anti-inflammatory corticosteroid such as methyl
Prednisolone or dexamethasone, or a 5HT4 antagonist such as ondansetron,
granisetron or metoclopramide. Antagonists of tachykinins, including substance P
and other neurokinins, for example, the compounds of formula {}), may also be
dministered in combination with sympathomimetics such as ephedrine,
Pseudoephedrine and oxymetazoline. Compounds which are specific antagonists
at NK, receptors, such as the compounds of formula (I}, may be administered in
Combination with compounds which are specific antagonists at NK; receptors.

Compounds of formula (1), and salts and solvates thereof, may be prepared by the
ge:neral methods outlined hereinafter. In the following description, the groups RT,
R’ R, R* and RS and x are as previously defined for compounds of formula (1)
Unless otherwise stated.
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S - Vet hoxy- 3{ ( 2S- phenyl - pi peri di n- 3S-yl ani no) - net hyl ] - phenyl }- 1
A 5-yl)-acetam de; [5-(5-Di nethylam no-tetrazot-1
t hoxy- benzyl ] - (2S- phenyl - pi peri di n-3S-yl) - alr.liierﬁéetHasBechplaced

t, ¥b@Ri no-tetrazol -1
thoxy-benzyl ] - (2S- phenyl - pi peri di n- 3S-yl) - anum m&mw”w
; ' I1-

0- 3- (1-{4- met hoxy- 3-[ (2S- phenyl - pi peri di n-3S
Htetrazol - 5-yl ) - propan-2-one; [5-(5-Methanesul fonyl-tetrazol-1

t hoxy- benzyl ] - (2S- phenyl - pi pergdi n-3S- yl ) -am ne;

)- 2- met hoxy- 5- (5-net hyl -tetrazol -1

7yl ] - (2S- phenyl - pi peri di n-3S-yl)- am ne;

8 uor o- phenyl ) - pi peri di n-3S-yl]-[2-met hoxy-5-(5-trifluoromethyl-tetr

' According to @ first general process (A), a compeund of formula (I) may be
prepafed by reacting a compound of formula (11):

\N/\ i
H

RS R

with a compound of formula (1)

| i (1
OH R
R1

- o form the intermediate imine, which may be isolated if required,

followed by reduction of the imine using a suitable metal reducing agent such as a
- Metal hydride, for example a borane hydride, alane hydride or a metal hydride
Complex like lithium aluminum hydride or sodium borohydride, or an organo-
= Metallic complex such as borane- methy! sulphide, S-borabicyclononane (S-BBN),
triethyfsilane, sodium triacetoxyborohydride, sodium cyanoborohydride and the
like. Alternatively, catalytic hydrogenation may be used, for example using a
Platinum Catalyst in a suitable solvent e.g. ethanol.

The Condensation reaction conveniently takes place in a suitable solvent such as
s 8N aleohol (e.g. methanol), an aromatic hydrocarbon (e.g. benzene, toluene or
. Xlene) or a chiorinated hydrocarbon (e.g. dichloromethane or dichloroethane) at a
te."’Perature ranging from ambient to the reflux temperature of the reaction
Mixture. The reaction preferably takes place in the presence of a catalytic amount
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¥ amne; (2S

®| uor ophenyl ) - pi peridin-3-yl]-(2-nmethoxy-5-tetrazol -1

¥ - am ne; (5-(5-Amno-tetrazol-1 ) I
anyl ] - (2S- phenyl - pi peri di n-3S-yl ) - djfi @tHasBeenRepfaced

-t etrazol -1-yl -benzyl) - ([ 2S, 3] - 2- phenyl I ) am ne;
BXy-5-tetrazol -1 -yl benzyl)-[(2S, 3F] - 2- phe I 3-yl)
' pharmaceutically acceptable salts and sol vates :

zeonpounds according to the invgntion are:

g

t 5-tetrazol - 1-yl - benzyl ) - (2S- phenyt - pi peri di n-3S-yl)-am ne; and
i 5-(5-trifuoronethyl-tetrazol -1
1]-(2S- phenyl - pi peridin-3S-yl)- amne; and pharmaceutically

I L S A e
§ apdibr & denyiirating @gent Seckems malecnizr ciemesntar dhe . refotiorexeawl e
ke plageynper Paan-3lark Londitions. oi peri din-3-y1)-ani ne

ori de" may

The reduction step conveniently takes place in a suitable solvent such as
acetonitrile, dimethylformamide, benzene, chiorinated hydrocarbons such as
dichloromethane or dichloroethane, ethers such as diethyl ether, tetrahydrofuran,
dioxane and 1,2- dimethoxyethane and alcohols such as ethanol at a temperature
ranging from 00C to the reflux temperature of the reaction mixture.

Process (A) may also take place in one step without isolation of the intermediate
imine if the condensation reaction takes place in the presence of sodium
cyancborohydride or scdium triacetoxyborohydride. Further reduction is therefore
unnecessary in this case.

When carrying out process (A) where R? is a group (C) as defined hereinbefore,
R®is preferably a C,alkyl group.

Compounds of formula (i) may be prepared by reducing compounds of formula
(V)

N (V)

R® R*

under suitable reducing conditions, such as catalytic hydrogenation, for example
Using a platinum catalyst, e.g. platinum (IV) oxide, in a suitable solvent like
&thanol, preferably in the presence of concentrated hydrochloric acid.

Zek

Compounds of formula (IV) may be prepared by reacting 2-chloro-3-nitropyridine
With a compound of formula (V)

SRR 0.5\ 1 4 T Y SR AR PR g o
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el S =
Y- 5-tetrazol - 1-yl -benzyl ) - ([ 2S, 3S] - 2- phenyl - pi peri di n-
I [ 2S] - phenyl - pi peridi n-[3S] -yl am ne di hydrochioride]" or

H tetrazol -1 -yl -benzyl)-(2S-phenyl - pi peridin-3S-yl)-am ne
vde". "(2-
trazol - 1-yl - benzyl ) - (ci s- 2- phenyl - pi peri di n-3-yl)-am ne" my
d as
hoxy-5-tetrazol - 1-yl - benzy}g - (2- phenyl - pi peri di n-3-yl)-am ne".
y be nane "...-3-piperidinamne or "... piperidin-3-ylam ne".
e equally correct. Note that the R, S notation nmay appear
re brackets (e.g. [2S]) or without square brackets. The
f the invention are @mgoni sts of tachykinins, including
=P and ot her neur oki ni ns th in vitro and in vivo and are thus

N4
R‘?—-\ R*

M
the presence of a palladium (O) catalyst such as tetrakis (triphenyl phosphine)
jadium (O). The reaction suitably takes place in the presence of a solvent such

>38 an ether, e.g. dimethoxyethane, at an elevated temperature and preferably in
ihe presence of a base such as sodium carbonate.

ompounds of formula (V) may be prepared by reacting the corresponding bromo-
‘ecmpounds under Grignard conditions followed by reaction with tri-
iscpropylborate.

v Alternatively, compounds of formula (Il) may be prepared by reducing compounds
.. of formula (V1)

1) 'J

R® R* ‘
\

under suitable reducing conditions, for example using a metal hydride complex
uch as sodium borohydride in the presence of zirconium (IV) chloride in a
Suitable solvent such as tetrahydrofuran.

SMpounds of formula (V1) may be prepared by reacting compounds of formula
1)

——
—_——
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E

jet ment  of condi tions nedi ated by tachykinins, including substance P

gor neur oki nins. The conpounds of the invention possess NK[err]-

9r binding affinity as determned in vitro by their ability to

e 1f@2C¢H substance P (SP) from NK[err]. receptors in cell nenbranes

3M5 human astrocytoma cells. U 373M5 nenbranes (25-35[err]g protein

e) were prepared and i ncubated with [3H -SP (0.6-0.8nM at 20[err]C

n. Non-specific binding was defined as that remaining in the

e of 1 [err]M(+) CP-99,994. MK err]-receptor binding affinity has

2en deternmined in vitro by the conpounds' ability to displace [3H -

ce P (SP) fromreconbi nant human NK[err] receptors expressed in
Hanster Ovary (CHO cell nenbranes. CHO nmenbranes (3-5[err]g

&N per tube) were prepared ipeubated with [3H-SP (0.6 - 0.8nM at
"]C for 40m n. Non- speC|f|cfb|n I ng was defined as that remaining in

NT OV DT T OO —= Qo

B

sence of 1 pM (+) CP99, he conp nds of the invention have
own to have antl-ematl@act Nvi as indi cat ed by for exanple their
.y to inhibit radiation-induced erre isinthe ferret. In this nodel

Esis the onset of retching and I ng occurs approximately 20
es after whol e body |rrad|at|on X?*é?ey [err] 200 Rads). The test
&und i s adninistered (e.g. p, ¥.o.,RYi.v., s.c) imediately after
tion and its effect on enES|s detern1ned by conparison with
priate controls.

with hydroxylamine hydrochloride in the presence of pyridine.

Q 32 i

Compounds of formula (VIl) may be prepared by reacting compounds of formula
(Vi)

(v

with ozone in the presence of potassium t-butoxide in a suitable solvent such as a
mixture of dichloromethane and methanol.

Compounds of formula (Vill) may be prepared by reacting compounds of formula
(IX)

CHC

N 7/ ¥

With methy|-4-nitrobutyrate and ammonium acetate, in a suitable solvent such as
3N alcohol, e.g. ethanol at elevated temperature.

Compounds of formula (ill) may be prepared by reacting compounds of formula (X)

\ Sheet Has Been Replaced
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pr—enmetic activity may al so be denpnstrated using other enetogens
Bci splatin and i pecacuanha. Alternatively, the test conpounds may
'" |stered before irradiation or before treatnent with an emnetogen,

g9, 3 or 6 hours before irradiation. Conpounds of the

20

RZ

t
(CH)

A
|-

X
HC /Y\ R3
OH

with a C14alkylating agent, such as a C4_4alkyl iodide, in the presence cof a base
such as potassium carbonate.

Compounds of formula (X) may be prepared by reacting compounds of formuia
(X1)

RZ

(CH,)

(Xn
R
OH

with hexamethylenetetramine in the presence of trifluoroacetic acid at elevated
temperature.

Cempounds of formula (X1) where R%is a group (A) as defined hereinbefore and x
is zero may be prepared by reacting the appropriate p-hydroxyaniline, or a
protected derivative thereof, with compounds of formula (XI})

RE-C(OR%), (xu)

(where RS is methyl or ethyl), for example triethylorthoacetate, in acetic acid

followed by reaction with sodium azide at elevated temperature and deprotection if
ﬂecessary.

?Ompounds of formula (XI) where R? is a group (A) as defined hereinbefore and x
8 zero may also be prepared by reacting a compound of formula (XI!I}

This Sheet Has Been Replaced

ﬁ%\ e been shown to inhibit radiation-induced enesis at a dose of
/kg S.c. in the above test. The conpounds of the invention are
and specific NK[err] antagonists.
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pre, they exhibit good oral bioavailability and have an

fageous duration of action. Conpounds of the invention are useful as
Bsics in particular they are useful in the treatnent of traumatic pain
o pﬂ?@ﬂ@ﬂrative pai n; traumatic avul sion pain such as brachi al

; chronic pain such as arthritic pain such as occurring in osteo-,
toid or psoriatic arthritis; neuropathic pain such as post-herpetic
gia, trigemnal neuralgia, segnental or intercostal neuralgia,

al gi a, causal gia, peripheral neyyopathy, diabetic neuropathy,

her apy-i nduced neuropathy, AIDS Tel ated neuropat hy, occipital

gi a, genicul ate neural gia, gl ossopharyngeal neuralgia, reflex

hetic dystrophy, phantomlinb pain; various forms of headache such as
ne, acute or chronic tensign heagdache, tenporonmandi bular pain,

ary sinus pain, cluster hea e; odontal gia; cancer pain; pain of

al origin; gastrointestinal p@ain; nerve entrapment pain;, sport's

% pain; dysnennorrhoea; nenstrjyal pain; neningitis; arachnoiditis;
oskel etal pain; |ow back painje.g. spiifal stenosis; prol apsed disc;

ca; angi na; ankyl osing spon Itis; gout; burns; scar pain; itch;
al am ¢ pain such as post StrOkea‘{t hal am ¢ pain. Conpounds of the

on are al so useful as antilinfl ammatory agents in particular they are
in the treatnent of infla omrPn asthma, influenza, chronic
itis and rheumatoid arthritis} in the treatment of inflammtory
es of the gastrointestinal tr@gt such as Crohn's disease, ulcerative

or a protected derivative thereof, with sodium azide in acetic acid at elevated
temperature, followed by deprotection if necessary.

Compounds of formula (XIIl) may be prepared by reacting a compound of formuia
(XIv)

NHCO-R®

(Xv)

OH

or a protected derivative thereof, with resin-supported triphenylphosphine in
carbon tetrachloride at elevated temperature.

Compounds of formula (XIV) may be prepared by reacting the appropriate p-
hYdrcxyzaniline, or a protected derivative thereof, with the appropriate acid chloride
Or anhydride, i.e. R8-COCI or R8-CO.0.CO-Ré, for example trifluoroacetic
@nhydride or cyclopropane carbonyl chloride.

_C°m90unds of formula (XI) where R? is a group (A) as defined hereinbefore and x
'S zero, or protected derivatives thereof, may alternatively be prepared by reacting
®mpounds of formula (XIV), or protected derivatives thereof, with an acid

anhydride such as trifluoroacetic anhydride or trifluoromethane sulfonic anhydride
And sadium azide in acetonitrife.
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prat ory bowel di sease and non-steroidal anti-inflammatory drug i nduced T
; inflammatory di seases of the skin such as herpes and eczeng;
CEVENT  SHEET 11
:qsﬁQJ{dlseases of the bladder such as cystitis and urge (i.e
y) incontinence; and eye and dental inflammation. Conpounds of the
lon are also useful in the treatnent of allergic disorders in
| ar allergic disorders of the skin such as urticaria, and allergic

compounds of formula (1ll) where R? is a group (A) as defined hereinbefore, x is
zero and R® is -NH, may alternatively be prepared by reacting compounds of

formula (XV)

NHCN

S
1 xv)
= 3
CHC R

R‘l

or a protected derivative thereof, with ammonium chloride and sodium azide at
elevated temperature, suitably in a solvent such-as dimethylformamide, followed
by deprotection where required.

Compounds of formula (XV) may be prepared by reacting compounds of formula
(1) where R?is a group (A) as defined hereinbefore, x is zero and R® is hydrogen,
or a protected derivative thereof, with n-butyl lithium in a suitable solvent such as
tetrahydrofur_an.

Compounds of formula (1), or protected derivatives thereof, where R°® represents
One group may be converted into other compounds of formula ({ll), or protected
derivatives thereof, where R® represents a different group using conventional
- Procedures, such as alkylation, acylation or oxidation.

Compounds of formula () may alternatively be prepared by oxidising compounds
of formula (XVI1)

RZ
l

(CH,),
I

| (XVI)

HOH,C Z R
Rl
_—
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nds of the invention may al so be useful in the treatnment of CNS

ders in particular psychoses such as schizophrenia, mania or denenti a;
itive disorders e. g. Alzheinmer's disease; anxiety; AIDS rel ated

nti aj1d®GBeti c neuropathy; multiple sclerosis; depression; Parkinson's
ase; and dependency on drugs or substances of abuse; and also the
ounds of the invention may act as myorel axants and anti spasnodi cs.
sounds of the invention are also useful in the treatnent of enesis, i.e.
ea, retching and vomting. Enesis28ncludes acute enesis, delayed or
enesis and anticipatory enesis. The conpounds of the invention, are
ul in the treatnent of enesis however induced. For exanple, enesis may
duced by drugs such as cancer chenot herapeutic agents such as

ating a roustin I e
oo 1 Sultle s acPEERRI 28 Ao R AhR, ) £ TsRabREe e
Ci Budh adn lethernpg. tetranydrofutsraab eleveted terrgperai;arar abi ne, nethotrexate
- fluorouracil; vinca al kal oids, e.g. etoposide, vinblastine and:
istine; and others such as C|splat|n dacar bazi ne, procarbazi ne and
xyuCeanpOandS obfasmda DSW8 mayebe greparaditm reshcisgtamraunds:afifammea
fvg i rradiation of the thorax or abdonen, such as in the
| cancer; poisons; toxins such as toxi ns caused by netabolic
#lers or by infection, e.g. gastritis, or released during bacterial or
Wgastr0|ntest|nal i nfection; prégnancy; vestibular disorders, such as
h sickness, vertigo, dizziness P Meni ere' s di sease; post-operative
LSS gastr0|ntest|nal obstruction} reduced gastrointestinal notility;
al pain, e.g. nyocardia

(xvir)
MeO,C R

R1

with a suitable reducing agent such as a metal hydride complex such as lithium
borohydride in a suitable solvent such as an ether, e.g. tetrahydrofuran, or an
alcohol, e.g. ethanol, or a mixture thereof.

- Compounds of formula (XVII) where R?is a group (A) as defined hereinbefore and
5 xis zero may be prepared from the corresponding 2-alkoxy-5-amino benzoic acid
methyl ester by reacting with compounds of formula (Xii) as defined above, e.g.
e triethy] orthoformate, and sodium azide in glacial acetic acid and dimethylform-
: amide at elevated temperature.
Suutable 2-alkoxy-5-amino benzoic acid methyl esters are either known or may be
:Pfepared according to methods known for the preparation of known compounds
0-9. the method described by Bergman ef al in Can.J.Chem, (1973), 51, 162-70.

OMpounds of formula (1ll) where R? is a group (A) or (B) as defined hereinbefore
dxis 1, may be prepared by reacting compounds of formula (XVIif)

T Tee—

This Sheet H,

//ll/l///lll/////l/i?/i’i/“"

THIS SHEET HAS BEEN
REPLACED




ieased intercranial pressure (e.g. altitude sickness); opioid
.gesi cs, such as norphine; and gastro-oesophageal refTux disease,

rbrash/ regurgitation, heartburn, such as

epi sodi ¢ heartburn, nocturnal heartburn, and

it nent  of gastroi ntesti nal 24

AN XVII
ll/\ (xvi

(where hal is a halogen, e.g. bromine cr chlorine, atom) with tetrazole in the
presence of a base such as triethylamine or potassium carbonate in a suitable
solvent such as dichloromethane or dimethylformamide.

Compounds of formula (XVIIl) where x is 1 may be prepared by reacting
compounds of formula (XIX)

Or a protected derivative thereof, with a carbon tetrahalide, e.g. carbon
g% tetrabromide, in the presence of triphenylphosphine and a suitable solvent such as
sther, followed by deprotection where required.

Compounds of formula (XIX) may be prepared by reduction of the corresponding
% dldehydes after protection of the aldehyde group ortho to R'.

Compounds of formula (X1) where R? is a group (B) and x is zero may be prepared
by féacting the appropriate 1-fluoro-4-nitrobenzene with 1H-tetrazole in a suitable
Wivent at elevated temperature, followed by reduction of the nitro group by
Stalytic hydrogenation, followed by conversion of the resulting amino function into
W aleohol function using nitrous acid,

'°°'“P°unds of formula (Ill) where R is 2 group (C) as defined hereinbefore may
3 Prepared py reacting a compound of formula (XX)

fFCction or peritonitis; mgraine;, increased intercranial pressure;

acid

-gestiit@ACHover - i ndul gence of food or drink, acirbisSHeaMacken BlitedSt OMaChH,

BT -
dyspepsi a. Compounds of the invention are al he

THIS SHEET HAS BEEN
REPLACED
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heaarcler s such as irritable bowel syndronme; skin disorders such as

R 0si s, pruritis and sunburn; vasospastic di seases such as angi na,
ful ar headache and Reynaud's disease; cerebral ischeam a such as

ebr aly1926Hspasm fol | owi ng subarachnoi d haenorrhage; fibrosing and
fagen di seases such as scleroderma and eosinophilic fascioliasis;
rders related to i nmune enhancenent or suppression such as systemc
us erythemat osus and rheunatic di seases such as fibrositis; and cough.
i nvention therefore provides a cggpound of fornmula (1) or a

‘maceutically acceptable salt or solvate thereof for use in therapy, in
‘icular in human nedicine.

T (%)

with a compound of formula (XXI)

RS
Br\/é/N
\Or o
N=N

in the presence of a palladium (O) catalyst such as tetrakis (triphenylphosphine)
palladium (O) in a suitable solvent such as an ether (e.g. dimethoxyethane) at an
elevated temperature.

Compounds of formula (XX) may be prepared according to similar metheds for the
preparation of compounds of formula (V) above.

Alternatively, compounds of formula (Ill) where R? is a group (C) as defined

¥ hereinbefore, x is zero and R® is hydrogen may be prepared by reacting
Compounds of formula (XXII)

OHC R?

Or a protected derivative thereof, with tributyltinazide at elevated temperature,
followed by deprotection where necessary.

This Sheet Has Been Replaced
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pRal so provided as a further aspect of the invention the use of a
d of fornmula (1) or a pharmaceutically acceptable salt or solvate

tH nf in the preparation of a nmedicanent for use in the treatnent of
cd onﬁgﬁcﬂ ated by tachykinins, including substance P and ot her
Ki ni ns. It wll be appreciated that reference to treatnent is

ded to include prophylaxis as well as the alleviation of established
ains. Compounds of fornula (1) may be admi nistered as the raw chem cal
he active ingredient is preferab#% presented as a pharnaceuti cal
“ation. Accordingly, the inventTOn al so provides a pharnaceuti cal

CQ Sition which conprises at |east one conpound of formula (1) or a
gceutically acceptabl e

compounds of formula (XXIl) may be prepared from the appropriate p-
hydroxybenzonitrile and hexamethylenetetramine as described above for the

preparation of compounds of formula (X) from compounds (XI).

According to a further general process (B), compounds of formula (1) where R’isa
group (A) as defined hereinbefore, x is zero and R® is -NH, may be prepared by
reacting compounds of formula (XX}

NHCN

;/\)/n\/©\sz°
\N :

*‘?1

(XX}

§ with ammonium chloride and sodium azide under conditions as described above
for the preparation of compounds of formula (Il1) from compounds of formula (XV).

: Compounds of formula (XXIil) may be prepared by reacting compounds of formula
(XV) with compounds of formula (lI) under conditions as described above for
Process (A).

ACcording to a further general process (C), compounds of formula (I) may e

%P'epared by reduction of compounds of formula (XXIV)
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~salt thereof and fornmulated for adm ni sTtr“aiT’rcrn—byL—&ny~egnveni ent
e. Such corrp03|t|ons are preferably in a fm,mhggﬂgtﬁgﬁf/ se in

cceptabl e

7 riers or eXC|p|ents Thus conpounds of for f or mul at ed
oral; buccal, parenteral, topical (including ophthalmc and nasal),

Bot or rectal adninistration or in a formsuitable for adninistration by
lation or insufflation (either thrzgh the nmouth or nose). For oral

ii ni stration, the pharnmaceutical conpositions may take the formof, for
npl e, tablets or capsules prepared by conventional neans wth

! di ci ne, | artlcul ar human nedi ci ne, and can f or mul at ed
i i a con\iéﬁgc manner using one or nore phar H %

R2
i
(C}_..{?)x

(XXIV)

with a suitable reducing agent, such as a metal hydride, for example a borane
hydride, in a suitable solvent such as an ether, e.g. tetrahydrofuran, at ambient
temperature.

Compounds of formula (XXIV) may be prepared by reacting compounds of formula
(Ith with compounds of formula (XXV)

NH,

0
N (XXv)

R® R*

E
LY
=

under conditions as described above for process (A).

& Compounds of formula (XXV) are either known or may be prepared according to
~ Methods known for the preparation of known compounds, for example according to

the method described in European Patent Application No. EP-A-0436334,
incorporated herein by reference.

Fmey S et
I T
SN ‘;‘;:. Satt o

E

,?

%g ' SUltame protecting groups for the hydroxyl function include benzyl groups which
f”_‘ ." May be introduced and removed according to conventional procedures. For
(1 *Xample deprotection may be effected by catalytic hydrogenation.

REPLACED
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ally acceptabl e exci pients such as binding agents (e.qg.
sed mai ze st ar ch, pol yvi nyl pyrrolidone or

pyI nmet hyl cel lulose); fillers (e.g. | acwse——mferﬂf:fystal‘ﬁ ne
| ci um hydr ogen phosphate); |ubri cant Qggpwm
%I or silica); disintegrants (e.qg. potat |um
collate); or wetting agents (e.qg. sodlumla \ The
ay be coated by nmethods well known in the ar arations

admi ni stration may take the fgymof,. for exanple, solutlons,
suspensi ons, or they may be presented as a dry product for

on with water or other suitable vehicle before use. Such liquid
bns nmay be prepared by conventional nmeans with pharmaceutically
£ additives such as suspending agents (e.g. sorbitol syrup,

. derivatives or hydrogenated edible fats); enulsifying agents

HeNpRiEed G '
W?l}wdfz%ﬁ%@ﬁiﬁhﬂ actilaona ed%\?\égetthFWhokﬁl S Y aérﬁﬂggcgjscspv%ﬁl zes
athoved FRCSYNS O FRYPBYSTIRE RO r%ﬁﬂ‘%u@profﬂaﬁon may

g gaéd%mxdibydralyls@)uffer salts, fI avouring, colouring and
§e gents as appropriate. Preparations for oral adm nistration may

;"I y formul ated to give controlled rel ease of the active conpound.
aﬁ@ﬁdsbfﬁmnulaet (i), ¢dixp(a9) XIhrXitty (Xis el ehay, Mxvin  @bhRf s o
Rf) efte! HbVEPINE HerORRL fIR M Rlither feature of the invention.

Compounds of formulae (XXIH) and (XXIV) as well as being useful as
intermediates for the preparaticn of compounds of formula (1) have activity as
antagonists of tachykinins in their own right and their use in therapy therefore
torms a further feature of the invention.

5 \Where it is desired to isclate a compound of formula (1) as a salt, for example a
sharmaceutically acceptable salt, this may be achieved by reacting the compound
of formula (1) in the form of the free base with an appropriate amount of suitable
2cid and in a suitable solvent such as an alcohol (e.g. ethanol or methanol), an
aster (e.g. ethyl acetate) or an ether (e.g. diethyl ether or tetrahydrofuran).

¢ Pharmaceutically acceptable salts may also be prepared from other salts
including other pharmaceutically acceptable salts, of the compound of formula (1)
using conventional methods.

The compounds of formula () may readily be isolated in asscciation with solvent
Molecules by crystallisation from or evaporation of an approgriate solvent to give
the carresponding solvates.

#hen a specific enantiomer of a compound of general formulz (1) is required, this
May be obtained for example by resolution of a cerrespercing enantiomeric
Mixture of 3 compound of formula (1) using conventional methees,

'S, in one example an apprcpriate optically active acid s ¥ %e used to form
%lts with the enantiomeric mixture of a compourd cf generzi ‘srmula (1). The

Bsulty e e .
Ing mixture of isomeric salts may be separatec ‘cr eszrrie by fractional
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The conpounds of the invention nmay be fornul ated for parenteral
nistration by bolus injection or continuous infusion. Formul ations for
Fection may be presented in unit dosage forme.g. in anpoules or in

Ti - dosts tainers, with an added preservative. The conpositions may
such forns as suspensions, solutions or enulsions in oily or aqueous

i cl es, and may contain formulatory agents such as suspendi ng,

ilising and/or dispersing agents. Alternatively, the active ingredient
be in powder formfor constitutiopgwith a suitable vehicle, e.g.

bril e pyrogen-free water, before use. The conpounds of the invention may
#fornul ated for topical administration in

crystallisation, into the- diasterecisomeric salts from which the required enantiomer
of a compound of general formula (I) may be isclated by conversion into the
_required free base.

Alternatively, enantiomers of a compound of general formula (I) may be
synthesised from the apprqpriate optically active intermediates using any of the
general processes described herein.

A particularly suitable route for the preparation of optically active intermediates of
formula (ll) from the enantiomeric mixture thereof is by fractional crystallisation
using (2R, 3R)-bis-{4-methyl-benzoyloxy)-succinic acid. Thus, the cis (S,S) form
of intermediate () may be obtained from an enantiomeric mixture thereof (e.g. the
racemic mixture) by fractional crystallisation with (2R, 3R)-bis-(4-methyl-
benzoyloxy)-succinic acid in a suitable solvent, such-as an aqueous alcohol, e.g..
aqueous -ethanol, isolating the resulting salt “and converting it into the
" corresponding optically active free base by conventional procedures for example
using aqueous ammonia. Such a process is‘novel and forms a further feature of
the invention.

Salts formed. between intermediate (if), including 2-phenyi-piperidin-3-ylamine,
3 and (2R, 3R)-bis-(4-methyl-benzoyloxy)-succinic acid are novel and form a further
feature of the invention.

= Specific enantiomers of a compound of formula () may also be obtained by
: chromatography of the corresponding enantiomeric mixture on a chiral column, for
3 &xample by chiral preparative h.p.l.c.

Specific diastereoisomers of a compound of general formuia (I) may be obtained
by conventional methods for example, by synthesis from an appropriate
&Symmetric starting material using any of the processes described herein, or by
,_- Conversion of 3 mixture of isomers of a compound of general formula (I) into
L; ¥Ppropriate diastereoisomeric derivatives e.g. salts which can then be separated
Conventional means e.g. by chromatography or by fractional crystallisation.
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grm of ointnments, creans, gels, |otions, pessaries, aerosols or drops

"eye, ear or nose drops). G ntnents and creans may, for exanple, be

ated with an aqueous or oily base with the addition of suitable

eni ppz@Hll/ or gel ling agents. O ntnents for administration to the eye

e manufactured in a sterile manner using sterilised conponents.

s may be fornulated with an aqueous or oily base and will in general

zontain one or nore emnul sifying agents, stabilising agents, dispersing

s, suspending agents, thickeningzggents, or colouring agents. Drops

formul ated with an aqueous or non aqueous base al so conprising one
di spersing agents, stabilising agents, solubilising agents or

i ng agents. They may al so contain a preservative. The conpounds of
ention, | sq be fornulated in rectal caoppositions,suc S

! et Be e G e, may o e WAL IR ARES il TeBBosi t or y

~suagh@ﬁzgmﬂoa butter or other glycerides. The conpounds of the

ion may al so be formul ated as depot preparations. Such | ong acting

tions may be adm nistered by inplantation (for exanple

- ane@pdhsd oesolvingameswdsaatey Heseriigd fort exampsleuinaiStergasbiemostry Bfius, for

re, the c ' e d | ; (o] s e t Ltabl e

7 cagprr GBIy By Ele S8y DOEL Y, SPed CARY, FTEs t eetibin
Habjagents' by 8.H.Wilen.

The varicus general methods described above may be useful for the introduction
of the desired groups at any stage in the stepwise formation of the required
compound, and it will be appreciated that these general methods can be combined
in different ways in such muiti-stage processes. The sequence of the reactions in
multi-stage processes should of course be chosen so that the reaction conditions
used do not affect groups in the molecule which are desired in the final product.

The invention is further illustrated by the following Intermediates and Examples
which are not intended as a limitation of the invention. All temperatures are in 0C.
Flash column chromatography (FCC) was carried out on silica (Merck 93895).
. The following abbreviations are used: ether-diethyl ether.

Iptermediate 1

4-Tetrazol-1-yl-phenol .
To a stirred solution of p-amino-phenol (0.1mol) in glacial acetic acid (140ml) at

_7&75" under nitrogen atmosphere was added triethylorthoformate (0.1mol). The
Mixture was stirred at this temperature for 4h, then, sodium azide (0.32mol) was
®dded portionwise and the reaction was continued for 18h, cooled to room
‘?'mperature and poured into ice water (400ml) and extracted with diethyl ether
;‘3"400ml) and ethyl acetate (1x400ml), dried (MgSQy), filtered and concentrated
give a dark brown residue which was triturated with 200ml of a mixture of
.‘*hanol:diethyl ether (1:1 v/v) and filtered to afford the title compound in 30% yield.
H.lc. (ether) Rf 0.65
ilarly prepared:-

3 8 Mediate 2
‘ " Meth -tetrazol-1-vl)-phenaol This Sheet Has Been Replaced
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oil) or ion exchange resins, or as sparingly soluble derivatives, for
e, as a sparingly soluble salt. For intranasal adm nistration, the
ounds of the invention nay be formul ated as sol utions for

ni sthgeCHN via a suitable metered or unit dose device or alternatively
powder mx with a suitable carrier for admnistration using a suitable

very device. The conpositions may contain fromO. 1% upwards, e.g. 0.1
% of the active

31

£rom p-amino phenol (0.05mol), triethylorthoacetate (0.05mol) and sodium azide
(0.16m0l) to afford the title compound as a dark brown solid in 8% yield.
T.l.c. (ether) Rf 0.8

Intermediate 3

4-(5-Ethyi-tetrazoi-1-vi)-phenol
From p-aminophenol (0.05mol), triethylorthopropionate (0.05mol) and sodium

azide (0.16mol) to afford the title compound as a dark brown solid in 9% yield.
T.l.c. (ether) Rf 0.72.

Intermediate 4

4-(5-Propyi-tetrazol-1-yl)-phenol ,

From p-aminophenol (8g), trimethylorthobutyrate (8.1g) and sodium azide (10g) to
afford the title compound as a dark brown liquid, (0.55g).

T.l.c. (ether/dichloromethane (1:9)), Rf 0.27

Intermediate 5
&-Hvdroxy-5-tetrazol-1-yl-benzaldehvde

A soiution of 4-tetrazol-1-yl-phenol (0.01mol) in trifluoroacetic acid (20ml) and
: hexamethylenetetramine (0.04mol) was heated at 70° for 18h, cooled to room
temperature and quenched with 2N solution of suffuric acid (50mi). The mixture .
f:':Was extracted with ethyl acetate (3x100ml), dried (MgSOg4), filtered and 1}
;Concentrated to give a residue which was purified by FCC

(dichloromethane/methanol (9:1)) to afford the title compound in 30% yield.
gET.l.c:. (dichlormethane/methanol (3:1)) Rf 0.6

oy
Er L

imitarly prepared:-

f: Rlermediiate 6

droxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde _-

fom 4'(5-methyl-tetrazol-1-yl)-phenol (3.97mmol), to give the title compound

T?% Yield) as a pale yellow solid.
& (dichloromethane/methanol (9:1)) Rf 0.9
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k@i al , depending on the nethod of adm nistration. A proposed dose of the
punds of the invention is 0.05 ng/kg to about 400 ny/ kg bodywei ght per
g. 0.05ng/ kg to 5nmg/ kg per day. It will be appreciated that it may be
saq@OZGi*wake routine variations to the dosage, depending on the age
condition of the patient and the precise dosage will be ultimately at
di scretion of the attendant physician or veterinarian. The dosage w ||
epend on the route of adm nistration and the particul ar conpound
cted. The conpounds of fornmula g§») may, if desired, be adm nistered
one or nore therapeutic agents and fornulated for adm nistration by
tonveni ent route in a conventional manner. Appropriate doses will be
| y appreciated by those skilled in the art. For exanple, the conpounds
ormul a éuatgiy be adm nistered in conbination with a systenmatic

[ cortlcoster0|d such as nethyl pr edni sol one or
' @tiy|-tetrazol 2eimdaoonben ondansetron, granisetron or

I t { : d oth
B LIRS prsiet S i 00 St e o o
i syieldeap €=1i‘ﬂt/f'ﬁt@nﬁf)lll!ﬁatTz I Whﬁf@’yﬁﬁﬁ’@ﬁﬁﬂﬁ?tﬁ@ﬂ@w BuBh 0 ephedri ne
ephedri ne and oxynet azol i ne. Conpounds which are specific antagonists

K[ err] regeptors, such as the conpounds of formula (1), may be
ni st nbi nati on with conpounds which are specific antagonists

[e rl_] of (e dg)-Bénzngamiage (1), and salts and sol vates
oI Fesm Sﬁﬁc@@EY“ﬁ[’%ﬂ Y reReL Cetagapgia et cORBolRE b 8" "

a pale yellow liquid.
T.l.c. (ether/dichloromethane (1:9)), Rf 0.41

Qo= W

TTO O OOT VS

Intermediate 9

5-{5-Cyclopropyl-tetrazol-1-vi)-2-hydroxy-benzaldehvde

From 4-(5-cyclopropyl-tetrazol-1-yl)}-phenol (1.5g) to give the title compound
(810mg) as a white solid, m.p. S6°.

f - Intermediate 10

- 2-Hydroxy-5-(5-methylsulfanyl-tetrazol-1-yl)-benzaidehyde

1 From 4-(5-methylsulfanyl-tetrazol-1-yl)-phenol (10.64g) to give the title compound
as a white solid (5.0g).
Tlc. (Dichloromethane), Rf=0.35

Intermediate 11
2:Hydroxy-5-(5-phenyi-tetrazol-1-yl)-benzaldehvde

From 4~(5-phenyl-tetrazol-1-yl)-phenol (2.32g) to give the title compound as a
White solid (1.75g).

Tle. (5% Ethy! acetate/dichloromethane), Rf 0.6.

_:?- L\_.F'“Of 0-2-hydroxy-5-(5-methyl-tetrazol-1-yh-benzaldehyde

From 2-fluoro-4-(5-methyl-tetrazol-1-yl)-phencl (2.8g) to give the title compound as
. 2 White solid (2.2g).

te. (Cyclohexanelethyl acetate (1:1)), Rf 0.7.

T

-~ s
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Rlerr] , Rlerr] , Rlerr] and Rlerr] and x are as previously defined for

SO UNnds of fornmula (1) unless otherw se stat ed.

According to a first general process (A), a conpound of fornula (1)
be- pfegrCidd by reacting a conpound of formula (I1):

33

intermediate 13
" 2-Hydroxy-5-(5-trifluoromethyi-tetrazol-1-yl)-benzaldenyde
From 4-(S-trifluoromethyi-tetrazol-1-yl)-phenol (45mmol) to give the title compound
(8.8g) as a pale yellow solid.
T.l.c. (Hexane/ether {2:1)) Rf 0.36

intermediate 14

2-Methoxy-S-tetrazol-1-yi-benzaldehyde

To a solution of 2-hydroxy-S-tetrazol-1-yl-benzaldehyde (2.63mmol) in
dimethylformamide (5ml) was added potassium carbonate (3.95mmol) and
iodomethane (3.95mmol) and the mixture was stirred under nitrogen atmosphere
for 2h. The mixture was poured into water.(100ml) and the white solid formed
filtered to afford the title compound in a 67% yield. '

T.l.c. (ether) Rf 0.45

Similarly prepared:-

Intermediate 15

2-Methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde

From 2-hydroxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (2. 79mmol) to give the
tile compound in 42% yield as white needles.

T.Lc. (dichioromethane./methanol (S:1)) Rf0.5

' E  Intermediate 16
£ S(5-Ethyl-tetrazol-1-yl)-2-methoxy-benzaldehyde
’; From S~(5-ethyl-tetrazol-1-yl)-2-hydroxy-benzaldehyde (2.84mmol) to give the title
; Lompound in 67% yield as a white solid. _
: Tl c. (ethef) Rf0.4 | This Sheet Has Been Replaced

i Dlermediate 17 “"II

2\Meth0g-5-(S-Qropvl-tetrazol- 1-vi)-benzaldehyde

THIS SHEET HAS BEEN
REPLACED




compound of fornula (Il11y—ferF— to formthe internediate
i mne, which may be isolated if required, followed by reduction of the
¢ i ne using a suitable netal reducing agent such as a netal hydride, for
xarrpl e a borane hydride, alane hydride or a netal hydride conplex |ike
:] i t hi umed2g#num hydri de or sodi um borohydride, or an organo- netallic
-conpl ex such as borane- nethyl sul phide, 9-borabicycl ononane (9-BBN),

34

From 2-hydroxy-5-(5-propyi-tetrazol-1-yi)-benzaldehyde (3C0mg) tc give the title
compound (265mg) as a white solid.

T.l.c. (ether) Rf 0.27.

Intermediate 18

5-(5-Cyclopropyi-tetrazol-1-y}-2-methoxy-benzaldehyde :
From 5-(5-cyclopropyl-tetrazoi-1-yl)-2-hydroxy-benzaldehyde (800mg) to give the i
title compound (800mg) as a white solid, m.p. 142°.

AL obes e ove s ST

intermediate 19
2-Methoxy-5-(S-methvisulfanyl-tetrazol-1-vi}-benzaldehvde

From 2-hydroxy-5-(5-methylsulfanyi-tetrazol-1-yl)- benzaldehyde (5.0g) to give the
titte compound as a yellow solid (2.1g).
Tle. (Ethyl acetate), Rf=0.8

B
s G TR e SR
A2 G L

: intermediate 20
& 2-Methoxy-5-(5-phenyl-tetrazol-1-yl)-benzaidehyde

, From 2-hydroxy-5-(5-phenyl-tetrazol-1-yi)-benzaldehyde (0.636g) to give the title
£ compound as a yellow solid (0.575g).
Tlc. (5% ethy! acetate/dichloromethane), Rf 0.55. ‘

Intermediate 21

2:-Methoxy-5-( S-methylimino-4, 5-dihvdro-tetrazol-1-yl)-benzaldehyde

From 1-(3-[1, 3]dioxolan-2-yl-4-methoxy-phenyl)-1H-tetrazol-5-ylamine (0.5g) to
Qive the title compound as a solid (0.15g).

Le. (5% methanol/dichloromethane), Rf 0.6.

Dlermediate 22

'&LF luoro-2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde
e fom 3-ﬂuoro-2-hydroxy-5—(5-methy|-tetrazol-1-yl)-benzaidehyde (2.2g) to give the
, Lompound as a cream solid (1.5g).

k"< (Ethy! acetate/cyclohexane (1:1)), Rf=0.4.
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“triethylsilane, sodiumtriacetoxyborohydride, sodi um cyanoborohydride and
Be | ike. Alternatively, catalytic hydrogenati on nay be used, for exanple

B ng a platinumcatalyst in a suitable solvent e.g. ethanol. The

Pndensati on reaction conveniently takes place in a suitable solvent such

an akt@P@H (e.g. methanol), an aromatic hydrocarbon (e.g. benzene,

Pl uene or xylene) or a chlorinated hydrocarbon (e.g. dichloromethane or

=chl oroet hane) at a tenperature ranging fromanbient to the refl ux

nperature of the reaction mxture. The reaction preferably takes place in
presence of a catalytic anount 35

Intermediate 23
2-Methoxy-5-(S-trifucromethyi-tetrazol-1-vi)-benzaldehyde

From 2-hydroxy-5-(5-triflucromethyl-tetrazoi-1-yi)-benzaldehyde (1.56mmol) to
give the title compound as a yellow solid (0.48g).
T.l.c. (etherfhexane (2:1)) Rf 0.38,

Intermediate 24
2-Ethoxy-5-tetrazol-1-yibenzaldehyde
From ethy! iodide and 2-hydroxy-5-tetrazol-1-yibenzaldehyde (2.6mmol) to give

the title compound (0.52g) as a yellow saolid.
ymax (KBr) 1677cm-1,

Intermediate 25
2-lsopropoxy-5-tetrazol-1-ylbenzaldehyde
From isopropy! iodide and 2-hydroxy-5-tetrazol-1-ylbenzaldehyde (2.8mmol) to

give the title compound (0.40g) as a yellow solid.
vinax (KBr) 1681cm-1.

Intermediate 26

{28]-Phenvyi-piperidin-[38]-yl-amine[2R, 3R1-bis(4-methyl-benzoyloxy)-succinate
(2R,3R)-bis-(4-methyl-benzoyloxy)-succinic acid (143g) was added portionwise
over § min. to a stirred solution of racemic 2-phenyl-piperidin-3-ylamine (66g) in
; thanol (5.21) and water (783ml) at 60° . The solution was then allowed to stir for
0Shata temperature between 60-70°. The solution was allowed to cool overnight
2 &t ambient temperature. The solid material was collected and dried in vacuo at
3 700 (80g). A sample (10g) was recrystallised from ethanol (510ml) and water

L e ear YA IR pahe e - - eE

e | (30mi) to give a near colourless crystalline solid (7.6g) m.p. 169-171° |
g oo C,6256; H,6.2; N4.5 ]
c11H16N2.C20H1808.2H20 requn‘es: C,62.2; H,64; N, 4.7%.

—
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. et—aSUitabl e aci di c condensing - agent=such as p-t ol uenesul phonic acid or
acetic acid and/or a dehydrating agent such as nol ecul ar sieves, or the
actlon may take place under Dean-Stark conditions. The reduction step

veniently takes place in a suitable solvent such as acetonitrile,
met hyt f82Qini de, benzene,

chl ori nated hydrocarbons such as
:chl or omet hane or dichl oroet hane, ethers such as diethyl ether,
pt r ahydr of uran, di oxane and 1, 2- di net hoxyet hane and al cohol s such as
¥ hanol i

at a tenperature ranging fromO[err]C to the reflux tenperature of
reaction m xture. Process (A

H mgy al so take place in one step w thout
vol ation of the internediate imne I

t he condensati on reaction takes
ce in the presence of sodi um cyanoborohydri de or sodi um

acet oxyborohydride. Further reduction is therefore unnecessary in this
e. \Wen carrying out process (A where Rerr] is a group (C) as defined
ei nbefore, Rerr] is preferably a (Jerr]al kyl group. Conpounds of

mul ajrtédmediale e prepared by reducing conpounds of fornula (1V) [err]

28-(4-Fluoro-phenyl)-piperidin-3S-viamine-2R. 3R-bis-(4-methyl-benzovioxy}-
" succinate

From racemic 2-(4-Fluorophenyi)-piperidin-3-ylamine {1.0 g) and (2R, 3R)-bis-(4-
methyl-benzoyloxy)-succinic acid (2.0 g) to give the title compound as white
crystalline solid (803.5 mg). 5 (CD30D) includes 1.5-2.2 (m, 5H), 2.4 (s, 6H),
2.85-3.05 (m, 1H), 3.5-3.6 (m, 1H), 4.27 (d, 1H, J = 2Hz), 5.86 (s, 2H), 7.0 (t, 2H, J
= 8.7Hz), 7.3 (d, 4H, J = 8.5Hz), 7.45 (dd, 2H, J = 8.7 and 5Hz). Chiral HPLC ona

CHIRALCEL-OD-H column eluting with hexane containing 2% isopropyl alcohol
showed only one enantiomer (tg = 35.83 mins).

T.l.c. {(cyclohexane/ethylacetate (8:1)) Rf 0.36

Intermediate 28
[2S]-Phenyi-piperidin-[3S]-ylamine

[2S}-Phenyl-piperidin-[3S]-ylamine [2S,3S]-bis(4-methyl-benzoyloxy)-succinic acid

salt (1:1) (6.9g) was taken up in concentrated 0.880 aqueous ammonia solution
(100ml) and shaken for a few minutes.

The basic solution was extracted with
3 chioroform (3x150ml) , dried (Na2S0g4), and concentrated in vacuo to give [2S}-
3 phenyl-piperidin-{3S}-ylamine (1.85g) as a colourless oil.

i (0] (HC! salt) = +65.48° (C=0.006 g/mi)

- ™M NMR (HCI salt, D20) § 2.05 (m, 2H), 2.30 (m, 2H), 3.36 (m, 1H), 3.74 (m, 1H),
416 (q, 1H, J=4Hz), 4.99 (d, 1H, J=4Hz), 7.45 (m, 2H), 7.59 (m, 3H).

Smaill sample of the free base (50mg) was derivatized as its trifluoroacety!

Wnalogue for chiral HPLC analysis. The sample was dissolved in acetonitrile (4ml)

v:_'ﬂd treated with 1-(triflucroacetyl)imidazole (0.4ml). The solution was stirred at

850 for 1h, concentrated in vacuo and the residue dissolved in dichloromethane
5"“)- The organic layer was washed with dilute sulphuric acid(2mi), then the

°"Pal’"c layer concentrated and disssolved in hexane-isoproplyalcohol (98:2) for
| Ction onto the HPLGC column.

e
e
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——under-sul t abl e reduci ng conditions, such as catal ytic hydrogenation, for

_exanple using a platinumcatalyst, e.g. platinum (IV) oxide, in a suitable

B vent |ike ethanol, preferably in the presence of concentrated

e dr ochl oric acid. Conpounds of formula (1V) may be prepared by reacting
% chl or 942Q@Ht r opyri dine with a conpound of formula (V)

37

Chiral HPLC (Chiracel-OD-H column, lot no. 08-02-20709, eluent hexane-

isopropylaicohol 98:2, flow rate 1miimin, detection uv 230nm, temperature 40°)
retention time 12.93 mins.

intermediate 29 ¥
N-{4-Benzyioxy-phenv!)-2 2 2-triflugro-acetamide

A mixture of 4-benzyloxyaniline hydrochloride (0.19mol) in dichloromethane R
(750mi) at O° under nitrogen was treated dropwise with trifluoroacetic anhydride |
(27.6mi) then triethylamine (60ml). After 24h the mixture was poured into t-butyl
methy! ether (1.51) and was washed with 2N hydrochloric acid (11). The organic

phase was dried (M gSO,) and evaporated in vacuo to give the title compound as
a white solid (52.3g).

T.l.c. (cyclohexane/ethylacetate (9:1)) Rf 0.36.

Intermediate 30 o
trans-6-(3-Bromo-phenvl)-5-nitro-piperidin-2-one i
A mixture of 3-bromobenzaldehyde (82.20g), methyl-4-nitrobutyrate (65.3g) and i
: ammonium acetate (68.5g)-in ethanol (400ml), was heated to reflux for 18 hours.
. The solvent was removed in vacuo and the resultant mixture triturated with ethanol
¥ (400mi) to give the title compound as a white solid (97.46g).

NMR (CDCly) § 2.30 (1H, m), 2.55 (3H, m), 4.70 (1H, m), 5.25 (1H, m), 6.7 (1H, s),
1.2-76 (4H, m).

. Similarly prepared: -

; Mlermediate 31 3

fWhoxy-ghenm—&nitro-pjgeridin-g;one |

oM p-anisaldehyde (5g) and methyl 4-nitrobutyrate (5.4g) to give the title
Qund (7.37g) as a white powder.

e (Ethyl acetate), Rf 0.35.

3

ifNediate 32
=(3-Bromo-4-methyl-phenyl)-5-nitro-piperidin-2-one

This Sheet Has Been Replaced IS SHEET HAS BEI
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——terr i Nt he pI esencfmabmmmm et O cat al yst such as tetrakis -
pkenyt—pospni ne) pal ladi um (0). The reaction suitably takes place in
¥ presence of a solvent such as an ether, e.g. dinethoxyethane, at an
®vated tenperature and preferably in the presence of a base such as

gl um ca Eﬁn Compounds of fornula (V) may be prepared by reacting the
. respo & ﬁbrom) conpounds under Grignard conditions followed by

tion with tri- isopropylborate. Alternatively, conpounds of formula
may be prepared by reducing conmpounds of fornula (VI) [err]

38

From 3-bromo-4-methylbenzaldehyde (30g) and methyl-4-nitrobutyrate (22.17g) to
give the title compound (24.5g) as a brown powder
T.l.c. (Ethyl acetate) Rf 0.4

Intermediate 33

6-(3-Chioro-phenyi)-5-nitro-piperidin-2-cne

From 3-chlorobenzaldehyde (5g) and methyl-4-nitrobutyrate (5.23g) to give the
title compound (6.84g) as a white powder.

Tle. (Ethyl acetate), Rf 0.55.

intermediate 34

6-(3-Bromo-phenyi)-piperidine-2,5-dione

Potassium t-butoxide (38.7g) was added to a stired solution of the trans-6-(3-
bromo-phenyl)-5-nitro-piperidin-2-one ($6.3g) in dichloromethane (500ml) and
methanol (500mi). The mixture was cooled to -70° and ozone was vigorously
bubbled through the stirred solution for 7 h. The mixture was purged with nitrogen
and pHB.5 phosphate buffer (500ml) added. Sodium thiosulphate (120g) and
water (500mi) were added and the mixture stired as it warmed to room
temperature overnight. The mixture was tested for peroxides then extracted with "
dichloromethane (600mix3). The combined organic extracts were washed with :
;  Water (500ml) then saturated brine (500ml), dried {(MgSO,) and evaporated in
¥acuo. Trituration with ether and hexane gave the title compound as a white solid :
> (70.0g). )
& T.lc (Ethyl acetate) Rf 0.43. |

; Similarly prepared:-

F Nermedate 35
"5 &*Methog—ghenyl)—gagerldlne—zls dione

: From trans-8-(4-methoxy-phenyl)-5-nitro-piperidin-2-one (7.37g) to give the title
% (5.53g) as a yellow powder.
e (Einyl acetate), R 0.3. _
Rep laced

g e —

e

REPLACYD



_ - ~+aB61 e redu0| ng conditions, for exanple using a netal hydride
corrpl ex such as sodi um borohydride in the presence of zirconium(1V)

gchl oride in a suitable solvent such as tetrahydrofuran. Conpounds of
formula (VI) may be prepared by reacting conpounds of formula (Vi)
1192CH

39

6-(3-Bromo-4-methyi-phenvyl)-piperidine-2 5-dione
From trans-6-(3-bromo-4-methyi-phenyl)-5-nitro-piperidin-2-cne (24.5g) to give the l
title compound (19.9g) as a brown oil. | \

T.l.c. (Ethyl acetate) Rf 0.45.

intermediate 37 ’
6-{3-Chloro-phenyl)-piperidine-2.5-dione L

"" From 8-(3-chloro-phenyt)-5-nitro-piperidin-2-one (6.8g) to give the title compound 5
(5.27g) as a white solid.

W Tic  (Ethyl acstate), RF0.4T.

intermediate 38

6~(3-Bromo-phenyi)-piperidine-2, 5—daone 5-oxime
A mixture of 6-(3-bromo-phenyl)-piperidine-2,5-dione (38.2g) and hydroxylamine
hydrochioride (19.8g) in pyridine (300ml) was stirred at room temperature under
nitrogen. After 4 h the mixture was evaporated in vacuo. The crude mixture was
partitioned between chloroform (200mi) and water (200mi) then was basified by
the addition of 8% sodium bicarbonate solution (~300ml). The mixiure was
extracted with chioroform (300mix2). The combined organic extracts were washed
with saturated brine and evaporated in vacuo. Trituration with ether gave the title H
compound as a pale yellow solid (34.99). :
T.Lc. (Ethyl acetate) Rf 0.44, 0.28, E/Z mixture. H

Similarly prepared:- '

Intermediate 39
$ H4-Methoxy-phenyi)-piperidine-2,5-dione 5-oxime
From  6-(4-methoxy-phenyl)-piperidine-2,5-dione (5.27g) and hydroxylamine
¥ °349) to give the title compound (4.38g) as a pale brown powder.
B Tlc(Ethyl acetate), Rf 0.34, 0.21.

B Lemediate 40
. , 3‘Bfomo-‘t-methyi-phenvl)—pip:saridine-z,5~dione-5-<>xime

_—_—_____’_________..—-———— —
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pYT | di ne.
of formula (M I1) [err]

Wi th hydroxyl ami ne hydrochloride in the presence of
Corrpounds of formula (VII) may be prepared by reacting conpounds

1192CH

40

From 6-(3-bromo-4-methyl-phenyi)-piperidine-2,5-dione (19.79) and t

hydroxylamine hydrochloride (S.77g) to give the title compound (6.37g) as a yellow
solid.

 T.lc. (Ethyl acetate) Rf 0.56.

Intermediate 41

6-{3-Chioro-phenvl)-piperidine-2,5-dione 5-oxime

From 6-(3-chloro-phenyl)-piperidine-2,5-dione (5.27g) and hydroxylamine
hydrochloride (3.27g) to give the title compound (4.57g) as a yellow powder.

T.lc. (Ethyl acetate), Rf 0.55, 0.33 (E/Z mixture).

intermediate 42

cis-2-(3-Bromo-phenvi)-oiperidin-3-ylamine

Dry tetrahydrofuran (100mi) was added to a flask containing zirconium (IV)
chloride (6.17g) cooled to 0° under nitrogen. Secdium borohydride (4.0g) was
added and the mixture stirred as it warmed to room temperature over 15 mins. A
suspension of 6-(3-bromo-phenyl)-piperidine-2,5-dione 5-oxime (xg) in dry
tetrahydrofuran (50ml) was added dropwise and the mixture was stirred at room

. temperature for 18 h. Concentrated hydrochloric acid (10mi) in methanol (60mi)
. was cautiously added and the mixture was heated to reflux for 3 h. The mixture
. Was evaporated jn vacuo and the residue was partitioned between 0.88 ammonia

(40mly in water (200ml) and chloroform (100ml). The aqueous phase was
8xtracted with chloroform (100mix3). The combined organic extracts were dried
(Nazso,,) and evaporated to an oil. This was dissolved in ethanol (50ml) and
- Xidified by adding ethereal hydrogen chioride. The solution was evaporated and
e residye recrystallised from i-propancl-hexane to give a white solid. The solid
" treated with 2N sodium hydroxide solution (200mi) and extracted with
ﬁi‘3""<>rormethane (200mix3). The combined organic extracts were dried (Na;SO,)
¥ @vaporated in vacuo to give the title compound as a yellow-brown oil (1.10g).

- (Dichloromethane/ethanol/ammonia (81:8:1)) Rf 0.51.

iarty prepared:-

——
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——WTh ozone in the presence of potassiumt-butoxide in a suitable solvent
__such as a m xture of dichloronmethane and met hanol. Conpounds of formnula
R\l | |) may be prepared by reacting conpounds of fornmula (I1X) [err]
ith rrehg;ﬁ 24-nitrobutyrate and ammoni um acetate, in a suitable solvent
uch as CE{'I{cohol, e.g. ethanol at elevated tenperature. Conpounds of
siormula (111) may be prepared by reacting conpounds of fornula (X)

41

cis-2-{4-Methoxy-phenvl)-piperidin-3-viamine dihydrochloride
From 6-(4-Methoxy-phenyl)-piperidine-2,5-dione 5-oxime (4.18g) to give the fitle
compound (2.07g) as a white powder.

* Tlc. (Dichloromethane/ethanol/ammonia (150:8:1)) Rf 0.1.

intermediate 44

cis-2-(3-Bromo-4-methyi-phenvi)-piperidin-3-ylamine

5 From 6-(3-Bromo-4-methyl-phenyl)-piperidine-2,5-dicne (6.2g) to give the title | i\
compound (2g) as a yellow oil. il
@0  T.c (Dichioromethanelethanoliammonia (150:8:1)) Rf 0.3.

AR el
——
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Intermediate 45

cis 2-(3-Chioro-phenvl)-piperidin-3-ylamine dihydrochloride

9 From 6-(3-Chloro-phenyl)-piperidine-2,5-dicne 5-oxime (4.55g) to give the litle .
BB compound (361mg) as a white solid. L
*  Tlc (Dichloromethane/ethanol/ammonia (100:8:1)) Rf 0.49. e

;4 Intermediate 46
b 2:(3-Fluoro-4-methylphenyi)-3-nitropyridine
L A solution of 2-chloro-3-nitropyridine (4.24 g) in dimethoxyethane (47 mi,
2 degassed) was treated with tetrakis(tripheny! phosphine)paliadium (0) (1.547 @)
under nitrogen and the resuiting solution was stirred at room temperature for 0.75
h. The solution was treated with 3-fluoro-4-methylphenylboronic acid (6.179 g) in
& sthanol (24 ml, degassed), followed by aqueous sodium carbonate solution (2 M, ’
B, 47 mi) to give a light yellow suspension which was heated at reflux for 5 h. After §
= Qoling to room temperature, the reaction mixture was diluted with ethyl acetate |
(0o mi). The resuiting mixture was filtered and the filtrate was washed with water
@x100 mi}) and saturated aqueous sodium bicarbonate solution (150 mi). The
Wganic layer was separated and the aqueous solution was extracted further with
: '“.‘Y‘ acetate. The combined organic portions were washed with brine (100 mi),
’med (MgS0O4) and evaporated to give a red-black oil (12.106 g). FCC "
'-(%bhexane-ethyl acetate; 4:1) gave the title compound as a yellow solid (5.55g). ‘
- ’WOanalysis for C4oHgFN2O9, calcd. C, 62.07; H, 3.91; N, 12.07; F, 8.18%.
|, " C 6158 H,3.92; N, 11.80; F, 8.2%.
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' vmthaC[err]aIkyIatlng agent, such as a (Jerr]alkyl
|od| de I n the presence of a base such as potassium carbonate. Conpounds

formJI a (X) may be prepared by reacting conpounds of fornula
i This Sheet Has Been Replaced
1192CH

JRATI0
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Similarly prepared:-

" intermediate 47

2-(3-Fluoropheny!)-3-nitropvridine

From 2-chioro-3-nitropyridine (6.371 g) and 3-fluorophenylboronic acid (8.30 g) to
give the title compound as a yellow crystalline solid (3.39 g). & (dB-DMSO), 7.40 -
7.56 (m, 3H), 7.59 - 7.69 (m, 1H), 7.83 (dd, 1H, J = 8 and 5Hz), 8.60 (dd, 1H, J =
7.5 and 1.0Hz), 9.04 (dd, 1H, J = 4.5 and 1.5Hz).

Intermediate 48

2-(4-Flucropheny)-3-nitropyridine

From 2-chioro-3-nitropyridine (4.60 g) and 4-flucrophenylboronic acid (5.99 g) to
give the litle compound as a yellow solid (5.07 g). & (d6-DMS0) 7.35 (t, 2H, J =
8.5Hz), 7.62 (dd, 2H, J = 8.5 and 5.5Hz), 7.71 (dd, 1H, J = 8.0 and 5.0Hz), 8.48 (4,
1H, J = 8.0Hz), 8.4 (d, 1H, J = 5.0Hz).

Intermediate 49

2-{3 4-Diflucrophenyl)-3-nitropyridine

From 2-chioro-3-nitropyridine (2.24 g) and 3,4-diflucrophenyl-boronic acid (2.90 g)
to give the title compound (2.84 g). § (d6-DMSO) 7.46 - 7.55 (m, 1H), 7.62 - 7.89
(m, 3H), 8.64 (dd, 1H, J =7.5 and 1Hz), .06 (d, 1H, J = 4.5Hz).

. Intermediate 50
¢is-2-(3-Fluoro-4-methylphenyl)-3-piperidinamine
A solution of 2-(3-fluoro-4-methylphenyl)-3-nitropyridine (5.514 g) in ethanol (200
™) was cautiously added under nitrogen to platinum oxide (1.592 g) in ethanol (10
M. The mixture was then treated with concentrated hydrochioric acid (16 ml) and
- ired at room temperature under atmospheric pressure of hydrogen for 16 h. The
Maction was diluted with water (150 mi) and filtered and the filtrate was
: Waporated to give a pale yellow solid which was then suspended between
¢ Dloroform (200 ml) and water (200 mi) with good stirring. Concentrated ammonia
:; Wiution was added until the aqueous phase reached ca. pH9. The organic phase
oS Separated, and the aqueous phase was extracted with chioroform (2 x 150

’-‘__—__-———-"—'-‘E‘;C
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wi t h hexanet hyl enetetram ne in the presence of
oroacetic acid at elevated tenperature.____Conpounds of fornula (XlI)
e Rlerr] is a group (A as defined herei nbefore and x is zero may be
lired by reacting the appropriate p-hydroxyBysiShe

}e at i ¢@920#kr eof

wi t h conpounds of fornmula (mnT
o] -C(ORlerr])[err]

tected
(XI1) (WnereR9|s nmet h m
& hyl ort hoacet at e,

Wil

for exanpl e
in acetic acid followed by reaction with sodi um azi
vated tenperature and deprotection if
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de

mi). The combined organic portions were washed with brine, dried {(MgS0y4) and

the solvent was evaporated to give a clear yellowish brown oil (4.316 g). FCC
(dichloromethane:methanol:concentrated ammonia, 85:4:1) gave the litle
- compound as a waxy solid (2.584 g). & (d6-DMS0) 1.3 - 1.8 (m, 4H), 2.2 (s, 3H)

2.55 - 2.68(m, 1H), 2.85 (d, 1H, J = 2Hz), 3.01 (dm, 1H, J = 12Hz), 2.7 - 3.8 {broad
s, 2H), 3.68 (s, 1H), 6.97 - 7.08 (m, 2H), 7.19 (t, 1H, J = 8Hz).

Similarly prepared:-

Intermediate 51
cis-2-(3-Fluorophenyl}-3-piperidinamine

From 2-(3-flucrophenyi)-3-nitropyridine (3.292 g) to give the title compound (0.584
g). Mass Spectrometry for C41H45FNo, 389 (2M + H*), 195 (MH™).

intermediate 52

 gis2-{4-Fluorophenyl)-3-piperidinamine

From 2-(4-ﬂuorophenyl)-3-nitropyridi}xe (4.88g) to give the title compound as a
. tolourless oil (3.08 g). Mass spectrometry. For C11H15FN», m/z 185 (MH™).

e

- Iftermediate 53
£5-2-(3.4-Diflucrophenyl)-3-piperidinamine

. rrom 2-(3,4-difluorophenyl)-3-nitropyridine (2.83 g) to give the title compound as a
; Pale yellow oil (1.69 g). Mass spectrometry. For C41Hq4F2N2, m/z 213 (MH¥)

)

|
Dlermediate 54

4-Difluorophenylboronic acid

Gnesium turnings (1.32 g) were stirred under nitrogen for 10 mins then
rhydrous tetrahydrofuran (30 mi) followed by 1-bromo-3,4-diflucrobenzene (7.0
¥ were added over 5 mins. The mixture was maintained at reflux for 30 mins and
" allowed to cool to room temperature. A solution of tri-isopropylborate (13.65
Y in dry tetrahydrofuran (80 mil) under nitrogen was cooled to -78 ° (dry ice-
'one) and the preformed Grignard solution was added over 10 mins. The
i ure wag stirred for 2 h and then aliowed to warm to room temperature over 45
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necess: rrpounds of formula (XI) where R erc]l_is a group (A) as
defi ned herelnbefore and x is zero may al so be prepared b reactlng a
frpound of fornul a (XI11) This Sheet Has Been Replaced

prec HRMATA

1192CH

44

&

mins. The reaction was quenched with hydrochloric acid (4 M, 80 ml) and stirred ‘
at room temperature overnight. The soclution was extracted with ethyl acetate (3 x :F
100 ml) and the combined organic solutions extracted with aqueous sodium 5‘
hydroxide (1 M, 4 x 100 mi). The combined aquecus basic solutions were

acidified to pH3 (4 M hydrochloric acid), extracted with ethyl acetate (3 x 150 mi) !
and the combined organic fractions washed with acidified brine (200 ml) and dried ¥
(MgSO4). Removal of the solvent gave the title compound as a white solid (2.7 g). ;
5 (d6-DMSO + D0) 7.42 (dt, 1H, J = 10.5 and 7.5Hz), 7.60 - 7.78 {m, 2H). “ s

Intermediate 55 |
trans-5-Nitro-6-{4-trifluoromethyl-pheny!)-piperidin-2-one i
Ammonium acetate (21.21 g), 4-trifluoromethylbenzaldenyde (18.61 mi) and
methyl 4-nitrobutyrate (17.5 ml) in ethanol (150 ml) was stirred and heated under
reflux for 3.5 h. After cooling to room temperature, an crange solid was formed
which was filtered, washed with ethanol (2 x 100 ml) and dried in vacuo to give the SRt

fitle_compound (30.56 g). Mass spectrometry. For Cq2H14F3N203, miz 5.77 | ‘
(2M+H*), 306 (M + NH4), 289 (MH*).

Intermediate 56

. $4-Trifluoromethyl-phenyl)-piperidin-2,5-dione

_ Potassium fert-butoxide (8.665g) was added gradually to a stirring suspension of
2 trans-5-nitro-6-(triflucromethyl)-phenyl-piperidin-2-one (20.18 g) in a mixture of
dichloromethane (100 ml) and methanol (100 mi) at room temperature under
Nitrogen. An orange solution was formed which was cooled to -70° and ozone was
ubbied through the solution for 4 h followed by another 20 mins with nitrogen.
hosphate buffer (pH 6, 200 ml) and sodium thiosulphate (pentahydrate, 25.1 g) |
e added and the mixture was allowed to warm to room temperature. Extraction
th ethyl acetate (4 x 200 mi) gave a yellow solid (15.82 g) which was purified by
e (ethyl acetate and then methanol: dichioromethane, 1:15) to give the title -,
% (8.62 g). & (dB-DMSO) 2.56 - 2.67 (m, 2H), 2.68 - 2.73 (m, 2H), 5.14 ‘

g 3d d, 1H, J = 2Hz), 7.55 and 7.77 (2d, 4H, J = 8Hz for both), 8.29 - 8.36
ie ad s‘ TH) .

Ediate 57
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mted der Sliegeumiierg ey =S sodluma2|de|n acetic acid at :
T L C erat—bHLe-—-‘i@H@wed. by deprotection if necessary. Conpounds of .
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6-(4-Trifluoromethyl-phenyl)piperdin-2,5-dione, 5-oxime

pyridine (47 ml) and hydroxylamine hydrochloride (8.18 g) were added to a stirring

solution of 6-(4-triflucromethyl-phenyl)-piperidin-2,5-dicne (5.04 g) under nitrogen.
" The mixture was heated at reflux for 21 h, cooled to room temperature, poured into
aqueous hydrochloric acid (2 M, 100 ml) and extracted with ethyl acetate (100 mi).
The organic extract was washed with aqueous hydrochloric acid (3 x 100 ml) and
the combined aqueous solution was extracted with ethyl acetate (2 x 50 mi). The
combined organic solution was dried (MgS04) and evaporated in vacuo to give
the crude product (5.84 g) which was azeotroped with toluene (3 x 50 mi). FCC
(dichloromethane: methanol, 12 : 1) gave the fitle compound (3.26 g) as an
inseparable mixture of geometrical isomers (2:1). & (d6-DMSO) for the major
isomer: 2.0 - 2.4 (m, 4H), 5.15 (d, 1H, J = 3.5Hz), 7.49 and 7.75 (2d, 4H, J = 8Hz
for both). 8.39 (d, 1H, J = 3.5Hz), 11.08 (s, 1H). TH-NMR signals for the minor
isomer includes 5.77 (d, 1H, J = 2.5Hz), 7.59 and 7.72 (2d, 4H, J = 8Hz for both),
8.10 (d, 1H, J = 2.5Hz), 11.14 (s, 1H).

intermediate 58

¢is-5-Amino-6-(4-trifluoromethyl-phenyl)-piperidin-2-one
8-(4-Trifluoromethy!phenyl)piperidin-2,5-one, 5-oxime (2.6 g) was dissolved in a
mixture of methanol (15 mi) and ethanol (60 ml) and added to Raney nicke! [50%
suspension in water, 5.05 g, washed with water (2 x 25 ml) and ethanol (25 ml)}
under nitrogen. The mixture was hydrogenated under 50 psi of hydrogen pressure
for 40h at room temperature and then filtered. The filtrate was evaporated in
. Yacuo to give the crude product (2.43 g). FCC (10% methanol-dichloromethane
followed by the same soivent system containing 0.5% concentrated ammonia)

- 9ave the title compound (1.262 g). Mass spectrometry. For CqoH43F3N20, miz
R 259 (MHH),

. Qermediate 59
&'Methox_y-s-ps—ghenyi—grgendm-as-vlameno-methvl)-ohenyt]—cyanamude

E Lvdrachiorie

3 iﬁima suspension of (3-formyl-4-methoxy-phenyl)-cyanamide (0.238g) in

, Oromethane (10mi), 2S-phenyl-piperidin-3S-ylamine (0.225g), sodium
cemxyborohydnde (0.5¢) and acetic acid (0.14mi) were added and the mixture

REPL&SJ‘E?.#



' éb'rﬁﬁdunds of formula (XLV) may be prepared by reacting the appropriate p-
- pxyaniline, or a protected derivative thereof, wth the appropriate

chl oride or arfhip8ectdias Been Beplaggder r - COCI or R err]-CO. O. CORlerr], for
-Ie trlfluoroace or cycl opropane carbonyl chloride.
founds92€H or mul err] is a group (A as defined

B nbefore and x |s zero, or protected derivatives thereof, may
natively be prepared by reacting conpounds of formula (XI\/), or
gct ed derivatives thereof, with an acid anhydride such as

- uor oacetic anhydride or trifluorggrethane sul fonic anhydride and sodi um
2 in acetonitrile. 22

stired at room temperature under an atmosphere of nitrogen for 18h. The
: . resuiting solution was treated with 8% aqueous sodium bicarbonate solution
(20ml) and extracted with dichloromethane (3x30ml). The combined organic
"layers were then dried (Na,SO,) and evaporated in vacuo. The resulting residue
was purified by column chromatography eluting with
dichlcromethane:ethancl:ammonia (100:10:5). The oily product was dissoived in
dichloromethane (10mi} and treated with hydrogen chioride solution (3ml of 1M in
ether) to give a precipitated solid. The solvents were removed and the material

dried in_vacuo to yield the title compound as a white solid (0.175g), m.p. 255-8°
(dec.).

Similarly prepared:-

intermediate 60
¢is-5-(2-Methoxy-5-tetrazol-1-yl)-benzylamino-6-{4-triflucromethyl-phenyi)-
piperidin-2-one

. From cis-5-amino-6-(4-triflucromethyi-phenyl)-piperidin-2-one (404 mg) and 2-
methoxy-5-tetrazol-1-yl-benzaldehyde (411 mg), to give the title_compound (273
: mg). & (d6-DMS0) 1.59 - 1.86 (m, 3H), 2.16 - 2.31 (m, 1H), 2.35 - 2.46 (m, 1H),
-'-f_ 2.95-3.09 (m, 1H), 3.53 - 3.82 (m, 2H), 3.66 (s, 3H), 4.78 (s, 1H), 7.12(d, 1H, J =
5 8.5Hz), 7.47 (d, 2H, J = 8Hz); 7.64 - 7.76 {m, 4H), 7.84 (s, 1H), 9.93 (s, 1H).

; Intermediate 61

b 005-5-12-Methoxy-5-(5-methyl-tetrazol-1-yi)-benzylaminol-6-(4-triflucromethyl-
Rhenyl)-piperidin-2-one

¢ From cis-5-amino-6-(4-trifluoromethyl-phenyl)-piperidin-2-one (207 mg) and 2- 3
ke Methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (155 mg) to give the title
' @mpound (217 mg). Mass spectrometry. For CooHosF3NgOo, miz 461 (MHY).

(o Dermediate 62 -
s i b 445-Phenyi-tetrazol-1-yl)-phenol |
"_T° @ suspension of acetic acid 4-benzolylamino-phenyl ester (10.28g) in 4
¢ Xetonitrile (200mi) at 0° sodium azide (2.62g) was added. Triflucroacetic
o ydride (6.8mi) was then added dropwise under an atmosphere of nitrogen.

THIS SHEET HAS BE
REPLACED




| .c-c-)rrpounds of formula (111) where Rferr] is a group (A) as defined

her e@§nbefore, x 'S zero and R[errl Is -NH err] nay alternatively be
prepdred by reacti mgs8e Reglacefl o )| 5 (XV) [err] or a protected
derigati v%gt(ﬁ_?reof, n “ chloride and sodi um azi de at el evated
terrprathr ., Sui t abl such as di net hyl formam de, foll owed by
depr@tection where required. Conpounds of formula (XV) may be prepared by

reacty ng conpounds of forrmula (I11) where Rlerr] is a group (A as defined

ignbefore, x is zero and R err] is _hydrogen, or a protected derivative

, Wth n-butyl lithiumin a stk abl e sol vent such as

tetr' ydrofuran. Conpounds of formula (111), or protected derivatives

, Where R err] represents

After stirring at room temperature for 18h, aqueous ammonia (35% solution,
200ml) was added and the mixture stirred for 16h. The mixture was then extracted
with dichloromethane (3x150mi), the organic layers combined, dried (Na,SOy,),

" and evaporated in vacuo. The residues were purified by column chromatography
eluting with 10% ethyl acetate in dichloromethane to yield the titie compound as a
solid (2.54).

Tlc. (5% Ethyl acetate/dichloromethane), Rf 0.28.

Intermediate 63

| N-11-(3-Formyl-4-methoxy-ohenyi)-1H-tetrazol-5-yl]-acetamide

t To a suspension of 1-(3-{1,3]dioxolan-2-yl-4-methoxy-phenol)-1H-tetrazoi-5-
| ylamine (0.5g) in dichloromethane (5mi), triethylamine (0.53ml), acetic anhydride
: (0.18ml) and dimethylaminopyridine (10mg) were sequentially added. The mixture
was stirred under an'atmosphere of nitrogen for 2h. Pyridine (1mi) was then
f edded and the mixture stired for 18h. The solvents were then evaporated to
dryness and the residue dissolved in tetrahydrofuran (10ml). Aqueous hydrogen
thioride solution (10ml, 2N) was then added and the mixture stirred for 30min.
_ The mixture was then diluted with dichloromethane (50ml) and brine added (20ml).
k The phases were separated and the. aqueous layer extracted with
.dfchloromethane (2xS0ml). The organic layers were combined, dried (Na,S0,),
| 8nd 8vaporated jn vacuo and the residue was purified by column chromatography
Wuting with ethy! acetate/dichloromethane mixtures and the main product
llacteq, The material was crystallized by trituration in ether to give the title
<IRound as a yellow solid (155mg).

1 e, (5% Methanol/dichloromethane) Rf 0.3.

MUNdiate 64

JIDioxolan-2-yl-4-methoxy-phenyi)-1H-tetrazole .

lﬂu Suspension of 2-methoxy-S-tetrazol-1-yl-benzaldehyde (8g) in toluene

Y 1, ethylene glycol (8ml) and para-toluene sulphonic acid (50mg) were

(Y The mixture was heated to reflux under Dean-Stark conditions and under

":‘U'"’\ atmosphere for 12h whereupon evolution of water had ceased. The
* was allowed to cool and the liquor decanted and extracted with 8%

'™ sodium bicarbonate solution (100ml). The precipitated solid was

et S ———
i -

- o o s v Ty e

e e



one group may be converted into other conpounds of formula (I11), or
Pt ed derivatives thereof, where R6 represents a different group using
hti onal Procednmﬂmanﬂﬂehmaﬁmakkylatlon acyl ation or oxidation.

g nds1q prmul a ernatively be prepared by oxidising
;‘nds ornula
: ent such as manganese dioxide in a

vmth a suitabl
48

| e sol vent

dissolved in dichloromethane (200ml) and then extracted with the aqueous layer.
- The aqueous layer was then extracted with dichloromethane (100ml). The organic
_layers were then combined, dried (Na,SO,) and evaporated in vacuo to yield the

; titte compound as a yellow solid (9.12g).
- Tlc (5% Methanol/methyl tert-buty! ether), Rf 0.5.

Similarly prepared:-

Intermediate 65

1-(3-[1.3]Dioxolan-2-vl-4-methoxy-phenvl}-5-methyl-1H-tetrazole

From 2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (400mg) and ethylene
glycol (0.32ml) to give the title compound (500mg) as a pale orange solid, m.p.
103°.

intermediate 66

1-(3-[1-, 3IDioxolan-2-yi-4-methoxy-phenyl)-5-methyisuifanyl-1H-tetrazole

From 2-methoxy-5-(5-methylsuifanyl-tetrazol-1-yl)-benzaldehyde (2.1g) and
ethylene glycol (9.3ml) to give the title compound as an off-white solid (2.3g).

Tlec. (Ethy! acetate/cyclohexane (1:1)), Rf=0.8

intermediate 67

(21 3]Dioxolan-2-yi-4-methoxy-phenvl)-cyanamide

To a solution of 1-(3-[1,3]dioxolan-2-y}-4-methoxy-phenyl)-1H-tetrazole (9.09g) in
. dry tetrahydrofuran (200ml) at -78° under nitrogen, n-butyl lithium solution in
- hexane (30mi of 1.6mol dm3) was added. Nitrogen gas was evolved. After
stirring under nitrogen for 5min the mixture was allowed to warm to 0° over 10min
i 3nd 8% aqueous sodium bicarbonate (200ml) was then added. After stirring for
i 10min ethyl acetate (150ml) was added and the layers separated. The aqueous
'ayer was then extracted with dichloromethane (2x200mi) and the organic layers
:_ ®mbined, dried (Na,S0O,) and evaporated in vacuo to yield the title compound as
£ anoil (8.0g).

E Tle, (5% Methanol/methy! tert-buty! ether), Rf 0.7.

E Dermediate 68
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such as an et her Mrahydrofuran at el evated tenperature. Conpounds
Fornul a (XVI) may be prepared by reduci ng conpounds of formula (XVII)
Wi tﬁ!@hwﬂis&bénfkéj cing agent such as a netal hydride

8 ]
| ex pudrEas it e |n a sui tabl e sol vent such as an ether,
; tetrahydrofura et hanol, or a m xture thereof.
joounds of fornula R[err] Is a group (A) as defined
i nbefore and x is zero may be prepared fromthe correspondi ng
L koxy-5-am no benzoic acid nethyl f ter by reacting with conpounds of
grul a (XI 1) as defined above, e.g. I et hyl orthoformate, and sodi um
e in glacial acetic acid and di methylform am de at el evated
per at ur e.

1-(3-[1.3]Dicxolan-2-vi-4-methoxy-phenyl)-1H-tetrazol-5-ylamine

To a solution of (2-{1,3]dioxolan-2-yl-4-methoxy-phenyl)-cyanamide (7.82g) in

dimethylformamide (150mi) ammonium chloride (22.8g) and sodium azide (18.5g)
~ were added and the mixture heated to 80° under a nitrogen atmosphere. After

2%h the mixture was ccoled and brine {250mi) and water (100ml) were added.

The mixture was extracted with dichioromethane (3x250mi and 1x100mi). The

organic layers were combined, dried (Na,SQ,), and evaporated in_vacuo. The

resulting solid residue was washed with ether (100ml) and dried in vacuo to yield

the title compound as a light yellow solid (7.2g).

T.1.c.(5% Methanoi/methy! tert-butyl ether), Rf 0.13.

intermediate 69

5-(5-Dimethylamino-tetrazol-1-yi)-2-methoxy-benzaidehyde

To a suspension of 1-(341,3]dioxolan-2-yi-4-methoxy-phenyi)-1H-tetrazol-5-
ylamine (500mg) in dry tetrahydrofuran (S5ml) sodium hexamethyl disilazide
8%  solution (2mi of 1.0M in tetrahydrofuran) was added at room temperature under
' nitrogen. The mixture was stired for 5min before addition of methyl iodide
- (0.15mi). The mixture was stired for 10min before addition of more sodium
B hexamethy! disilazide solution (2mi; 1.0M in tetrahydrofuran). The mixture was
stirred for Smin before addition of more methyl iodide (0.15ml). The mixture was
stirred for 18h then aqueous hydrogen chloride solution (10ml; 2M) was added
and the mixture stirred for 30min. Brine (20mi) and dichloromethane (50mi) were
added and the layers separated. The aqueous layer was extracted with
dichloromethane (2x50ml) and the organic layers combined, dried (Na,SO,) and
Svaporated in vacuo. The resulting residue was purified by column
chromatography eluting with 10% ethyl acetate in dichioromethane to give the title
Sompound as a yellow solid (230mg).

Tle (5% Methanol/dichioromethane), Rf 0.45.

£ Similarly prepared:-

’ intermed;ate 70

\Ls‘ S-Diethylamino-tetrazol-1 -yl)-2-methoxy-benzaldehyde

7 o RPN AN K % oAk Y TR 5 s BRA AR 5 ot oo
¥ B ¥ ia Tt SRR oyt %5 WELE Y
S ALt ST SR L SIS .
o ek AR o S et A A 22 S
» ey R » M . Ve L

TR SRR

S SHEET HAS BEEN |
REPLACED _____

THI




abl e 2-al koxy-5-anmi no bénzoic acid nmethyl esters are either known or
¥ be pr epar ed accﬂlﬁ@h&egiakaeeﬁﬁgmgﬁ known for the preparation of known
'y ounds e.g. the d by Bergman et a/ in Can.J.Chem (1973),
R 162-1192(;3-porrp0un mﬁ (I1r1) where Rerr] is a group (A) or (B)
«def i ned herei nbefore a , may be prepared by reacting conpounds

formula (XVIILI)
2| ACENVENT SHEET [err]

50

From 1-(3-[1,3]dioxolan-2-yl-4-methoxy-phenyl)-1H-tetrazol-5-ylamine (0.5g) and
ethyl iodide {0.32mi in two portions) to give the title compound as a yellow solid
(0.224q).

" T.1.c.{5% Methanol/dichioromethane), Rf 0.5.

intermediate 71

(3-Formyl-4-methoxy-phenyi}-cyanamide

To a solution of 1-(3-[1,3]-dioxolan-2-yl-4-methoxy-phenyl)-1H-tetrazole (0.46g) in
tetrahydrofuran (10mi) at 0° under nitrogen n-buty! tithium (1.7ml; a 1.6M solution
in hexane) was added. After stirring for Smin dilute aqueous hydrogen chioride
solution (5ml) and acetone (2mi) were added. The mixture was stirred for 1h
before addition of dichloromethane (30ml) and 8% aqueous sodium bicarbonate
solution (20ml). The layers were separated and the aqueous layer extracted with
dichloromethane (3x30mi). The organic layers were combined, dried (Na,SO,),
and evaporated to leave an orange solid. The material was washed with a small
amount of ether and cyclohexane and dried in vacuo to yield the title compeound as
an orange solid (0.31g).

T.1.c.(5% Methanol/methyl tert-butyl ether), Rf 0.6.

Intermediate 72 !
2-Methoxy-5-[5-(3.3,3-trifluoro-2-oxo-propyl)-tetrazoi-1-yll-benzaldehyde

n-Butyl lithium in hexane (0.25mi; 1.6M) was added to a solution of 1-(3-
[1,3]dioxalan-2-yl-4-methoxy-phenyl)-5-methyl-1H-tetrazole (100mg) in
tetrahydrofuran (Sml) at -78°. After 10min trifluoroacetic anhydride (0.064ml) was l;
added and the reaction was stired under nitrogen at room temperature for 72h. |
8% Aqueous sodium hydrogen carbonate (20mi) was added and the product was !
extracted in dichloromethane (3x20ml). The combined organic parts were
Concentrated in_vacuo to give a yellow oil. A solution of this oil in acetone (3mi)

and 2N hydrochloric acid (3ml) was stired at room temperature for 2h. The

acetone was removed in_ vacuo and the product was extracted with
dichloromethane (3x20ml). The combined organic parts were dried over sodium

Sulfate and concentrated jn_vacuo to give a yellow gum. Purification by
chfomatography with methanol:methy! t-butyl ether {(2.5:97.5) as eluant to afford

the titje compound (50mg) as a pale yellow solid, m.p. 128°.
S SHEET HAS BEEN
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(where hal is a halogen, e.g. bronming or chlorine, atom) with tetrazole in
t hgg#gpr esence of a base such as triethylamne or potassium carbonate in a
sui® abl e sol vent such as dichl oronet hane or di net hyl formani de.  Conpounds
of ®ornul a 111) where x is 1 may be prepared by reacting conpeunds of
forful a {3996 O Bhicét|Has Been ReplaQly 2
progected derivative thereof, with a carbon tetra rbon
t et®abroni de, in the presence of triphenyl phosphi qg’g&ﬁ"ﬂ#ﬁmﬂﬁl e sol vent
suckk as ether, followed by deprotection where requi ;
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intermediate 73
1-(3-1.310ioxolan-2-yi-4-methoxy-phenyi)-5-methanesulfonyl-1H-tetrazole
m-Chloroperbenzoic acid (MCPBA) (1.2g) was added to a solution of 1-(3-
{1,3]dioxolan-2-yi-4-methoxy-phenyl)-5-methylsulfanyl-1H-tetrazole  (800mg) in *-
4% chioroform (15ml) at room temperature under nitrogen. After 3h a further quantity

’: .:_- of MCPBA (1.2g) was added and left to stir for 24h. The mixture was poured into

E  aqueous sodium sulphite (200ml) and stirred for 30min. This was then extracted

with chioroform (3x60mi), dried (Na,SO,) and evaporated to give the title

_~ gompound as a yellow oil (800mg).

¢ T.1.c. (Ethyl acetate/cyclohexane (1:1)), Rf=0.5

ermediate 74

o S-Methanesulfonyl-tetrazol-1-yl)-2-methoxy-benzaldehvde
'fri;; +(3-{1,3]Dioxolan-2-yi-4-methoxy-phenyl)-5-methanesulfonyl-1H-tetrazole
_800mg) in tetrahydrofuran (13mi) and hydrochloric acid (2N, 7.5mi) was stirred at .
vom temperature for 1.5h. The solution was basified with sodium bicarbonate
Olution (8%), saturated with brine (50ml), extracted with ether (3x50ml), dried

‘ 8,80,) and evaporated to give the title compound as an orange solid (307mg).
g-C. (Ethyl acetate/cycichexane (1:1)), Rf=0.5

Mrmediate 75
"3.: enz loxv-3-ﬂuoro-ghenvl)—S-methyl-‘l H-tetrazole. ;
FonZyloxy-3-fluoro-phenylamine as a solution in acetic acid (50ml) was heated
under nitrogen. Triethylorthoacetate (10.3ml) was added. After a further
at this temperature, sodium azide (7.8g) was added portionwise. Heating
E Continued for a further 3h, the reaction cooled overnight and poured into
bicarbonate solution (8%, ca. 500ml), extracted with dichloromethane (3 x
™), dried (Na,;SO4) and evaporated. The residue was purified by FCC with
' omethane/methanol (995:5)) to give the title compound as a solid (4.6g).
Dichioromethane/methanol (395:5)), Rf 0.45.

euple 76
2A{S-methyi-tetrazol-1-yl)-phenol
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REFLACED




e e

poynds of fornmula (XIX) nmay be prepared by reduction of the

' Espondi ng al dehydes after protection of the ardehyde-group-ortho to

1. Compounds of fornula (XI') where R err] ThiSShae: f5sqid ctémd X is
e

. _ ! th Replhce

E may be (grepar ed by reacting the appropriate obenzene
E 1 H-1899%501 e in a suitable solvent at el eva mﬂgl ‘I , foll owed
geduction of the nitro group by catalytic hyd ' | I owed by

ersion of the resulting am no function into an al cohol function using
ous acid. Compounds of fornula (I111) where Rerr] is a group (C as
ned herei nbefore may be prepared Bg reacting a conpound of fornula (XX) |

A suspension of 1-(4-benzyloxy-3-fluoro-phenyl)-5-methyl-1H-tetrazole (4.6g) in
ethanol (300ml) was hydrogenated at room temperature and pressure over a pre-
A8 reduced suspension of palladium-on-carbon (10% paste, 1.4g) until uptake
" ceased. The catalyst was filtered off and the filtrate evaporated to give the title
compound as a cream solid (3.6g).
T.l.c. (Dichloromethane/methanol (995:5)), Rf 0.45.

Intermediate 77

Cyclopropanecarboxylic acid (4-benzyloxy-phenyl)-amide _
Cyclopropane carbonyi chioride (4.54ml) was added dropwise over 5min to a
» stimed solution of 4-benzyloxyaniline hydrochioride (11.8g) and triethylamine
.+ (15.33ml) in dichloromethane (60mi). The reaction mixture was stirred at room
temperature under nitrogen for 2h. The solution was diluted with 2N hydrochloric
= acid (100mi) and dichlcromethane (200ml). The organic layer was washed with
2N sodium carbonate (100ml), water (100ml), 10% brine (50mi) and dried over
'''' anhydrous sodium sulphate.. Concentration in_vacuo gave a pale brown solid
which was washed with diethyl ether (3x50ml) to afford the title compound (12g) as o
a white solid, m.p. 162°.

_‘4"' Intermediate 78 ‘

5 1-{4-Benzyloxy-phenyl)-5-cyclopropyi-1H-tetrazole *
Triflucromethane sulfonic anhydride (9.42ml) was added dropwise over 10min to a 7
solution of cyclopropanecarboxylic acid(4-benzyloxy-phenyl)-amide (15g) and
Sodium azide (3.64g) in acetonitrile (250ml) at 0°. The reaction mixture was
stired at room temperature under nitrogen for 16h. 10% Aqueous sodium .
hydrogen carbonate (80ml) was added and the organic layer was separated. The
aqueous layer was further extracted with ethyl acetate (2x100ml). The combined
Organic parts were dried over anhydrous sodium sulphate and concentrated in
Yacuo to give a brown oil.  Purification by chromatography with ethyl
aCetate:isohexane (1:1) as eluant afforded the title compound (2.4g) as a yellow
solid, m.p. 118°.

Intermediate 79

4{5-Cyclopropyi-tetrazol-1-yl)-phenol
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A solution of 1-(4-benzyloxy-phenyl)-5-cyclopropyl-1H-tetrazole (2.3g) in ethanol
(75mi) was added to a suspension of 10% palladium on charcoal catalyst (400mg)
in ethanol (10ml) and the mixture was stirred under a hydrogen atmosphere for 1h.

" The catalyst was removed by filtration and the solution concentrated in vacuo to
afford the title compound (1.57g) as a pale yellow solid, m.p. 184°.

Similarly prepared:- h

Intermediate 80

4-Tetrazol-2-yl-phenyiamine

From 2-(4-nitro-phenyl)-2H-tetrazole (7.3g) to give the title compound as a beige
solid (5.4g).

T.l.c. (Cyclohexane/Ethyl acetate (3:1)), Rf 0.65.

Intermediate 81

4-{5-Methyisulfanyl-tetrazol-1-yi)-phenol

A solution of sodium hydroxide (2.06g) in water (120ml) followed by methyl iodide
(3.5ml) was added to a solution of 1-(4-hydroxyphenyl)-1H-tetrazole-5-thiol (10g) ;
in tetrahydrofuran (30mi) and stirred at room temperature for Sh. The mixture was
poured into brine (120mi), extracted with ethyl acetate (3x60ml), dried (Na,S0y)
and evaporated to give the title compound as a brown solid (10.64g).

T.lc. (Dichloromethane/methanol (990:10)), Rf=0.42

intermediate 82
3-Nitro-2-p-tolyl-pyridine 1
A stirred mixture of 2-chloro-3-nitropyridine (10.6g), p-tolylboronic acid (19.69g) 3
and tetrakis(triphenylphosphine)pailadium (O) (0.16g) in 2N sodium carbonate
solution (100mi) and dimethoxyethane (100mi) was heated to reflux under
nitrogen. After 64h the mixture was cooled then filtered through hyflo eluting with
more dimethoxyethane. The filtrate was evaporated in vacuo to give an oil which
was redissolved with ether (300ml) and washed with 5N sodium hydroxide solution
(300mi). The aqueous portion was further extracted with ether (300mi x 2). The
Combined organic extracts were washed with water (200ml), 1N hydrochloric acid
(2x100ml) and saturated brine, were dried (MgS0Q,) and evaporated in vacuo. The
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i G ey

resuitant crystalline solid was triturated with hexane to give the title compeound as
a yeilow crystalline solid (11.66g).
T.l.c.(Hexanelethylacetate (2:1)), Rf 0.52, i

Similarly prepared:- '!
I
{

Intermediate 83

5-(1-Ethyi-1H-tetrazol-5-yl)-2-methoxy-benzaldehyde

From 5-bromo-1-ethyl-1H-tetrazole (620mg) and 3-formyl-4-methoxy-phenyl-
beronic acid (0.69g) to give the title compound (483mg) as a white solid.

T.l.c. {(Ether) Rf 0.2.

Intermediate 84

. 5-{1-Cvclopropyimethyl-1H-tetrazol-5-vi)-2-methoxy-benzaldehvde.
From a mixture of 5-bromo-1-cyclopropylmethyl-1H-tetrazole with S-bromo-2-
cyclopropyl-2H-tetrazole (1.91g) and 3-formyl-4-methoxy-phenyl-boronic acid
(1.86g) to give the title compound (657mg) as a yellow salid.
NMR (CDCl3) 8 0.45 (2H,m); 0.70 (2H,m); 1.3 (1H,m); 4.05 (3H,s); 4.3(2H,d);
7.2 (1H,d); 8.0 (1H,m); 8.15 (1H,d); 10.55 (1H,s). ' {

Intermediate 85 i
cis-2-p-Tolyl-piperidin-3-ylamine §
A stirred solution of 3-nitro-2-p-tolyl-pyridine (5.0g) in ethanol (200m!) and K
x3 Concentrated hydrochloric acid (15ml) was hydrogenated over pre-reduced
P platinum oxide (1.5g) at 23° 1 atm until hydrogen uptake was complete (~3ih).
The mixture was filtered through hyflo washing the pad of hyfio with water then the
R fitrate was evaporated in vacuo. Recrystallisation from isopropanol water gave a
Cream solid. The solid was treated with 2N sodium hydroxide solution and
Extracted with dichloromethane (5x200ml). The combined organic extracts were
dried (Na,S0,) and evaporated in vacuo to give the title compound as an orange-
brown ail which partially crystallised on standing (2.20g).
T.L.c. (Dichloromethane/ethanol/ammonia (100:8:1) Rf 0.43.

Ntermediate 86
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(4-Benzyloxy-phenyi)-(1-chloro-2,2,2-trifluoro-ethylidene)-amine

. A mixture of resin-supported triphenylphosphine (3mmol triphenylphosphine/g
. resin; 58.6g) and N-(4-benzyloxy-phenyl)-2,2,2-triflucro-acetamide in carbon
tetrachloride (800mi) was heated to reflux under nitrogen for 18h. The mixture
was allowed to cool then filtered, washing the resin with dichloromethane (1) and
ether (11). The organics were concentrated in vacuo to give the title compound as
a yellow solid (20.7g).

T.l.c. {Cyclohexane/ethyl acetate (9:1)) Rf 0.81

: 1;(4-Benzyioxy-gl'lenvl)-5'-triﬂuoromgt_ryl-1H-tetm
(4-Benzyloxy-phenyl)-(1-chloro-2,2,2-triflucro-ethylidene)-amine  (66mmol) was
added to a stirred flask of glacial acetic acid (250mi) at 70° under nitrogen. After 4
> min sodium azide (210ml) was added and heating was continued for 3h. After
cooling the mixture was filtered, the filtrate poured into water (750ml) then
¥ extracted with dichloromethane (500m! x3). The combined organic extracts were
dried (Na,S0,) and evaporated in vacuo. Purification by FCC using hexane-ethy!
acetate (19:1) gave the title compound as a white solid (14.5g).

= T.l.c. (Cyclohexane/ethyl acetate (19:1) Rf 0.22

%

Intermediate 88
&(5-Trifluoromethyi-tetrazol-1-yl)-phenol
A solution of 1-(4-benzyloxy-phenyl)-5-trifluoromethyl-1H-tetrazole (45.3mmol) in
®thanol (100ml) and tetrahydrofuran (100ml) was hydrogenated at room
temperature and atmospheric pressure over 10% palladium-carbon catalyst (6g).
After 2h, the mixture was filtered and the filtrate was evaporated to give the title
Lmpound (10.4g) as a cream solid.
Tle. (Dichiormethane/ethanolfammonia(200:8:1)) Rf 0.3.

f

lermediate 89

Metho -S-tetrazol-2-yimethyl-benzaldehyde (A) and 2-Methoxy-5-tetrazol-1-

ﬂmethyl—benzaldehyde (B).

5 A mi
D Mixture of 5-Bromomethyl-2-methoxy-benzaldehyde ‘with  5-chloromethyi-2-

& met
hoxy-benzaldehyde (0.5g), tetrazole (306mg) and triethylamine (608ul) in
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cen RS aordi ng to
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dichloromethane (10ml) was stirred at room temperature for 48h. The mixture was
washed with hydrochloric acid ('20ml;2N) then sodium carbonate solution
(20mi;2N), dried (MgSO.) and the solvent removed to leave the crude product
(373mg). This was purified by column chromatography, eluting with ether to give
the title compound (A) (103mg), T.l.c. (ether) Rf 0.37 and the title compound (B)
(170mg), T.L.c. (ether) Rf 0.05.

intermediate S0

2-(4-Nitro-phenyl)-2H-tetrazole

A mixture of 1-fluoro-4-nitrobenzene (20g), potassium carbonate (23 5g) and 1H-
tetrazole (12g) in dimethylformamide (60ml) was heated to 100° under nitrogen for
24h. On cooling, the solvent was evaporated and the residue taken up in water,
extracted with dichloromethane (4 x 100ml), dried (Na,SQO,) and evaporated to
give an orange solid. This was purified by FCC (cyclohexane/ethyl acetate (3:1))
to-give the title compound as a solid (6.5g).

T.l.c. (Cyclohexane/ethyi acetate (3:10), Rf 0.43.

Intermediate 91

4-Tetrazol-2-yl-phenol

A suspension of 4-tetrazol-2-yl-phenylamine (5.4g) in water (42ml) and conc
sulphuric acid (10ml) was added slowly to a solution of sodium nitrite (2.3g) in
water (8.5ml) at 5°. The resuiting green solution was stirred at this temperature for
ca. 30min, treated with .a mixture of water (50ml) and conc. sulphuric acid (67ml)
and heated to 120° for 1h. Water (170mi) was added, the reaction mixture cooled,
saturated with brine (100ml) and extracted with dichloromethane (3x100ml), dried
(Na,S0Q,) and evaporated to give the title compound as an orange solid (1.6g).
T.lc. (Ethyl acetate/cyclohexane (1:1)), Rf 0.55.

Intermediate 92

2-Hydroxy-5-tetrazol-2-yl-benzaldehyde

Hexamethylenetetramine (5.69) was added to 4-tetrazol-2-yl-phenol (1.6g) in
rifluoroacetic acid (40ml) and the mixture heated at 60° for 24h. On cooling, the
Solution was poured into sulphuric acid (2N, 100ml), extracted with ether
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(3x100m!), dried (Na,SO,} and evaporated. The residue was purified by FCC
(dichloromethane) to give the title compound as a yeliow solid (930mg).
T.1.c. (Dichloromethane), Rf 0.56.

intermediate 93

2-Methoxy-5-tetrazol-2-yl-benzaldehyde

potassium carbonate (1.06g) and methyl icdide (0.5ml) were added to a soiution of
2-hydroxy-5-tetrazol-2-yi-benzaldehyde (930mg) in dimethyiformamide (6ml) at
room temperature. The mixture was stirred for 2h then evaporated to give an
orange solid. This was dissolved in water {(40mi), extracted with dichloromethane
(3x30ml), dried (Na;SO.) and evaporated. The residue was purified by FCC
(dichioromethane) to give the title compound as a yellow solid (423mg).

T.l.c. (Ethyi acetate/cyclohexane(1:1)), Rf 0.44.

Intermediate 94

2-Methoxy-5-(1H-tetrazoi-5-vi)-benzaldehyde

Tributyitinazide (1.7g) was added to 3-[1,3]dioxolan-2-yl-4-methoxy-benzonitrile -
(500mg) followed by a further two portions (2 x 1.7g) of tributyltinazide. The
mixture was stirred at 160° for 2h. After cooling the thick oil was partitioned
between 2N sodium hydroxide solution (30ml) and ether (3x30ml). The aqueous
phase was acidified with concentrated hydrochloric acid and the mixture extracted
into ethyl acetate (3x70m!). The ethyl acetate fractions were dried (MgSQ,) and
concentrated to afford the title compound as a pale yellow solid (530mg).

(3, CDCl3) 4.04 (3H,s), 7.18 (1H,d), 8.43 (1H,dd), 8.57 (1H,d), 10.53 (1H, s).

Intermediate 95 : |

2-Methoxy-5-(1-methyl-1H-tetrazol-5-yi)-benzaldehyde (A) and 2-Methoxy-5-(2-

methyl-2H-tetrazol-5-yi)-benzaldehyde (B).
A mixture of potassium carbonate (400mg) and 2-methoxy-5-(1H-tetrazol-5-yf)-

benzaldehyde (400mg) in dimethylformamide (10mi) was stirred for 1/2 hour then
iodomethane (0.18ml) was added and stirring continued for 20 h. Water (20mi)
Was added and the mixture extracted with ethyl acetate (3x 20mi). The organics
Were dried (MgSQ,) and concentrated in vacuo to afford a yellow solid (370mg).
The solid was purified by FCC eluting with Petrol/ether (1:1— 0:1) to afford the
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title_compound (B) (320mg). T.l.c. (Dichloromethane/ethanol/ammonia(200:8:1))
Rf 0.62 and the title compound (A)
T.1.c. (Dichloromehtane/ethanol/ammonia(2C0:8:1)) Rf 0.37.

intermediate S6

1-Cyclopropyvimethyl-1H-tetrazole and 2-cyclopropylmethyl-2H-tetrazole.

A mixture of cyclopropylmethylbromide (15q), tetrazole (12g), triethylamine
(23.8ml) and 4-dimethylaminopyridine (25mg) in dichioromethane (500mi) was left
to stand overnight at room temperature. The mixture was washed with water
(250ml) and 2N aqueous sodium carbonate (2x250ml), dried (MgSQO4) and
concentrated in vacuo to afford the title compounds as ca (1:1) mixture (8.0g).

Intermediate 97

5-Bromo-1-cyclopropylmethyl-1H-tetrazole and 5-bromo-2-cyclopropvi-2H-
tetrazole.

A solution of bromine (21.5g) in chloroform (20ml) was added dropwise to a
solution of. 1-cyclopropylmethyl-1H-tetrazole and 2-cyclopropyimethyl-2H-tetrazole
(8.0g) in acetic acid (50m!) and chloroform (100ml) at reflux under nitrogen. After
heating for 18 h the mixture was cooled and evaporated in vacuo to give a red oil.
This was dissolved in ethyl acetate (200ml) and washed with aqueous sodium
metabisulphite solution, water (100mi) then saturated brine, dried (MgSO,) and
evaproated in vacuo. Trituration with ether gave the title compound (1.91g) as a
grey solid.

T.I.c. (Hexane/ethylacetate(9:1)) Rf 0.87.

Evaporation of the triturate gave a second portion of the title compound as a black
ol (7.52g).

Intermediate 98

2-Methoxy-5-(tetrazol-1-yl) benzoic acid, methyl ester.

Sedium azide (0.54 g) was added to a stirred solution of 2-methoxy-5-amino
benzoic acid, methy! ester (1 g) and triethyl orthoformate (1.38 ml) in glacial acetic
acid (8 ml) and dimethylformamide (2 ml). The mixture was heated to 7S-80°.
After 1% h, the solution was allowed to cool (ice-water bath) and a solution of
Sodium nitrite (0.57 g) in water (10 mi) was added slowly. After stirring for 30 min,
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water (40 ml) was added. After 2 h, the mixture was filtered. The residual white
solid was washed with water and dried in vacuo, at 25 to give the title compound
(0.83g); mp 185-187°.

Intermediate 89

2-Methoxy-5-(tetrazol-1-yi)phenyimethanol.

Lithium borohydride (196mg) was added to a stirred and cooled (ice-water bath)
suspension, under nitrogen, of 2-methoxy-5-(tetrazol-1-yl) benzoic acid, methyi
ester (1g) in tetrahydrofuran.(15ml). After 2 min a solution of methanol (288mg) in
tetrahydrofuran (2ml) was added over 1 min. The cooling bath was removed and
the mixture stirred for 86 min. The solution was cooled (ice-water bath) and 3M
aqueous hydrochloric acid (2-1ml) was added, forming a thick gel. Water (5 mi)
was added, followed by more 3M aqueous hydrochloric acid (5 ml). A solution of
scdium nitrite (325 mg) in water (1 ml) was then added. After 1%h, water (15 ml)
was added and the resulting solution was.extracted with ethyl acetate. The organic
.phase was washed successively with dilute hydrochloric acid and water, and then
dried (MgSQO,). Evaporation gave a yellow solid which was stirred with ethyi
acetate (ca 3ml). Filtration gave a grey/white solid, which was washed with a
mixture of ethyl acetate and petroleum ether (bp 60-80°) (1:1) and dried to give the
titte compound (331mg); nmr, 5 (d5-DMSQ), 3.88 (s,3H), 4.58 (d,2H, J = ca 8Hz),
3.34 (t, 1H, J = ca 8Hz), 7.20 (d, 1H, J = ca 10Hz), 7.75 (dd, 1H, J = ca 10Hz, J =
ca 4Hz), 7.86 (d, 1H, J = ca 4Hz), 10.01 (s, 1H).

Intermediate 100

2-Methoxy-5-(tetrazol-1-yl\benzaldehyde.

Active manganese dioxide (77mg) was added to a stirred solution of 2-methoxy-5-
(tetrazol-1-yl)phenylmethanol (40mg) in tetrahydrofuran (1ml). After 30 min the
Mixture was heated in an oil-bath at 70°. After a further 30 min, active manganese
dioxide (67mg) was added. After a further 1h the mixture was allowed to cool and
then filtered. The filtrate was evaporated to give the title compound as a yellow
selid (33mg); nmr, & (d6-DMSO), 4.4 (s,3H), 7.53 (d,1H, J = ca 10 Hz), 8.12-8.23 (m,
2H), 10.12 (s,1H), 10.40 (s, 1H).

Example 1
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sodium triacetoxy ggrohygnde (1.70mmol) and 2 drops of glacial acetic acid. The
mixture was stirred at room temperature under nitrogen atmosphere for 18h. The
solvent was evaporated in vacuo and the residue quenched with 2N solution of
sodium carbonate (20ml) and extracted with ethyl acetate (3x50ml). The organic
layer was treated with 2N hydrochioric acid solution (20ml) and the acidic portion
basified with 2N sodium.carbonate solution and extracted with dichloromethane
(3x100ml). The organic extracts were dried (MgSQy), filtered and concentrated to
give a residue which was purified by FCC (dichloromethane/ethanol/ammonia -
200:8:1) to give a white foam which was dissolved in ethanol (15ml) and treated
with 1M hydrochloric acid solution in ether (2.5mi). The salvent was evaporated.
in vacuo and the resulting white solid triturated with isopropanol and filtered to
afford the title compound. (49 %).

m.p. 242-243%

T.l.c. (Dichloromethane/ethanol/ammonia (200:8:1)) Rf 0.5

Similarly prepared:-

Example 2
{2-Methoxy-5-tetrazol-1-yi-benzy)-([2S.3S]-2-phenvl-piperidin-3-yl}-amine
dihydrochloride

From 2-methoxy-5-(tetrazol-1-yt)-benzaldehyde (0.55g) and [2S]-phenyl-piperidin-
[3S]-yl-amine (0.47g) to give the title compound as a white solid in 81% yield.
m.p. 243-244°

T.1.c. (Dichloromethane/ethanol/ammonia (200:8:1)) Rf 0.5

Example 3
[2-Methoxy-5-(5-methyl-tetrazoi-1-yl)-benzyll-{cis-2-phenyl-piperidin-3-yl)-amine
dihydrochloride

From 2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (1.14mmol) to give the
title compound as a white solid in 60% yield.
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m.p. 247-248°
T.l.c. (Dichloromethane/ethanol/ammonia (100:8:1)) Rf 0.55

" Example 4
(5-(5-Ethyl-tetrazol-1-y)-2-methoxy-benzyl]l-(cis-2-phenyl-piperidin-3-yl}-amine

4§y  dihydrochloride

From 5-(5-ethyl-tetrazol-1-yl)-2-methoxy-benzaldehyde (1.07mmol) to give the title
@  compound in 68% yield as a white solid.

m.p. 245-246°.

T.l.c. (Dichloromethane/ethanol/ammonia (200:8:1)) Rf 0.6

3 Example5

' 2-methoxy-{5-(5-Propyl-tetrazol-1-vl)-benzyl}-{cis-2-phenvl-piperidin-3-yl)-amine
4%  dihvdrochioride

From 2-methoxy-5-(5-propyl-tetrazoi-1-yl)-benzaldehyde (260mg) to give the title
compound as a white solid (343mg).

3 m.p. 247-249°

T.l.c. {Dichloromethane/ethanol/ammonia, 100:8:1), Rf 0.47.

Example 6
[2-Methoxy-5-(5-methyl-tetrazol-1-yl}-benzyl]-([2S.3S]-2-phenyi-piperidin-3-yi)-

amine_dihydrochloride

To a solution of [2S]-phenyl-piperidin-{3S]-ylamine (4.6mmoles) and 2- methoxy-S-

& (5-methyl-tetrazol-1-yl)-benzaldehyde (4.6mmoles) in dichloromethane (50mi) was

added sodium triacetoxy borohydride (6.9mmoles) and 5 drops glacial acetic acid.
The mixture was stirred at room temperature under nitrogen atmosphere for 18h.
The solvent was evaporated in vacuo and the residue quenched with 2N solution
of sodium carbonate (30ml) and extracted with ethyl acetate (S0ml). The organic
layer was treated with 2N hydrochioric acid (50ml) and the acidic portion basified
with 2N sodium carbonate solution and extracted with dichloromethane (3x100ml).
The organic extracts were dried (K,CO,), filtered and concentrated to give a
residue which was purified by FCC (dichloromethane/ethanol/ammonia - 150:8:1)
to give a pale yellow oil which was dissolved in ethanol (50ml) and treated with 1M
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Apabd-cUl arly suitable route for the preparation of optically active
fredi at es of formuta—41) fromthe enantioneric m xture thereof is by
Ei onal cryst al fg;Sq, (2R

Lok N usin
pi s-(4-08t hyl -b - nic acid. Thus, the cis (S,S) form of
Enedi'ate (I11) ;gmmmﬁﬁ froman enantioneric m xture thereof
r the racemc ctional crystallisation with (2R,

bi s- (4-net hyl - benzoyl oxy)-succinic acid in a suitable solvent, such
gl aqueous al cohol, e.g. aqueous ethanol, isolating the resulting salt
¢ converting it into the correspoﬁ ing optically active free base by
Enti onal procedures for exanpl e using aqueous ammobni a. Such a process
avel and fornms a further feature of the invention. Salts formed.

n internediate (II}, i ncl udi ng 2-phenyl - pi peridin-3-ylanm ne, and (2R,
bi s hydraasione apishselylio i ethee ¢16mb. abiel salvenhwas | evarPrAtAdINVAGUOt her

ar e, oL =L heHdWNEa kb | i ' rs of a conpound of fornula
.yt[g%géhﬁe o%mmgﬁgong%ggg%ﬁgféf t he correspondi ng
i omepi @44i3480re on a chiral colum, for exanple by chiral preparative

. C.7.| SREsHIbforfétAaheletrlaRintords (F5G8MPRAD . 38f general fornula (1)
e obtained by conventional nethods for éexanple, by synthesis from an

bpri ate asymetric starting material using any of the processes
| begahgilein, or by

. [2-Methoxy-5-(5-trifuoromethyl-tetrazol-1-yl-benzyil-{[2S.3S]-2-pheny!-piperidin-3-
v}-amine dihydrochloride

A midure of [2S]-phenyl-piperidin-[3S}ylamine (1.14mmol), 2-methoxy-5-(5-
trifluoromethyl-tetrazol-1-yl-benzaldehyde (1.2mmol), sodium
triacetoxyborohydride (2.37mmol) and acetic acid (3 drops) in dichloromethane
(25ml) was stirred at 23° under nitrogen for 64h. 2N sodium carbonate solution
(50ml) was added and the mixture extracted with dichioromethane (3x25ml). The
combined extracts were washed with saturated brine (50mil), dried (MgS0O,) and -
evaporated. Purification by FCC with dichloromethane/ethanol/ammonia (400:10:1
— 100:10:1) gave a colourless viscous oil. This was dissolved in methanol (10ml)
and treated with 2N ethereal hydrogen chloride (~10ml). Evaporation in vacuo and
trituration with i-propyl acetate gave the title compound as a white solid (210mg).
T.Lc. (Dichloromethane/ethanol/ammonia (200:10:1)) Rf 0.39

Optical Rotation (¢ 0.003g/mi. water) +50.35°,

Simitarly prepared:-

Example 8 -
[5-(5-Cyclopropyi-tetrazol-1-yl)-2-methoxy-benzyl]-(2S-phenyl-piperidin-3S-vi)-
amine dihydrochloride

From 2S-phenyl-piperidin-3S-ylamine (176mg) and 5-(5-cyclopropyl-tetrazol-1-yl)-
2-methoxy-benzaldehyde (244mg) to give the title compound (300mg) as a pale
yellow solid, m.p. 272°.

Tle. (Dichloromethane/methanol/acetic acid/iwater (120:15:3:2)), Rf 0.22

Example 9

2-Methoxy-5-(5-methylsulfanyl-tetrazoi-1-yl)-benzyil-(2S-phenyl-piperidin-3S-yl)-
amine dihydrochloride

THIS SHEET HAS BEEN
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er sion of a mxture of isonmers of a conmpound of general fornmula (1)

W ppropriate di astereoi soneric derivatives e.g. salts which can then be

fat ed by coliventional nmeans e.g. by chromatography or by fractional

al | i1ggpCén. 30

natively, the diastereosioners nmay be separable w thout the need for

Ber derivatization. Standard resolving nethods are described for

)l e in 'Stereochem stry of Carbon Conpounds' by E.L. Eliel (MG aw
1962) and Tables of Resolving Agents' by S.H Wlen.

From  [2S]-phenyl-piperidin-{3S}-ylamine  (282mg) and - 2-methoxy-5-(5-
methylsulfanyl-tetrazol-1-yl)-benzaldehyde (400mg) to give the title compound as
an off-white solid (484mg), m.p. 245°.

‘Tle {Dichloromethane/methanol/ammonia (945:50:5)), Rf=0.3

Example 10
[2-Methoxy-5-{5-phenyi-tetrazol-1-yl}-benzyl]-{2S-phenyl-piperidin-3S-yi)-amine
dihydrochloride

From 2-methoxy-5-(5-phenyi-tetrazoi-1-yl)-benzaldehyde (0.35g and 2S-phenyl-
piperidin-3S-ylamine {0.218g), to yield the title compound as a white solid
(0.525g), m.p. 248-250°.

T.lc. (Dichloromethane/ethancl/ammonia (200:8:1)), Rf 0.25.

Example 11

[2-Methoxy-5-(S-methyiimino-4, S-dihydro-tetrazol-1-yi)-benzyi]-(2S-phenyl-
piperidin-3S-yl)}-amine trihydrochloride

From 2-methoxy-5-(5-methylimino-4,5-dihydro-tetrazol-1-yl)-benzaldehyde
(117mg) and 2S-phenyl-piperidin-3S-ylamine (93mg) to yield the titie compound as
a white solid (200mg), m.p. 260-263° (dec).

T.lc. (Dichioromethane/ethanol/ammonia (100:8:1)), Rf 0.05.

Example 12
N-{1-{4-Methoxy-3-[(2S-phenvyi-piperidin-3S-ylamino)-methyl]-phenyl}-1H-tetrazol-
S-yl)-acetamide dihvdrochloride

From [1-(3-formyl-4-methoxy-phenyl)-1H-tetrazol-5-y!]-acetamide (141mg) and 2S-
phenyl-piperidin-3S-ylamine (100mg) to yield the title compound as a white solid
(150mg), m.p. 228-230°.

T.le. (Dichloromethane/ethanol/ammonia (100:8:1)), Rf 0.1.

Example 13
&@imethyiamino-tetrazol-1-vl)-;-methoxv-benzyﬂ-( 2S-phenyi-piperidin-3S-yi)-

amine trihydrochloride

Sheet Has Been Replaced
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“® Tlc ( Dichloromethane/ethanol/ammonia (100:8:1)) Rf 0.32

,' col um chromat ography (FCC) was carried out on silica (Merck 9385).
g3f ol | owi ng abbreviations are used: ether-diethyl ether. Internediate 1

E:
F4h, gheoyl- pmddmsmmmneq1sgmb Yo wmd aﬂelememmmm as aawtite fselideact i on
cont(éagﬁg)( g ?gg“?@Gﬁé‘gg%t 0 roomtenperature and poured into ice water
: ¢

I

g

: equle!r%)@hbf the reactions in nulti-stage processes should of course be

gstrated by the follow ng Internedi ates and Exanpl es which are not

?»f Onﬂj L.cdri ed (Digjdaomatiane/ethanel/aumand: (81X & &Lt o give a dark

0% \Examplefd c. (ether) Rf 0.65

vari ous general nmethods descri bed above nmay be useful for the
pduction of the desired groups at any stage in the stepw se formation
he required conpound, and it will be appreciated that these general
ods can be conbined in different ways in such nmulti-stage processes.

en so that the reaction conditions used do not affect groups in the
ule which are desired in the final product. The invention is further

ded as a limtation of the invenggon. Al tenperatures are in [err]C.

razol -1 -yl -phenol To a stirred soI ution of p-am no-phenol (0.1nol) in

B S i e A e e e e e

t hyl ether (3x400m ) and ethyl acetate

A resi due which was triturated with 200m of a m xture of
Mol : diethyl ether (1:1 v/v) and filtered to afford the title conpound

[5-(5-Diethylamino-tetrazol-1-yl)-2-methoxy-benzy!l-(2S-phenyl-piperidin-3S-vi)-
amine trinydrochloride
From S5-(5-diethylamino-tetrazol-1-yl)-2-methoxy-benzaldehyde (0.215g) and 2S-

! phenyl-piperidin-3S-ylamine (0.137g) to give the title compound as a white powder

':ﬂ.'
5 \'g' Ll

A3

(0.34g), m.p. 229-231°.
T.lc (Dichloromethane/ethanol/ammona (100:8:1)), Rf 0.24.

Example 15
1.1.1-Trifluoro-3-(1{4-methoxy-3-[(2S-phenvi-piperidin-3S-ylamino)}-methyl]-
phenyl}-1H-tetrazol-5-yi}-propan-2-one dihvdrochloride

. 2S-phenyl-piperidin-3S-ylamine (28mg) and 2-methoxy-5-[5-(3,3,3-triflucro-2-oxo-
propyl)-tetrazol-1-yi]-benzaldehyde (50mg) to give the title compound (30mg) as a
white solid, m.p. 284°.

Example 16
[5-(5-Methanesulfonyl-tetrazol-1-y)-2-methoxy-benzyi]-(2S-phenyl-piperidin-3S- 4
yl)-amine dihydrochloride i
From [2S}-phenyi-piperidine-[3S}-ylamine (125mg) and 5-(5-methanesulfonyl- '
tetrazol-1-yl)-2-methoxy-benzaldehyde (200mg) to afford the title compound as a '
white solid (173mg), m.p. 235°.
T.lc. (Dichloromethane/methanol/ammonia (967:30:3)), Rf=0.12

Example 17
[3-Fluoro-2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzyl]-(2S-phenyl-piperidin-3S-yi)-
amine dihydrochloride.
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Slmlarly prepared:- Intermediate 2 4-(5-Methyl-tetrazol-1 -yl)-phenol

Fr om p- am no—phenot—(0.05npl ), triethylorthoacetate (0.05npl) and
Fum azi de (0. 16 L&t@a‘st&enl‘\@ititle conpound as a dark brown solid
poyield. T.I. I nternediate 3

1192CH Ym\“ \“W\\

€5

From [2S]-phenyl-piperidin-{3S}-ylamine (313mg) and 3-fluoro-2-methoxy-5-(5-
methyl-tetrazol-1-yf)-benzaidehyde (755mg) to afford the title compound as a white
solid (275mg), m.p. 222°. '

‘ T.l.c. (Dichiocromethane/methanol/ammonia ($67:30:3), Rf 0.23

b o e e £

Example 18

cis-{2-Methoxy-5-tetrazol-1-yl-benzyi)-(2-p-tolyl-piperidin-3-yl}-amine

From cis-2-p-tolyl-piperidin-3-ylamine (0.167g) and 2-methoxy-5-(5-tetrazoi-1-yt)-
benzaldehyde (0.180g) to give the title compound as a white solid (237mg), m.p.
152-153°.

Tle. (Dichioromethane/ethanol/ammaonia (200:8:1)) Rf 0.20.

Example 19

N cis-[2-Methoxy-5-(5-trifluoromethyi-tetrazol-1-v)-benzyll-[2-p-tolyl-piperidin-3-yi}-
@ amine dihvdrochloride

From cis-2-p-tolyl-piperidin-3-ylamine (300mg) and 2-methoxy-5-(5-triflucromethyl-

tetrazol-1-yl)-benzaldehyde (429mg) to give the title compound (145mg) as a pale

yellow solid, m.p. 240°.

Tle. {Dichloromethane/ethanol/ammonia (100:8:1)) Rf 0.35 ‘

Example 20
cis-[2-Methoxy-5-(5-methyi-tetrazol-1-yi)-benzyl}-{2-p-tolyl-piperidin-3-y})-amine
dihvdrochloride

From cis-2-p-tolyl-piperidin-3-ylamine (500mg) and 2-methoxy-5-(5-methyl-
tetrazol-1-yl)-benzaldehyde (573mg) to give the title compound as a white solid
(191mg), m.p. 252-3°.

T .l.c. (Dichloromethane/ethanol/ammonia (95:4:1)), Rf 0.22.

Example 21
gis-[2-(3-Bromo-phenyl)-piperidin-3-yil-{2-methoxy-5-tetrazol-1-yl-benzyl)-amine
dihydrochioride

: 4 THIS SHEET HAS BE
8 REPLACED _




ﬂmm,\of—r—p—kr—r N
dda b Pl o

‘onpound as a da

it oo- TR

Ryl - tetrazol =T =yl )y=pheno—From p- am nophenol (0. 05nol),
b1 or t hopr opi onamsggetmmk mdsodl um azi de (O. 16m)l ) to afford the

in 9%yield. T.1.c. (ether) Rf 0.72.
-vl) - Phenol Fromp am nophenol (69),
odi uma2|de (10g) to afford the title
nd as a dark brown liquid, (0.55g). T.l.c. (ether/dichl oronethane

Rf 0.27 Internediate 5 2-Hydroxv-5- tetrazol 1-yl - benzal dehyde A
on of 4-tetrazol-1-yl-phenol (0.0lpol) in trifluoroacetic acid (20m)
xamet hyl enetetram ne (0. 04nol) wa§°heat ed at 70 for 18h,
oosfglenper at ure and quenched with 2N solution of sulfuric acid (50n).

i

xf; e was extracted with ethyl acetate (3x100m ), dried (MgSOerr]),

‘

U—h

I
30%:
prep

ed and concentrated to give a residue which was purified
(0|=fr©h1 otisrB{ haramophbayipbidedidin-B-ywamirkf of5D0MY tand e 2emethaxpe-i n

Zl d tetrazol 1-yl(19ér%%|lc?erhn%eh(%§mn?tQagr?\(l) thé tiﬁpcoﬁfl@%n@j a8 4"ttt %solid
_ (145mg) m.p. 245° dec.

T.L.c. (Dichloromethane/ethanol/ammonia (100:8:1)) Rf 0.40.

Example 22
cis-[2-Methoxy-5-(5-methvl-tetrazoi-1-yl)-benzyl]-[2-(4-methoxy-phenvi)-piperidin-
3-yl}-amine dihvdrochicride

From cis-(4-methoxy-phenyl)-piperidin-3-ylamine (443mg) [cis-2-(4-Methoxy-
phenyl)-piperidin-3-ylamine dihydrochloride (677mg) was partitioned between
dichioromethane (50ml) and 0.88 ammonia (10ml). The phases were separated
and the aqueous was extracted with dichloromethane (2x30ml). The combined
organics were washed with water (20ml) and brine (20ml), dried (Na,SO,) and
evaporated in vacuo to leave the free base (443mg)] and 2-methoxy-5-(5-methyl-
tetrazol-1-yl)-benzaldehyde (469mg) to give the titte compound (115mg) as a white
powder with m.p. >145° (darkened), >190° decomposed.

T.lc. (Dichloromethane/ethancl/ammonia, 150:8:1), Rf 0.23.

Example 23
cis-[2-(3-Bromo-4-methyl-phenyl)-piperidin-3-yi1-[2-methoxy-5-(5-methyl-tetrazoi-1-
yh-benzyi}-amine dihydrochloride

From 2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (812mg) and cis-2-(3-
bromo-4-methyl-phenyl)-piperidin-3-ylamine (1.03g) to give the title compound
(752mg) as a white powder with m.p. >220° (decomposed).

T.Lc. (Dichloromethane/ethanol/ammonia, 150:8:1) Rf 0.27.

Example 24
cis-[2-(3-Chioro-phenyi)-piperidin-3-yl}-(2-methoxy-5-tetrazol-1-yl-benzyl)-amine
dihvdrochloride

From 2-methoxy-5-tetrazol-1-yl-benzaldehyde (300mg) and cis-2-(3-chloro-
phenyl)-piperidin-3-ylamine (423mg) [cis-2-(3-Chloro-phenyl)-piperidin-3-ylamine
dihydrochloride (360mg) was partitioned between dichloromethane (30mi) and
0.88 ammonia (10mi). The phases were separated and the aqueous was washed
with dichloromethane (2x20ml). The combined organics were washed with water

cooled to
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pglnedi ate 6 2- Hvdr oxy-5-(5-nethyl -tetrazol-1 -yl )-benzal dehyde From

N net hyl -tetrazol -1-yl)-phenol (3.97mmol), to give the title conpound

byield) as a pale yellow solid. T.l.c. (dichloronethane/ nmethanol (9:1))

9 1192CH 32 I nt ernedi ate

Y 5- Et hyl -tetrazol -1 -yl)-2-hydroxy-benzal dehyde From

}- @ et hyl -tetrazol - 1-yl ) - phenol (4.73mmol) to give the title conpound in
$ield as a white solid. T.I.c. (dichloronethane/methanol (9:1)) Rf 0.9.

67

~ (30mi) and brine(30ml), dried (Na,S0O,) and evapcrated in vacuo to leave the free
base (260mg)] to give the title compound (279mg) as a white powder with m.p.
] >218° darkened, >245° decomposed.
T.l.c. (Dichloromethane/ethanol/ammonia, 150:8:1), Rf 0.24.

S ozmara

Example 25
[2S-(4-Fluoro-phenyl)-piperidin-3S-yil-[2-methoxy-5-( 5-trifluoromethyl-tetrazol-1-

yl}-benzyl}-amine dihydrochloride

From 2S-(4-Fluoro-phenyl)-piperidin-3S-ylamine (300mg) and 2-methoxy-5-(5-
trifluoromethyi-tetrazol-1-yl-benzaldehyde (418mg), to give the title compound
(450mg) as a pale yellow solid, m.p. 274°. ‘

T.l.c. {Dichloromethane/ethanol/ammonia (100:8:1)), Rf 0.57.

Example 26
cis-{2-(3-Fluoro-phenyl)-piperidin-3-yil-[2-methoxy-5-(5-trifluoromethyi-tetrazol-1-

yi)-benzyil-amine dihydrochlioride

From cis-2-(3-fluoro-phenyi)-piperidin-3-ylamine (361mg) and 2-methoxy-5-(5-
trifluoromethyl-tetrazol-1-yl)-benzaldehyde (506mg) to give the title compound
(140mg) as a pale yellow solid, m.p. 239°.

T.lc. (Dichloromethane/ethanol/ammonia (100:8:1)) Rf 0.51

_ {
Example 27 %l
cis-{2-(3-Fluoro-4-methylphenyl)-piperidin-3-yl-[2-methoxy-5-(5-methyltetrazol-1- !
yh-benzyll-amine,_dihydrochioride salt

From cis-2-(3-fluoro-4-methylphenyi)-3-piperidinamine (0.407 g) and 2-methoxy-5-
(S-methyltetrazol-1-yl)-benzaldehyde (0.452 g) to give the title compound as a
creamy solid (0.603 g}. & (D20) 2.00 - 2.40 (m, 3H), 2.28 (s, 3H), 2.43 - 2.58 (m,
1H), 2.60 (s, 3H), 3.27 - 3.40 (m, 1H), 3.60 - 3.74 (m, 1H), 3.75 (s, 3H), 4.00 - 4.08
(m, 1H), 4.15 (d, 1H, J = 13.5Hz), 4.48 (d, 1H, J = 13.5Hz), 4.95 (d, 1H, J = 3.5Hz),
6.93 -7.09 (m, 2H), 7.13 (d, 1H, J = 8.5Hz), 7.36 - 7.47 (m, 2H), 7.68 (dd, 1H, J =
8.5 and 2Hz). Microanalysis for CooHp7FNg0.2HCI.0.11 HoO, calcd. C, 54.44; H,
8.07; N, 17.31; Cl, 14.61; H20, 0.4%. Found: C,53.98; H, 5.98: N, 17.05; Cl, 14:6;
H20, 0.4%. I —
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i oL oag-at-6—- re-oxXy=3-( o-propyt—=teirazol -1 -yl)-benzal dehyde From -
fopyl -tetrazol -1-yl)-phenol (0.55g) to give the title conpound (0. 3Q)
ale yellow liquid. T.l.c. (etherldichloronethane (1:9)), Rf 0.41

pdi ate_ 9 5-(5-Cycl opropyl -tetrazol-1 -yl)-2-hydroxy-benzal dehyde From
vel 6pPell -t et razol - 1-yi ) - phenol (1.5g) to give the title conpound

® as a white solid, mp. 96[err]. Internediate 1 0
oxy-5-(5-met hyl sul fanyl -tetrazol -1 -vl)-benzal dehyde From

et hyl sul fanyl -tetrazol -1-yl)-phenol (10.64g) to give the title

nd as a white solid (5.0g9). T.1.é8 (Di chl oronet hane), Rf=0.35

pdi ate 1 1 2-Hydroxy-5-(5-phenyl-tetrazol-1 -yl)-benzal dehyde From

®henyl -tetrazol -1-yl)-phenol (2.32g) to give the title conpound as a
s4solid (1.75g9). T.1.c. (5% Et hyl acetate/dichloronmethane), Rf 0.6

Example 28
_ cis-{2-{3-Fluorophenyi)-piperidin-3-vil-{2-methoxy-5-{5-methyltetrazol-1-yi}-benzyl}-
" amine, dihydrochioride salt
From cis-2-(3-Fluorophenyl)-3-piperidinamine (0.390 g) and 2-methoxy-5-(5-
methyltetrazol-1-yl)- benzaidehyde (0.46 g) to give the free base (0.69) a portibn
of which (0.376g) was treated with hydrogen chloride to give the title compound as
a white solid (0.408 g). § (D20) 2.05 - 2.4 (m, 3H), 2.45 - 2.58 (m, 1H), 2.58 (s,
3H), 3.28 - 3.41 (m, 1H), 3.66 - 3.74 (m, 1H), 3.78 (s, 3H), 4.01 - 4.09 (m, 1H),
o 4.15 (d, 1H, J = 13Hz), 4.45 (d, 1H, J = 13Hz), 5.01 (d, 1H, J = 3.5Hz), 7.07 - 7.26
2 (m, 3H), 7.30 (dt, 1H, J = 8 and 2Hz) 7.46 (d, 1H, J = 2.5H2), 7.52 - 7.60 (m, 1H),
7.67 (dd, 1H, J = 9 and 2.5Hz). Microanalysis for. Co4Ho5FNgO.2HCIL0.1H20,
caled. C, 83.52; H, 5.82; N, 17.83; Cl, 15.05; H50, 0.4%. Found: C, 53.53; H,
] 572N, 17.85; Cl, 14.9; Ho0, 0.4%.

el
<

4 Example 29 ,

4  (2S.35){2-{4-Fluorophenyl)-piperidin-3-yil-(2-methoxy-5-tetrazol-1-yl-benzyl)-

3 amine, dihydrochloride salt

From 2S-(4-fluoro-phenyl)-piperidin-3S-ylamine-2R, 3R-bis-(4-methyl-benzyloxy)-
: * succinate (2.14 g) which was dissoived in aqueous ammonia (25 m! concentrated

: ammonia in 25 ml H,0) and extraction with chloroform (3 x 40 ml) to give the free

: base as a clear liquid (0.642 g) and 2-methoxy-5-tetrazol-1-yl-benzaldehyde (710

9 mg) to give the title compound as a white powdery solid (603.6mg). .5 (D:0), 2.05-

2.37 (m, 3H), 2.45-2.58 (m, 1H) 3.26-3.49 (m,1H), 3.6-3.75 (m, 1H), 3.77 (s, 3H),
3.98-4.07 (m, 1H), 4.17 and 4.41 (2d, 2H, J = 12.5Hz for both), 4.8 (d, 1H, J =
2Hz), 7.22 (q, 3H, J = 8Hz), 7.39 (dd, 2H, J = 7.5 and 5Hz), 7.66 (d, 1H, J =
2.5Hz), 7.85 (dd, 1H, J = 8 and 2Hz). Microanalysis For CyoHzsFNsO.2HCI.O3H,0,
calcd C, 52.14; H, 5.60; N, 18.24; H,0, 1.2%. Found: C, 51.95; H, 5.46; N, 18.0S;

p H20, 1.2%.
P
Example 30

cis-2-{4-Fluorophenyi)-piperidin-3-vi]-{2-methoxy-5-(methvltetrazol-l-yi)-benzyi]-
amine, dihydrochloride salt
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Interrredl ate 12 3- Fl uaorg~2-hydrexy—b5—5-nethyl -tetrazol -1 -yl)-benzal dehyf
-1l uoro4- (5- methyl-tetrazol 1y|) phenol (2.8g) to give the title

und as a white solid (2.29). T.l.c. (Cyclohexane/ethyl acetate (1:1)),

7. ' 33

medi pfg2Ci3

€9

From cis-2-(4-fluorophenyl)-3-piperidinamine (96 mg) and 2-methoxy-5-(5-
methyltetrazol-1-yl)-benzaldehyde (113 mg) to afford the title compound (34 mg).
8 (D20) 2.03 - 2.35 {m, 3H), 2.42 - 2.55(m, 1H), 2.58 (s, 3H), 3.25 - 3.39 (M, 1H),

© 3.80-3.73 (m, 1H), 3.78 (s, 3H), 3.94 - 4.03 (m, 1H), 4.13 and 4.39 (2d, 2H, J =
13Hz for both), 4.98 (d, 1H, J = 4Hz), 7.18 (d, 1H, J = SHz), 7.27 (t, 2H, J = 8.5
Hz), 7.36 - 7.46 (m, 3H), 7.65 (dd, 1H, J = 8.5 and 2.5Hz). Microanalysis. For
Co1H25FNg0.2HCI. 0.7 HoO, caled. C, 52.33; H, 5.94; N, 17.44; H20, 2.6%.
Found: C, 52.14; H, 5.94; N, 17.28; H0, 2.6%.

<

o Example 31

cis-{2-(3 4-Difluorophenvyl)-piperidin-3-y{]-{2-methoxy-5-(5-methvyltetrazol-1-yi}-

1 benzyll-amine, dihydrochloride salt

From cis-2-(3,4-difluorophenyl)-3-piperidinamine (1.48 g,) and 2-methoxy-5-(5-
methyitetrazoi-1-yl)-benzaldehyde (218 mg) to give the reductive amination
product (187 mg) a portion of which (120 mg) was treated with concentrated
: hydrochloric acid (3 drops) to give the titled compound (64 mg) & (D20) 2.03-2.36
1 (m, 3H), 2.42 - 2.56 (m, 1H), 2.58 (s, 3H), 3.26 - 3.40 (m, 1H), 3.62 - 3.74 (m, 1H),
3.81 (s, 3H), 3.97 - 4.06 (m, 1H), 4.15 and 4.42 (2d, 2H, J = 13.5Hz for both), 4.98
(d, 1H, J = 3.5Hz), 7.18 - 7.52 (m, 5H), 7.68 (dd, 1H, J = 9.0 and 2.5Hz).
D Microanalysis. For CpqHp4FoNgO. 2HCL, caled. C, 51.75; H, 5.38; N, 17.25%.
Found: C, 51.74; H, 5.17; N, 17.31%.

e Z i id i it

<n

Example 32
g cis-{2-(3,4-Difluorophenyl)-piperid 1n-3—vﬂ-l’2-methoxy-S-tetrazoi 1-yi-benzyll-amine,
5 dihydrochloride salt
3 From cis-2-(3,4-difluorophenyl)-3-piperidinamine (356 mg) and 2-methoxy-5-
tetrazol-1-yl-benzaldehyde (360 mg) to give the title compound (529 mg). & (D,0)
2.05-2.38 (m, 3H), 2.42-2.59 (m, 1H), 3.25-3.39 (m, 1H), 3.62-3.95 (m, 1H), 3.81
(s, 3H), 3.95-4.05 (m, 1H), 4.16 and 4.41 (2d, 2H, J = 13Hz for both), 4.95 (d, 1H,
J = 3Hz), 7.13-7.30 (m, 3H), 7.41 (g, 1H, J = 8Hz), 7.69 (d, 1H, J = 2Hz), 7.86 (dd,
1H, J = 8 and 2Hz), 9.59 (s, 1H). Microanalysis. For CogHxoF,Ng0.2HCI.0.4H,0,
calcd C, 49.89; H, 5.20; N, 17.49; H,0, 1.5%. Found: C, 49.89; H, 5.03; N, 17.38;
H,0, 1.5%.

- o e s v e e -
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atdst 0Xy-5- (5-trifluoronethyl-tetrazol-1 -yl)-benzal dehyde From
trifluoronethyl-tetrazol-1-yl)-phenol (45mm|) to give the title
ound (8.8g) as aTlpa$1ect @ HeenRegladed d. T. 1| . (Hexane/ ether (2:1)) Rf 0.36
rmedyagecig 2- I\/Etj E E m-l yl - benzal dehyde To a sol ution of
droxy-5-tetrazol de (2.63mml) in dinethylformm de

B) was added potassium carbonate (3.95mmol) and i odonet hane (3.95mmol)
Mt he m xture was stirred under nitrogen atnosphere for 2h. The m xture
poured into water.(100m ) and the.,\gmte solid formed filtered to afford
title conpound in a 67%yield. T.I%c. (ether) Rf 0.45 Simlarly

ared: - I nternmedi ate 15 2- Met hoxy-5-(5-nethyl-tetrazol -1

- benzal dehyde From 2- hydroxy-5-(5-nethyl -tetrazol -1-yl)-benzal dehyde
49mol ) to give the title conmpound in 42%yield as white needles. T.I.c.

iWh! or Exemuima3| et hanol (9:1)) Rf 0.5

E- cis-[2-(3 4-Difluoro-phenyl)-piperidin-3-y[1-{2-methoxy-5-(5-trifluoromethvi-tetrazol-
1-yl}-benzyl]l-amine dihydrochloride

From cis-2-(3,4-difluoro-phenyl)-piperidin-3-ylamine (93mg) and 2-methoxy-5-(5-
trifluoromethyi-tetrazol-1-yf)-benzaldehyde (120mg) to give the title compound
(46mg) as a white solid, m.p. 266°.

T.lc (Dichloromethane/ethanol/ammonia (100:8:1)), Rf 0.42.

p—

n

Examglé 34
9 cis-[2-Methoxy-5-(5-methyi-tetrazol-1-yl)-benzyl]-{2-(4-triflucromethyl-phenyl)-
: piperidin-3-yll-amine, dihvdrochloride salt
Borane (1M in THF, 2.53 ml) was added to a stirring solution of
cis-5-[2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzylamino]-6-(4-trifluoromethyl-
phenyl)-piperidin-2-one (193.8 mg).in dry tetrahydrofuran (10 ml). The mixture
was stirred at room temperature under nitrogen for 70 h, quenched with saturated
aqueous sodium carbonate, extracted with ethyl acetate and dried (MgSOy).
Removal of the solvent gave a residue which-was treated with trifluoroacetic acid
(1 ml)-in methanol (25 ml) and heated on a steam bath for 30 mins. Evaporation
: gave the trifluoroacetic acid sait which was partitioned between aqueous sodium
aG carbonate (2 M, 50 ml) and ethyl acetate (50 mi). The organic solution was
separated, washed with more aqueous sodium carbonate (2 M, 2 x 50 mi), dried
(MgS0y4) and concentrated in vacuo to give the crude product (199 mg) which was
purified using FCC eluting with 5% methanol-dichloromethane to give the
reduction product {115.8 mg). This reduction product (107.3 mg) was dissolved in
a mixture of dioxan (0.7 ml) and ethyl acetate (0.3 ml) and concentrated
hydrochloric acid (0.26 ml) was added. A white precipitate was formed which was
isolated by filtration, washed with ether and dried (98.5 mg). This hydrochioride
salt was dissolved in a mixture of methanol (5 ml) and water (0.6 ml) and acetone
(20 ml) was added. A solid was formed gradually which was fiitered, dried at 40-
45° in vacuo to give the title compound as a creamy white solid (43.9 mg).
5 (D20) 2.08 - 2.42 (m, 3H), 2.46 - 2.56 (m, 1H), 2.68 (s, 3H), 3.28 - 3.43 (m, 1H),
3.72 (s, 3H), 3.70 - 3.82 {m, 1H), 4.05 - 4.16 (m, 2H), 4.44 (d, 1H, J = 13.5Hz),
5.07 (d, 1H, J = 3Hz), 7.09 (d, 1H, J = SHz), 7.41 (d, 1H, J = 2Hz), 7.49 (d, 2H, J =

e
i
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Intergediate 16 5-(5-Ethyl-tetrazol-1 -yl)-2-nmethoxy-benzal dehyde From
et hyl -tetrazol - 1-yl ) - 2- hydr oxy- benzal dehyd,_pz 84l )—to—give the

conpound in 67%yield as a white solid. T e her. A
d'ﬁtgezéllz 2- Met hoxy- 5- (5- prooyl -tetrazol - msﬁi \“ﬁ‘ \ﬁ@hyde

71

8Hz), 7.64 (dd, 1H, J = 9 and 2Hz) 7.81 (d, 2H, J = 8Hz). Mass spectrometry. For
CooHosF3NgO, miz 447 (MHT).

— Similarly prepared:-

Example 35
cis-(2-Methoxy-5-tetrazol-1-yl-benzyl)-{2-{4-trifluoromethyi-phenyl)-piperidin-3-yi}-
amine, dihydrochloride salt

A From cis-5-(2-Methoxy-5-tetrazoi-1-yl)-benzylamino-6-{4-trifluoromethyl-phenyl)-
'_0 piperidin-2-one (273.1 mg) and borane. (1M in the THF, 3.7 mi) to give the title
: compound (98.8 mg). & (D20) 2.05 - 2.60 (m, 4H), 3.27 - 3.44 (m, 1H), 3.67 - 3.83
(m, 1H), 3.71 (s, 3H), 4.08 - 4.21 (m, 2H), 4.44 (d. 1H, J = 13Hz), 5.05(d, 1H, J =
3Hz), 7.09 (d, 1H, J = 8.5Hz), 7.45 (d, 2H, J = 8Hz), 7.66 (d, 1H, J = 2Hz). 7.78 (d,
2H, J = 8Hz), 7.83 (dd, 1H, J = 8.5 and 2Hz), 8.59 (s, 1H). Mass spectrometry. For
Co4H2aF3NgO, m/z 433 (MH*).

o marb o
<

Example 36
(5-{5-Amino-tetrazol-1-yl)-2-methoxy-benzyll-(2S-phenyl-piperidin-3S-yl}-amine
trihydrochloride

» To the free base of [4-methoxy-3-(2S-phenyi-piperidin-3S-ylamino-methyl)-
: phenyl]-cyanamide dihydrochloride (0.08g) in dimethylformamide (1ml), sodium
g azide (0.13g) and ammonium chloride (0.16g) were added and the mixture heated
to 100° for 18h under an atmosphere of nitrogen. The mixture was allowed to cool
and brine (10ml) added. The solution was extracted with dichloromethane
S (3x10ml) and the organic layers combined, dried (Na,SO4) and evaporated in
vacuo. The residues were purified by column chromatography eluting with
dichloromethane:ethanol:ammonia (200:8:1). The isolated product was dissolved
in dichioromethane (5ml) and treated with hydrogen chloride (1ml of a 1M solution
in ether) to give a white precipitate. The solvents were evaporated to give the title
0 compound (0.048g), m.p. 228-230".

' T.l.c. (Dichloromethane/ethanol/ammonia (100:8:1)), Rf 0.1.

Example 37
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conpound (265ng) as a white solid. T.1.c. (ethery R 0.27-
pdi ate 18 5-(5-Cycl opropyl -tetrazol -1 -yl - 2-fRihQxisspeazrapsenyde From

5- (5-<@ycl Oﬁ@%gyl -tetrazol -1-yl ) - 2- hydr oxy- benzal deh H gi ve the
titl egconp }?BOOng) as a white solid, mp. 142[e1/ ﬂl’ ' B}l di ate 19
2- Met@oxy- 5- (5- et hyl sul fanyl -tetrazol -1 -yl)-benzai ge
2- hydg oxy-5- (5-nmet hyl sul fanyl -tetrazol -1 -yl)- benzal dehyde (5.0g) to give
the igtle conpound as a yellow solid (2.1g). T.l.c. (Et hyl acetate),

$ internmedi ate 20 2- Met hoxy-5- (5-Thenyl -tetrazol -1 -yl )-benzal dehyde

titl & conpound as a yellow solid (0.575g). T.l.c. (5% et hyl
#& e/ di chl oronet hane), Rf 0.55.

(2-Ethoxy-S-tetrazol-1-vi-benzyl)-([2S.3S]-2-pheny! piperidin-3-yl} amine
dihydrochloride

_ To a solution of [2S]-phenyipiperidin-{3S]-ylamine (1.9mmol) in dichicromethane
(20ml), acetic-acid (2.7mmol) was added. Sodium triacetoxyborohydride (2.7
mmol) was then added and the mixture stirred for 2h and the solvent removed.
The residue was partitioned between ethyl acetate (50ml) and 2N sodium
carbonate solution. The aqueous was re-extracted with ethyl acetate (2x50ml) and
the combined organics were dried (NapSQg4) and reduced to a gum which was
dissolved in hot ethanol (10ml) and treated with concentrated hydrochicric acid.
The crystals were harvested and dried to give the title compound (0.68g) as a
white crystalline solid. 5 (D20) 1.32 (3H, t, J=8Hz), 2.15 (2H, m), 2.35 (1H, m),
2.56 (1H, m), 3.33 (1H, m), 3.74 (1H, m), 4.00 (2H, m), 4.20 (1H, d J=16Hz), 4.47
(1H, d, J=16Hz), 4.98 (1H, d, J=4Hz), 7.12 (1H, d, J=9Hz), 7.25 (2H, m), 7.45 (3H,
m), 7.863 (1H, d, J=3Hz), 7.82 (1H, dd, J=3, 9Hz) 9.58 (1H,s)
Found: C, §5.51%; H, 6.14%; N, 18.41%; Cl, 15.6%. C21HogNgQ.2HCI requires
C.55.88%, H, 6.25%; N, 18.26%:; Cl, 15.7%

Similarly prepared:-

Example 38

(2-isopropoxy-5-tetrazol-1-vibenzyi)-[(2S . 3S1-2-pheny! piperidin-3-yl) amine
dihydrochloride
From 2-isopropyl-5-tetrazol-1-ylbenzaldehyde (1.29mmol) to give the titl

compound (0.44g) as a white crystalline solid,

B 6 (D20) 1.30 (6H, m), 2.14 (2H, m), 2.38 (1H, m), 2.55 (1H, m), 3.33 (1H, m), 3.72
: (1H, m), 4.02 (1H,m), 4.18 (1H, d J=16Hz), 4.40 (1H, d, J=16Hz), 4.63 (1H, m),
4.93 (1H, d J=3Hz), 7.19 (3H, m), 7.39 (3H, m), 7.60 (1H, d J=3Hz), 7.82 (1H, dd
J= 3, 9Hz), 9.58 (1H, s).

Found: C, 55.13%; H, 6.64%; N, 17.47%, Cl, 14.8%. CooHogNgO.2HC!. 0.8H20
0 requires C, 55.07%; H, 6.64%; N, 17.51%: CI, 14.8%.

Example 39
(2-Methoxy-5-tetrazol-2-yl-benzyi)-(2S-phenyl-piperidin-3S-yl)-amine
dihydrochloride

ydroxy-5- (5-propyl -tetrazol -1-yl) - benzal dehyde (300ng) to give the —
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Bte 21 2- Met hoxy-5-(5-nmethylimno-4. 5-di hydro-tetrazol -

y| )= al dehyde From 1-(3-[I , 3]di oxol an- 2-yl - 4- met hoxy- phenyl ) -1
Htetral®l -5-ylamne (0.5g) to give the title conpound as a solid (0.159).
T.l.c. & ( 25t % fyhanol / di chl or onet hane), Rf 0. 6. I nternedi ate 22
3-Fl uor @@ 2- rre? oxy-5-(5-nmethyl-tetrazol -1 -yl)-benzal dehyde From

3-fluor @ 2- hydroxy-5-(5-nmethyl-tetrazol-1 -yl)-benzal dehyde (2.2g) to give
| t4@ conpound as a creamsolid (1.59). T.l.c. (Ethyl
acet at effeycl ohexane (1:1)), Rf=0.4. 73

From [2S]-phenyi-piperidin-{3S}-ylamine (173mg) and 2-methoxy-5-tetrazol-2-yi-

benzaldehyde (200mg) to give the title compound as a white solid (285mg), m.p.
| 222°.

T.l.c (Dichloromethane/methanol/ammonia (945:50:5)), Rf 0.3

Example 40
(2-Methoxy-5-tetrazol-1-yimethyl-benzyl)-{2S-phenyl-piperidin-38-yl)-amine

dihydrochioride
4} From 2S-phenyl-piperidin-3S-ylamine (134mg) and 2-methoxy-5-tetrazol-1-

yimethyl-benzaldehyde (165mg) to give the title compound as a white solid
(235mg), T.l.c. (Dichloromethane/ethanol/ammonia(100:8:1)) Rf 0.29
[a)o = +53.13° {c = 0.002g/ml, H,0). :

: Example 41 .
; 5 (2-Methoxy-5-tetrazol-2-yimethyi-benzyl)-{2S-phenyl-piperidin-3S-yh-amine
dihydrochloride

From 2S-phenyl-piperidin-3S-ylamine (81mg) and 2-methoxy-5-tetrazol-2-ylmethyl-
benzaldehyde (100mg) to give the title compound as a white solid (122mg), T.l.c.
(Dichloromethane/ethanol/ammonia(100:8:1)) Rf 0.36

0 vmax (KBr) 3412, 2927, 1561, 1510, 1455, 1259, 1029cm™.

Example 42
2-Methoxy-5-(1-methvi-1 H-tetrazol-5-vi)-benzyll-(cis-2-phenyl-piperidin-3-vi)-

aming dihydrochloride

5 From 2-phenyl-piperidin-3-ylamine (81mg) and 2-methoxy-5-(1-methyl-1H-tetrazol-
5-yl)-benzaldehyde (100mg) to give the title compound (50mg).

T.Lc. (Dichloromethane/ethanol/ammonia(200:8:1)) Rf 0.06

(8, CDCls) 1.45 (1H,dq), 1.59(1H,tt), 1.69 (2H, brs), 1.87 (1H, tt), 2.14(1H,brd),
2.73-2.87 (2H, td and q), 3.26(1H, ddd), 3.53, 3.73 (2H,AB), 3.62 (3H,s), 3.89
30 (1H,d), 4.0 (3H,s) 6.84 (1H,d), 7.12-7.31(6H,m), 7.56 (1H,dd)

Example 43
[2-Methoxy-5-(2-methyl-2H-tetrazol-5-yi)-benzyl]-(cis-2-pheny!-piperidin-3-y|)-
amine dihydrochioride.
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2- hyd.oxy 5-tetrazol - 1-yl benzal dehyde (2.6mmmol) to give the title conpound
3) as a yellow solid. vnmax (KBr) 1677cnjerr]. Internediate 25
ropoxy-5-tetrazol -1 -yl benzal dehyde From i sopropyl iodide and
oxy-5-tetrazol - 1-yl benzal dehyde 74.6nmmpl) to give the title conpound
) as a yellow solid. vmax (KBr) 1681 cnferr].

(0.52
2-1Ssof
2- hyd

' nzal dehyde (1.56nmpol) to give the title conpound as a yell ow solid

ottt

0

ch feteferoOTTEL Ty =t et TaZ01 - 1
enzal dehyde From 2 hydroxy 5 (5 trifluoronethyl-tetrazol-1

é%‘f (ether/hexane (2:1)) Rf 0.38. Internediate 24
Hazol - 1 -yl benzal dehyde From et hyl i odi de and

From 2-phenyi-piperidin-3-ylamine (240mg) and 2-methoxy-5-(2-methyl-2H- |
tetrazol-5-yl)-benzaldehyde (300mg) to give the title compound (370mg). u
T.l.c. (Dichloromethane/ethanol/ammonia(200:8:1)) Rf 0.10 !
(5, CDCls) 1.41 (1H,dg), 1.61 (1H ), 1.91 (1H, tt), 1.69 (2H,brs), 2.16 (1H, brd),

2.8 (1H, td), 2.84 (1H,q), 3.28 (1H, ddd), 3.44, 3.75 (2H, AB), 3.47 (3H,s), 3.88

(1H,d), 4.39 (3H,s), 6.75 (1H,d), 7.16-7.33 (5H,m), 7.81 (1H,d), 7.94 (1H,dd).

Example 44
[5-(1-Ethvi-1 H-tetrazol-s-yi)-2-methoxv-b enzyl]-(2S-phenyl-piperidin-3S-yi}-amine

dihydrochloride.

From . 5-(1-ethyl-1H-tetrazol-5-yl)-2-methoxy-benzaidehyde (430mg) and 2S-
phenyl-piperidine-3S-ylamine (326mg) to give the title compound (434mg) as a
white solid, m.p. 273-4°.

T.L.c. (Dichloromethane/ethanol/ammonia(10Q:8:1)) Rf 0.43

Example 45
[56-(1-Cyclopropyimethyl-1H-tetrazol-5-yi)-2-methoxy-benzyl]-(2S-phenyl-piperidin-
3S-yl)-amine dihydrochioride.

From 5-(1-Cyclopropylmethyl-1H-tetrazol-5-yl)-2-methoxy-benzaldehyde (300mg)
and 2S-phenyl-piperidin-3S-ylamine (204mg) to give the title compound (320mg)
as a yellow solid, m.p. 250-252°.

T.l.c. (Dichloromethane/ethanol/ammonia(94:5:1)) Rf 0.34.
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iate 26 I
[ 2S henyl - pi peri di n-[ 33[<yI=amine[ 2R 3R] - bi s(4- met hyl - benzoyl oxy) - succi na
te (13 1). (2R, 3R) - EIHSS eé}megyﬁ zoyI oxy)-succinic acid (143g) was added

porti f ¢1ﬁ red solution of racemc

2- phe yI i%@ di n- ’M in ethanol (5.21) and water (783ml) at
60. THe sol ution was to stir for 0.5h at a tenperature between
60- 70ferr]. The sol utlon was all owed to cool overnight at ambient

ature. The solid material was collected and dried in vacuo at 70[err]
] A sanple (10g) was recrystallisé8 from ethanol (510n) and water
(90mM )} to give a near colourless crystalline solid (7.69) mp. 169-171
Found C 62.6; H 6.2; N4.5

Clerr]HerrI N err]Cerr]Herr]O[err] 2H err]Orequires: C,62.2; H6.4; N,
4. 7% [ a] ppatrhEtEZamp4. 3[err] Similarly prepared:-

Example A
~ STERILE FORMULATION

ma/mi
Compound of Example 2
(dihydrochioride) 0.3mg
Sodium Chloride USP 6.0mg
Sodium Acetate USP 2.6mg
Acetic Acid 1.1mg
Water for Injection USP gs to 1mi

The components are dissolved in a portion of the water for injection and the
solution made up to final volume to provide 0.25mg/ml of the compound of
Example 2 as free base.

a

The solution may be packaged for injection, for example by filling and sealing in
ampoules, vials or syringes. The ampoules, vials or syringes may be aseptically
10 filled and/or terminally sterilised by, for example, autoclaving at 121°C.

1 Further sterile formulations may be prepared, in a similar manner, containing 6mg
of the compound of Example 2 (dihydrochloride) so as to provide Smg/ml of the
compound of Example 2 as free base.

i5 TABLETS FOR ORAL ADMINISTRATION

Tablets may be prepared by the normal methods such as direct compression or
wet granulation.

The tablets may be film coated with suitable film forming materials, such as
Opadry White, type YS-1-7027, using standard techniques. Alternatively the
0 tablets may be sugar coated.

REPLACED
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3 Internedi ate-274—__
2S- (3 Fl uor o- phenyl) .' er| di n- 35" yT am ne- 2R, 3R- bi s- (4 met hyl - benzoyl oxy) -

succi ate From raceni’ BeaoRpphgny!l ) - pi peridin-3-ylamne (1.0 g) and
(2R, v&%ﬁ met h m# Wsuccmlc acid (2.0 g) to give the title
corrpomd as Ite cry (803.5 ng). [err] (COerr]OD) includes
1.5-2{2 (m 5H), 2.4 (s, 6H) 3.05 (m ,3.5-3.6(m 1 H, 4.27
(d, 1jH, J = 2Hz), 586(s 2H) 7.0 (t, 2H, J 8.7Hz), 7.3 (d, 4H, J =
8.5Hz), 7.45 (dd, 2H, J 8.7 and 5Hz) __Chiral HPLC on a CH RALCEL- OD-H
colum eluting with hexane cont ai ni ng 78 i sopropyl al cohol showed only one
enantjoner (tR = 35.83 mns). T.l.c. (cyclohexane/ethylacetate (9:1)) Kf
0.36 | Internediate 28 [2S]- Phenyl - pi peridin-[3S] -yl am ne
[ 2S] -Phenyl - pi peri di n-[3S] -yl am ne
[ 2S, 3S] - bExdmpleeBhy! - benzoyl oxy) -succinic acid salt (1:1) (6.9g) was taken
up i concentrated 0.880 agueous ammoni a sol ution

!

- Direct Compression

Tablet mg/Tablet
Compound of Example 2 '
(dihyrochioride) 0.6mg
Magnesium Stearate 0.75mg

Avicel PH102 qs 150.00mg

The compound of Example 2 (dihydrochloride) is passed through a 30 mesh sieve
5 and blended with Avicel PH102 and magnesium stearate. The resultant mix is

compressed into tablets using a suitable tablet machine fitted with 9/32" diameter

punches, so as to provide 0.5mg/tablet of the compound of Example 2 free base.

Tablets of other strengths, containing for example 2.4, 6.0 or 12.0 mg/tablet of the
compound of Example 2 (dihydrochloride), may be prepared in a similar manner,
10 so as to provide 2, 5 and 10mg/tablet of the compound of Example 2 free base.

Example C
WET GRANULATION

A formulation as described in Example B may be used. The compound of Example

15 2 (dihydrochioride) is dissolved in a suitable volume of granulating solution
(purified water or 10% PVP K29/32 in water). After drying, the granules are
screened, for example through 20 mesh screen, and blended with magnesium
stearate. The granules are then compressed into tablets as described in Example
B.

20 Tablets of other strengths, such as those described in Example B, may be
prepared in a similar manner.
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R

shaken for a few mnutes—TFhe basic solution was extracted with
chl or of ogm (3x150m ), d f‘ tma{peg,{ﬁg%ferr]) and concentrated in vacuo to
give [ 2S§- phenyl - pi per| (1.85g) as a colourless oil.
[a][err] (H@bzgq.ht) = 0006 g/m) [err]H NWVR (HCl salt,
Derr]O {[err] 2.05 (m 2H) ) 3.36 (m 1H), 3.74 (m 1H), 4.16
(g, 1H, J=4Hz), 4.99 (d, 1H, J 4Hz) 745 (m 2H), 7.59 (m 3H. A smll
sanple of the free base (50ng) was derivatized as its trifluoroacetyl

anal oguejfor chiral HPLC analysis. The s | e was dissolved in acetonitrile
(4m) angd treated with 1-(trifluoroacetyl)i mdazole (0.4m ). The solution
was stiryed at 650 for 1h, concentrated in vacuo and the residue dissol ved
i n dichljoronet hane (5m ). The organic |ayer was washed with dilute

sul phurijc acid(2m ), then the organic |ayer concentrated and di sssolved in
hexane- ijsopax@sRledbhol (98:2) for injection onto the HPLC col um.

SUPPQOSITORY
Compound of Example 2 (dihydrochloride) 10.0mg
Witepsol W32, hard fat gs 2000.0mg

Blend micronized drug in a portion of the melted Witepsol W32 at approximately
36°C for approximately 15 minutes in a high speed mixer. Incorporate the
homogenized slurry into the remaining portion of the melted Witepsol W32 and
blend at approximately 36°C until satisfactory dispersion is achieved. Fill moulds
with 2000mg formulaticn, to provide 10mg/suppository of compound of Example 2

o —

(dihydrochloride).
f0 Example E
' CAPSULE
mag/capsule
Compound of Example 2 (dihydrochioride) 12.0mg
‘ Polyethylene glycol 92.89mg
‘: Propylene glycol qs 200mg

Blend together polyethylene glycol and propyiene glycol using heat as necessary.
19 Stir until homogeneous. Add micronised compound of Example 2
(dihydrochioride) to blend. Mix until homogenous. Fill into an appropriate gelatin
mass to give soft gelatin capsules containing 200mg of the formuiation, to provide
10mgl/capsule of compound of Example 2 free base. Additional strengths, e.g. 0.5,
2.0 and 5.0 mg/capsule of compound of Example 2 as free base, may be prepared

20 in a similar manner.

| THIS SHEET HAS BEEN
REPLACED




iral HPLC (Chitactet=Eb-H-colum, |ot no. 09-02-20709, el uent
hexan¥y- i sopropyl al cohﬁgs}%g;}gstl WIar ate Im/mn, detection uv 230nm

tenperfature 40[err]) r ¥ ®d 93 nins. Internediate 29

N- (4- Benzy{@xygphenyl )jmmam I o-acetam de A m xture of

4- bengzyt oxyani | i ne hyd 19nol ) in dichloronethane (750m) at O
under tnitrogen was treated dropwise with trifluoroacetic anhydride (27.6ml)
then #riethylamne (60m ). After 24h the m xture was poured into t-butyl
met hyli ether (1.51) and was washed with_2N hydrochloric acid (11). The
organijc phase was dried (MgSQerr]) al’lﬁ evaporated in vacuo to give the
titlejconpound as a white solid (52.3g). T.l.c. (cyclohexane/ethyl acetate
(9: 1)1 Rf 0.36. Internediate 30

transt 6- (3- Brono- phenyl ) -5-ni tro-piperidin-2-one A mxture of

3- br onpbebxamaiehiyde (82.20g), nethyl-4-nitrobutyrate (65.3g) and anmoni um
acetate (B&kMIpyRYyet hanol (400n), was heated to reflux for 18 hours.

mg/mi

Compound of Example 2 ( dihydrochloride) 6.0mg
Sucrose 200mg
Methyliparaben 1.2mg
Propylparaben 0.15mg
Flavouring 1.5mg
Citric Acid 0.1mg
Purified Water gs 1 mi

5 Dissolve the parabens in a small portion of the water that has been heated to
approximately 90°C. Add the paraben solution to a large portion of the remaining
water with mixing. Add and dissolve the other components. Bring the formulation
to final volume and mix until homogenous. Fill the formulation into a containing,

‘ such as a unit dose cup or a bottle for muitiplie-dose use, to provide Smg/ml of the

10 compound of Example 2 free base.

Example G
TRANSDERMAL SYSTEM
Compound of Example 2 ( dihydrochloride) 5% (of compound of
formula (1))
Silicone fluid 90%
Colloidal silicone dioxide 5%

The silicone fluid and drug are mixed together and the colloidal silicone dioxide is
15 added to increase the viscosity. The material is then dosed into a subsequently

REPLACED
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The s nt was rermved in vacuo and—the resultant m xture triturated with
et hanol ¥ 400nm ) to g| 15 kPetHasBéeeR und as a white solid (97.46g). NWR
(CDCl[eqgr]) [err] 2. 30 (3H m, 4.70 (1 H m, 525 (1 H,
m, 6.7 11462GH, 7. 2- I Iﬁlmlarly prepared: - Internediate 31
trans- 694(4- Met hoxy- phenyl) - ni peridin-2-one From p-ani sal dehyde (59)
and net Byl 4-nitrobutyrate (5.4g) to give the title conpound (7.37g) as a

wder. T.1.c. (Ethyl acetate), Rf 0.35. Internediate 32
{( 3- Brono- 4- net hyl - phenyl ) -5-ni t7§o- pi peri di n-2-one

‘heat sealed polymeric laminate comprised of the following: polyester release.liner,
1 skin contact adhesive composed of silicone or acrylic polymers, a control
~membrane which is a polyolefin (e.g. polyethylene or polyvinyl acetate) or
polyurethane, and an impermeable backing membrane of a polyester
i muitilaminate.

Example H
LYOPHILIZED PRODUCT

Compound of Example 2 (dihydrochlicride) 6.0mg
Mannitol 50.0mg
Acetate buffer | 8.2mg
Water for injection as 1ml

10 Dissolve components in a portion of the water for injection. Make formulation up
to final volume and mix until homogenous. Filter formulation through a sterilising
fiter and fill into glass vials. Lyophilize and seal vials. Reconstitute with
appropriate solvent prior to use.

{5 Example |
HARD GELATIN CAPSULE

Compound of Example 2 (dihydrochloride) 12.00mg
Lactose 80.00mg
Magnesium Stearate 0.75mg
Avicel pH 102 as 150.00mg

The compound of Example 2 (dihydrochicride) is passed through a 30 mesh sieve
20 and blended with lactose, Avicel pH 102 and magnesium stearate. The resultant
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i]d (30g) and nethyl -4-nitrobutyrate

38 From 3 brono- 4- ngt hyl benzal et]cfg

(22.179) to give the t Y .5g) as a brown powder. T.I.c.
(Et hyl acetate) Rf O:’Fﬁl IJE @iﬁ

6-(3-Chqu eppnyl)-S-n

D

H 33
8 -2-one From 3-chl or obenzal dehyde (59)

and rrethyI-Z-nltrobutyrate (5.23g) to give the title conpound (6.84g) as a

white powder. T.I1.c. (Ethyl acetate), Rf 0.55. |Internediate 34

6- ( 3- Brono- phenyl ) - pi peri di ne- 2, 5-di one Pot assi umt-but oxi de (38.7g) was

added to a stirred solution of the trans-6-(3-

br ono- phenyl ) - 5- ni t r o- pi peri di n- 2- one §096. 3g) in di chl or onet hane (500m )

and net hanol (500m ). The m xture was cooled to -70 and ozone was

vi gorously bubbl ed through the stirred solution for 7 h. The m xture was

purged with nitrogen and pH6.5 phosphate buffer (500m ) added. Sodium

t hi osul phiik és emehgsulated intat lsard(GEIatn tapsies asitgda suitathibecapsuisumackine; red as

't var e Loi@® thmgicapsule of the compound of Example 2 free base.

Capsules of other strengths can be similarly made to provide 0.5, 2 and
; Smg/capsule of compound of Example 2 free base.

Biological Data ;:

As mentioned hereinbefore, compounds of the invention have been shown to

0 inhibit radiation-induced emesis in the ferret using the test as described
hereinbefore. More specifically the compound of Example 2, (2-Methoxy-5-
tetrazol-1-yl-benzyl)-([2S,3S]-2-phenyl-piperidin-3-yi)-amine dihydrochloride,
inhibited radiation-induced emesis in the ferret, administering the compound 1.5
hours prior to irradiation, at a dose of 0.1mgfkg s.c. The compound of Example 7,

15 [2-Methoxy-5-(5-trifuoromethyl-tetrazol-1-yl}-benzyl}-([2S,3S]}-2-phenyl-piperidin-3-
y)-amine dihydrochioride, inhibited radiation-induced emesis in the ferret,
administering the compound 1.5 hours prior to irradiation, at a dose of 0.03 mg/kg
s.C.

20 No apparent adverse or toxic effects were observed during the above in vivo tests
‘- due to the administration of the compounds of the invention.
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tenperature overnight. The m xture was tested for peroxides then extracted
wi th di chl oronet hane (600m x3). The conbi ned organic extracts were washed

with water (500m ) then saturated brine (500m ), dried ( ' en ced
evapor ajegp¢R vacuo. Trituration with ether and hexane g ”
conpound as a white solid (70.0g). T.l.c. (Ethyl acetate)

Simlarly prepared:- Intermdiate 35
8- (4- Met hoxy- phenyl ) - pi peri di ne-2, 5-di one From
trans- 6- (4- net hoxy- phenyl ) -5-ni tro-pi peridin-2-one (7-37g>—to_give the

o TG i gy gy

Claims

1. A compeund of formula (1)

(%)

wherein R1 is a C4_4alkoxy group,

R2 is

10
R? is a hydrogen or halogen atom;
R*and R°® may each independently represent a hydrogen or halogen atom, or a
C,4alkyl, Cisalkoxy or trifluoromethy! group;
R® is a hydrogen atom, a Cq_4alkyl, (CHz)mcyclopropyl, -S(0)aC:alkyl, phenyl,
5 NR'R®, CH,C(O)CF; or trifluoromethyl group;
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39*==mW"T 3- Br ono- Z-nmet nyl - phényl ) - pi peri di ne- 2, 5-di one From
trans- 6- ( 3- br ono- 4- net hyl - phenyl ) - 5- ni t r o- pi peri d| n- 2- on&k Sbﬂht eénozegkc\é@
the title conpound (1 9.99) as a brown oil. T.l.c. (Ethyl ’,m’"i 45,

I nt er mredi qt1@28H 6- ( 3- Chl or o- phenyl ) - pi per| di ne- 2 5-di one

6- ( 3- chl or o- phenyl )-5-ni tro-pi peridin-2 one (6.8g9) to give t

conpound (5.27g) as a white solid. T.I. (Et hyI acet ate), Rf 0.47.

I nt er medi at e 38 6-( 3- Brono- phenyl ) - pi per| di ne- 2 jlﬂﬁ“,'re”"""m"l",
R’ and R® may each independently represent a hydrogen atom, or a Cyualkyl or
acyl group;

X represents zero or 1;
n represents zero, 1 or 2;
5 m represents zero or 1;

or a pharmaceutically acceptable salt or sclvate thereof.

2. A compound according to Claim 1 wherein

wherein R’ is a Cy..alkoxy group, R? is where R® is a hydregen atom, a C.alkyl,
10 cyclopropyl or trifluoromethyl group, x is zero and R®, R* and R® are each
hydrogen atoms.

3. A compound according to Claim 1 or Claim 2 wherein R’ is a methoxy
group.

4. A compound according to any one of Claims 1 to 3 wherein R%is

15 N=N
5. A compound according to any one of Claims 1 to 4 wherein R® is hydrogen.

6. A compound according to any one of Claims 1 to 5 wherein R* and R® are
each hydrogen atoms.

7. A compound according to any 1 of Claims 1 to 6 wherein R°® is hydrogen, a
20 Ci4alkyl or trifluoromethyl group.

8. A compound according to any one of Claims 1 to 7 wherein X is zero.
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A ni Xt U ST 6- ( 3- br onp- phenyl ) - pi peri di ne- 2, 5-di one (38— 2g—and—

hydr oxyl am ne hydrochl oride (19.8g) in pyridine (300m ) room
tenperature under nitrogen. After 4 h the mxture was e Q’”ﬁ@,’@ﬂlﬂem
The crude m xt1$2CMas Dartiti oned between chl orof orm (20t)rr1

(200mM ) then was basified by he addition of 8% sodi um bi carbonate sol ution
(~300m ). The m xture was extracted with chloroform (300m x2). The conbi ned
organi c extracts were washed with saturated brine and evaporated in vacuo.
Trituration with ether gave the title conmpound as a pale yellow solid
(34.99). T.l1.c. (Ethyl acetate) Rf 0.44, 0.28, E/Z m xture. Simlarly
prepared: - I nternedi ate 39 (4- Met hoxy- phenvl )-piperidine-2. 5-dione

5- oxi nme from 6-(4- met hoxy- phenyl ) - pi peri di ne-2, 5-di one (5. 27g§ and

hydr oxyl arri ne 8. 37b¢ rompioundt hdith t ise (CeMpthoxy-5-tetz2gl)-1wbbanpd)-&Jpbenyi-

E’g"‘gregm 4. et hyéﬁeﬁ)ﬂn ﬁ%férghe dﬁ] eopiégmggegf}aqagy feceptable salt or solvate thereof

ora pharmaceutncal!y acceptable salt or solvate thereof.

10. A compound which is [2-Methoxy-5-(5-trifucromethyl-tetrazol-1-yl)-benxzy(}-
5. (2S-phenyi-piperidin-3S-yl)-amine or a pharmaceutically acceptable salt or
solvate thereof.

11. A compound according to Claim 9 or Claim 10 in the form of tis
dihydrochloride salt.

12. A compound according to any one of Claims 1 to.11 for use in therapy.

10 13. A pharmaceutical composition comprising a compound according to any one
of Claims 1 to 11 or a pharmaceutically acceptable salt or solvate thereof,
together with a pharmaceutically acceptable carrier.

14. A method for the treatment of a condition mediated by tachykinins, including
substance P and other neurokinins, in a mammal comprising administration of

15 an effective amount of a compound according to any one of claims 1to 11 ora
pharmaceutically acceptable salt or solvate thereof.

13..The use of a compound according to any one of claims 1 to 11, or a

‘ pharmaceutically acceptable salt or solvate thereof, in the preparation of a
medicament for use in the treatment of conditions mediated by tachykinins,
20 including substance P and other neurokinins.

16. A process for preparing a compound of formula (1) as defined in Claim 1, or
a pharmaceutically acceptable salt or solvate thereof which comprises:

(A) reacting a compound of formuia (II)

N NH,
-
N N I~ )
H
This Sheet Has Been Replaced \ /
[T Wane
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4mnmw~p1m1ﬁ-)ﬁplperldlne25dlone (1 9.79)
and - hydroxyl am ne hydrochl ori de (9.77g) to give thetitle—conpound

(6.37g) as a yellowsolid. T.1.c. (Ethyl acetate) Rf

6- ( 3- Chl orprgzireny! ) - pi peri di ne- 2 5-di one 5-oxi e Fromﬂ,’i@'”"”jum,ﬁi
6- (3- chl or o- pher nyl ) - pi peri di ne- 2 5-dione (5.27g) and hydrox
hydrochl oride (3.27g) to give the title conpound (4.57g) as a yeIIow

powder. T.i.c. (Ethyl acetate), Rf 0.55, 0.33 (EIZ m xture).

te 41

with a compound of formula (111)

| (M)
3
OH R

followed by reduction: or

According to a further general process (B), compounds of formula (1) where R?
5 is a group (A) as defined hereinbefore, x is zero and R® is -NH, may be
prepared by reacting compounds of formula {(XXIi1)

NHCN
I
L
»
N (XX
l R’ R*

with ammonium chloride and sodium azide: or

10 {C) reducing a compound of formula (XXIV)

————
—_—
———
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| nternedi ate 42 ci s-2-(3-Brono-phenyl ) -pi peridin-3-yl am ne-Dry -
tetrahydrofuran (100m ) was added to a flask containing zir i ¢
chloride (6.179) cooled to O under nitrogen. Sodium borohyﬂ"ﬂl’l’%,%llmml i
added an19RCHI xture stirred as it warned to roomtenperat W e cov R
m ns. A suspension of 6-(3-brono-phenyl)-piperidine-2,5-dione 5-oxinme (xQg)
in dry tetrahydrofuran (50m ) was added dropwi se and the m xture was
stirred at roomtenperature for 18 h. Concentrated hydrochloric acid (10m)
in nmethanol (60m ) was cautiously added and the m xture was heated to
reflux for 3 h. The m xture was evaporated in vacuo and the residue was
partitioned between 0.88 ammnia (40m ) in water (200m ) and chloroform
(100m ). The aqueous phase was extracted wi thzchl orof orm (100m x3). The
conbi ned organic extracts were dried (Na2SO4)| and evaporated to an oil.
This was dissolved in ethanol (50m ) and acia)fi ed by addi ng et hereal
hydrogen chl ori de. The sol uti on was evapor at dd and the residue
recrystallised fromi-propanol - hexane to gi‘)v/e\Iipi white solid. The solid was
treated with 2N sodi um hydroxi de sol ut Hon (='200 i) and extracted with

di chl or oret hane (200m x3). The CCW gan tracts were dried
(Na2SO4) and evaporated in vacuo{to give the ititle conpound as a

yel |l ow-brown oil (1.10g). T.I. i-thl or onetthane/ et hanol / anmoni a (91:8:1))
Rf 0.51. Simlarly prepared: -~ | fate 43

-

-

(XXIV)
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41 o] ﬁWﬁmeﬁ—Wan
From 6- (4 Met hoxy- phenyl ) - pi peri di ne- 2, 5-di one 5- oxi g) to epaceAhe

title conpound (2.07g) as a white powder. T.I. sSheetHaSBee

(Di chl or on8t182R& et hanol / ammoni a (150:8:1)) Rf 0 1. Int

ci s-2-(3-Brono-4-net hyl - phenyl ) - pi peri di n- 3-vl am ne From Q\W

6- ( 3- Brono- 4- net hyl - phenyl ) - pi peri di ne-2, 5-di one (6.2g) t ve the t|tIe
conmpound (2g) as a yellow oil.

ABSTRACT
PIPERIDINE DERIVATIVES

The present invention relates to piperidine derivatives of formula (1)

5
[
(?Hz)x
AN
] l
* _NH /2 0
SR
N .
H
R’ R*
wherein R1 is a C4_4alkoxy group;
R2is
RB
N
G
/
NN

‘1 0 R®isahydrogen or halogen atom;
R*and R°® may each independently represent a hydrogen or halogen atom, or a
Ci«alkyl, Csalkoxy or triffucromethy! group;
R® is a hydrogen atom, a C,,alkyl, (CHa)mcyclopropyl, -S(O)nCi4alkyl, phenyl,
NR'R®, CH,C(O)CF; or triflucromethy! group;
5 R’ and R® may each independently represent a hydrogen atom, or a Ci4alkyl or
acyl group;
x represents zero or 1;
,  nrepresents zero, 1 or 2;
m represents zero or 1;

and pharmaceutically acceptable salts and solvates théréof; to processes for their
®reparation; and their use in the treatment of conditions mediated by tachykinins.
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T.1.c. (Dichlofonethane/ethanol /amonia (150:8:1)) Rf 0.3. i
CFs 2 (3-Chl oro- phenyl ) - pi peridin-3-ylam ne di hydrochl ori de BEBEACRWFQ‘T&SHE‘F
6-'( 3- Chl or o- phenyl ) - pi peri di ne- 2, 5-di one 5-oxime (4.55g) to ve the title
conpound (361 ng) as a white sol i d. T.l.c. [}5 MAR 897
(D chl or onet hane/ et hanol / ammoni a (100: 8:1)) Rf 0.49. Interpefi ate 46

2- (3- Fl uor o- 4- net hyl phenyl ) - 3-ni tropyri di qe A sol ution of
2-chloro-3-nitropyridine (4.24 g) in dinmethoxyethane (47 m} degassed) was
treated with tetrakis(triphenyl phosphine)palladium (0) (1.547 g) under
nitrogen and the resulting solution was stirred at roomtenperature for
0.75 h. The solution was treated with 3-fl uoro-4-nethyl phenyl boronic acid
(6.179 g) in ethanol (24 nm, dedBEERIDINE BERMATIVMESaqueous sodi um
carbonate solution (2 M 47 m) to give a light yell ow suspension which was

heated at reflux for 5 h. After cooling to roomtenperature, the reaction
M xture was 1diel QreSenkiinvertian relates i@ oipanding gerivaines. 1 RTPRESSASK {alr thelfas

filtered andribaratibh! piftrmatestivadofsbokitidhs edintdining theAOshditheiemedral usat ed

aqueous sodi um bi carbonate solution (150 m). The organic |ayer was
separated and t he aqueous sol ution was -extracted further with ethyl

acet ate. Thencearticaiat the dinveatiam reiates toenovelocdipoumdsh W¢m<aré1 efit Jand

(cyal ohexan e”fﬂ%ﬂ et fiav%vkgs@%'%ﬁe@mb?ﬁ%@giaiﬁsf i 1rg°r34rﬁ%wr§ond

(5.550).

3-Aminopiperidine derivatives described as having substance P antagonist activity
are disclosed in, for example, PCT Patent Applications WO-A-9109844 and WO-
A-9301170.

The present invention provides compounds of formula (1)

|
(CH,),
_ANH R ()
R‘l
N -
H
R® R*
wherein R1 is a C4_4alkoxy group;
R2 s
[}
R
AN
/
NN

R® is a hydrogen or halogen atom;
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12.07; F, 8.18% Found: C, 61.58; H 3.92; N, 11.80; F, 8.29
42 Simlarly prepared:- Internedi ate 47

2- (3- Fl uorophenyl )-3-nitropyridi ne From 2-chl oro-3-ni tropyri
and 3-fl uorophenyl boronic acid (8.30 g) to give the title c
yellow crystalline solid (3.39 g). [err] (d[err]-DVsO, 7.40Q -
3H), 7.59 - 7.69 (m 1 H), 7.83 (dd, 1H, & = 8 and 5Hz), 8.

i

i}

| igne0 (86%?11987
yound. as_a
7.56 (m

M cr oanal ysis for CJerr]Herr]FNerr](err], calcd. C, 62. OQRHLMMFNWSHEET

R*and R*® may each independently represent a hydrogen or halogen atom, or a
C,alkyl, Ci4alkoxy or trifiuoromethyl group;

R® is a hydrogen atom, a C,alkyl, (CHz)mCyclopropy!, -S(O).Ci4alkyl, phenyl,
NRR®, CH,C(O)CF; or trifiucromethy! group;

R’ and R® may each independently represent a hydrogen atom, or a Ci.alkyl or
acyl group;

X represents zero or 1;

n represents zero, 1 or 2;

m represents zero or 1;

and pharmaceutically acceptable salts and solvates thereof.

Suitable pharmaceutically acceptable salts of the compounds of general formuia
(1) include acid addition salts formed with pharmaceutically acceptable organic or
inorganic acids for example, hydrochlorides, hydrobromides, sulphates, alkyl- or
arylsulphonates (e.g. methanesulphonates or p-toluenesulphonates), phosphates,
acetates, citrates, succinates, tartrates, fumarates and maleates. Dihydrochloride
salts are particularly suitable.

Other acids, such as oxalic, while not in themselves pharmaceutically acceptable,
may be useful in the preparation of salts useful as intermediates in obtaining the
compounds of formula (!) and their pharmaceutically acceptable acid addition
salts.

The solvates may, for example, be hydrates.

References hereinafter to a compound according to the invention includes both
compounds of formula (1) and their pharmaceutically acceptable acid addition salts
together with pharmaceutically acceptable solvates.

It will be appreciated by those skilled in the art that the compounds of formula (1)
contain at least two chiral centres (shown as * in formula (1)) and thus exist in the
form of two pairs of optical isomers (i.e. enantiomers) and mixtures thereof
including racemic mixtures.



7.5 and 1.0Hz), 9.04 (dd, 1H J = 4.5 and 1.5Hz). Internediate 48

NP AGENENTOSHEET
(dd, 2H, J = 8.5 and 5.5Hz), 7.71 (dd, 1H J = 8.0 and 5.

8.5 Y
05 b 1887 1
H J =80Hz), 894 (d, 1 H J =50H). Internediate 49
2-(3,4-Di fluorophenyl)-3-nitropyridine Frgm 2-chl oro-3-nitjropyridine (2.24
g) and 3, 4-difluorophenyl-boronic acids to give the title
g). [err] (d[err]-DVBO) 7.46 - 7.55 (m 1H), 7.62 - (m 3H), 8.64 (dd, 1 H,
J =7.5 and 1Hz), 906(d 1H J = 4.5Hz). Internediate 50

cis-2-(3-Fl oro4 th hen - 3- pi rldlna ne A qut
o (321 wor of Bt R e, Peckings o0 Abniie” (3 Sel B8 SHhat 1l oisomess. 5
was cauti OUQpres@hted byrfcguresu(a)'amﬂb); or trbatnsmmew( laéerebﬁeme@bylﬂgww@@ol
(10 m). Theg{p a):’%ﬁﬁmf ﬁ\%? treated wth concentrated hydrochloric acid
(16 m) and® ( Ho erature under at nospheric pressure of
hydrogen for 16 h. The reaction was diluted with water (150 m) and
filtered angythentiddhaboriAg compounds of formula (I) represented by the figures (a)
to (d) and mixtures thereof including racemic mixtures are included within the
scope of the invention.

and 4-fl uorophenyl boronic acid (5.99 g) to give the title
yellow solid (5.07 g). [err] (d[err]-DVMBO) 7.35 (t, 2H, J

N N~ 7z
W W
(© J\ @
NT =
H 2 | N
R2
|
(CH,),
z= R
S
W=NHCH; R® R
R1

The compounds of formula (I) are preferably in the form of their cis isomers (i.e. as
represented by figures (a) and (b)). The 2S, 3S isomers (i.e. as represented by
figure (b)) are particularly preferred.

Referring to the general formula (1), a Cq.4alkoxy group may be a straight chain
or branched chain alkoxy group, for example, methbxy, ethoxy, propoxy, prop-2-
oxy, butoxy, but-2-oxy or 2-methylprop-2-oxy. A C,_alkyl group may be a straight
chain or branched chain alkyl group and may be, for example, methyl, ethyl,
propyl, prop-2-yl, butyl, but-2-yl, 2-methylprop-1-yl or 2-methylprop-2-yi.



- -

evaporated to give a pale yellow solid which was then suspeg Wﬂ
chloroform (200 m) and water (200 mM) with good stirring.

anmoni a sol ution was added until the aqueous phase reached cl 0&-19 ge
organi ¢ phase was separated, and the aqueous phase was extractﬂ VAR, 1997
chloroform (2 x 150 43

m ). The conbi ned organic portions were washed with brine, jdried (MpSO)
and the solvent was evaporated to give asclear yellow sh brown oil (4316

g). FCC (dichl oronet hane: net hanol : concentrated anmoni a, 95:4:1) gave the

title conpound as a waxy solid (2.584 g). [err] (d[err]-DVsO) 1.3 - 1.8 (m
4H), 2.2 (s, 3H) 255268(m 1H) 2.85(d, 1H, J = 2Hz), 3.01 (dm 1H, J
12Hz) 2.7 3.8 (broad s, 2H), 3.68 (s, 1H), 6.97 - 7.08 (m 2H), 7.19 (t,
1H, 8|-Bpfernng to the general formula (1), a halogen atom may be a fiuoring, chlorine,*

bromine or iodine atom, such as a fluorine, chiorine or bromine atom.

Referring to the general formula (1), R' is suitably a methoxy, ethoxy or prop-2-oxy
group.

Referring to the general formula (1), R? is suitably a group

R‘

8
A N N
o -G
N—N N—N N=—N

(A) (8) (C)

Referring to the general formula (1), when R® represents a halogen atom, this is
suitably chlorine, or more preferably fluorine.

Referring to the general formula (1), when R* or R® represents a Cialkyl group this
is suitably a methyl group, or when R? or R® represents a C.salkoxy group this is
suitably a methoxy group. Suitable values for R* include hydrogen, methyl,
methoxy, fluorine or trifluoromethyl. Suitable values for R® include hydrogen,
fluorine, chlorine or bromine. R* and R® are suitably both hydrogen or suitably
both fluorine or suitably one of R* and R® is a methy! group and the other is a
halogen, e.g. a fluorine or bromine, atom.

Referring to the general formula (1), when R® is an NR'R® group, this is suitably
NH;, NH(C,.4alkyl) e.g. NHmethyl, NHacyl i.e. NHC(O)methyl, or N(Ci4alky!): e.g.
N(methyl), or N{ethyl),.

Referring to the general formula (1), when R® is a Cy4alkyl group, this is suitably
methyl, ethyl or propyl.

Referring to the general formula (1}, when R® is an -S(0),C44alkyl group, this is
suitably -S(O).methyl, e.g. -S-methyl or -SO,methyi.



Simlarly prepared:- Internediate 51

Cci s-2-(3-Fl uorophenyl) - 3-pi peri di nam ne From
2(3-fluorophenyl)-3-nitropyridine (3.292 g) to give the ti
(0.584 g). Mass Spectronetry for Cerr]JHerr]FNerr], 389
(MHerr]).
2-(4-fluorophenyl)-3-nitropyridine (4.88g) to give the tit
colourless oil (3.08 g). Mass spectrometry. For Clerr]He

|
I
]

(MH). Intermediate 53 cis-2-(3.4-Dfluorophenyl)- 3-pi pe

-
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(2M + H+),
I ntermedi ate 52 ci s-2-(4-Fl uorophenyl) - 3-pi pegi
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conpound as |a

1

di nanm ne From

2-(3,4-difluorophenyl)-3-nitropyridine (2.83 g) to give the title conpoun

as a pale yellow oil

C[err] H[errh%&&hhp
3.4-D|f!uoro r]%
under nit roﬁa' B

(1.69 g). Mass spectronetry. For

2
B e e L N g e e
a) vdregen hatem or a Cialkyl, methyl,” ethyl or propyl,
(CHaJ)meyclopropyl, where m is zero, S(O),,C1..,a!kyl, e.g. -S(O).methyl such as -S-

methyl or -SO.methyl, phenyl, NR'R®, e.g. NH,, NH(Csalkyl) e.g. NHmethyl,
NHacyl i.e. NHC(O)methyl, or N(C,-alkyl): e.g. N(methyl). or N{ethyl),,
CH2C(O)CF; or a trifluoromethyl group.

ééfﬁ\éi:l“above R®is

Referring to the general formula (1), when R? is a group (B) as defined above, R® is
suitably hydrogen. When R? is a group (C) as defined above, R® is suitably a C..
salkyl, e.g. methyl or ethyl, or a (CH;)mcyclopropyl, where mis 1, group.
Referring to the general formula (1), when R? is a group (A) as defined above, x is
suitably zero or 1. When R? is a group (B) as defined above, x is suitably zero or
1. When R?is a group (C) as defined above, x is suitably zero. -
Rlis preferably a methoxy group.

R?is preferably a group {(A) as defined above.
R® is preferably a hydrogen atom.

R* and R® are preferably hydrogen atoms.

R® is preferably a hydrogen atom, a Cisalkyl, e.g. methyl, or a trifluoromethyl
group.

X Is preferably zero.

A preferred class of compounds of formula (I) are those wherein R' is a
Ci4alkoxy group, R? is -
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anhydrous tetrahydrofuran (30 m) followed by 1-brono-3, 4-frERUPAE -
(7.0 g) were added over 5 mns. The m xture was nai ntai ned Qst’t@f‘f@@fmﬂ'
m*ns and then allowed to cool to roomtenperature. A solutjoh of
tri-isopropylborate (13.65 9) in dry tetrahydrofuran (80 ni) |ufderMAR 993794n
was cooled to -78 [err] (dry ice- acetone) and the preformgd|Gignard
solution was added over 10 mins. The mixgure was stirred for Zh and then
allowed to warmto roomtenperature over 45

44 m ns. The reaction was quenched with hydrochloric acid (4 M 80 m)
and stirred at roomtenperature overnight. The solution was extracted with
ethyl acetate (3 x 100 ml) and the conbi ned organic solutions extracted
wi t h aqueous sodi um hydroxide (1 M 4 x 100 m). The conbi ned aqueous basic

sol uti ons waere R® is a hydrogen atom, a Cqalkyl, cyclopropyl or triflucromethy! group, x is
zero and R®, R* and R® are each hydrogen atoms.

Also preferred are the class of compounds of formula () wherein R' is a
Ci4alkoxy group, R? is

Rﬂ
W
\
N=N
®

where R°® is a hydrogen atom, a Csalkyl, cyclopropyl, -S(0)nCialkyl (where n is
zero) or trifluoromethy! group, x is zero and R’, R* and R® are each hydrogen
atoms.

A further preferred class of compounds of formula (l) are those wherein R? is a
methoxy group, R? is a group (A) as defined above, x is zero, R®, R* and R® are
hydrogen atoms, and RS is a hydrogen atom or a methyl or trifluoromethyl group.

Specific compounds according to the invention include: :
2-Methoxy-[5-(5-propy!-tetrazol-1-yl)-benzyl}-(cis-2-phenyl-piperidin-3-yl)-amine:
[5-(5-Ethyl-tetrazol-1-yl)-2-methoxy-benzyl}-(cis-2-phenyi-piperidin-3-yl)-amine;
(2-Methoxy-5-tetrazol-1-yl-benzyl)-(cis-2-phenyl-piperidin-3-yl)-amine;
[2-Methoxy-5-(5-methyl-tetrazol-1-yl)-benzyl)-(cis-2-phenyl-piperidin-3-yl)-amine,
2-Methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-benzyl}-(cis-2-phenyl-piperidin-3-yl)-
amine;
[5-(5-Cyclopropyi-tetrazol-1-yl)-2-methoxy-benzyl}-(cis-2-phenyl-piperidin-3-yl)-
amine;

2-Methoxy¥[5-(5—methylsulfany!—tetrazol—1 -yl)-benzyl}-(cis-2-phenyl-piperidin-3-yl)-
amine;

and the 28, 3S enantiomers thereof and pharmaceutically acceptable salts and
solvates thereof.

Additional compcunds according to the invention include:



P,

acidified to pH3 (4 M hydrochloric acid), extracted with o —G—E
150 m) and the conbined organic fractions washed with adiREPLAEEVENT NSHEED
mM) and dried (MgS err]). Renoval of the solvent gave thefritie" Corm
as a white solid (2.7 g). [err] (d[err]-DVBO + Derr]O '.120(§tM Thh?‘]
10.5 and 7.5Hz), 7.60 - 7.78 (m 2H). Internediate 55 e
trans-5-Nitro-6-(4-trifl uoronethyl-phenyl)-piperidin-2-one lAxnpni
(21.21 g), 4-trifluoronethyl benzal dehyde (Eﬁg 61 m) and net hyI
4-nitrobutyrate (17.5 m) in ethanol (150 M) was stirred—amd—feated umder
reflux for 3.5 h. After cooling to roomtenperature, an orange solid was
formed which was filtered, washed with ethanol (2 x 100 mMl) and dried in
vacuo to give the title corrpound (30.56 g). Mass spectronetry. For

q er r] H er r] RHie-(2{Metopxy-Gitetrazol- taylzbenzyi)-(@aMolhpip&aginWh-arhinl; 289 (M) .

Lort - but oxi At R SANSR, (S H AR A PB4 FoeFighPair

trans-5-nitr@®N&rifl uoronet hyl) - phenyl - pi peridin-2-one (20.18 g) in a

m xture of digsl @Mé’tﬁé)ﬁaﬁ-%-ﬁﬁé}ﬂ%l@fe}raiam tﬂb?ﬁ?\léﬁ b'%'ffﬁof’éﬁd'ﬁ@m -amine: |

ran sorution

t enperature unﬁ_ﬁ\éltrog
to -70 and oZ® remBtRnedy Drrieeriginthw]-fameathexy-5-tetrarai- t-yrbenayt)-apine;
anot her 20 mi¢gi§-[RiMdthory-5 Seth frabal y
t hi osul phat eoé)&ént ahég’%—ltg gltl@) wer eygﬁfdefr%y%m @netﬁ@& E“é”@ﬁ”’? (')ﬁ/ed
to warmto r AMPEr at ur e. Extraction
cus-[2-(3-Bromo-4-methyl-phenyl)-p:peridin-3-yl]-[2-methoxy-5-(5—methy|-tetrazol 1-
yi)-benzyl}-amine;
c:s-[2—(3-ChIoro-phenyl)-piperidin-3-yl]-(2-methoxy-5-t'etrazoI-1 -yl-benzyl)-amine;
cis-[2-(3-Fluoro-phenyl)-piperidin-3-yl}-{2-methoxy-5-(5-trifluoromethyl-tetrazol-1-
yl)-benzyl]-amine;
cis-{2-(3-Fluoro-4-methylphenyl)-piperidin-3-yl}-[2-methoxy-5-(5-methyltetrazol-1-
yl)}-benzyl]-amine;
cns-[2-(3-F|uorophenyl)—plpend:n-3-yl]-[2-methoxy-5-(5-methyltetrazol 1-y|)-benzyl]-
amine;
cis-2—(4-FIuorophenyl)-piperidin-3-yl]-[2-methoxy-s-(methyltetrazo!-I-yl)-benzy!]-
amine;
cis-[2-(3,4-Difluorophenyl)-piperidin-3-yl}- [2-methoxy-5-(5-methy!tetrazol 1-yl)-
benzyi}-amine;
cis-[2-(3,4-Difluorophenyl)- plpendln-3-yl]-[2-methoxy-5-tetrazol-1 -yl-benzyl]-amine;
cis-{2~(3,4-Difluoro-phenyl)-piperidin-3-yl}- [2-methoxy—5 -(5-trifluoromethyl-tetrazol-
1-yl)-benzyl}-amine;
cis-[2-Methoxy-5- (S-methyl-tetrazol -1-yl)-benzyl}-[2-(4-triflucromethyl-phenyl)-
piperidin-3-yl]-amine;
Cis-(2-Methoxy-5-tetrazol-1-yl-benzyl)-[2-(4-trifluoromethyl-pheny!)-piperidin-3-yl}-
amine;

especially the 2S, 3S enantiomers thereof and:

[2-Methoxy-5-(5-phenyl-tetrazol-1 -yl)-benzyl}-(2S-phenyl-piperidin-3S-yl)-amine;
[2-Methoxy-5-(S-methylimino-4,5-dihydro-tetrazol-1 -yl}-benzyl)-(2S-phenyl-
piperidin-3S-yl)-amine;
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with ethyl acetate (4 x 200 m) gave a yellow solid (15.82 g) which was

purified by FCC (ethyl acetate and then nethanol: dichlorp,
gicve the title conpound (8.62 g). [err] (d[err]-DVBO) 2.56 'z

2.68 - 2.73 (m 2H), 5.14 (broad d, 1 H J = 2Hz), 7.55 a

8Hz for both), 8.29 - 8.36 (broad s, 1 H). Internedi at ¢
REPLACEI\/EI\FI‘ SHEET
6- (4-Trifl uoronet hyl - phenyl ) pi perdin-2, 5- (§one 5- oxi ne Py

s
2

and hydr oxyl am ne hydrochl oride (8.18 g) were added to a ¢

2d. 4H| ]
970 5 f‘SAR 1997

ri |ne (47 m)

tirring
~J

PRI, S
d

N-(1-{4-Methoxy-3-{(2S-phenyl-piperidin-3S-ylaminc)-methyl]}-phenyl}-1H-tetrazol-

5-yl)-acetamide;

[5-(5-Dmethylammo—tetrazo!—‘l -yl)-2-methoxy-benzyl}-(2S-phenyl-piperidin-3S-yl)-

amine;

[5-(5-Diethylamino-tetrazol-1-yl)-2-methoxy-benzyl}-(2S-phenyl-piperidin-3S-yl)-

amine;

1,1,1-Trifluoro-3-(1{4-methoxy-3-[(2S-phenyl-piperidin-3S-ylamino)-methyl}-

phenyl}-1H-tetrazol-5-yl)-propan-2-one;

[5-(5-Methanesulfonyl-tetrazol-1-yl)-2-methoxy-benzyl]-(2S-phenyl-piperidin-3S-

yl}-amine;

[3-Chloro-2-methoxy-5- (5-methyl-tetrazol -1-yl)-benzyl}-(2S-phenyl-piperidin-3S-yl)-

amine;

[2S-(4-Fluoro-phenyl)-piperidin-3S-yl}-{2-methoxy-5-(5-trifluoromethyl-tetrazol-1-

yh)-benzyl}-amine;

(28,3S)-{2-(4-Fluorophenyl)-piperidin-3-yl}- (2-methoxy-5-tetrazol -1-yl-benzyl)-

amine;

(5-(5-Amino-tetrazol-1-yl)-2-methoxy-benzyl]-(2S-phenyl-piperidin-3S-yt)-amine;
(2-Ethoxy-5-tetrazol-1-yl-benzyl)-([2S,3S}-2-pheny! piperidin-3-yl) amine;
(2-lsopropoxy-5-tetrazol-1 -ylbenzyl)-[(2S,3S}-2-phenyl piperidin-3-yl) amine;

and pharmaceutically acceptable salts and solvates thereof.

Preferred compounds according to the invention are:

(2-Methoxy-5-tetrazol-1-yl-benzyl)-(2S-phenyl-piperidin-3S-yl)-amine; and
[2-Methoxy-5-(5-trifuoromethyl-tetrazol-1-yl)-benzyl}-(2S-phenyl-piperidin-3S-yl)-

amine;

and pharmaceutically acceptable salts, especially the dlhydrochlonde salts, and

solvates thereof.

It will be appreciated that chemical compounds can be named in different ways
and according to different naming conventions. For example "(2-Methoxy-5-
tetrazol-1-yl-benzy!)-({2S,3S}-2-phenyl-piperidin-3-yl)-amine dihydrochloride” may
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solution of 6(4-trifluoronethyl-phenyl)-piperidin-2,5-dione
nitrogen. The m xture was heated at reflux for 21 h, cool ed’
t enperature, poured into aqueous hydrochloric acid (2 M 10(¢
extracted with ethyl acetate (100 nl). The organic extract V
aqueous hydrochloric acid (3 x 100 m) and the conbi ned aque
was extracted with ethyl acetate (2 x 50 ml). The conbi ned ¢
was dried (MgSO4) and evaporated in vacuogto give the crude

ﬁpﬂggﬁnem"ﬁhﬁr

and

/as V6 hpge viogh
ods ‘sol ution

r gantc—sotutTomn

product (5.84

g) which wa
nmet hanol , 1
of geonetri
(m 4H), 5.
both). 8.39
i soner incl
for both),

ci s- 5- Am no-
6-(4-Triflu
in a mxtur

s azeotroped with toluene (3 x .50 m). FCC (dichloronethane:

2: 1) gave the title conpound (3.26 g) as an inseparable mxture

cal isonmers (2:1). 6 (d6-DVsO for the major |sorrer 2.0 - 2.4

%‘g g%_qt]an%d_ag 'giﬂ‘?&lﬁ%’iy éﬁéﬁiﬁld]l—yl gﬁ%?r&ﬁ%ﬁz aI Rheryl- I aidin- or
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(10% net han
cont ai ni ng
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The compounds of the invention are antagonists of tachykinins, including
substance P and other. neurokinins both in vitro and in vivo and are thus of use in
the treatment of conditions mediated by tachykinins, including substance P and -
other neurokinins.

The compounds of the invention possess NK¢- receptor binding affinity as
determined in vitro by their ability to displace [3H]- substance P (SP) from NKq.
receptors in cell membranes of U-373MG human astrocytoma cells. U-373MG
membranes (25-35ug protein per tube) were prepared and incubated with [3H}-SP
(0.6-0.8nM) at 200C for 40min. Non-specific binding was defined as that
remaining in the presence of 1uM (+) CP-99,894.

NK;-receptor binding affinity has also been determined in vitro by the compounds’
ability to displace [3H] - substance P (SP) from recombinant human NK, receptors
expressed in Chinese Hamster Ovary (CHO) cell membranes. CHO membranes
(3-5ug protein per tube) were prepared and incubated with [3H]-SP (0.6 - 0.8nM)
at 20°C for 40min. Non-specific binding was defined as that remaining in the
presence of 1uM (+) CP99,894.

The compounds of the invention have been shown to have anti-emetic activity as
indicated by for example their ability to inhibit radiation-induced emesis in the
ferret. In this model of emesis the onset of retching and vomiting occurs
approximately 20 minutes after whole body irradiation (2 Grey = 200 Rads). The
test compound is administered (e.g. i.p, p.o., i.v., s.c) immediately after irradiation
and its effect on emesis determined by comparison with appropriate controls.
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gave the title conpound (1.262 g). Mass spectronetry. For
Cerr]Herr]Flerr]Nerr]O mz 259 (MH). Internediate 59
[4- Met hoxy- 3- (2S- phenyl - pi peri di n- 3S-yl am no- et hyl ) - phenyl ]
di hydrochl oride To a suspension of (3-fornyl-4-.nethoxy-pheny
(0.238g) in dichloronethane (10m ), 2S-phenyl -piperidin-3S-y
(0.225¢g), sodiumtriacetoxyborohydride (0.5g) and acetic aci

REPLACEMENT SHEET
Y W8 TUAR ga07

nne
d (0.14m ) were

—_—
) Nt O

added. and the m xture 10
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Anti-emetic activity may also be demonstrated using other emetogens such as
cisplatin and ipecacuanha.  Alternatively, the test compounds may be
administered before irradiation or before treatment with an emetogen, for example
1.5, 3 or 6 hours before irradiation.

Compounds of the invention have been shown to inhibit radiation-induced emesis
at a dose of 0.03-3mg/kg s.c. in the above test.

The compounds of the invention are potent and specific NK; antagonists.
Furthermore, they exhibit good oral bioavailability and have an- advantageous
duration of action.

Compounds of the invention are useful as analgesics in particular they are useful
in the treatment of traumatic pain such as postoperative pain; traumatic avulsion
pain such as brachial plexus; chronic pain such as arthritic pain such as occurring
in osteo-, rheumatoid or psoriatic arthritis; neuropathic pain such as post-herpetic
neuraigia, trigeminal neuralgia, segmental or intercostal neuralgia, fibromyaigia,
causalgia, peripheral neuropathy, diabetic neuropathy, chemotherapy-induced
neuropathy, AIDS related neuropathy, occipital neuralgia, geniculate neuralgia,
glossopharyngeal neuralgia, reflex sympathetic dystrophy, phantom limb pain;
various forms of headache such as migraine, acute or chronic tension headache,
temporomandibular pain, maxillary sinus pain, cluster headache; odontalgig;
cancer pain; pain of visceral origin; gastrointestinal pain; nerve entrapment pain;

- sport's injury pain; dysmennorthoea; menstrual pain; meningitis; arachnoiditis;

musculoskeletal pain; low back pain e.g. spinal stenosis; prolapsed disc; sciatica;
angina; ankylosing spondyolitis; gout; burns; scar pain; itch; and thalamic pain
such as post stroke thalamic pain.

Compounds of the invention are also useful as antiinflammatory agents in
particular they are useful in the treatment of inflammation in asthma, influenza,
chronic bronchitis and rheumatoid arthritis; in the treatment of inflammatory
diseases of the gastrointestinal tract such as Crohn's disease, ulcerative colitis,
inflammatory bowel disease and non-steroidal anti-inflammatory drug induced
damage; inflammatory diseases of the skin such as herpes and eczema;
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stirred at room tenperature under an atnosphere of nitroge "M@@WS@EET
resulting solution was treated with 8% aqueous sodi um bi car t

(-20mM ) and extracted with dichl oronet hane (3x30m ). The co ned organic

[
| ayers were then dried (NaJerr] SO err]) and evaporated in dud) 6TMAR 1997
resul ting residue was purified by col um chromgt dgr aphy
el uting wi t h di chl or onet hane: et hanol : anmoni a (100: 10:5).; TAe O 'y

product was dissolved in dichloronethane (10nm) and treated _with. hydrogen
chloride solution (3m of 1 Min ether) tdigive a precipitated solid. The
solvents were renoved and the material dried in vacuo to yield.the title
conpound as a white solid (0.1759), mp. .255-8[err] (dec.). Simlarly
prepared: - Internediate 60

Ci s-5(2- Met hipflamimatoly aisdasésydf) thee biadder secHbasAcystitis! HAE ORjenYl.e.PhARNY) -
pi peri di n-2-one From ) . .

ci s- 5- am no- BCPRUPEHGE: 35A Syeand denptalipilammation; di n- 2- one (404 ng) and 2-
met hoxy-5-tetrazol - 1-yl - benzal dehyde (411 ng), to give the title conpound

273 . 3 59 - _.1.86 . . 16,-.2,.31. 1 .
4258 "% 4t Eamedns oF kBRIt Bre aitolelTintHd nedirieht of 5ygroié Blpprddss in
3H), 4.78 (spartidujarallergi¢ disordets of the SkiiHsyich as4irticatia, znd dilergii-disorders 4f -
7.76 (m 4H)the7ai%a§sssuc]'\é@rhir?ltig.:s (s, 1H). Internediate 61

Compounds of the invention may also be useful in the treatment of CNS disorders
in particular psychoses such as schizophrenia, mania or dementia; cognitive
disorders e.g. Alzheimer's disease; anxiety; AIDS related dementia; diabetic
neuropathy; multiple sclerosis; depression; Parkinson's disease; and dependency
on drugs or substances of abuse; and also the compounds of the invention may-
act as myorelaxants and antispasmodics.

Compounds of the invention are also useful in the treatment of emesis, i.e.
nausea, retching and vomiting. Emesis includes.acute emesis, delayed or late
- emesis and anticipatory emesis. The compounds of the invention, are usefu! in
the treatment of emesis however induced. For example, emesis may be induced
by drugs such as cancer chemotherapeutic agents such as alkylating agents, e.g.
cyclophosphamide, carmustine, lomustine and chlorambucil; cytotoxic antibiotics,
e.g. dactinomycin, doxorubicin, mitomycin-C and bleomycin; anti-metabolites, e.g.
cytarabine, methotrexate and 5- fluorouracil; vinca alkaloids, e.g. etoposide,
vinblastine and vincristine; and others such as cisplatin, dacarbazine,
procarbazine and hydroxyurea; and combinations thereof; radiation sickness;
radiation therapy, e.g. irradiation of the thorax or abdomen, such as in the
treatment of cancer; poisons; toxins such as toxins caused by metabolic disorders
or by infection, e.g. gastritis, or released during bacterial or viral gastrointestinal
infection; pregnancy, vestibular disorders, such as motion sickness, vertigo,
dizziness and Meniere's disease; post-operative sickness; gastrointestinal
obstruction; reduced gastrointestinal motility; visceral pain, e.g. myocardial
infarction or peritonitis; migraine; increased intercranial pressure; decreased
intercranial pressure (e.g. altitude sickness); opioid analgesics, such as morphine;
and gastro-oesophageal reflux disease, acid indigestion, over-indulgence of food
or drink, acid stomach, sour stomach, waterbrash/regurgitation, heartburn, such as




ci s-5-[2- Met hoxy-5-(5-nmethyl -tetrazol - -
-yl)-benzvl am no] -6-(4-trifluoronet hyI - phenyl) - pi peri di n- 2- WJMF’“T nHEET
Cks-5-am no-6-(4-trifluoromnethyl -phenyl)-piperidin-2-one (207 rrg) and 2=
Met hoxy- 5- (5- net hyl -tetrazol - 1-yl ) - benzal dehyde (155 ng) to [gijv bf
conpound (217 ng). Mass spectronetry. FortZqjerr]Herr]Flerr] N[err] errfjg

mz 461 (MH). Internediate 62 4-(5-Phenyl-tetrazol-1 -yl) -jphemot—Fo—a
suspensi on of acetic acid 4-benzol yl am no-phenyl ester (1 0.{28g)d-0___
acetonitrile (200m) at O[err] sodium azide (2.62g) was added. R
Trifl uoroacg?lggdlanmedrtbdm(GmﬁmmawatseaMnadd@@ e cedn ddarburn  and

at nosphere 0 nltrogen
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Compounds of the invention are also useful in the treatment of gastrointestinal
disorders such as irritable bowel syndrome; skin disorders such as psoriasis,
pruritis and sunburn; vasospastic diseases such as angina, vascular headache
and Reynaud's disease, cerebral ischeamia such as cerebral vasospasm following
subarachnoid haemorrhage; fibrosing and collagen diseases such as scleroderma
and eosinophilic fascioliasis; disorders related to immune enhancement or
suppression such as systemic lupus erythematosus and rheumatic diseases such
as fibrositis; and cough.

The invention therefore provides a compound of formula (1) or a pharmaceutically
acceptable salt or solvate thereof for use in therapy, in particular in human
medicine. '

There is also provided as a further aspect of the invention the use of a compound
of formula (I) or a pharmaceutically acceptable salt or solvate thereof in the
preparation of a medicament for use in the treatment of conditions mediated by
tachykinins, including substance P and other neurokinins.

in an alternative or further aspect there is provided a method for the treatment of a
mammal, including man, in particular in the treatment of conditions mediated by
tachykinins, including substance P and other neurokinins, comprising
administration of an effective amount of a compound of formula () or a
pharmaceuticauy acceptable salt thereof.

it will be appreciated that reference to treatment is intended to include prophylaxis
as well as the alleviation of established symptoms. Compounds of formula (1) may
be administered as the raw chemical but the active ingredient is preferably
Presented as a pharmaceutical formulation.

At‘-t:ording[y'. the invention also provides a pharmaceutical composition which
Mprises at least one compound of formula () or a pharmaceutically acceptable
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After stirring at roomtenperature for 18h, aqueous ammoni 3
200m ) was added and the mixture stirred for 16h. The mxtuf‘éDWag &fﬁkﬁ SHEET
extracted with dichl oronet hane (3x150m ), the organic | ayers rcornbr“rred””—”"'
dried (Na2SO4), and evaporated in vacuo. The residues were q“({)ﬁeﬂ gwgy

col um chromat ography eluting with 10% et hyl acetate in didhlior ﬁ
yield the title conpound as a solid (2.59). T.1.c. (5% Bt Myl
acet at e/ di chl oronet hane), Rf 0.28. Inte di ate 63

_ﬂ

N-[ 1- ( 3- For nyl - 4- met hoxy- phenyl ) - 1H-tetrazol - 5-yl - acet am de—Fe—a—suspension
of 1-(3-[1, 3]dioxolan-2-yl-4-methoxy-phenol)-1 Htetrazol-5- ylamne (0.5Q)
in dichloronmethane (5m ), triethylam ne (0.53m ), acetic anhydride (0.18m)
and di met hydalintheseof aad nf@nmmmhgg forradmynigtration by \anyd geavervesat mbttteurSzuchas

t d Siah

Zdld:agleangndﬁ; mx@tﬂgg st:par; FQ@B%?P égﬁﬁﬁﬁ bée?#]\f/oerggsé \%ﬁ?@eéléen ev porat ed to
dryness andmgn mﬂ.dlféln% ané saneanveniendly rhen{armtiatednin a menyeniienionanner
hydrogen Chﬁé?ﬁo?ngﬁe%ia akmh&a&Butics aﬂéﬁ?tébl@’ba#ié’t%cbraé}éélﬁlbﬁtsm xture

stirred for 3 xture was t luted wth dichloromethane (50m)
and brine added (20n1) The phases were separated and the aqueous | ayer

extract ed \itids dompbanasTet amfuiadnd Qféa/) be ToRmaBEANf6r b S bacHE! papararaied,

d d (Na

ler ,ef , (ed l[))e/trorei%%m I%l%\g,p?arr]@bﬁ nasal nde\éaa or re&al adnennrlset?étgon or in a form
suitable for administration by mhalatuon or insufflation (either through the mouth or
nose).

For oral administration, the pharmaceutical compositions may take the form of, for
example, tablets or capsules prepared by conventional means with
pharmaceutically acceptable' excipients such as binding agents (e.g.

. pregelatinised maize stafch, - polyvinylpyrrolidone  or  hydroxypropyi
methyicellulose); fillers (e.g. lactose, microcrystalline celluiose or calcium
hydrogen phosphate); lubricants (e.g. magriesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium starch glycoliate); or wetting agents
(e.g. sodium lauryl sulphate). The tablets may be coated by methods well known in
the art. Liquid preparations for oral administration may take the form of,. for
example, solutions, syrups or suspensions, or they may be presented as a dry

. product for constitution with water or other suitable vehicle before use. Such liquid
preparations may be prepared by conventional means with pharmaceutically
acceptable additives such as suspending agents (e.g. sorbitol syrup, cellulose
derivatives or hydrogenated edible fats); emulsifying agents (e.g. lecithin or
acacia); non-aqueous vehicles (e.g. almond oil, oily esters, ethyl aicohoi or
fractionated vegetable oils); and preservatives (e.g. methyl or propyl-p-
hydroxybenzoates or sorbic acid). The preparations may also contain buffer salts,
flavouring, colouring and sweetening agents as appropriate.

Preparations for oral administration may be suitably formulated to give controlied
release of the active compound.

For buccal administration the composition may take the form of tablets or lozenges
formulated in conventional manner.
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eluting with ethyl acetate/dichloromethane m xtures and the
collected. The material was crystallized by trituration in
t-he title conpound as a yellow solid (155ng). T.I.c. (5
Met hanol / di chl oromet hane) Rf 0.3. Internediate 64 1 -(3-]
. 3] Di oxol an- 2-vl - 4- net hoxy- phenyl )-1 H-tetrazole To a susp
2- met hoxy-5-tetrazol - 1-yl - benzal dehyde (8 i n toluene (40
gl ycol (8ml) and para-toluene sul phonic attd (50ng) were a
was heated to reflux under Dean-Stark conditions and under

at nosphere for 12h whereupon evol ution of water had ceased.

all owed to cool and the liquor decanted and extracted with
'sodi um bi carbonate solution (100m ). The precipitated sol
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D ), et hyl ene
ded—The T xture
a nitrogen

The m xture was
8% aqueous

i d was

REPLACENVENT ﬁl'elEggmpounds of the invention may be formulated for parené?al administration

by bolus injection or continuous infusion. Formulations for injection may be
presented in unit dosage form e.g. in ampoules or in multi-dose contaihers, with an
added preservative. The compositions may take such forms as suspensions,
solutions or emulsions in oily or aqueous vehicles, and may contain formulatory
agents such as suspending, stabilising and/or dispersing agents. Alternatively, the
active ingredient may be in powder form for constitution with a suitable vehicle,
e.g. sterile pyrogen-free water, before use.

The compounds of the invention may be formulated for topical administration in
the form of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g.
eye, ear or nose drops). Ointments and creams may, for example, be formulated
with an aqueous or oily base with the addition of suitable thickening and/or gelling
agénts. Ointments for administration to the eye may be manufactured in a sterile
manner using sterilised components.

Lotions may be formulated with an aqueous or oily base and will in general also
contain one or more emulsifying agents, stabilising agents, dispersing agents,
suspending agents, thickening agents, or colouring agents. Drops may be
formulated with an aqueous or non aqueous base also comprising one or more
dispersing agents, stabilising agents, solubilising agents or suspending agents.
They may also contain a preservative.

The compounds of the invention may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g. containing conventional
suppository bases such as cocoa butter or other glycerides. |

The compounds of the invention may also be formulated as depot preparations.
Such long acting formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compounds of the invention may be formulated with suitable
polymeric or hydrophobic materials (for example as an emulsion in an acceptable
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di ssol ved in dichloronethane (200m ) and then extracted wirtte-guuEo
| ayer. The aqueous | ayer was then extracted with dichl oror ERLAEF?ES®n$§FET
The organic |ayers were then conbined, dried (Na2SO4) andjeVaporated in
vacupo to yield the title conpound as a yellow solid (9.129g). y.s.mg 1097 5%
Met hanol / met hyl tert-butyl ether), Rf 0.5. Simlarly prepaned: -
Internmediate 65 1 -(3-[1.3]Di oxol an-2-yl - 4- et hoxy- phenyl )-

Htetrazol e From 2- net hoxy- 5- ( 5- net hyl -teﬁ azol -1-yl ) - bengal dehyde (400ny)
and et hyl ene glycol (0.32nm) to give the tYtle conpound (500nmg) as a pale
orange solid, mp. 103. Internediate 66 1

-(3-[1- 3] Di oxol an- 2-yl - 4- met hox| - phenyl ) - 5- net hyl sul f anyl - 1H-tetrazol e From
2- met hoxy- 5- ( 5-net hyl sul fanyl -tetrazol - 1-yl ) - benzal dehyde $2. 1g) and

et hyl ene gl yaiBlor(ion Bxchange tgsins, anas sparingly splobleddedvativess forwexarapleoasd
(2.3g). T.. 'sﬂéringly $diihglsaficet at e/ cycl ohexane (1:1)), RF=0.8
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For intranasal administration, the compounds of the invention may be formulated
as solutions for administration via a suitable metered or unit dose device or
alternatively as a powder mix with a suitable carrier for administration using a
suitable delivery device.

The compositions may contain from 0.1% upwards, e.g. 0.1 - 98% of the active
material, depending on the method of administration. A proposed dose of the
compounds of the invention is 0.05 mg/kg. to about 400 mg/kg bodyweight per day
e.g. 0.05mg/kg to Smg/kg per day. It will be appreciated that it may be necessary
to make routine variations to the dosage, depending on the age and condition of
the patient and the .precise dosage will be ultimately at the discretion of the
attendant physician or veterinarian. The ‘dosage will also depend on the route of
administration and the particular compound selected.

The compounds of formula (1) may, if desired, be administered with one or more
‘therapeutic agents and formulated for administration by any convenient route in a
conventional manner. Appropriate doses will be readily appreciated by those
skilled in the art. For example, the compounds of formula (I) may be administered -
in combination with a systematic anti-inflammatory corticosteroid such as methyl
- prednisolone or dexamethasone, or a 5HT3 antagonist such as ondansetron,
granisetron or metoclopramide. Antagonists of tachykinins, including substance P
and other neurokinins, for example, the compounds of formula (1), may also be
administered in combination with sympathomimetics such as ephedrine,
pseudoephedrine and oxymetazoline. Compounds which are specific antagonists
at NK; receptors, such as the compounds of formula (1), 'may be administered in
combination with compounds which are specific antagonists at NK; receptors.

Compounds of formula (I), and salts and solvates thereof, may be prepared by the
general methods outlined hereinafter. In the following description, the groups R?,
R% R® R* and RS and x are as previously defined for compounds of formula (1)
Unless otherwise stated.
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I nternediate 67 (2-[1.3]D oxol an- 2-yl - 4- net hoxy- phenvl ) -c
solution of 1-(3-[1, 3]dioxol an-2-yl -4-net hoxy-phenyl)-1Ht
in dry tetrahydrofuran (200m ) at -78[err] under nitrogen,
solution in hexane (30m of 1.6nmol dnferr]) was. added. Nitjr gemGga;ﬁ{pv@g?
evol ved. After stirring under nitrogen for 5mn the mxturfe jwas al |l owed t
warmto O over 10m n and 8% aqueous sodi ufg bi carbonate (2Q0
added. After stirring for 10m n ethyl acetate (150ml) was jadded and the
| ayers separated. The aqueous | ayer was then extracted w th dichl oronethane
(2x200m ) and the organic |layers conbined, dried (NaJerr]SJerr]) and
evaporated in vacuo to yield the title conpound as an oil (8.0g). T. |.c.

(5% Met hanol /methyl tert-butyl ether), Rf 0.7. Internedi ate 68
REPL ACEVENT Agaprding to  a first general process (A), a compound of formula (I) may be.

0 6 MAR 199%repared by reacting a compound of formula (11):

NH,
N m
H
iy R
with a compound of formula (1)
¥
(CH,),
(i
OHC R’
R1

to form the intermediate imine, which may be isolated if required,

followed by reduction of the imine using a suitable metal reducing agent such as a
metal hydride, for example a borane hydride, alane hydride or a metal hydride
complex like lithium aluminum hydride or sodium borohydride, or an organo-
metallic complex such as borane- methy! sulphide, 9-borabicyclononane (9-BBN),
triethylsilane, sodium triacetoxyborohydride, sodium cyanoborohydride and the
like. Alternatively, catalytic hydrogenation may be used, for example using a
platinum catalyst in a suitable solvent e.g. ethanol.

The condensation reaction conveniently takes place in a suitable solvent such as
an alcohol (e.g. methanol), an aromatic hydrocarbon (e.g. benzene, toluene or
xylene) or a chlorinated hydrocarbon (e.g. dichloromethane or dichloroethane) at a
temperature ranging from ambient to the reflux temperature of the reaction
mixture. The reaction preferably takes place in the presence of a catalytic amount



49 1-(3-[1 . 3] Di oxol an- 2-yl - 4- met hoxy- phenyl )-1 Htetrazol-5-ylamne To

a solution of (2-[1,3]dioxolan-2-yl-4-nethoxy-phenyl)-cyana HEPKNG%&QQUQHEET
di met hyl f or mam de (150m ) ammoni um chl ori de (22.8g) and sodi e ey
(18.5g) were added and the m xture heated to 80 under a nitrpgen

at nosphere. After 2[err]h the m xture was cool ed and brine (R5 nﬂﬁ% 1997
wat er (100m ) were added. The m xture was extracted w th di chlronet hane
(3x250mL and 1x100m ). The organic | ayersimere conbined, drijed (Na2SO4),
and evaporated in vacuo. The resulting solid residue was washed:
(100m ) and dried in vacuo to yield the title conmpound as a |ight yellow
solid (7.29). T.l.c.(5% Met hanol /nethyl tert-butyl ether), Rf 0.13.

To & suspondl 8reuEble Aot SnRiel BERROST g5 - HraiyenER BRgH-giId Brseenee
H-tetrazol - a_cid_yaawpnea dsbydrgling rageny such rashydiesidarasieyesi or thedreantion may
hexanet hyl gék% élﬁéé%dgpb'é%h@aﬁgéﬁndﬁ]oﬁkz OMin tetrahydrofuran) was added

at room tenperature under nitrogen. e mxture was stirred for 5mn before
addition of nethyl iodide (0.15m ). The m xture was stirred for 10m n

before addi trhgn reduchioh® stepficBRvaRKAtiF takes Plate aR! desaivanle’ 88iveATsuch. @4 I n
t et rahydr of uran) . _The xture was .
acetonitrile, dimethylformamide, benzene, chiorinated hydrocarbons such as
dichloromethane or dichloroethane, ethers such as diethyl ether, tetrahydrofuran,
dioxane and 1,2- dimethoxyethane and alcohols such as ethanol at a temperature

ranging from 00C to the refiux temperature of the reaction mixture.

Process (A) may also take place in one step without isolation of the intermediate
imine if the condensation reaction takes place in the presence of sodium
cyanoborohydride or sodium triacetoxyborohydride. Further reduction is therefore
unnecessary in this case.

When carrying out process (A) where R’is a group (C) as defined hereinbefore,
.R®is preferably a C,.alkyl group.

Compounds of formula (ll) may be prepared by reducing compounds of formuia
(Iv)

N (V)

R® R

under suitable reducing conditions, such as catalytic hydrogenation, for example
using a platinum catalyst, e.g. platinum (IV) oxide, in a suitable solvent like
ethanol, preferably in the presence of concentrated hydrochloric acid.

Compounds of formula (iV) may be prepared by reacting 2-chloro-3-nitropyridine
with a compound of formula (V)



PR,

stirred for 5mn before addition of nore nethyl iodide (O./&=5ntx '

m xture was stirred for 18h then aqueous hydrogen chl ori dg @MCEMEWHS‘F’{EET
2M was added and the mixture stirred for 30mn. Brine (2(Qnmi}) and

di chl oronet hane (50m ) were added and the | ayers separ at ed. Tmsﬁanﬁgqggr/

| ayer was extracted with dichloronethane (2x50m ) and the jorjgani c | ayers
conbi ned, dried (Na2SO4) and evaporated 1 vacuo. The r gsutttng—Tresrdue
was purified by colum chronatography eluting with 10% etHyl acetate in

di chl oronethane to give the title conpound as a yellow solid (230ng). T.
| . c. (5% Met hanol / di chl oronet hane), Rf 0.45. Simlarly prepared: -
I ntermedi ate 70 5-(5-Di et hyl am no{@d§8azol -1 -yl)-2-net hoxy- benzal dehyde

)
R® R*
in the presence of a palladium (O) catalyst such as tetrakis (tripheny! phosphine)
palladium (O). The reaction suitably takes place in the presence of a solvent such

as an ether, e.g. dimethoxyethane, at an elevated temperature and preferably in
the presence of a base such as sodium carbonate.

Compounds of formula (V) may be prepared by reacting the corresponding bromo-
compounds under Grignard conditions followed by reaction with tri-

isopropyliborate.

Alternatively, compounds of formula (ll) may be prepared by reducing compounds
of formula (V1)

S )

rR® R

under suitable reducing conditions, for example using a metal hydride complex
such as sodium borohydride in the presence of zirconium (IV) chiloride in a
suitable solvent such as tetrahydrofuran.

Compounds of formula (V!) may be prepared by reacting compounds of formula
(Vi)
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50 From 1-(3-[1, 3] di oxol an- 2-yl - 4- met hoxy- phenyl ) - 1H t gt+azot=—>5=y}=ar

(0.5g) and ethyl iodide (0.32m in two portions) to give t IRERLACEMEAT

as a yellow solid (0.224g). T.l.c. (5% Met hanol /di chl orongt Hane), R 0. 5.

I nternediate 71 (3-Fornyl -4-nmet hoxy-phenyl)-cyanam de To & oI6DJBi MARORY7
46Q) 1 n

=D

1-(3-[1, 3] -di oxol an- 2-yl - 4- met hoxy- phenyl )-1 Htetrazole (|0.
tetrahydrofuran (10m ) at O under nitrogen n-butyl |ithium (Y—fr-——a—t—6d
solution in hexane) was added. After stirring for 5mn diljute aqueous

hydr ogen chl oride solution (5m) and acei®ne (2nl) were added.” The M Xture
was stirred for 1h before addition of dichloronethane (30m ) and 8% aqueous
sodi um bi carbonate solution (20m ). The |layers were separated and the
aqueous | ayer extracted with dichloronethgne (3x30m ). The organic |ayers

|

were conbined, dried (Na[err]SOerr}y, evaporated to | eave an orange
solid. The material was washed withf a s -anount of ether and cycl ohexane
and dried in vacuo to yield the t4 npound eM) an orange solid (0.31g).
T.1.c. (5% Met hanol / net hyl tert-butyl Rf 0. 6.

with hydroxylamine hydrochioride in the presence of pyridine.

Compounds of formula (Vi) may be prepared by reacting compounds of formula
. (Vi)

NO,

o>y (Vi)

R? R

with ozone in the presence of potassium t-butoxide in a suitable solvent such as a
mixture of dichloromethane and methanol.

Compounds of formula (Vill} may be prepared by reacting compounds of formula
(IX)

OHC
{1X)
hs R*

with methyl-4-nitrobutyrate and ammonium acetate, in a suitable solvent such as
an alcohol, e.g. ethanol at elevated temperature.

Compounds of formula (111) may be prepared by reacting compounds of formula (X)
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Internediate 72 2- Met hoxy-5-[5-(3,3,3-trifluoro-2- oxo-pro
-yl ]-benzal dehyde n-Butyl lithiumin hexane (0.25m EE@A@@@QQIHSHEH
solution of 1-(3- [1,3]dioxal an-2-yl -4-net hoxy- phenyl) 5- ..,.

Htetrazole (100ny) in tetrahydrofuran (5m) at -78. Af %&gﬁﬁ] 7
trifluoroacetic anhydride (0.064m ) was added and the reagtio QQQ rr

under nitrogen at roomtenperature for 74k. 8% Agueous sodi U
carbonate (20m ) was added and the produCt was extracted ifn dlchloronethane
(3x20m ). The conbined organic parts were concentrated i Heo—to—grve a
yellow oil. A solution of this oil in acetone (3m) and 2N hydrochloric
acid (3m) was stirred at roomtenperatye for 2h. The acetone was renoved
in vacuo and the product was extracted | wi th dichloronethane (3x20m ). The
conbi ned organic parts were dried over (siyi um Sul fate sold concentrated in
vacuo to give a yellow gum Purificatiop by Chromatography wth

nmet hanol : net hyl t-butyl ether (2.5:97. eluant to afford the title
conmpound (50ny) as a pale yellow solid 1é§{err].

OHC R?

ed

OH

with a C;_4alkylating agent, such as a C4_4alkyl iodide, in the presence of a base
such as potassium carbonate.

Compounds of formula (X) may be prepared by reacting compounds of formula
(XI)
Rz
l
(CH,),

X1
OH

with hexamethylenetetramine in the presence of trifluoroacetic acid at elevated
temperature.

Compounds of formula (XI) where R? is a group (A) as defined hereinbefore and x
is zero may be prepared by reacting the appropriate p-hydroxyaniline, or a
protected derivative thereof, with compounds of formula (XIl)

R°-C(OR%), (X

(where R® is methyl or ethyl), for example triethylorthoacetate, in acetic acid
followed by reaction with sodium azide at elevated temperature and deprotection if
necessary.

Compounds of formula (X1) where R? is a group {A) as defined hereinbefore and x
is zero may also be prepared by reacting a compound of formuta (XHI)



51 I nternediate 73
1- (3-[ 1. 3] Di oxol an- 2- vl - 4- net hoxy- phenyl.) - 5- met hanesul f on IR-EPLREFH‘IF?\AZSHEET
m Chl or oper benzoic acid (MCPBA) (1.2g) was added to a sol Ut ijorrof T

[ 1, 3] di oxol an- 2-yl 4- met hoxy- phenyl ) - 5- net hyl sul fanyl -1 H-tetra{fg p, 8@@7@
in chloroform (15m ) at room tenperature under nitrogen. Aft h"'a"furth
quantity of MCPBA (1.2g) was added and left to stir for 24h.LThe -m-xture—
was poured into aqueous sodi um sul phite ET?QOM) and stirred for 30mn. Thisj
was then extracted with chl orof orm (3x60 dri ed (Na2SO4y—and—evapor at ed
to give the title conpound as a yellow oil (800nmg). T.I.c. ( Et hyl

acet ate/ cycl ohexane (1:1)), Rf=0.5 Internediate 74

5(5- Met hanesul fonyl -tetrazol - 1- vl ) -g- nmet gxy- benzal dehyde '
1-(3-[1, 3] Di oxol an- 2-yl - 4- met hoxy- phe -5-net hanesul fonyl -1 Htetrazol e
(800mg) in tetrahydrofuran (13m ) and hydrochloric acid (2N, 7.5m) was
stirred at

r

iy "

(X

OH

or a protected derivative thereof, with sodium azide in acetic acid at elevated
temperature, followed by deprotection if necessary.

Compounds of formula (XIIl) may be prepared by reacting a compound of formula
(XIV)

NHCO-R®

(Xv)

OH

or a protected derivative thereof, with resin-supported triphenylphosphine in
carbon tetrachloride at elevated temperature.

Compounds of formula (XIV) may be prepared by reacting the appropriate p-
hydroxyaniline, or a protected derivative thereof, with the appropriate acid chloride
or anhydride, i.e. R8-COCI or R6-CO.0.CO-R®, for example trifluoroacetic
anhydride or cyclopropane carbony! chloride.

Compounds of formula (XI) where R? is a group (A) as defined hereinbefore and x
is zero, or protected derivatives thereof, may alternatively be prepared by reacting
compounds of formula (XIV), or protected derivatives thereof, with an acid
anhydride such as trifluoroacetic anhydride or trifluoromethane sulfonic anhydride
and sodium azide in acetonitrile.



roomtenperature for 1.5h. The solution was basified with sg
bi carbonate solution (8%, saturated with brine (50m ), ext ﬁ(éﬁlgkﬁEMElN SHEET
ether (3x50m ), dried (Na2SO4) and evaporated to give the t Tompound a
an orange solid (307ng). T.l.c. (Et hyl acetate/cycl ohexa1e (ﬁ %)MAR 1997
Rf=0.5 Internediate 75 1-(4-Benzyl oxy-3-fluoro-phenyl)-5-ngthyF-
H-tetrazol e. 4-Benzyl oxy-3-fluoro-phenylsgm ne as a sol ution h_a,c;e-t-b-e——&e-l-d—‘
(50m ) was heated to 75[err] under nitrogen. Triethylorthoagetate (10 3m)
After a further 45mn at this tenperature, sodi utreaztrde{7.-80)

was added portionw se. Heating was continued for a further 3h, the reaction

was added.

-

cool ed overni ght and poured into sodi um bi carbonate sol ution (8% ca.

500m ), extracted with dichl oromnet hane (3 x 100m),
ouRtis of ésimtule (Hswiensi R? ixda oEﬂ‘Ayvashieﬁned hereinbefore, x is -

ST o e Ran el YRobihaled ' FEREBY Eofpofndgidll.

and evapor

(di chl or onet han
(4.6g). T.1ze@ @

76 2- Fl uor goréuldX%t hyl -t etrazol -1 -yl ) - phenol

NHCN

- {XV)
OHC R
R1

or a protected derivative thereof, with ammonium chloride and sodium azide at
elevated temperature, suitably in a solvent such as dimethylformamide, followed
by deprotection where required.

Compounds of formula (XV) may be prepared by reacting compounds of formuia
(Ill) where R? is a group (A) as defined hereinbefore, x is zero and R°® is hydrogen,

or a protected derivative thereof, wnth n-butyl lithium in a suitable solvent such as -

tetrahydrofuran

Compounds of formula (1), or protected derivatives thereof, where R® represents
One group may be converted into other compounds of formula (fil), or protected
derivatives thereof, where R® represents a different group using conventional
Procedures, such as alkylation, acylation or oxidation.

Compounds of formula (1) may alternatively be prepared by oxidising compounds
of formula (Xv1)

HOH,C R’

dried (Na[err]SOerr])

-



52 A suspension of 1-(4-benzyl oxy-3-fluoro-phenyl)-5-nethyl-1Htetrazole

P

(4.6g) in ethanol (300m ) was hydrogenated at room tenper JigH;

aver a pre- reduced suspension of palladi umon-carbon (109 @MWWZ%EW

until| uptake ceased. The catalyst was filtered off and the fliltrate

evaporated to give the title conpound as a creamsolid (3.16d).0 5. MAR.1297
7

(Di chl or onmet hane/ net hanol (995:5)), Rf 0.45. Internediate 7

Cycl opr opanecar boxylic acid (4-benzyl oxyaphenyl)-am de Cycj opropane

car bonyl

chloride (4.54nml) was added dr opw se over 5mn to_a stirred

sol ution of 4-benzyl oxyaniline hydrochloride.(11.89) and triethyl ani ne

(15.33m )

I n di chloronmethane (60m ). The reaction m xture was stirred at

room tenperature under nitrogen for 2h. The solutign was, dil ut eg' with 2N

hydr ochl or ivithi @i suitabiso pxidising ageoh sueh astmanganesgodpxiderinea suia

& Splypat

was washed giichfas an ether, e.g. tetrahydrofuran, at elevated temperature.

Compounds of formula (XV1) may be prepared by reducing compounds of formula
(XVII) '

R2

l
(CH),

(Xvi

MeO,C R
R1

with a suitable reducing agent such as a metal hydride complex such as lithium
borohydride in a suitable solvent such as an ether, e.g. tetrahydrofuran, or an
alcohol, e.g. ethanol, -or a mixture thereof. '

.Compounds of formula (XVil) where R? is a group (A) as defined hereinbefore and
x is zero may be prepared from the corresponding 2-alkoxy-5-amino benzoic acid
methyl ester by reacting with compounds of formula (XIi) as defined above, e.g.
triethyl orthoformate, and sodium azide in glacial acetic acid and dimethylform-
amide at elevated temperature.

Suitable 2-alkoxy-5-amino'benzoic acid methyl esters are either known or may be
prepared according to methods known for the preparation of known compounds
e.g. the method described by Bergman ef al/ in Can.J.Chem, (1973), §1, 162-70.

Compounds of formula (1) where R? is a group (A) or (B) as defined hereinbefore
and x is 1, may be prepared by reacting compounds of formula (XVIII)



-~

2N sodi um car bonate (100m ), water (100m ), 10% brine (50m )_and dried aover

anhydr ous sodi um sul phate. Concentration in vacuo gave a p RN HEET
whi ch was washed with diethyl ether (3x50m) to afford the BEﬁ’cAﬂ;,on%oufﬁsd

(12g) as a white solid, mp. 162[err]. Internediate 78 1
- (4- Benzvl oxy- phenvl ) -5-cycl opropyl -1 H2detrazole Trifl uorofe han% MAR 1997 4
anhydride (9.42nml) was added dropw se over 10min to a sol utf{op_of

cycl opropanecar boxyl i ¢ aci d(4-benzyl oxy- phenyl)-am de (15g){and sodi um

azide (3.64g) in acetonitrile (250m ) at O[err]. The reacti OA—dtH-e—was
stirred at roomtenperature under nitr®en for 16h. 10% Aqueous sodi um
hydr ogen carbonate (80m ) was added a@ )t he organic | ayer was separat ed.
The aqueous | ayer was further extracte€g?®w th ethyl acetate (2x10m ). The
conbi ned organic parts were dried ove nhydlr:ﬁ(y]ﬁ sodi um sul phate and
concentrated in vacuo to give a bro [ : ¥ication by chr omat ogr aphy
with ethyl acetate:isohexane (1:1) 3s dant afforded the title conpound
(2.49) as a yellow solid, mp. 198C fermedi ate 79

4-.(5-Cycl opropyl -tetrazol -1 -yl)-phenoks

(where hal is a halogen, e.g. bromine or chlorine, atom) with tetrazole in the
presence of a base such as triethylamine or potassium carbonate in a suitable
solvent such as dichloromethane or dimethylformamide.

Compounds of formula (XVIII} where x is 1 may be prepared by reacting
compounds of formula (XIX)

(‘JH
(CH,),

(XIX)

OHC R?
R‘I

or a protected derivative thereof, with a carbon tetrahalide, e.g. carbon
tetrabromide, in the presence of triphenylphosphine and a suitable solvent such as
ether, followed by deprotection where required.

Compounds of formula (XIX) may be prepared by reduction of the corresponding
aldehydes after protection of the aldehyde group ortho to R

Compounds of formula (XI) where R?is a group (B) and x is zero may be prepared
by reacting the appropriate 1-fluoro-4-nitrobenzene with |H-tetrazole in a suitable
solvent at elevated temperature, followed by reduction of the nitro group by
catalytic hydrogenation, followed by conversion of the resulting amino function into
an alcohol function using nitrous acid.

Compounds of formula (I1i) where R? is a group (C) as defined hereinbefore may
be prepared by reacting a compound of formula (XX)



-

53 A solution of 1-(4-benzyl oxy-phenyl)-5-cyclopropyl-1 Htetrazole
(2.3g) in ethanol (75m) was added to a suspension of 10% pal|adi umon
charcoal catalyst (400nmg) in ethanol (10m) and the mi Xxturigsy \§'$¥MﬂﬂéQHEET
under a hydrogen atnosphere for 1 h. The catal yst was r enoV &t Ht-r-attpn
and the solution concentrated in vacuo to afford the titlejc WF%F ATe (;“57 )
as a pale yellow solid, mp. 184[err]. Simlarly prepared} - ervre i at
80 4-Tetrazol -2-yl - phenyl am ne From 2-(4-pktro-phenyl)-2H}elrazole (¢
to give the title conmpound as a beige solid (5.4Q).

B(OH),
(CH,),
(XX}

OHC R?

with a compound of formula (XXI)

Re
N
Br
N
\(d (XXn)
N—N

in the presence of a palladium (O) catalyst such as tetrakis (triphenyiphosphine)
paliadium (O) in a suitable solvent such as an ether (e.g. dimethoxyethane) at an
elevated temperature.

Compounds of formula (XX) may be prepared according to similar methods for the
preparation of compounds of formuia (V) above.

Alternatively, compounds of formula (HI) where R? is a group (C) as defined
hereinbefore, x is zero and R® is hydrogen may be prepared by reacting
compounds of formula (XXII)

CN

(2K

OHC rR?
R1

or a protected derivative thereof, with tributyltinazide at elevated temperature,
followed by deprotection where necessary.



-

T.1.c. (Cycl ohexane/ Ethyl acetate (3:1)), Rf 0.65. Interpediate 81
4- (5- Met hyl sul fanyl -tetrazol - 1-yl)-phenol A solution of s AFIK i
(-2.06g9) in water (120m ) followed by nmethyl iodide (3.5 HEPHME% ;ggfgggT
solution of 1-(4-hydroxyphenyl)-1 Htetrazole-5-thiol (10¢) B AR 100
tetrahydrofuran (30m ) and stirred at roomtenperature fof bht &hé‘ urle
was poured into brine (120n), extracted with ethyl acetafel(3x60nl). drilec
(thSCﬂ) and evaporated to give the tltlﬁ%conpound as a brown solid (1
0.64g). T.I. (Di chl or onet hane/ et h (990:10)), Rf =042
Internediate 82 3-Nitro-2-p-tolyl-pyridine A stirred m xture of
2-chloro-3-nitropyridine (10.6g), p-tolylboronic acid (19.69g) and

tetrakis(tri phenym%dosphl ne) pal I adium (O) (0.16g) in 2N sodi um carbonate
sol uti on ( Cxmp ofi fetmday XKXHhemayobe! )praa%reldeaftqm the , approRrigiicp-

ni trogen. ?ﬁh?&xﬁéﬁzéﬁiﬁ'ﬁé‘ &h rﬁe%@ﬁﬁtﬁg@b@flzﬂ‘dﬁﬁﬂef hé t @eQibelr abale Mor! the

eluting w net hoxyet hane trate was evgﬁorat ed in vacuo to
gi ve an oi Ipraparationsf compounds wf formula (%) frem washed with 5N
sodi um hydr oxi de sol ution (300rr1 ). The aqueous portl on was further

extracted with ether (300m x The conbl ned or an| extr washed

wi th wat er AG290MNg o eNurhar eem PFP%E& Mﬁ‘ﬂ% ‘ﬂ?g ‘@3? F%n

vere dried drMySPhgias] defiied BoreRfieiéred xi i8 2676 4ad R?ws -NHz may be prepared by
reacting compounds of formula (XXIi1)

NHCN

R’

N (XX
RS R*

with ammonium chloride and sodium azide under conditions as described above
for the preparation pf compounds of formula (lil) from compounds of formula (XV).

Compounds of formula (XX!II) may be prepared by reacting compounds of formula
(XV) with compounds of formula (ll) under conditions as described above for

process (A).

According to a further general process (C), compounds of formula (I) may be
prepared by reduction of compounds of formula (XXIV)



P

54 resultant crystalline solid was triturated with hexan i

title conpound as a yellow crystalline solid (11.66q). RE?LRC%%E#heSHEET
T:1.c. (Hexane/ ethyl acetate (2:1)), Rf 0.52, Simlarly prepafed: -
Intermediate 83 5-(1 -Ethyl-1H -tetrazol -5-yl)-2-net hoxy- behzal @ebyidaR H8%m
5-brono-1 -ethyl-1 Htetrazole (620ng) and 3-fornyl-4-nethoxy-phenyl -
boronic acid (0.69g) to give the title conmpound (483ny) as wWnTte solid.

27

i

(CH,),
N »
R1
o N
(XXIV)

R® R*

with a suitable reducing agent, such as a metal hydride, for example a borane
- hydride, in a suitable solvent such as an ether, e.g. tetrahydrofuran, at ambient
temperature.

Compounds of formula (XXIV) may be prepared by reacting compounds of formula
(1ih) with compounds of formula {(XXV)

NH,

o)
H (XXV)

Rs RA
under conditions as described above for process (A).

Compounds of formula (XXV} are either known or may be prepared according to
methods known for the preparation of known compounds, for example according to
the method described in European Patent Application No. EP-A-0436334,
incorporated herein by reference.

Suitable protecting groups for the hydroxy! function include benzy! groups which
may be introduced and removed ‘according to conventional procedures. For
example deprotection may be effected by catalytic hydrogenation.



T.1.c. (Ether) Rf 0.2. Internediate 84 5-(1-CycloDropylnethyl-1

Htetrazol -5-yl)-2-nmet hoxy- benzal dehyde. From a m xture of Rgﬂﬂp{ﬂq NT €
-cycl opropyl net hyl - 1H-tetrazol e with 5-bronp-2- cycl opropyl - pH-+et+az

t

;

tet+azol-e
(1.91g) and 3-fornyl - 4- met hoxy- phenyl - boronic acid (1.86g){tp give the
title conpound (657ngy) as a yellow solid. NWR (CDA e ]ﬁ E[eﬁ 1974
(2HMW; 0.70 (2H,M; 1.3 (1H M; 4.05 (3H,s); 4.3(2H,d); 7.2 [1H.d); 8.0
(1H, m; 8.15 (1H,d); 10.55 (1H,s). Inte? di ate 85
Ci s-2-p-Tol vl -pi peridin-3-vliamne A stirféd sol ution of
3-nitro-2-p-tolyl-pyridine (5.0g) in ethanol .(200m ) and Concentrated
hydrochloric acid (15m ) was hydrogenated over pre-reduced pl ati num oxi de
(1.59) at 23[err] 1 atmuntil hydrogen uptake was conplete (-31h). The
m xture was filtered through hyflo washing the pad of hyflo with water then
the filtrat ' Vadetdis | ' f | a
water gave A0 o B s A IR L T
sol ution arfemeved-Aecordingta canventipaakpIesaduresk 2bonexample: depretestiandngkni c
extracts weeefigdted by i€ hydrofisis.r1) and evaporated in vacuo to give the
title conpound as an”orange- brown oil which partially crystallised on
standing (2.20g). T.1.C (D chl oronet hane/ et hanol /anmoni a (100:8:1) Rf 0.43.

Compounds of formulae (1lI), (IV), (X), (X1}, (XIlT), (XIV), (XV), (XVI), (XV1I), (XXill)
and (XXIV), are novel and therefore form a further feature of the invention.

Compounds of formulae (XXIII) and (XXIV) as well as being useful as
intermediates for the preparation of compounds of formula (I) have activity as
antagonists of tachykinins in their own right and their use in therapy therefore
forms a further feature of the invention. . -

Where it is desired to isolate a compound of formula (I) as a salt, for example a
pharmaceutically acceptable salt, this may be achieved by reacting the compound
of formula (1) in the form of the free base with an appropriate amount of suitable
acid and in a suitable soivent such as an alcohol (e.g. ethanol or methanol), an
ester (e.g. ethyl acetate) or an ether (e.g. diethyl ether or tetrahydrofuran).

Pharmaceutically acceptable salts may also be prepared from other salts,

including other pharmaceutically acceptable salts, of the compound of formula (1)
using conventional methods.

The compounds of formula (I) may readily be isolated in association with solvent
molecules by crystallisation from or evaporation of an appropriate solvent to give
the corresponding solvates.

When a specific enantiomer of a compound of general formula (1) is required, this -
~may be obtained for example by resolution of a corresponding enantiomeric
mixture of a compound of formula (1) using conventional methods.

Thus, in one example an appropriate optically active acid may be used to form
salts with the enantiomeric mixture of a compound of general formula (l). The

resulting mixture of isomeric salts may be separated for example by fractional




55  (4-Benzyl oxy-Phenyl)-(1 -chloro-2.2.2-trifl uoro-et hyI‘kEP%mﬁH“\"ﬁeﬂf%H

m xt ure of
resin; 58.

‘carbon tet

The m xtur

di chl oronet hane (11) and ether (I1).

vacuo to give the title conpound as a yeI | ow solid (20.7g)t—++
(Cycl ohexane/ et hyl acetate (9:1)) Rf 0.81 Internediate 87

6g) and N-(4-benzyi oxy-phenyl)-2,2,2-trifluoro-acgt A8, d Nans

rachl ori de (800m ) was heated to reflux under nit og ot "18h

e was allowed to cool then f|| %red, washing th esi.n-w.t R
rgani cs were concentrated in

resi n-supported tri phenyl phosphi ne (3mmol tri phe bhosphi neﬁ

. C.

crystallisation, into the-diasterecisomeric salts from which the required enantiomer
of a compound of general formula () may be isolated by conversion into the

. required free base.

Alternatively, enantiomers of a compound of general formula (I) may be

synthesised from the appropriate optically active intermediates using any of the
general processes described herein.

A particularly suitable route for the preparation of optically active intermediates of

~ formula (It) from the enantiomeric mixture thereof is by fractional crystaliisation

using (2R, 3R)-bis-(4-methyl-benzoyloxy)-succinic acid. Thus, the cis (S,S) form
of intermediate (1) may be obtained from an enantiomeric mixture thereof {e.g. the
racemic mixture) by fractional crystallisation with (2R, 3R)-bis-(4-methyl-
benzoyloxy)-succinic acid in a suitable solvent, such-as an aqueous alcohol, e.g.-
aqueous ethanol, isolating the resulting sait “and converting it into the
corresponding optically active free base by conventional procedures for example

using aqueous ammonia. Such a process is'novel and forms a further feature of
the invention.

Salts formed. between intermediate (ll), including 2-phenyl-piperidin-3-ylamine,

and (2R, 3R)-bis-(4-methyl-benzoyloxy)-succinic acid are novel and form a further
feature of the invention.

Specific enantiomers of a compound of formula (l) may also be obtained by

chromatography of the corresponding enantiomeric mixture on a chiral column, for
éxample by chiral preparative h.p.l.c.

Specific diasterecisomers of a compound of general formula (I) may be obtained
by Conventional methods for example, by synthesis from an appropriate
8Symmetric starting material using any of the processes described herein, or by
®nversion of a mixture of isomers of a compound of general formula (I} into
¥Ppropriate diasterecisomeric derivatives e.g. salts which can then be separated

Conventional means e.g. by chromatography or by fractional crystallisation.



T

1- (4- Benzyl oxy-phenvl)-5-trifluoronmethyl-1 Htetrazole

(4- Benzyl oxy- phenyl )-(1-chloro-2,2,2-trifl uoro-ethyl i dene) {RFPhACEIEHMBHEET
wds added to a stirred flask of glacial acetic acid (250nl)} at—70{erri ]
under nitrogen. After 4 mn sodium azide (210m) was added arddﬂsag,gﬁgggxfs
continued for 3h. After cooling the mixture was filtered, tlhg f4FtYat
poured into water (750m ) then extracted 44 th di chl or omet hgne—{.500n—x33-
The conbi ned organic extracts were dried [err]SO err]) gnd evaporated in

PQ..Q)
r

vacuo. Purification by FCC using hexane-ethyl acetate (19: gavete 1t T1ie
conpound as a white solid (14.5g). T.l.c. (Cyclohexane/ethyl acetate (19:1)
Rf 0.22 Intermedjate 88 4-(5Trifluoronmethyl-tetrazol-1 -vl)-phenol A

sol uti on of Altenatively; {he g enpiomess Mmay baceparablg without the paed|fer further
(45.3mml ) yerigdtiameh. (100m ) and tetrahydrofuran (100m ) was hydrogenated
at room tenperature and atnospheric pressure over 10% pal | adi um car ben
catalyst (6g). After 2h, the mxture was filtered and the filtrate was

CEEFL o o RIS SN iR e aisgiota rsommedn shicberbyisty of

et howy - 5CABR0% SDBRUEHG By ENeLINE gt Hiky 1961 20 "TAbIES ‘of Resolving

2- Met hoxy- SagentsibglS.M:-Wilenet hyl - benzal dehyde (B). A m xture of

5- Br ononet hyl - 2- met hoxy- benzal dehyde wi th 5-chl oronet hyl - 2-
The various general methods described above may be useful for the introduction
of the desired groups at any stage in the stepwise formation of the required
compound, and it will be appreciated that these general methods can be combined
in different ways in such multi-stage processes. The sequence of the reactions in
multi-stage processes should of course be chosen so that the reaction conditions
used do not affect groups in the molecule which are desired in the final product.

The invention is further illustrated by the following Intermediates and Examples
which are not intended as a limitation of the invention. All temperatures are in Oc.
Flash column chromatography (FCC) was carried out on silica (Merck 9385).
The following abbreviations are used: ether-diethy! ether.

intermediate 1

4-Tetrazol-1-yi-phenol -

To a stirred solution of p-amino-phenol (0.1mol} in glacial acetic acid (140ml) at
70-75° under nitrogen atmosphere was added triethylorthoformate (0.1mol). The
mixture was stirred at this temperature for 4h, then, sodium azide (0.32mot) was
added portionwise and the reaction was continued for 18h, cocled to room
temperature and poured into ice water (400mi) and extracted with diethyl ether
(3x400ml) and ethyl acetate (1x400mi), dried (MgSQ4), filtered and concentrated
to give a dark brown residue which was triturated with 200m! of a mixture of

ethanol:diethyl ether (1:1 viv) and filtered to afford the title compound in 30% yield.
T.Lc. (ether) Rf 0.65

Similarly prepared:-

Intermediate 2
4-(5-Methvyi-tetrazol-1-yl)-pheno!



P

met hoxy- benzal dehyde (0.5g), tetrazole (306ng) and triethy ' P
(608[err]l) in LACEMENT SHEET
REPLACEMENT SHEET : 5
di chl orormet hane (10m ) was stirred at roomtenperature for| 48hg §TMARNI987ure
was washed with hydrochloric acid (20m ; 2N) then sodi um caf bpnate sol ution
(20mM ; 2N), dried (MgSO err]) and the solvent renoved to | epve—the Trude
product (373ng). This was purified by coBdm chromat ography, eluting with

ether to give the title conpound (A) (103ng), T.l.c. (ether) Rf 0.37 and
the title compound (B) (170ng), T.l.c. (ether) Rf 0.05. Internediate 90

From p-amino 'pheno! (0.05mol), triethylorthoacetate (0.05mol) and sodium azide
(0.16mol) to afford the title compound as a dark brown solid in 8% yield.
‘T.l.c. (ether) Rf 0.8

Intermediate 3

4-(5-Ethyl-tetrazol-1-vi)-phenol

From p-aminophenol (0.05mol), triethylorthopropionate (0.05mol) and sodium
azide (0.16mol) to afford the title compound as a dark brown solid in 9% yield.
T.lc. (ether) Rf 0.72.

Intermediate 4

4-(5-Propyi-tetrazol-1-yl)-phenol - _

From p-aminophenol (6g), trimethylorthobutyrate (8.1g) and sodium azide (10g) to
afford the title compound as a dark brown liquid, (0.55g).

T.1.c. (ether/dichloromethane (1:9)), Rf 0.27

Intermediate 5

2-Hydroxy-5-tetrazol-1-yl-benzaldehvde

A solution of 4-tetrazol-1-yl-phenol (0.01mol) in trifluoroacetic acid (20ml) and
hexamethylenetetramine (0.04mol) was heated at 70° for 18h, cooled to room
temperature and quenched with 2N solution of sulfuric acid (50ml). The mixture
was extracted with ethyl acetate (3x100ml), dried (MgSQg4), filtered and
concentrated to give a residue which was purified by FCC
(dichloromethane/methanol (9:1)) to afford the title compound in 30% yield.

T.l.c. (dichlormethane/methanol (8:1)) Rf 0.6

Similarly prepared:-

Intermediate 6

2-Hydroxy-5-(5-methyi-tetrazol-1-vi)-benzaldehyde
From 4-(5-methyl-tetrazol-1-yl)-phenal (3.97mmol), to give the title compound
(70% yield) as a pale yellow solid.

T.l.c. (dichloromethane/methanol (9:1)) Rf 0.9




-

é-(4- Ni tro-phenyl)-2Htetrazole A m xture of 1-fluoro-4-ni+eben :
pot assi um carbonate (23.5g) and 1 H tetrazole (12g) in d REEWE‘I\EEmBm
(-60m ) was heated to 100 under nitrogen for 24h. On coolinp gl: he sol vent

was evaporated and the residue taken up in water, extractediwytfh MAR 1997
di chl oronet hane (4 x 100m ), dried (Na2SO4) and evaporated §o gl ve an
orange solid. This was purified by FCC (%\écl ohexane/ et hyl etate—(371I))to
give the title conpound as a solid (6.5g)" .C. (Cycl ohgxane/ et hyl .
acetate (3:10), Rf 0.43. Internediate 91 4- Tetrazol-2-y|- enol A
suspensi on of 4-tetrazol -2-yl-phenylamne (5.4g) in water (42m ) and conc
sul phuric acid (10m ) was added slowmy to a solution of sodiumnitrite
(2.3g) in wintermediatend ) at 5. The resultlng green solution was stirred at
this terrperg_ls_@th(, otr23ol- P WL hvlifoal m xture of water (50m) and

| ph 1 WAt
was added. . Fremedelshtaiazoi ¢/ )oRanal (4g§mma lesbive the Bile,comotusd ih SHioh
extract ed Wiy 4o GYMOSBIec{ (cHISRethhe/mART #94)) RND ovapor ated Lo

gi ve the t| conpound as an orange solid T.1.c. (Ethyl
acet at e/ cycl ohexane (1:1)), Rf 0.55. Interrredl ate 92
2- Hydr oxy- S5qdietrhédiate 8- Y| - benzal dehyde Hexanet hyl enetetram ne (5. 6g) was

added to 4- E?Hyr foRy- -E(SXLL FoBOF&?rlazgll‘l E\Slg)belnnzaldehxd
From 4-(5-propyl-tetrazol-1-y!)-phenol (0.55g) to give the title compound (0. Sg) as
a pale yellow liquid.
T.l.c. (ether/dichloromethane (1:9)), Rf 0.41

Intermediate 9

5-(5-Cyclopropyl-tetrazol-1 -\zl)-2-hvdroxv-benzaldehyde

From 4-(5-cyclopropyl-tetrazol-1-yl}-phenol (1.5g) to give the title compound
(810mg) as a white solid, m.p. 96°.

Intermediate 10

2-Hydroxy-5-(5-methylsulfanyl-tetrazol-1-yl}-benzaldehyde

From 4-(5-methylsulfanyl-tetrazol-1-yl)-phenol (10.64g) to give the title compound
as a white solid (5.0g).

T.l.c. (Dichloromethane), Rf=0.35

Intermediate 11

2-Hydroxy-5-(5-phenyi-tetrazol-1-yl}-benzaldehyde

From 4-(5-phenyl-tetrazol-1-yl)-phenol (2.32g) to give the fitle compound as a
white solid (1.75g).

T.l.c. (5% Ethyl acetate/dichioromethane), Rf 0.6.

intermediate 12

3-Fluoro-2-hydroxy-5-{5-methyl-tetrazol-1-vi)-benzaldehyde

From 2-fluoro-4-(5-methyi-tetrazol-1-yl)}-phenol (2.8g) to give the title compound as
a white solid (2.2g).

T.l.c. (Cyclohexane/ethy! acetate (1:1)), Rf 0.7.




trifluoroacetic acid (40mM ) and the m xture heated at 60 fao

cooling, the solution was poured into sul phuric acid (2N, WME[\@ESEEEE
wi th ether N7 3xT00mM )
dried (Na[err]SO err]) and evaporated. The resi due was purj fj Eﬁj 7
(dichl oronethane) to give the title conpound as a yel |l ow splj Pgmg@
T.1.c. (D chloronmethane), Rf 0.56. Inte diate 93
2- Met hoxy-5-tetrazol - 2-yl - benzal dehyde Pég:ssi um car bonat e} (1. 06g) and
met hyl iodide (0.5nl) were added to a sol ution of

2- hydr oxy-5-tetrazol - 2-yl - benzal dehyde (930ng) in dinethyl formam de (6m)
at

Intermediate 13

2-Hydroxy-5-(5-trifluoromethyl-tetrazol-1-yl)-benzaidehyde

Frotn 4-(5-trifluoromethyl-tetrazol-1-yl)-phenol (45mmol) to give the_title compound
(8.89) as a pale yellow solid.

T.l.c. (Hexanelether (2:1)) Rf 0.36

Intermediate 14

2-Methoxy-5-tetrazol-1-yl-benzaldehyde ‘
To a solution of 2-hydroxy-5-tetrazol-1-yl-benzaldehyde (2.63mmol} in
dimethylformamide (5ml) was added potassium carbonate (3.95mmol) and
jodomethane (3.95mmol) and the mixture was stirred under nitrogen atmosphere
for 2h. The mixture was poured into water.(100ml) and the white solid formed
filtered to afford the title compound in a 67% yield.

T.l.c. (ether) Rf 0.45

Similarly prepared:-

intermediate 15
2-Methoxy-5-(5-methyl-tetrazol-1-yl}-benzaldehyde

From 2-hydroxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (2. 79mmol) to give the
title compound in 42% yield as white needles.

T.l.c. (dichloromethane./methanol (9:1)) Rf 0.5

Intermediate 16

5-(5-Ethyl-tetrazol-1-yl)-2-methoxy-benzaldehyde

From 5-(5-ethyl-tetrazol-1-yl)-2-hydroxy-benzaldehyde (2.84mmol) to give the title
compound in 67% yield as a white solid.

T.l.c. (ether) Rf 0.4

Intermediate 17

2-Methoxy-5-(5-pro I-tetrazol-1-yl)-benzaldehyde




-

’roomterrperature. The m xture was stirred for 2h then eva T | L
orange solid. This was dissolved in water (40m ), extractp @Aﬁ“ﬁﬂﬂgs‘ﬁ%ﬁ

dichl oronmet hane (3x30m ), dried (Na[err]SOerr]) and evappriated. The

Tesi due was purified by FCC (dICh| oromet hane) to give thejt]tpd MARLIIGAd |as
a yellow solid (423ng). T.1.c. (Ethyl acetate/cyclohexane{1}1)), Rf O0.44.

I nternmedi ate 94 2- Met hoxy- 5- 1 H tetrazol -5-yl)-benzal dehyfle
Tributyltinazide (1.79) was added to
3-[1, 3] di oxol an- 2-yl 4- met hoxy- benzoni tri34e (500ng) followed by a further
two portions (2 x 1.7g) of tributyltinazide. The m xture was stirred at
160[err] for 2h. After cooling the thick oil was partitioned between 2N
sodi um hydroxi de solution (30m) and ether (3x30m ). The aqueous phase was

aci dified i ZAgaRHY I@fﬁ??rdﬁmélﬁ%]o@-ﬁl- 1) B6hsaIA0 de (3ArE VIS e WAt

i nto ethyl acetate 5 70 acetate ractlons Wer e “dri ed
(MySq er r | comgaund ghe®a whitessalist d the title conpound as a pale yel |l ow

solid (530nM)e, (Séthgf)r&f o@Cl [err]) 4.04 (3H,s), 7.18 (1H,d), 8.43 (1H dd),
8.57 (1H,d), H s). Internediate 95 2- Met hoxy-5-( 1-nethyl -
Htetrazol -5-yl)- benzal dehyde (A) and 2- Met hoxy- 5- (2-

nmet hyl - 2Hl|y§tbfrﬂé@hté518|) benzal dehyde (B) A m xture of potassium carbonate
(400nmg) ang 1 H- benzal dehyde (400nmg) in

di et hyl f orRerEe=EHE en i odonet hane (0.18m)
was added @mdn%-(%ydgpmwl—tetmzblﬁayl -ZQ'\ydro*%bemze(laﬂim)e (800mg) to give the

title compound (800mg) as a white solid, m.p. 142°.

O

1-—._3: GS

intermediate 19

2-Methoxy-5-(5-methylsulfanyi-tetrazol-1-vl}-benzaldehyde
From 2-hydroxy-5-(5-methylsulfanyl-tetrazol-1-yl)- benzaldehyde (5.0g) to glve the
title compound as a yellow solid (2.1g).
T.lc (Ethyl acetate), Rf=0.8

Intermediate 20 ,
2-Methoxy-5-(5-phenyl-tetrazol-1-yl)-benzaldehyde

From 2-hydroxy-5-(5-phenyl-tetrazol-1-yl)-benzaldehyde (0.636g) to give the title
compound as a yellow solid (0.575g).

T.Lc. (5% ethyi acetate/dichloromethane), Rf 0.55.

Intermediate 21
2-Methoxy-5-(5-methylimino-4,5-dihydro-tetrazol-1-yi)-benzaldehyde

From 1-(3-[1,3]dioxolan-2-yl-4-methoxy-phenyi)-1H-tetrazol-5-ylamine (0.5g) to
give the title compound as a solid (0.15g).

T.lc. (5% methanol/dichloromethane), Rf 0.6.

Intermediate 22

3-Fiuoro-2-methoxy-5-(5-methyi-tetrazol-1-yl)-benzaldehyde

From 3-fluoro-2-hydroxy-5-(5-methyl-tetrazoi-1-yl)-benzaidehyde (2.2g) to give the
titlte compound as a cream solid (1.59).

T.l.c. (Ethyl acetate/cyclohexane (1:1)), Rf=0.4.




-

was added and the m xture extracted with ethyl acetate (3x 20m ). The

organics were dried (MgSOerr]) and concentrated in vacuo tppamf Ot-d ren
ye€ll ow solid (370ng). The solid was purified by FCC el uting W Lﬁf*“ﬂ\' SHEET
Petrol/ether (1:1[err]0:1) to afford the

58  title conpound (B) (320ng). T.I.c. 0 6 MAR 1997

(Di chl or onet hane/ et hanol / amoni a(200:8: 1)) Rf 0.62 and the §
(A T.l.c.

| nter nedi ate 96

| e conpound

(Di chl or oneht ane/ et hanol / anmonrjsa(200: 8:1) ) Rf 0. 37.

Intermediate 23

2-Methoxy-5-(5-trifucromethyl-tetrazol-1-yl)-benzaldehyde

From 2-hydroxy-5-(5-trifluoromethyi-tetrazol-1-yl)-benzaldehyde (1.56mmol) to
give the title compound as a yellow solid {(0.489).

T.L.c. (ether/hexane (2:1)) Rf 0.38.

intermediate 24

2-Ethoxy-5-tetrazoi-1-ylbenzaldehyde _

From ethyl iodide and 2-hydroxy-5-tetrazol-1-ylbenzaldehyde (2.6mmol) to give
the title compound (0.52g) as a yellow solid.

vmax (KBr) 1677cm1.

Intermediate 25
2-isopropoxy-5-tetrazol-1-yibenzaldehyde
From isopropyl iodide and 2-hydroxy-5-tetrazol-1-ylbenzaldehyde (2.6mmol) to

. give the title compound (0.40g) as a yellow solid.

vmax (KBr) 1681cm-1.

Intermediate 26

[2S}-Phenyl-piperidin-[3S]-yl-amine[2R, 3R]-bis(4-methyl-benzoyloxy)-succinate
(2R,3R)-bis-(4-methyl-benzoyloxy}-succinic acid (143g) was added portionwise
over 5 min. to a stirred solution of racemic 2-phenyl-piperidin-3-ylamine (66g) in
ethanol (5.21) and water (783ml) at 60° . The solution was then allowed to stir for
0.5h at a temperature between 60-70°. The solution was allowed to cool overnight
at ambient temperature. The solid material was collected and dried in_vacuo at
70° (80g). A sample (10g) was recrystallised from ethano! (510ml) and water
(90mi) to give a near colourless crystalline solid (7.6g) m.p. 169-171°

Found: C626;H,6.2,N45
CyqH1gN2.CooH180s-2H,0 requires:  C,62.2; H,6.4; N, 4.7%.

[o]?°D o = + 34.3°

Similarly prepared:-



-

1 -Cycl ooropylnethyl -1 Htetrazole and 2-cycl opropyl met hyl ; ﬁ:P ;f“@gi&; - G
m xture of cycl opropyl net hyl brom de (15g), tetrazole (129)}''t HYEan He-
(23.8m ) and 4-di net hyl ami nopyri di ne (25ng) in dichloronet hape (500mM) wag
left to stand overnight at room tenperature. The nixture whs]wlshddARvISR
wat er (250m ) and 2N aqueous sodi um carbonate (2x250m ), dfied (MSH) an

concentrated in vacuo to afford the title conpounds as ca (1. 1) mxXxture

(8.0g). Internediate 97 5-Brono-1 -cycl ogéopyl methyl -1 Htetrazole and
5- brono- 2- cycl oyropyl -2H tetrazole. A sofdtion of bromne (21.5g) in
chloroform (20m ) was added dropwi se to a solution of 1

-cycl opropyl nethyl -1 Htetrazol e and 2-cycl opropyl net hyl -2Htetrazol e
(8.0g) in acetic acid (50m) and chl oroform (100m ) at reflux under
nitrogen. After heating for 18 h the m xture was cool ed and evaporated in

. Nl (1 L= W ol

with ether titI crrpound (1. 91g) as a gre solid. T.1.c.

(Hexanel et hyl acetate(9: 1 Rf 0.87. Evapaoration of the triturate gave a

second por t i foPMFacamic 2-t4-Eiussephrnydl-Riserdiprrylangine (12 gbgnd (Zhit%ﬁ)n@éf(ﬁte

98 methyl-benzoyloxy)-succinic acid (2.0 g) to give the title_compound as white
crystalline solid (803.5 mg). & (CD30D) includes 1.5-2.2 (m, SH), 2.4 (s, 6H),
2.85-3.05 {m, 1H), 3.5-3.6 (m, 1H), 4.27 (d, 1H, J = 2Hz), 5.86 (s, 2H), 7.0 {t, 2H, J
= B.7Hz), 7.3 (d, 4H, J = 8.5Hz), 7.45 (dd, 2H, J = 8.7 and 5Hz). Chiral HPLC on a
CHIRALCEL-OD-H column eluting with hexane containing 2% isopropyl alcohol
showed only one enantiomer ({g = 35.83 mins).

T.1.c. (cyclohexanelethylacetate (9:1)) Rf 0.36

Intermediate 28

[2S}-Phenyi-piperidin-[3S]-ylamine

[2S]-Phenyi-piperidin-[3S}-ylamine [2S,3S]-bis(4-methyi-benzoyloxy)-succinic acid
salt (1:1) (6.9g) was taken up in concentrated 0.880 aqueous ammonia solution
(100ml) and shaken for a few minutes. The basic solution was extracted with
chioroform (3x150mi) , dried (Na2S04), and concentrated in vacuo to give [2S}-
phenyl-piperidin-[3S]}-ylamine (1.85g) as a colourless oil.

[«)29 (HCI salt) = +65.480 (C=0.006 g/mi) )

TH NMR (HCI salt, D20) 6 2.05 (m, 2H), 2.30 (m, 2H), 3.36 (m, 1H), 3.74 (m, 1H),
4.16 (q, 1H, J=4Hz), 4.99 (d, 1H, J=4Hz), 7.45 (m, 2H), 7.59 (m, 3H).

A small sample of the free base (50mg) was derivatized as its trifluoroacetyl
analogue for chiral HPLC analysis. The sample was dissolved in acetonitrile (4mi)
and treated with 1-(trifluoroacetyi)imidazole (0.4ml). The solution was stirred at
650 for th, concentrated in vacuo and the residue dissolved in dichloromethane
(Smi). The organic layer was washed with dilute sulphuric acid(2ml), then the
organic layer concentrated and disssolved in hexane-isoproplyalcohol (98:2) for
injection onto the HPLC column.
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2- Met hoxy-5-(tetrazol -1-yl) benzoic acid, nmethyl ester. S)g' H W

g) was added to a stirred solution of 2-nmethoxy-5-am no bgh
met hyl ester (1 g) and triethyl orthoformate (1.38 ml) in g‘li [ ace

aci al I.C
acid (8 mM) and dinmethylformam de (2 m ). The m xture was {hga W1§§7
79-80[err]. After 1 [err] h, the solution was allowed to qog¢l (ice-water
bath) and a solution of sodiumnitrite (0.57 g) in water (10 M) was added
slowy. After stirring for 30 mn,

REPLACENVENT SHEET 37 59 wat er

(40 M) was added. After 2 h, the mxture was filtered. The residual white
solid was washed with water and dried in vacuo, at 25[err] to give the
title conpound (0.83g); np 185-187.

Chiral HPLC (Chiracel-OD-H column, lot no. 089-02-20709, eluent hexane-

isopropylalcohol 98:2, flow rate 1mi/imin, detection uv 230nm, temperature 400)
retention time 12.93 mins.

intermediate 28

N-(4-Benzyloxy-phenyl}-2.2 2-trifluoro-acetamide

A mixture of 4-benzyloxyaniline hydrochloride (0.19mol) in dichioromethane
(750mi) at O° under nitrogen was treated dropwise with triflucroacetic anhydride
(27.6ml) then triethylamine (60ml). After 24h the mixture was poured into t-butyl
methyl ether (1.51) and was washed with 2N hydrochloric acid (11). The organic
phase was dried (M gSO,) and evaporated in vacuo to give the title compound as
a white solid (52.3g).

T.Lc. (cyclohexane/ethylacetate (9:1)) Rf 0.36.

Intermediate 30

trans-6-(3-Bromo-phenvyl)-5-nitro-piperidin-2-one

A mixture of 3-bromobenzaldehyde (82.20g), methyl-4-nitrobutyrate (65.3g) and
ammonium acetate (68.5g)-in ethanol (400ml), was heated to reflux for 18 hours.
The solvent was removed in vacuo and the resultant mixture triturated with ethanol
(400mi) to give the title compound as a white solid (87.46g).

NMR (CDCl5) § 2.30 (1H, m), 2.55 (3H, m), 4.70 (1H, m), 5.25 (1H, m), 6.7 (1H, s),
7.2-7.6 (4H, m).

Similarly prepared:-

Intermediate 31

trans-6-(4-Methoxy-phenyl}-5-nitro-piperidin-2-one

From p-anisaldehyde (Sg) and methy! 4-nitrobutyrate (5.4g) to give the title
compound (7.37g) as a white powder.

T.lc (Ethyl acetate), Rf 0.35.

Intermediate 32
trans-6-(3-Bromo-4-methyl-pheny!)-5-nitro-piperidin-2-one




Internediate 99 2- Met hoxy-5-(tetrazol -1 -yl)phenyl net hanagl [ithium

borohydri de (196ng) was added to a stirred and cool ed (i cqﬂm Fmﬂ)
suspensi on, under nitrogen, of 2-methoxy-5-(tetrazol-1-yl) “89""" e §HEET

met hyl ester (1g) in tetrahydrofuran.(15m ). After 2 mnla scblngtion of
met hanol (288ngy) in tetrahydrofuran (2m) was added over {1 {m¥?t AR 1597
cooling bath was renmoved and the m xturggstirred for 86 mir_The sol utioh
was cool ed (ice-water bath) and 3M aqueous hydrochloric gcid ([err]1lm)

was added, formng a thick gel. Water (5 m) . was added, fioll-ewed—by—rB+e

3M aqueous hydrochloric acid (5 m). A solution of sodiumnitri teuf325 ‘r;g)
in water (1 m) was then added. After 1 rr]h ter

and the r eskdom 3\‘@"@@%‘&’!’@&%&?“@%5&% é%ﬁ% %rﬁj g@‘ﬁ"‘é’éi’t%gpb)rat?hv@ofﬁﬁgc
phase was m&z@%m@@@gbuﬁhﬂwxma&a briosvrhyolwderh| ori ¢ aci d and water, and
then dried

My HARN oyation gave a yellow solid which was stirred
with ethyl h&6t ?(atgaz%ﬁf}l{?alf{ltration gave a grey/white solid, which was
washed with a m xture of ethyl acetate and petrol eum ether (bp 60-80) (1:1)

and dried to,qgive.t g title conpound (331 ng); nnr, [err] (d[err]-DVSO,

3. 88 (s,3r|),_%ﬂ‘£§3é§—§|4'm MESIFE=2 J = ca 8Hz), 5.34 (t, 1H, J = ca 8Hz), 7.20 (d,

1H, J = ca lorp- -njt eridin-2 , J ca 4Hz), 7.86 (d, 1 H, J =

ca 4Hz), 10 / r [ A i

52 Nbt hbxv- S @%@éﬁ@fvgﬁdégﬁgél (75 @i miklyt-nitobutyrate (5.230) to give the

was added t tileacompeundi(6:8£a} 29 A Wit PewEsHxy - 5- |
T.lc. (Ethyl acetate), Rf 0.55.

Intermediate 34

6-(3-Bromo-phenyl}-piperidine-2,5-dione

Potassium t-butoxide (38.7g) was added to a stirred solution of the trans-6-(3-
bromo-phenyl)-5-nitro-piperidin-2-one (96.3g) in dichloromethane (500ml) and
methanol (500ml). The mixture was cooled to -70° and ozone was vigorously
bubbled through the stirred solution for 7 h. The mixture was purged with nitrogen
and pHB.5 phosphate buffer (500ml) added. Sodium thiosulphate (120g) and
water (500ml) were added and the mixture stired as it warmed to room
temperature overnight. The mixture was tested for peroxides then extracted with
dichloromethane (600mix3). The combined organic extracts were washed with
water (500ml) then saturated brine (500mi), dried (MgSO,) and evaporated in

Yacuo. Trituration with ether and hexane gave the title compound as a white solid
{70.0g).

Tlc. (Ethyl acetate) Rf 0.43.

Similarly prepared:-

lermediate 35

%ﬂﬂﬂ@ridinegs-wone
™ trans-6-(4-methoxy-phenyl)-5-nitro-piperidin-2-one (7.37g) to give the title
P% (5.53g) as a yellow powder.
. (Ethyl acetate), Rf 0.3.

“EMediate 38




‘(tetrazol -1-yl ) phenyl met hanol (40ng) in tetrahydrofuran ﬁ

m xture was heated in an oil-bath at 70[err]. Aftef
active manganese di oxi de (67nmg) was added. After a furfher 1 h the
m xture was allowed to cool and then filtered. The fil
evaporated to give the title conmpound as a yellow solig {33m);

(d[err]-DVvsO), 4.4 (s,3H), 7.53 (d,1H, J39 ca 10 Hz), 8.12-87Z3 (m 2H) ,
10.12 (s,1H), 10.40 (s, 1H). Exanmple 1

-

rht § Gva4AR 1997
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6-(3-Bromo-4-methyi-phenyl)-piperidine-2, 5-dione

From trans-6-(3-bromo-4-methyl-phenyl)-5-nitro-piperidin-2-one (24.5q) to give the
title compound (19.9g) as a brown oil. '

T.l.c. (Ethyl acetate) Rf 0.45.

Intén*nediate 37
6-{3-Chioro-phenyl)-piperidine-2.5-dione

From 6-(3-chloro-phenyl)-5-nitro-piperidin-2-one (6.8g) to give the title compound
(5.27g) as a white solid.

T.lc. (Ethyl acetate), Rf 0.47.

intermediate 38

6-(3-Bromo-phenyl)-piperidine-2,5-dione 5-oxime

A mixture of 6-(3-bromo-phenyl)-piperidine-2,5-dione (38.2g) and hydroxylamine
hydrochloride (19.8g) in pyridine (300ml) was stirred at room temperature under
nitrogen. After 4 h the mixture was evaporated in vacuo. The crude mixture was
sartitioned between chloroform (200ml) and water (200ml) then was basified by
he addition of 8% sodium bicarbonate solution (~300ml). The mixture was
ixtracted with chloroform (300mix2). The combined organic extracts were washed

vith saturated brine and evaporated in vacuo. Trituration with ether gave the title
‘0mpound as a pale yeliow solid (34.9g).

"Lc. (Ethyl acetate) Rf 0.44, 0.28, E/Z mixture.

imilarly prepared:-

termediate 39

{4-Methoxy-phenyl)-piperidine-2 5-dione 5-oxime

om  6-(4-methoxy-phenyi)-piperidine-2,5-dione (5.27g) and hydroxylamine
+349) to give the title compound (4.38g) as a pale brown powder.

L¢.(Ethy! acetate), Rf 0.34, 0.21.

&Mediate 40

(-8romo-4-methyl-phenyl)-piperidine-2.5-dione-5-oxime
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(2- Met hoxy-5-tetrazol -1 -yl -benzvl)-(cis-2-phenyl -pi peri di g3

Yy
di hydrochl oride To a solution of cis-2-phenylpiperidin-3-y R%A&M@NT gHEET
(1.22mmol ) and 2-nethoxy-5- tetrazol -1-yl -benzal dehyde (1.R2[Amol) 1n
di chl oronet hane (25nl) was added sodiumtriacet oxy borohydfi deg @m@my)
At

and 2 drops of glacial acetic acid. The m xture was stirre room
tenperature under nitrogen atnosphere for 18h. The sol vent| was—evapoerat o

o CvVvapgul du' T

in vacuo and the residue quenched with QPI sol ution of sodium carbonat e
(20mM ) and extracted with ethyl acetate (3x50m ). The organiC Tayer was
treated with 2N hydrochloric acid solution (20m ) and the acidic portion
basified with 2N sodi um carbonate solution and extracted with

di chl oronet hane (3x100m ). The organic_extracts were dried Q%SCI erg&, '
filtered dH@moncdr3-RIUROAMgi-PRepyliRiRRIidifg-2r-dienepur i (1R Gy Fcend -

(dichl or orﬁ}dﬁaﬂﬁémiﬁﬁ%rbmaegg:néy% ive)thé 8tle chm@uﬂal (B37d) 3 aslidw was
di ssol ved in. etthanol (1 5m ) and treated with ydrochl oric acid solution
i n ether (scq@rﬂ). The sol vent was evaporated. in vacuo and the resulting
whi t e sol i7.1.tr(Ethyiadcetatel R 088 pr opanol and filtered to afford the title
conmpound. (49 % . mp. 242-243. T.l1.c. (D chloronethane/ et hanol /ammoni a

(200:8:1)) Rf 0.5 Simlarly prepared:- Exanple 2 (2-Mthoxy-5-tetrazol-1
-yl -benzyl jat8l412- phenvl - pi peri di n- 3-yl ) -am ne

6-(3-Chloro-phenvl)-piperidine-2.5-dione 5-oxime

From 6-~(3-chloro-phenyl)-piperidine-2,5-dione (5.27g) and hydroxylamine
hydrochloride (3.27g) to give the title compound (4.57g) as a yellow powder.

T.l.c (Ethyl acetate), Rf 0.55, 0.33 (E/Z mixture).

intermediate 42

cis-2-(3-Bromo-phenyl}-piperidin-3-ylamine

Dry tetrahydrofuran (100ml) was added to a flask containing zirconium (IV)
chloride (6.17g) cooled to 0° under nitrogen. Sodium borohydride (4.0g) was
added and the mixture stirred as it warmed to room temperature over 15 mins. A
suspension of 6-(3-bromo-phenyl)-piperidine-2,5-dione 5-oxime (xg) in dry
tetrahydrofuran (50mi) was added dropwise and the mixture was stirred at room
temperature for 18 h. Concentrated hydrochloric acid (10ml) in methanol (60ml)
was cautiously added and the mixture was heated to reflux for 3 h. The mixture
was evaporated in vacuo and the residue was parfitibned between 0.88 ammonia
(40ml) in water (200ml) and chloroform (100ml). The aqueous phase was
extracted with chloroform {(100mix3). The combined organic extracts were dried
(Na,S0,4) and evaporated to an oil. This was dissolved in ethanol (50ml) and
acidified by adding ethereal hydrogen chloride. The solution was evaporated and
the residue recrystallised from i-propanol-hexane to give a white solid. The solid
was treated with 2N sodium hydroxide solution (200ml) and extracted with
dichioromethane (200mix3). The combined organic extracts were dried (Na,SO,4)

and evaporated in vacuo to give the title compound as a yellow-brown oil {1.10g).
T.l.c. (Dichloromethane/ethanol/ammonia (91:8:1)) Rf 0.51.

Similarly prepared:-

Intermediate 43

e e e



‘di hydrochl ori de From 2- net hoxy- 5-(tetrazol -1-yl)-benzal de

w -

[ 25] - phenyl - pi peridin- [3S]-yl-am ne (0.479) to gi ve the
a white solid in 81 %yield. mp 243-244 T. 1.

(Di chl or onet hane/ et hanol / anmoni a (200: 8:1)) Rf 0 5 Exanp
[ 2- Met hoxy-5- (5-nmethyl -tetrazol -1-yl)-benzyl]-(cis-2
Phenyl - pi peri di n-3-yl)-am ne di hydrochl ori de From

2- met hoxy- 5- (5-net hyl -tetrazol - 1-yl) - bengal dehyde (1.1 4mm

AL
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|) to give the

title conpound as a white solid in 60%yield.
61

cis-2-(4-Methoxy-phenyl)-piperidin-3-vlamine dihydrochioride
From 6-(4-Methoxy-phenyl)-piperidine-2,5-dione 5-oxime (4.18g) to give the title
compound (2.07g) as a white powder.

- T.le (Dichloromethane/ethanol/ammonia (150:8:1)) Rf 0.1.

Intermediate 44

cis-2-(3-Bromo-4-methyl-phenyl)-piperidin-3-ylamine

From 6-(3-Bromo-4-methyl-phenyl)-piperidine-2,5-dione (6.2g) to give the title
compound (2g) as a yellow oil.

T.l.c. (Dichloromethane/ethanol/ammonia (150:8:1)) Rf0.3.

Intermediate 45

cis 2-(3-Chloro-phenyl)-piperidin-3-vlamine dihydrochloride

From 6-(3-Chloro-pheny!l)-piperidine-2,5-dione 5-oxime (4.55g) to give the title
compound (361mg) as a white solid.

T.lc (Dichloromethane/ethanol/ammonia (100:8:1)) Rf 0.49.

Intermediate 46

2-(3-Fluoro-4-methylpheny!)-3-nitropyridine

A solution of 2-chloro-3-nitropyridine (4.24 g) in dimethoxyethane (47 ml,
degassed) was treated with tetrakis(triphenyl phosphine)palladium (0) (1.547 g)
under nitrogen and the resulting solution was stirred at room temperature for 0.75
h. The solution was treated with 3-fluoro-4-methylphenylboronic acid (6.179 g) in
ethanol (24 ml, degassed), followed by aqueous sodium carbonate solution (2 M,
47 mi) to give a light yellow suspension which was heated at reflux for 5 h. After
cooling to room temperature, the reaction mixture was diluted with ethyl acetate
(100 ml). The resulting mixture was filtered and the filtrate was washed with water
(2 x 100 ml) and saturated aqueous sodium bicarbonate solution (150 ml). The
organic layer was separated and the aqueous solution was extracted further with
ethyl acetate. The combined organic portions were washed with brine (100 ml),
dried (MgSO4) and evaporated to give a red-black oil (12.106 g). FCC
(cyclohexane-ethyl acetate; 4:1) gave the title compound as a yellow solid (5.55g).

Microanalysis for C4oHgFN2O9, calcd. C, 62.07; H, 3.91; N, 12.07; F, 8.18%.
Found: C, 61.58; H, 3.92; N, 11.80; F, 8.2%.




n; p. 247-248 T.1.c. (Dichloronethane/ethanol/amonia (100:8:1)) Rf 0,55

Exanple 4 [5-(5-Ethyl-tetrazol -1 C T
-vl)-2-met hoxy-benzyl ] - (cis-2-phenyl-piperidin-3-yl)-amn %*PJ\';AQEM&ENIGSHEE"

From 5-(5-ethyl -tetrazol -1-yl)-2-net hoxy- benzal dehyde (1. Q7nno b g{aéf:
4 rWR I
e 5

the title conmpound in 68%yield as a white solid. mp. 2452
(Di chl or onet hane/ et hanol / ammoni a (200: 842)) Rf ‘0.6 Exanpl
2- met hoxy-[ 5- (5-Propyl -tetrazol -1-yl)-benzvl |- (cis-2-phenyl - pi peridin-3-yl)
-am ne di hydrochl ori de From ' .
2- met hoxy-5- (5-propyl -tetrazol - 1-yl ) - benzal dehyde (260ng) to give the title
conpound as a white solid (343ng). mp. 247-249[err] T.l.c.

(Di chl oron&%‘rl]%ﬂ)e{/p%glaargg:l_l anmoni a, 100:8:1), Rf 0.47. Exanple 6

7

intermediate 47
2-(3-Fluorophenvi)-3-nitropyridine

. From 2-chloro-3-nitropyridine {6.371 g) and 3-fluorophenylboronic acid (8.30 g) to
give the title compound as a yellow crystaliine solid (3.38 g). 5 (dB-DMSO), 7.40 -
7.56 (m, 3H), 7.59 - 7.69 (m, 1H), 7.83 (dd, 1H, J = 8 and 5Hz), 8.60 (dd, 1H, J =
7.5 and 1.0Hz), S.04 {dd, 1H, J = 4.5 and 1.5Hz).

Intermediate 48

2-(4-Fluorophenvyl)-3-nitropyridine

From 2-chloro-3-nitropyridine (4.60 g) and 4-fluorophenylboronic acid (5.99 g) to
give the fitie compound as a yeliow solid (5.07 g). & (dG-DMSO) 735 2H,J =

8.5Hz), 7.62 (dd, 2H, J = 8.5 and 5.5Hz), 7.71 (dd, 1H, J = 8.0 and 5.0Hz), 8.48 (d,
1H, J = 8.0Hz), 8.94 (d, 1H, J = 5.0Hz).

Intermediate 49
2-(3.4-Difluorophenyl)-3-nitropyridine
From 2-chloro-3-nitropyridine (2.24 g) and 3 4-diflucrophenyl-boronic acid |

to give the title compound (2.84 g). § (d6-DMS0) 7.46 - 7.55 (m, 1H), 7.62 -
(m, 3H), 8.64 (dd, 1H, J = 7.5 and 1Hz), 9.06 (d, 1H, J = 4.5Hz).

Intermediate 50

cis-2-{3-Fluoro-4-methylphenyl)-3-piperidinamine

A solution of 2-(3-fluoro-4-methylphenyl)-3-nitropyridine (5.514 g) in ethanol (200
m!) was cautiously added under nitrogen to platinum oxide (1.592 g) in ethanol (10
ml). The mixture was then treated with concentrated hydrochloric acid (16 ml) and
stirred at room temperature under atmospheric pressure of hydrogen for 16 h. The
reaction was diluted with water (150 mil) and filtered and the filtrate was
evaporated to give a pale yellow solid which was then suspended between
Chioroform (200 ml) and water (200 ml) with good stirring. Concentrated ammonia
Solution was added until the aqueous phase reached ca. pHS. The organic phase
Was separated, and the aqueous phase was extracted with chloroform (2 x 150
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[ 2- Met hoxy-5-(5-nmethyl -tetrazol -1 -vl)-benzyl]-([2S Pt
. 3S] - 2- phenyl -yi peridin-3-yl)- am ne di hydrochl oride To a JFRFLAGRMENT SHEET
[ 2S] - phenyl - pi peri di n-[ 3S] -yl am ne (4. 6mol es) and 2- net hoxy-{5-
(5-nethyl -tetrazol -1-yl)-benzal dehyde (4. 6nmol es) in dichl grqmgs Ga@ag (18971
was added sodiumtriacetoxy borohydride (6.9mmoles) and 5 drgps gl aci al

acetic acid. The m xture was stirred at 49om tenperature under—mttrogermr——
at nrosphere for 18h. The sol vent was evaporated in vacuo and the residue

quenched with 2N sol ution of sodium carbonate (30m) and extracted W th
ethyl acetate (50m ). The organic |ayer was treated with 2N hydrochloric

id (50m dth i di tion basified with 2 di {
S0l Ut 1 on. afRl-TeRErRaNGR CABRNIE IOBHTTRWRES waEhed O SIner < (MBP OB A act s
T oh e B O are o | Spaa &p0 Dt

| | | a - ol ol O
gi ve a pal ga&¢bh@%%”%?éﬁ“ﬁ£§°‘?ﬁeﬁ@t%d %"Pﬂ‘gfqﬁang@@%m Qa‘éeﬁd ﬂtﬁ? e ttfe
with 1 M compound as a waxy solid (2.584 g). & (d6-DMSO) 1.3 - 1.8 (m, 4H), 2.2 (s, 3H).
REPLACENENT, 5555 l8(m, 1H), 2.85 (d, 1H, J = 2Hz), 3.01 (dm, 1H, J = 12Hz), 2.7 - 3.8 (broad

s, 2H), 3.68 (s, 1H), 6.97 - 7.08 (m, 2H), 7.19 (t, 1H, J = 8H2).

Similarly prepared:-

Intermediate 51

cis-2-(3-Fluorophenvyl}-3-piperidinamine i

From 2-{3-flucrophenyl)-3-nitropyridine (3.292 g) to give the fitle compound (0.584
g). Mass Spectrometry for C14H45FN5, 389 (2M + H*), 195 (MH™).

Intermediate 52

cis-2;(4-Fluorophenyl)—3—pigerid§nami_r1e

From 2-(4-fluorophenyl)-3-nitropyridine (4.88g) to give the litle_compound as a
colourless oil (3.08 g). Mass spectrometry. For C{4H{5FN2, m/z 195 (MH™).

Intermediate 53

cis-2-(3 4-Diflucrophenyl)-3-piperidinamine

From 2-(3,4-difluoropheny!)-3-nitropyridine (2.83 g) to give the litle compound as a
pale yellow oil (1.69 g). Mass spectrometry. For Cq4Hq4F2N2, miz 213 (MH™).

Intermediate 54

3.4-Difluorophenylboronic acid

Magnesium tumnings (1.32 g) were stirred under nitrogen for 10 mins then
anhydrous tetrahydrofuran (30 mi) foliowed by 1-bromo-3,4-difluorobenzene (7.0
g) were added over 5 mins. The mixture was maintained at reflux for 30 mins and
then allowed to cool to room temperature. A solution of tri-isopropylborate (13.65
g) in dry tetrahydrofuran (80 mi) under nitrogen was cooled to -78 ° (dry ice-
acetone) and the preformed Grignard solution was added over 10 mins. The
mixture was stirred for 2 h and then allowed to warm to room temperature over 45
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62 hydrochl oric acid solution in ether (10m ). The sol ve
evaporated in vacuo to afford the title conpound as a whitg

AAZEMEN, SHEET

0.30 Example 7 [2-Methoxv-5-(5-trifuoromethyl-tetrazol -

m p. 244-246[err] T.I1.c. (D chloromethane/ethanol/ammoni a (j150: 8; 1&4) Rf
0 6 MAR 1397
-yl )-benzvl]-([2S, 3S] - 2- phenyl - pi peri din-3- vl)-anine di hydrdchl oride A

m xture of [2S]-phenyl -piperidin-[3S]- ‘am ne (1. 14mmol ), |2-nethoxy-5-(5-

trifluoromethyl-tetrazol-1 -yl-benzal dehyde (1.2mmol), sodium

triacet oxyborohydride (2.37mvl) and acetic acid (3 drops) in

di chl oronet hane (25m ) was stirred at 23[err] under nitrogen for 64h. 2N
sodi um car bonate solution (50mM) was added and the m xture extracted with
~di chl or onahinan & he3re2ition waEhquenshaidnwith bydragbiasioacid (AMh8Q mi) andgmcat ed

ai chi or ondiignl EFperf bikmdnt s GRIOTIAR fler ol i

ekt (9ix

a colourless

vi scous 0i100 Tﬂﬂ) @ndaﬂ'lencmnbmed amgan@t salhdipng 1@xiractesh gvith Gﬁﬂ@uﬁﬁ sedigm
et her eal h?yé{ fquﬁq ﬁaaéa?ﬁahgenaqaeaec %‘ésﬁngoﬁmbhé”@éﬁeon
o] acetate ave t tle ¢

with i-pr onpoun

acadlf' ed to pH3 M hydrochiloric acid), extracted with ethyﬁ acetate ?3()( 150 ml)

and the combined organic fractions washed with acidified brine (200 ml) and dried
(MgS04). Removal of the solvent gave the title compound as a white solid (2.7 g).
5 (d6-DMSO + D20) 7.42 (dt, 1H, J = 10.5 and 7.5Hz), 7.60 - 7.78 (m, 2H).

Intermediate 55

trans-5-Nitro-6-(4-triflucromethyl-phenyl)-piperidin-2-one

Ammonium acetate (21.21 ), 4-trifluoromethylbenzaldehyde (19.61 ml) and
methy! 4-nitrobutyrate (17.5 mi) in ethanol (150 ml) was stirred and heated under
reflux for 3.5 h. After cooling to room temperature, an orange solid was formed
which was filtered, washed with ethanol (2 x 100 ml) and dried in vacuo to give the

title_compound (30.56 g). Mass spectrometry. For C12H41F3N203, m/z 5.77
(2M+HY), 306 (M + NH4), 289 (MH™).

Intermediate 56
6-(4-Trifluoromethyl-phenyi)-piperidin-2,5-dione
Potassium tert-butoxide (8.665g) was added gradually to a stirring suspension of
trans-5-nitro-6-(trifluoromethyl)-phenyl-piperidin-2-one (20.18 g) in a mixture of
dichioromethane (100 mi) and methanol (100 mi) at room temperature under
nitrogen. An orange solution was formed which was cooled to -70° and ozone was
bubbled through the solution for 4 h followed by another 20 mins with nitrogen.
Phosphate buffer (pH 6, 200 ml) and sodium thiosulphate (pentahydrate, 25.1 g)
were added and the mixture was allowed to warm to room temperature. Extraction
with ethyl acetate (4 x 200 ml) gave a yellow solid (15.82 g) which was purified by
FCC (ethyl acetate and then methanol: dichioromethane, 1:15) to give the title
compound (8.62 g). & (d6-DMS0) 2.56 - 2.67 (m, 2H), 2.68 - 2.73 (m, 2H), 5.14
(broad d, 1H, J = 2Hz), 7.55 and 7.77 (2d, 4H, J = 8Hz for both), 8.29 - 8.36
(broad s, 1H).

Intermediate 57
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T.1.c. (Dichloronethane/ et hanol / anmoni a (200: 10: 1)) Rf 0.39_ntical

Rotation (c O OXBg/m . water) +50.35[err]. Simlarly prepdREP|ACERENTOSKERT

[ 5- (5- Cycl opropyl -tetrazol -1

-yl)-2-met hoxy- benzyl ] - (2S- Phenvl - pi peridin-3S-yl)- am ne diH
From 2S- phenyl - pi peri di n-3S-yl am ne (176ng) and

Y 6Tk %s7

ive th

5-(5-cycl opropyl -tetrazol -1-yl)- 2-net hozé(%- benzal dehyde (244{
title conpound (300ng) as a pale yel |l ow 30l
(Di chl or onet hane/ met hanol / acetic acid/water (120:15:3:2)), ¢

id, mp. 272. T} |I.c.

9 [ 2- Met hoxy-5-(5-net hyl sul fanyl-tetrazol -1 _
-yl )-benzyl | -(2S- phenyl - pi peridi n-3S-yl)- am ne di hydrochl ori de

6-(4-Trifluoromethvi-phenyl)piperdin-2,5-dione, 5-oxime

Pyridine (47 ml) and hydroxylamine hydrochloride (8.18 g) were added to a stirring
solution of 6~(4-trifluoromethyl-phenyl)-piperidin-2,5-dicne (5.04 g) under nitrogen.
The mixture was heated at reflux for 21 h, cooled to room temperature, poured into
aqueous hydrochloric acid (2 M, 100 mi) and extracted with ethyl acetate (100 m).
The organic extract was washed with aqueous hydrochloric acid (3 x 100 ml) and
the combined aqueous solution was extracted with ethyl acstate (2 x 50 ml). The
combined organic solution was dried (MgS04) and evaporated in vacuo to give
the crude product (5.84 g) which was azeotroped with toluene (3 x 50 m!).' FCC
(dichloromethane: methanol, 12 : 1) gave the title_compound (3.26 g) as an
inseparable mixture of geometrical isomers (2:1). & (d5-DMSO) for the major
isomer: 2.0 - 2.4 (m, 4H), 5.15 (d, 1H, J = 3.5Hz), 7.49 and 7.75 (2d, 4H, J = 8Hz
for both). 8.39 (d, 1H, J = 3.5Hz), 11.08 (s, 1H). TH-NMR signals for the minor
isomer includes 5.77 (d, 1H, J = 2.5Hz), 7.59 and 7.72 (2d, 4H, J = 8Hz for both),
8.10(d, 1H, J = 2.5Hz), 11.14 (s, 1H).

intermediate 58

cis-5-Amino-6-(4-trifluoromethyl-phenvl)-piperidin-2-one
8-(4-Triflucromethylphenyl)piperidin-2,5-one, 5-oxime (2.6 g) was dissolved in a
mixture of methano! (15 ml) and ethanol (60 ml) and added to Raney nicke! [50%
suspension in water, 5.05 g, washed with water (2 x 25 ml) and ethanol (25 ml))
under nitrogen. The mixture was hydrogenated under 50 psi of hydrogen pressure
for 40h at room temperature and then filtered. The filtrate was evaporated in
vacuo to give the crude product (2.43 g). FCC (10% methanol-dichloromethane
followed by the same soivent system containing 0.5% concentrated ammonia)

gave the title compound (1.262 g). Mass spectrometry. For C4oH43F3N20, m/z
259 (MH*),

Intermediate 59

[4-Methoxy-3-(2S-phenyi-piperidin-3S-ylamino-methyl)-phenyl]-cyanamide
dihydrochloride

To a suspension of (3-formyl-4-methoxy-phenyl)-cyanamide (0.238g) in
dichloromethane (10ml), 2S-phenyl-piperidin-3S-ylamine (0.225g), sodium
triacetoxyborohydride (0.5g) and acetic acid (0.14ml) were added and the mixtura

R e B
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63 From [2S]-phenyl -piperidin-[3S]-ylamne (282ny) ano
2- met hoxy-5-(5- nethylsul fanyl-tetrazol-1-yl)-benzal dehyde (|
the title conpound as an off-white solid (484ng), mp. 245[¢r
(Di chl or onet hane/ met hanol / anmoni a (945:50:5)), R=0.3 Exany

MBI:QQEMEN& SHEET
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[ 2- Met hoxy- 5- (5- phenyl -tetrazol -
-yl)-benzyl] -
2- met hoxy- 5-

(2S- phenyl - pi peri di n 3S-vl)-am ne di hydrochl or i{dé—From
(5- phenyl -tetrazol -1-yl) - benzal dehyde (0. 35g and 2S-phenyl -

pi peridin-3S-ylamne (0.218g), to yield tfi@ title compound a5 a white solTd
(0.525g), mp. 248-250[err]. T.l.c. (Di chl or onet hane/ et hanol / anmoni a

(200:8:1)),

Rf 0.25. Exanple 11

[ 2- Met hoxy- 5- (5- met hvyi m no- 4, 5-di hydro-tetrazol -1-yl)-benzyl ] - (2S- phenyl -

Pi peridin-3
2- met hoxy- 5-

Sstirted &t rbamt terhyéhaﬂﬁbl th@'re an' @tfhosphere of nitrogen for 18h. The

rﬂegulmﬁg ¥olu{]9)n waé% teg t 3 %czqgleous so)dium Biga r% r?é(iie solution

(20ml) and extracted with d:chloromethane (3x30ml). The combined organic
layers were then dried (Na,S0,) and evaporated in vacuo. The resulting residue
was purified by column chromatography eluting with
dichloromethane:ethanol:ammonia (100:10:5). The oily product was dissolved in
dichloromethane (10ml) and treated with hydrogen chioride solution (3ml of 1M in
ether) to give a precipitated solid. The solvents were removed and the material
dried in vacuo to yield.the title compound as a white solid (0.175g), m.p. 255-8°
(dec.).

Similarly prepared:-

Intermediate 60

cis-5-(2-Methoxy-5-tetrazol-1-vl}-benzylamino-6-(4-trifluoromet hyl-ghenyl)—
piperidin-2-one .

From cis-5-amino-6-(4-trifluoromethyl-phenyl)-piperidin-2-one (404 mg) and 2-
methoxy-5-tetrazol-1-yl-benzaldehyde (411 mg), to give the title compound (273
mg). & (d5-DMSO0) 1.59 - 1.86 (m, 3H), 2.16 - 2.31 {m, 1H), 2.35 - 2.46 (m, 1H),
2.95-3.09 (m, 1H), 3.53 - 3.82 (m, 2H), 3.66 (s, 3H), 4.78 (s, 1H), 7.12(d, 1H, J =
9.5Hz), 7.47 (d, 2H, J = 8Hz), 7.64 - 7.76 (m, 4H), 7.84 (s, 1H), 8.93 (s, 1H).

Intermediate 61
¢is-5-[2-Methoxy-5-{5-methyi-tetrazol-1-yl)-benzylaminol-6-(4-trifluoromethyi-
phenyl)-piperidin-2-one

From cis-5-amino-6-(4-trifluoromethyl-phenyl)-piperidin-2-one (207 mg) and 2-
methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (155 mg) to give the title
tompound (217 mg). Mass spectrometry. For CooHo3F3Ng02, miz 461 (MH*).

Intermediate 62

4-(5-Phenyl-tetrazol-1-y!)-phenol

To a suspension of acetic acid 4- benzolylammo-phenyl ester (10.28g) in
acetonitrile (200mi) at 0° sodium azide (2.62q) was added. Trifluoroacetic
anhydride (6.8ml) was then added dropwise under an atmosphere of nitrogen.



(”:Ll?rrg) and 2S- phenyl - pi peri di n-3S-yl anmi ne (93ng) vtno yi el d t hREP| ACEMENT SHEET
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-(3-fornyl -4-nmet hoxy- phenyl )-1 Htetrazol -5-yl]-acetam de (141ng) and 2S-
phenyl - pi peri di n-3S-yl am ne (100ng) to vyi 317d the title conpounrd-as—a—white——

conpound as a white solid (200ng), mp. 260-263[err] (dec). T
(Di chl or onet hane/ et hanol / ammoni a (100:8:1)), Rf 0.05. Exanplie
44- Met hoxy- 3-[ (2S- phenyl - pi peri di n- 3S-yl am no) - net hyl ] - phenvl
Htetrazol - 5-yl)-acetam de di hydrochloride From]|[1

e

solid (150nmgy), mp. 228-230. T.l.c. (D'chl or onet hane/ et hanol / anmoni a

(100:8:1)), Rf 0.1. Exanple 13 [5-(5-Di nethyl am no-tetrazol -1

-yl ) -2-nmet hoxy- benzyl - (2S- phenyl - pi peridi n-3S-yl)- amne trihydrochl oride

After stirring at room temperature for 18h, aqueous ammonia (35% solution,
200ml) was added and the mixture stirred for 16h. The mixture was then extracted
with dichloromethane (3x150ml), the organic layers combined, dried (Na,SO,),
and evaporated in vacuo. The residues were purified by column chromatography
eluting with 10% ethyl acetate in dichloromethane to yield the title compound as a
solid {(2.5g).

T.lc. (5% Ethyl acetate/dichloromethane), Rf 0.28.

Intermediate 63

N-[1-(3-Formyi-4-methoxy-phenyl}-1H-tetrazol-5-yl}-acetamide

To a suspension of 1-(3-1,3]dioxolan-2-yl-4-methoxy-phenol)-1H-tetrazol-5-
y'lamine (0.5g) in dichloromethane (5mi), triethylamine (0.53ml), acetic anhydride
(0.18ml) and dimethylaminopyridine (10mg) were sequentially added. The mixture
was stirred under an'atmosphere of nitrogen for 2h. Pyridine (1ml) was then
added and the mixture stirred for 18h. The solvents were then evaporated to
dryness and the residue dissolved in tetrahydrofuran (10ml). Aqueous hydrogen
. chioride solution (10ml, 2N) was then added and the mixture stirred for 30min.
The mixture was then diluted with dichloromethane (50mi) and brine added (20mi).
The phases were separated and the aqueous layer extracted with
dichloromethane (2x50ml). The organic fayers were combined, dried (Na,SO,),
and evaporated jin vacuo and the residue was purified by column chromatography
eluting with ethyl acetate/dichloromethane mixtures and the main product
collected. The material was crystallized by trituration in ether to give the title
compound as a yellow solid (155mg).

T.lc. (5% Methanol/dichioromethane) Rf 0.3.

Intermediate 64

1-(3-]1,3]Dioxolan-2-y!-4-methoxy-phenyl)-1H-tetrazole

To a suspension of 2-methoxy-5-tetrazol-1-yl-benzaidehyde (8g) in toluene
(400ml), ethylene glycol (8ml) and para-toluene sulphonic acid (50mg) were
added. The mixture was heated to reflux under Dean-Stark conditions and under
a nitrogen atmosphere for 12h whereupon evolution of water had ceased. The
mixture was allowed to cool and the liquor decanted and extracted with 8%
aqueous sodium bicarbonate solution (100ml). The precipitated solid was
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621 From 5- (5-di net hyl am no-tetrazol -1 -yl)-2-net hoxy-benzal dehyde
(200ng) and 2S- - phenyl - pi peridin-3S-ylam ne (150ng) to yi gre~the~tttn
conpound as a white solid (307ng), mp. 266-269 (dec.). T.I./REPLACEMENT SHEET
(Di chl or onet hane/ et hanol / ammoni a (100:8:1)), Rf 0.21. Exangl 17

[ 5-(5-Di et hyl am no-tetrazol -1

-yl )-2-nmet hoxy-benzyl ]-(2S-phenyl -pi peridin-3S-vl)- amne tifi rycpr gcmgrigye
From 5- (5-di et hyl am no-tetrazol -1-yl) - 2-4ft hoxy- benzal dehydg (M—21l5g)—and
2S- phenyl - pi peridi n-3S-yl amine (0.137g) to give the title donpound as a
white powder (0.34g), mp. 229-231 . T.1.c.
(Di chl or onet hane/ et hanol / ammona (100:8:1)), Rf 0.24. Exanple 15 1.1.1
- Tri f | uor o-disspiveddinndichiorymathiaha I200mblyang tmer extracted-withathe efiueeus Jayer.

phenyl }- 1 HreSlduttls 1ayet wad fiRadiarchif with WEHISM&haAE (100mi). The organic
layers were then combined, dried (Na,S0,) and evaporated in vacuo to yield the
title compound as a yellow solid (9.12g).
T.le. (5% Methanol/methyl tert-buty! ether), Rf 0.5.

Similarly prepared:-

intermediate 65

1-(3-{1,3]Dioxolan-2-yl-4-methoxy-phenyl)-5-methyi-1H-tetrazole

From 2-methoxy-5-(5-methyi-tetrazol-1-yl)-benzaidehyde . (400mg) and ethylene
glyco! (0.32ml) to give the title compound (500mg) as a pale orange solid, m.p.
103°.

Intermediate 66

1-(3-[1-, 3IDioxolan-2-yl-4-methoxy-phenyl}-5-methyisulfanyl-1H-tetrazole

From 2-methoxy-5-(5-methylsulfanyl-tetrazol-1-yl)-benzaldehyde (2.1g) and
ethylene glycol (9.3ml) to give the title compound as an off-white solid (2.3g).

T.lc (Ethyl acetate/cyclohexane (1:1)), Rf=0.8

intermediate 67

(2-11, 3]Dioxolan-2-yi-4-methoxy-phenvl)-cvanamide

To a solution of 1-(3-{1,3]dioxolan-2-yl-4-methoxy-phenyi)-1H-tetrazole (8.09g) in
dry tetrahydrofuran (200ml) at -78° under nitrogen, n-butyl lithium solution in
hexane (30ml of 1.6mol dm™) was added. Nitrogen gas was evolved. After
stirring under nitrogen for Smin the mixture was allowed to warm to 0° over 10min
and 8% aqueous sodium bicarbonate (200ml) was then added. After stirring for
10min ethyl acetate (150ml) was added and the layers separated. The aqueous
layer was then extracted with dichioromethane (2x200ml) and the organic layers
combined, dried (Na,S0,4) and evaporated in vacuo to yield the litle compound as
an oil (8.0g).

T.lc. (5% Methanol/methyl tert-butyl ether), Rf 0.7.

Intermediate 68




2S- phenyl - pi peri di n-3S-yl am ne (28ng) and
2- met hoxy- 5-

[5-(3,3,3-trifluoro-2-oxo- propyl)-tetrazol - 1- YREPLAOEMENE OREET

(50ny) to give the title conpound (30ng)- as a white solid, |mrp—284ferri 1
T.1.c. (Di chl or onet hane/ et hanol / ammoni a (100:8:1)) Rf 0. 34 UEga% %9'176

[ 5- (5- Met hanesul fonyl -tetrazol -
-yl )-2-nmet hoxy-benzyl ] -(2S- phenyl - pi pi eridi n-3S- yl)-am ne |di

From [ 2S] - phenyl - pi peri di ne-[ 3S] -yl am ne 25mg) and 5-( 5- et hanesul f onyl -
tetrazol -1-yl)-2-net hoxy- benzal dehyde (2001g) to afford the—t+tte—conmrpourd
as a white solid (173ng), mp. 235 err]. T.I.c, :

(Di chl or onmet hane/ net hanol / ammoni a (967: 30: 3)) , Rf=0. 12 Exanple 17

13- Fl uor o- 2-
-yl)-benzyl |

e -5-(5- "lyl-tetrazol .
1&3_&9&;&%@ ;l':°\f‘. N8 i de.

To a solution of (21, 3]d|oxoIan-2-yl-4-methoxy-phenyl)-cyanamzde (7.82g) in
dimethylformamide (150mi) ammonium chloride (22.8g) and sodium azide (18.59g)
were added and the mixture heated to 80° under a nitrogen atmosphere. After
2%h the mixture was cooled and brine (250ml) and water (100ml) were added.
The mixture was extracted with dichloromethane (3x250ml and 1x100ml). The
organic layers were combined, dried (Na,SO,), and evaporated in vacuo. The
resulting solid residue was washed with ether (100ml) and dried in vacuo to yield
the title compound as a light yellow solid (7.2g).. .

T.l.c.(5% Methanol/methyi tert-butyl ether), Rf 0.13.

intermediate 69

5-(5-Dimethylamino-tetrazol-1-yl)-2-methoxy-benzaldehyde
To a suspension of 1-(3-[1,3]dioxolan-2-yl-4-methoxy-phenyl)-1H-tetrazol-5-

~ ylamine (500mg) in dry tetrahydrofuran (Smi) sodium hexamethy! disilazide

solution (2ml of 1.0M in tetrahydrofuran) was added at room temperature under
nitrogen. The mixture was stired for 5min before addition of methyl iodide
(0.15ml). The mixture was stirred for 10min before addition of more sodium
hexamethy! disilazide solution (2ml;, 1.0M in tetrahydrofuran). The mixture was
stirred for Smin before addition of more methyl iodide (0.15mi). The mixture was
stirred for 18h then aqueous hydrogen chloride solution (10ml; 2M) was added
and the mixture stirred for 30min. Brine (20ml) and dichloromethane (50ml) were
added and the layers separated. The aqueous layer was extracted with
dichloromethane (2x50mi) and the organic layers combined, dried (Na,S0O,) and
evaporated in vacuo. The resulting residue was purified by column
chromatography eluting with 10% ethyl acetate in dichloromethane to give the titie
compound as a yellow solid (230mg).

T.lc (5% Methanol/dichloromethane), Rf 0.45.

Similarly prepared:-

intermediate 70
S-(5-Diethylamino-tetrazol-1-yl)-2-methoxy-benzaldehyde
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65 From [ 2S] - phenyl - pi peri di n-[3S] -yl am ne (313ng) and -
3-fluoro-2-net hoxy-5-(5- nethyl-tetrazol-1 -yl)-benzal dehydeB AQEM)ENITOSHEET
afford the title conmpound as a white solid (275mg), mp. 2232[lerr]. T.I.c.
(Di chl or onet hane/ net hanol / ammoni a (967:30:3), Rf 0.23 Exanplie L8 MAR 1997
ci s-(2-Met hoxy-5-tetrazol -1-yl -benzyl )-(2-p-tolyl-piperidin-3-vl)-amne
di hydrochl ori de From ci s-2-p-tolyl-piperidin-3-ylam ne (0. 167gy—amd

2- met hoxy-5- (5-tetrazol -1-yl)- benzal deb@de (0.180g) to giVie the title

]
Q)

compound as a white solid (237ng), mp. 152-153. T.1|.c.
(Di chl or onet hane/ et hanol / ammoni a (200:8: 1)) Rf 0. 20. Exanpl e 19

From 1-(3-[1,3]dioxolan-2-yl-4-methoxy-phenyl)-1 H-tetrazol-5-ylamine (0.5g) and
ethyl iodide (0.32ml in two portions) to give the titte compound as a yellow solid

(0.224g).
" T.1.c.(5% Methanol/dichloromethane), Rf 0.5.

intermediate 71

(3-Formyl-4-methoxy-phenyi)-cyanamide

To a solution of 1-(3-{1,3]-dioxolan-2-yl-4-methoxy-phenyl)-1H-tetrazole (0.46g) in
tetrahydrofuran (10ml) at 0° under nitrogen n-butyl lithium (1.7ml; a 1.6M solution
in hexane) was added. After stirring for Smin dilute aqueous hydrogen chloride
solution (5ml) and acetone (2mi) were added. The mixture was stirred for 1h
before addition of dichloromethane (30ml) and 8% aqueous sodium bicarbonate
solution (20mi). The layers were separated and the aqueous layer extracted with
dichloromethane (3x30ml). The organic layers were combined, dried (Na,SO,),
and evaporated to leave an orange solid. The material was washed with a small
amount of ether and cyclohexane and dried in vacuo to yield the title compound as
an orange solid (0.31g).

T.1.c.(5% Methanol/methyl tert-butyl ether), Rf 0.6.

Intermediate 72

2-Methoxy-5-[5-(3,3 . 3-trifluoro-2-oxo-propyl)-tetrazol-1-yl}-benzaldehyde

n-Butyl lithium in hexane (0.25ml; 1.6M) was added to a solution of 1-(3-
[1.3]dioxalan-2-yl-4-methoxy-phenyl)-5-methyl-1H-tetrazole (100mg) in
tetrahydrofuran (5ml) at -78°. After 10min trifluoroacetic anhydride (0.064ml) was
added and the reaction was stirred under nitrogen at room temperature for 72h.
8% Aqueous sodium hydrogen carbonate (20ml) was added and the product was
extracted in dichloromethane (3x20ml). The combined organic parts were
Concentrated in vacuo to give a yellow oil. A solution of this oil in acetone (3ml)
and 2N hydrochloric acid (3ml) was stimed at room temperature for 2h. The
dcetone was removed in_vacuo and the product was extracted with
dichloromethane (3x20ml). The combined organic parts were dried over sodium
Sulfate and concentrated in_vacuo to give a yellow gum. Purification by
chromatography with methanol:methyl t-butyl ether (2.5:97.5) as eluant to afford
the title compound (50mg) as a pale yellow solid, m.p. 128°.




ci s- [ 2- Met

-yl)-benzyl]-[2-p-tolyl-poperidin-3-yl]- am ne di hydrochl or
ci s-2-p-tolyl-piperidin-3-ylam ne (300ng) and
2- met hoxy-5-(5-trifluoromethyl- tetrazol-1-yl)-benzal dehyde

hoxv- 5-(5-'t ri fluoromethyl-tetrazol-1 RFPLACEMENT SHEET! -
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the title conmpound (145ng) as a pale yellow solid, mp. 24Q4. T L. c.
(Di chl or onet hane/ et hanot / amoni a (100:8:1)) Rf 0.35 Exangl e 20

cis-[2-Met

42%5@&“8 Jg%ﬁ v

D

hoxy-5-(5-nethyl -tetrazol-1 51

-yl)-benzvl]-(2-p-tol vly-piperidin-3-yl)-am ne di hydrochl oride From
ci s-2-p-tolyl-piperidin-3-ylam ne (500ng) and 2-net hoxy-5-(5-nethyl -
tetrazol -1 -yl)-benzal dehyde (573ng) to give the title conpound as a white
solid (191ng), mp. 252-3. T.l.c. (D chloronethane/ethanol/amoni a

(95:4:1)),
cis-[2-(3-

Rf 0.22. _Exanple 21

_ _ e : ) - pi peridin-3-yl]-(2-nethoxy-5-tetrazol -1-yl -benzyl) -
am ne di hyqr@ch! ADigdlan-2-yl-4-methoxy-phenyl)-5-methanesulfonyl-1H-tetrazole

m-Chioroperbenzoic acid (MCPBA) (1.2g) was added to a solution of 1-(3-
[1 ,3}dioxolan-2-yl-4-methoxy-phenyl)-S-methylsulfanyl-1 H-tetrazole (BOOmg) in
chloroform (15ml) at room temperature under nitrogen. After 3h a further quantity
of MCPBA (1.2g) was added and left to stir for 24h. The mixture was poured into
aqueous sodium sulphite (200ml) and stirred for 30min. This was then extracted
with chioroform (3x60ml), dried (Nazso;,) and evaporated to give the title

.compound as a yellow oil (800mg).

T.le. (Ethy! acetate/cyclohexane (1:1)), Rf=0.5

Intermediate 74

5-(5-Methanesulfonyi-tetrazol-1-yi}-2-methoxy-benzaldehyde
1-(3-{1,3]Dioxolan-2-yl-4-methoxy-phenyl)-5-methanesulfonyl-1H-tetrazole
(800mg) in tetrahyd'rofuran (13ml) and hydrochloric acid (2N, 7.5ml) was stirred at
room temperature for 1.5h. The solution was basified with sodium bicarbonate
solution (8%), saturated with brine (50ml), extracted with ether (3x50ml), dried
(Na,S0,) and evaporated to give the title compound as an orange solid (307mg).
T.lc. (Ethy! acetate/cyclohexane (1:1)), Rf=0.5

Intermediate 75

1-(4-Benzyloxy-3-fluoro-phenyl)-5-methyl-1H-tetrazole.
4-Benzyloxy-3-fluoro-phenylamine as a solution in acetic acid (50ml) was heated
to 75° under nitrogen. Triethylorthoacetate (10.3ml) was added. After a further
45min at this temperature, sodium azide (7.8g) was added portionwise. Heating
was continued for a further 3h, the reaction cooled overnight and poured into
sodium bicarbonate solution (8%, ca. 500ml), extracted with dichloromethane (3 x
100ml), dried (Na;SQ,) and evaporated. The residue was purified by FCC with
(dichioromethane/methanol (995:5)) to give the title compound as a solid (4.6g).
T.l.c. (Dichloromethane/methanol (995:5)), Rf 0.45.

Intermediate 76
2-Fluoro-4-{5-methy|-tetrazoi-1-yl)-phenol
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66 From ci s- 2- (3- br ono- phenyt) - pi peri di n- 3-yl am ne (500 —ahd
2- met hoxy-5- tetrazol - 1-yl - benzal dehyde (403ng) to give the {tREPIACEMBNIUSHEET
as a creamsolid (145ng) mp. 245[err] dec. T.l.c.
(Di chl or onet hane/ et hanol / anmmoni a (100 8:1)) Rf.0.40. Exanpl 22B 6 MAR 1997
Cci s-r2-Met hoxy-5-(5-nmethyl -tetrazol -

-yl') -benzyl ] -[2- (4- met hoxy- phenvl) - p| peridin- 3-yl]-am ne di
From ci s- (4- met hoxy- phenyl ) - pi peridi n- 3- gbam ne (443ng) [ci Sw-2 (4- I\/Et hoxy-

phenyl ) - pi peridi n- 3-yl am ne di hydrochl oride (677ng) was part+t+oemed—between
di chl oronet hane (50m ) and 0.88 ammonia (10m ). The phases were separated
and the agqueous was extracted wt h d| chl or onet hane (2x30m ). The conbi ned

Charer 1] sorAr sy PeaRiontbt, J b eiidt Bt ermudie i 1 b akle (8a 1.
and 2- net hoathaﬁe( E00atthwas hydrogenated at room temperature and pressure over a pre-
reduced suspension of palladium-on-carbon (10% paste, 1.4g) until uptake
ceased. The catalyst was filtered off and the f itrate evaporated to give the title
compound as a cream solid (3.6g).
T.l.c. (Dichloromethane/methanol (995:5)), Rf 0.45.

intermediate 77

Cyclopropanecarboxylic acid (4-benzyloxy-phenvl)-amide ‘
Cyclopropane carbonyl chioride (4.54ml) was added dropwise over Smin fo a
stirred solution of 4-benzyloxyaniline hydrochloride (11.8g) and triethylamine
(15.33ml) in dichloromethane (680ml). The reaction mixture was stirred at room
temperature under nitrogen for 2h. The solution was diluted with 2N hydrochloric
acid {(100ml) and dichloromethane (200ml). The organic layer was washed with
2N sodium carbonate (100ml), water (100ml), 10% brine (50ml) and dried over
anhydrous sodjum sulphate.- Concentration jn_vacuo gave a pale brown solid
which was washed with diethyl ether (3x50ml) to afford the title compound (12g) as
a white solid, m.p. 162°. '

Intermediate 78

1-{4-Benzyloxy-phenvl)-5-cyclopropyl-1H-tetrazoie

Trifluoromethane sulfonic anhydride (9.42ml) was added dropwise over 10min to a
solution of cyclopropanecarboxylic acid(4-benzyloxy-phenyl)-amide (15g) and
sodium azide (3.64g) in acetonitrile (250ml) at 0°. The reaction mixture was
stirred at room temperature under nitrogen for 16h. 10% Aqueous sodium
hydrogen carbonate (80mi) was added and the organic layer was separated. The
aqueous layer was further extracted with ethyl acetate (2x100ml). The combined
organic parts were dried over anhydrous sodium sulphate and concentrated in

vacuo to give a brown oil.  Purification by chromatography with ethyl
acetate:isohexane (1:1) as eluant afforded the title_compound (2.4g) as a yellow
solid, m.p. 118°.

intermediate 79
4-(5-Cyclopropy!-tetrazol-1-yl}-phenol




-

tetrazol - 1- yl)-benzal dehyde (469ngy) to give the title conpound (115ny) as a—

white powder with mp. >145[err] (darkened), >1 90[err] decoﬁggﬁﬂﬁEMENTCSHEET

(Di chl or onet hane/ et hanol / ammoni a, 150:8:1), Rf 0.23. Exanpl
ci s-[ 2- (3-Brono- 4- net hyl - phenyl ) - pi peri di n-3-yl ] -[2-nmet hoxy- - (5- rTthx* ggz}
razol -1 - yl)-benzyl]-am ne di hydrochl oride From 1

2- met hoxy- 5- (5- et hyl -tetrazol - 1-yl) - benzal dehyde (812ng) anq dis-2-(3-

br ono- 4- et hyl - phenyl ) - pi peri di n-3-yl amgye (1.03g) to give the title
conpound (752ng) as a white powder with m p. >220 (deconposed).. T A6

(Di chl or onet hane/ et hanol / ammoni a, 150:8:1) Rf 0.27. Exanple 24

ci s-[2-(3-Chl oro-phenyl) - pi per|d| n-3-yl]-(2-methoxy-5-tetrazol - 1-yl -benzvl)

éﬁ&n Qlesdlzhxégggcr%é’grl dbhggﬁf%ﬁ Egﬁh% razol 1&%{%%@%%”%&%98@)

(cis-2-(3- zﬁ Qvacsr@duédm Basp éhs’b@oﬂa% Iaﬂldmd!mdkdrooaldaata@st)(@Omab

part itione tV\B ronet nane 0

phases wer & §§E&Pg{1‘@@" i "?BU@)W S\Rﬁig)es!g@ﬁ‘sg %@8@&? hﬁ“ %%rkafﬁgl?ﬁ

(2x20m ). Tine eatalyshedsaegrved byfiltration enadths selution eoncentrated in vacuo to
afford the title compound (1.57g) as a pale yellow solid, m.p. 184°.

Similarly prepared:-

Intermediate 80

4-Tetrazol-2-yl-phenylamine

From 2-(4-nitro-phenyl)-2H-tetrazole (7.3g) to give the titie _c_:ompound as a beige
solid (5.4g).

T.l.c. (Cyclohexane/Ethy! acetate (3:1)), Rf 0.65.

Iintermediate 81

4-(5-Methyisuifanyl-tetrazoi-1-yl)-phenol

A solution of sodium hydroxide (2.06g) in water (120ml) followed by methyl iodide
(3.5ml) was added to a solution of 1-(4-hydroxyphenyl)-1H-tetrazole-5-thiol (1 0g)
in tetrahydrofuran (30ml) and stirred at room temperature for Sh. The mixture was
poured into brine (120ml), extracted with ethyl acetate (3x60ml), dried (NaySOy)
and evaporated to give the title compound as a brown solid (10.64g).

T.lc. (Dichloromethane/methanol (990:10)), Rf=0.42

Intermediate 82

3-Nitro-2-p-tolyl-pyridine

A stirred mixture of 2-chloro-3-nitropyridine (10.6g), p-tolylboronic acid (19.69g)
and tetrakis(triphenylphosphine)palladium (O) (0.16g) in 2N sodium carbonate
solution (100ml) and dimethoxyethane (100mi) was heated to reflux under
nitrogen. After 64h the mixture was cooled then filtered through hyflo eluting with
more dimethoxyethane. The filtrate was evaporated in vacuo to give an oil which
was redissolved with ether (300ml) and washed with 5N sodium hydroxide solution
(300ml). The aqueous portion was further extracted with ether (QOOmI x2). The
combined organic extracts were washed with water (200ml), 1N hydrochloric acid
(2x100mi) and saturated brine, were dried (MgSO,) and evaporated in vacuo. The
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67 (30m) and brine (30m ), dried (Na[err]SQerr]) and ¢ o
vacuo to | eave the free base (260ng)] to give the title COT‘B mﬁh&gg‘r%f{

a white powder with mp. >218[err] darkened, >245[err] decpnposed. T.I.c.
(Di chl or omet hane/ et hanol / anmoni a, 150:8:1), Rf 0.24. Exanplp g5 MAR 1997

[ 2S- (4- Fl uor o- phenvl) - pi peri di n-3S-yl ] - [P2- met hoxy-5-(5-triflyuoronethyl-tet
azol -1 - yl)-benzyl]-am ne di hydrochl ori de From
2S- (4- Fl uor o- phenyl ) - pi peri di n-3S-yl am ne (300ng) and 2- methoxy-5(5

trifluoronethyl-tetrazol-1-yl-benzal dehyde (418ng), to give the title
conpound (#4s0iant crgstaliipel soligelvas Writacdted with hexaretto give. the title compound ag

(Di chl °f0”2921?51&{:%%%/58&&?11.35&00: 8:1)), Rf 0.57.
T.L.c.(Hexane/ethylacetate (2:1)), Rf 0.52,

Similarly prepared:-

Intermediate 83
5-(1-Ethyl-1H-tetrazol-5-vI)-2-methoxy-benzaldehyde
From S-bromo-1-ethyl-1H-tetrazole (620mg) and 3-formyl-4-methoxy-phenyi-

boronic acid (0.69g) to give the title compound (483mg) as a white solid.
T...c. (Ether) Rf 0.2.

intermediate 84

. 5-{1-Cvclopropyimethyl-1H-tetrazol-5-yl)-2-methoxy-benzaldehyde.
From a mixture of 5-bromo-1-cyclopropyimethyl-1H-tetrazole with 5-bromo-2-
cyclopropyl-2H-tetrazole (1.91g) and 3-formyl-4-methoxy-phenyl-boronic acid
(1.86g) to give the title compound (657mg) as a yellow solid.
NMR (CDCls) & 0.45 (2H,m}); 0.70 (2H,m); 1.3 (1H,m); 4.05 (3H,s); 4.3(2H,d);
7.2 (1H,d); 8.0 (1H,m); 8.15 (1H,d); 10.55 (1H,s).

Intermediate 85

Cis-2-p-Tolyi-piperidin-3-viamine

A stirred solution of 3-nitro-2-p-tolyl-pyridine (5.0g) in ethanol (200ml) and
Concentrated hydrochloric acid (15ml) was hydrogenated over pre-reduced
Platinum oxide (1.5g) at 23° 1 atm until hydrogen uptake was complete (~3lh).
The mixture was filtered through hyflo washing the pad of hyflo with water then the
filtrate was evaporated in vacuo. Recrystallisation from isopropanoc! water gave 2
tream solid. The solid was treated with 2N sodium hydroxide solution and
Extracted with dichloromethane (5x200ml). The combined organic extracts were
tried (Na,S0,) and evaporated in vacuo to give the titie compound as an orange-
brown gjf which partially crystallised on standing (2.20g).
Tic. (Dichloromethane/ethanol/ammonia (100:8:1) Rf 0.43.

ermediate 86



Exanpl e 26 '
Ci s-[2-(3-Fluoro-phenvl)-piperidin-3-vll-[2-nmethoxy-5-(5- trtFtT7q] n '
trazol-1 - yl)-benzyl]-am ne di hydrochl oride From REPLK&HWEW- gHEE‘F
ci s-2-(3-fluoro-phenyl)-piperidin-3-ylam ne (361ng) and 2-jmgt hoxy- 5- ( 5-
trifluoronmethyl-tetrazol-1-yl)-benzal dehyde (506ng) to givie |t hg bt MARE1997
conpound (140ng) as a pale yellow solid, mg. 239[err]. T.}.k.
(Di chl or onet hane/ et hanol / ammoni a (100: 858)) Rf 0.51 Exanp| e“-27
Ci s-[2-(3-Fl uoro-4-net hyl phenyl ) -pi peridin-3-yl]-[2-nmethoxy-5-(5-nethyltet
azol -1 - yl)-benzyl]-am ne, dihydrochloride-salt From
ci s-2-(3-fluoro-4-nethyl phenyl) 3- p| per|d| nam ne (0.407 g) and 2-methoxy- 5-
1 1) - v . : J’\Qe title corrpound
as a crea = 56 3H), 2.28 (s, 3H),
2.43 - 2.5§ mmturb Ieff , regurﬁmqmrtmmpbewlphos)m ((ammolmnplmemdphospmne/gm 1

P o Rk A M A A AT
J =8 5Hz)tetracnbr:de7(8a mi)iwasijeated 48 refux under nitrogen; %rnc‘JBQHz')Fhe mixture

I\H/I et oggal y@gé ?h%e&?g: Eaiiﬁfh@hrfh@}&@rwbéh:ﬁbi%e PediA vWEr? ard%roﬁ%tﬁéne @ ) %%1435

., 14:6; efher (‘]l);) The poganics were concerﬁrated in vacuo to gwe thel_{ tie comgound as
a yellow solid (20.79).
T.Lc. (Cyclohexane/ethyl acetate (9:1)) Rf 0.81

Intermediate 87

1-{4-Benzyloxy-phenyl)-5-trifluoromethyl-1H-tetrazole .

{4-Benzyloxy-phenyl)-(1-chloro-2,2,2-trifluoro-ethylidene)-amine - (66mmol) was

added to a stirred flask of glacial acetic acid (250mi) at 70° under nitrogen. After 4

min sodium azide (210ml) was added and heating was continued for 3h. After

cooling the mixture was filtered, the filtrate poured into water (750ml) then

extracted with dichloromethane (500m! x3). The combined organic extracts were
 dried (Na,S0,) and evaporated in vacuo. ' Purification by FCC using hexane-ethyt

acetate (19:1) gave the title compound as a white solid (14.5g).

T.lLc. (Cyclohexane/ethyl acetate (19:1) Rf 0.22

Intermediate 88

4-(5-Triflucromethyl-tetrazol-1-vi}-phenol

A solution of 1-(4-benzyloxy-phenyl)-5-trifluoromethyl-1H-tetrazole (45.3mmol) in
ethanol (100mi) and tetrahydrofuran (100ml) was hydrogenated at room
temperature and atmospheric pressure over 10% palladium-carbon catalyst (6g).
After 2h, the mixture was filtered and the filtrate was evaporated to give the title
compound (10.4g) as a cream solid.

T.l.c. (Dichlormethane/ethanol/ammonia(200:8:1)) Rf 0.3.

Intermediate 89

2-Methoxy-5-tetrazol-2-yimethyl-benzaldehyde (A) and 2-Methoxy-5-tetrazol-1-
Yimethyl-benzaldehyde (B).

A mixture of 5-Bromomethyl-2-methoxy-benzaldehyde with 5-chloromethyl-2-
Methoxy-benzaldehyde (0.5g), tetrazole (306mg) and triethylamine (608ul) in




68 Exanpl e 28

Ci s-[2-(3-Fluorophenyl)-piperidin-3-yl]-[2-methoxy-5-(5-neth REPM@EMEN-FSHEET
)-benzyl ]- am ne. dihydrochloride salt From
ci s-2-(3-Fluorophenyl) - 3-pi peridinam ne (0.390 g) and 2-net hpx /Eé%

met hyl t etrazol - 1-yl ) - benzal dehyde (0.46 g) to give the free|bas %’993
portion of which (0.376g) was treated with hydrogen chloridejtp qgive the
title conpound as a white solid (0.409 g‘§5. [err] (D20) 2.05 2.4 (m 3H),
2.45 - 2.58 (m 1 H), 2.58 (s,

- dichloromethane (10ml) was stirred at room temperature for 48h. The mixture was
washed with hydrochloric acid (20ml;2N) then sodium carbonate solution

_(20mi;2N), dried (MgSO,) and the solvent removed to leave the crude product
(373mg). This was purified by column chromatography, eluting with ether to give
the title compound (A) (103mg), Tle. (ether) Rf 0.37 and the title compound (B)
(170mg), T.l.c. (ether) Rf 0.05.

Intermediate 90

2-{4-Nitro-phenyl}-2H-tetrazole _ X X

A mixture of 1-flucro-4-nitrobenzene (20g), potassium carbonate (23.5g) and 1H-
tetrazole (12g) in dimethylformamide (60ml) was heated to 100° under nitrogen for
24h. On cooling, the solvent was evaporated and the residue taken up in water,
extracted with dichloromethane (4 x 100ml), dried (Na;SO,) and evaporated to
give an orange solid. This was purified by FCC (cyclohexane/ethyl acetate (3:1))
to-give the title compound as a solid (6.5g).

T.l.c. (Cyclohexane/ethyl acetate {3:10), Rf 0.43.

Intermediate 91

4-Tetrazoi-2-yl-phenol

A suspension of 4-tetrazol-2-yl-phenylamine (5.4¢) in water (42ml) and conc
sulphuric acid (10ml) was added slowly to a solution of sodium nitrite (2.3g) in
water (8.5ml) at 5°. The resulting green solution was stirred at this temperature for
ca. 30min, treated with.a mixture of water (50mtl) and conc. sulphuric acid (67ml)
and heated to 120° for th. Water (170ml) was added, the reaction mixture cooled,
saturated with brine (100ml) and extracted with dichloromethane (3x100ml), dried
(Na,SO,) and evaporated to give the title compound as an orange solid (1.6g).
T.l.c. (Ethyi acetate/cyciohexane (1:1)), Rf 0.55.

Intermediate 92

2-Hydroxy-5-tetrazol-2-yl-benzaldehyde

Hexamethylenetetramine (5.6g) was added to 4-tetrazol-2-yl-phenol (1.6g) in
trifluoroacetic acid (40ml) and the mixture heated at 60° for 24h. On cooling, the
solution was poured into sulphuric acid (2N, 100ml), extracted with ether




3H), 3.28 - 3.41 (m 1H), 3.66 - 3.74 (m 1H), 3.78 (s, 3H)
(m 1H), 4.15 (d, 1H, J = 13Hz), 4.45 (d, 1H, J = 13Hz), 5.
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3.5Hz), 7.07 - 7.26 (m 3H), 7.30 (dt, 1 H J = 8 and 2Hz) 7 (d 1H J
= 2.5Hz), 7.52 - 7.60 (m 1 H, 7.67 (dd, 1H J = 9 and 2. 5I—z) Cﬂ qug 1gg7
M croanalysis for CJerr]Herr]FN err] O 2HC . 0. 1H[err]O calc

5.82; N, 17.83; d, 15.05; H20, 0.4% Fo@hAd: C, 53.53; H, 5. N—785

a, 14.9; H20, 0.4% Exanple 29

(2S.39)-[2-(4- Fl uorophenyl ) - pi peri di n-3-yl]-(2-nmet hoxy-5-tet
vl)- am ne, dihydrochloride salt From

Zzol - I-yl - benz

25-(4-fl UOf(BxTU&HﬂW ﬁiﬂ@d r(NazS {haﬁdyé dﬁ@teaR TéB- ﬁés‘idtﬁélm EMhﬁQ@WF@U)

concent r at daickibrinelty Yo mudl 5 B SR IPH S

40 M) to gike (tlm'llcbnometbalse) %085@ ear liquid (0.642 g) and

ﬁé e roform (3 x

2- met hoxy-5-tetrazol - 1-yl - benzal dehyde (710 ng) to give the title conpound

as a white povvdery solid (603.6ng).[err] (Derr]OQ, 2.05- 2.37 (m 3H),

2.45-2.59

3.984. 07 (g

-3.49 (m1H), 3.6-3.75 (m 1H), 3.77 (s, 3H),
" | 21 ol J = 12.5Hz for both), 4.98 (d, 1H,

J = 2Hz), Z otud, 2H J = 7.5 and 5Hz), 7.66 (d,
1H, J = 2. M;sswms@rbmateﬂ@g) andgnethyl iodide (OMBrol) overel added tsa solution of
Cerr]Her

Herr]O 1.29

30

APy 5ok BEb 23¢behdiBehydl AUabng) 2 by Rofiambly nfial

Fou
room temperature. e mixture was stirred for 2h then evaporated to give an

orange solid. This was dissolved in water (40ml), extracted with dichloromethane
(3x30ml), dried (Na,SO,) and evaporated. The residue was purified by FCC
(dichloromethane) to give the title compound as a yellow solid (423mq).

T.l.c. {(Ethy! acetate/cyclohexane(1:1)), Rf 0.44.

Intermediate 94

2-Methoxy-5-(1 H-tetrazol-s-vl)-benzaldehyde

Tributyltinazide (1.7g) was added to 3-[1, 3]d|oxolan-2-yl-4-methoxy-benzomtnIe‘
(500mg) followed by a further two portions (2 x 1.7g) of tributyltinazide. The
mixture was stirred at 160° for 2h. After cooling the thick oil was partitioned
between 2N sodium hydroxide ‘solution (30ml) and ether (3x30ml). The aqueous
phase was acidified with concentrated hydrochloric acid and the mixture extracted
into ethyl acetate (3x70mi). The ethyl acetate fractions were dried (MgSQ,) and
concentrated to afford the title compound as a pale yellow solid (530mg).

(5, CDCl,) 4.04 (3H,s), 7.18 (1H,d), 8.43 (1H,dd), 8.57 (1H,d), 10.53 (1H, s).

intermediate 85
2-Methoxy-5-(1-methyl-1H-tetrazol-5-
methyl-2H-tetrazol-5-yl)-benzaldehyde (B).

A mixture of potassium carbonate (400mg) and 2-methoxy-5-(1H-tetrazol-5-yl)-
benzaldehyde (400mg) in dimethylformamide (10ml) was stirred for 1/2 hour then
iodomethane (0.18ml) was added and stirring continued for 20 h. Water (20ml)
was added and the mixture extracted with ethyl acetate (3x 20ml). The organics
were dried (MgSO,) and concentrated in vacuo to afford a yellow solid (370mg).
The solid was purified by FCC eluting with Petrol/sther (1:1— 0:1) to afford the




Ci S- 2- (4- Fl uorophenyl ) - pi peri di n-3-yl ] -[ 2- met hoxy- 5- (et hyl t

enzyl]- am ne, dihydrochloride salt REPtﬁﬁEMIEN;f gHEET
REPLACEMENT SHEET From

ci s-2-(4-fluorophenyl)- 3-piperidi nam ne (96 ng). and 2- net ho><y-5 dg MAR gg?
met hyltetrazol -1 -y[)-benzal dehyde (113 ng) to afford the tiftlje conpoun
(34 ng). [err] (D20) 2.03 - 2.35 (m 3H), 2.42 - 2.55(m 1H)|, 2+58~(s—3H)
3.25 - 3.39 (m 1H), 3.60 - 3.73 (m 1H), 3.78 (s, 3H), 3.94 - 4.03 (m

1H), 4.13 and 4.39 (2d, 2H, J = 13Hz forS®oth), 4.98 (d, 1H —J=4Hz), /.18
(d, 1H, J = 9Hz), 7.27 (t, 2H, J = 8.5 Hz), 7.36 - 7.46 (m 3H), 7.65 (dd,
1H, J = 8.5 and 2.5Hz). Mcroanaiysis. For C21 Herr]FNJerr]Q 2HC . 0.7
Herr]O calcd. C 52.33; H 5.94; N, 17.44; Herr]O 2.6% Found: C,

52.14; H %uB4combodnd 8} (3¥6ngy- G%c. (Dichloromethane/ethanol/ammonia(200:8:1)) -
Rf 0.62 and the title compound (A)

T.l.c. (Dichloromehtane/ethanol/ammonia(200:8:1)) Rf 0.37.

intermediate 96

1-Cyclopropyimethyl-1H-tetrazole and 2-cyclopropvimethyl-2H-tetrazole.

A mixture of cyclopropyimethylbromide (15g), tetrazole (12g), triethylamine
(23.8ml) and 4-dimethylaminopyridine (25mg) in dichloromethane (500ml) was left
to stand ovemnight at room temperature. The mixture was washed with water
(250ml) and 2N aqueous sodium carbonate (2x250ml), dried (MgSO,) and
concentrated in vacup to afford the title compounds as ca (1:1) mixture (8.0g).

Iintermediate 97

5-Bromo-1-cyclopropyimethyl-1H-tetrazole  and 5-bromo-2-cyclopropyl-2H-
tetrazole.

A solution of bromine (21.5g) in chioroform (20mi) was added dropwise to a
solution of. 1-cyclopropylmethyl-1H-tetrazole and 2-cyciopropyimethyl-2H-tetrazole
(8.0g) in acetic acid (50ml) and chloroform (100mi) at reflux under nitrogen. After
heating for 18 h the mixture was cooled and evaporated in vacuo to give a red oil.
This was dissolved in ethyl acetate (200ml) and washed with aqueous sodium
metabisulphite solution, water (100ml) then saturated brine, dried (MgSQ,4) and
evaproated in vacuo. Trituration with ether gave the title compound (1.91g) as a
grey solid.

T.l.c. (Hexane/ethylacetate(9:1)) Rf 0.87.

Evaporation of the triturate gave a second portion of the title compound as a black
ail (7.52g).

Intermediate 98

2-Methoxy-5-(tetrazol-1-yl) benzoic acid, methyl ester.

Sodium azide (0.54 g) was added to a stirred solution of 2-methoxy-5-amino
benzoic acid, methyl ester (1 g)'and triethy! orthoformate (1.38 ml) in glacial acetic
acid (8 ml) and dimethylformamide (2 ml). The mixture was heated to 79-80°.
After 1% h, the solution was allowed to cool (ice-water bath) and a solution of
Sodium nitrite (0.57 g) in water (10 ml) was added slowly. After stirring for 30 min,
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Exanpl e 31

cis-[2-(3.4-Difluorophenyl)-piperidin-3-yl]-[2-nmethoxy-5-(5 g\ s vae)
1-vl)- benzyl]-am ne, dihydrochloride salt From ﬁﬁ’tﬁ'ﬁéﬁEN S"'EET
cis-2-(3,4-difluorophenyl)-3-piperidinamne (1.49 g,) and 2fnpt hoxy-5-(o-
met hyl tetrazol - 1-yl ) - benzal dehyde (218 ng) to give the reduft|vg g ,ggyn
product (187 ng) a portion of which (120 ng) was treated w [ h] concentrated
hydrochloric acid (3 drops) to give the 9% ed conpound (64| ng—ferri
(Derr]O 2.03-2.36 (m 3H), 2.42 - 2.56 (m 1 H), 2.58 (s,}3H), 3.26 -
3.40 (m 1 H), 3.62 - 3.74 (m 1 H, 3.81 (s, 3H), 3.97 - 4.06 (m I1IH),
4.15 and 4.42 (2d, 2H, J = 13.5Hz for both), 4.98 (d, 1H, J = 3.5Hz), 7.18
- 7.52 (m Skbter (4GBI) wds atided ) Afted 20h ate rAixture )wasVikkeredn alhesresiduab white

H F y 1 Y 7 (y
Qerr] Her 1] B AN BA R her 53 B fn vl 31 2 16 g8 ndhind Eohibung
cis-[2-(3.4- @33Q)dﬁ©ﬁl$5n1ﬂ7) pi peri di n- 3- yI] [ 2- met hoxy-5-tetrazol -1
-yl -benzyl ]-am ne. di hydrochloride salt From '

cis-2-(3, 4-di fl uor oﬁhgayl ) - 3-pi peridinam ne (356 ng) and 2- nmet hoxy- 5-
tetrazol -1-y. yde (360 ng) to give the title conpound (529 ng)
dtharob9 (m 1H), 3.25-3.39 (m

2 920 05 Ll ool ¢ s B ol ekl
= 8Hz), 7.69sysbensiEn, Lndepwitrogen, 88 Retiethoxy+5-(betrazel-Ant) REDIgIc SBekd (rethyl
H . M croanabys} frg) iPteti@hybroriiafl (i 5il)S" ARBE 8'rhih@ €5itioR of fle®idnboi(288mg) in
tetrahydrofuran (2ml) was added over 1 min. The cooling bath was removed .and
the mixture stirred for 86 min. The solution was cooled (ice-water bath) and 3M
aqueous hydrochloric acid (¥%-1ml) was added, forming a thick gel. Water {5 ml)
was added, followed by more 3M aqueous hydrochloric acid (5 ml). A solution of
sodium nitrite (325 mg) in water (1 ml) was then added. After 1%h, water (15 mi)
was added and the resulting solution was.extracted with ethyi acetate. The organic
.phase was washed successively with dilute hydrochloric acid and water, and then
dried (MgSQ,). Evaporation gave a yellow solid which was stirred with ethyl
- acetate (ca3ml). Filtration gave a grey/white solid, which was washed with a
mixture of ethyl acetate and petroleum ether (bp 60-80°) (1:1) and dried to give the
title_compound (331mg); nmr, 5 (d8-DMSO0), 3.88 (s,3H), 4.58 (d,2H, J = ca 8Hz),
5.34 (t, 1H, J = ca '8Hz), 7.20 (d, 1H, J = ca 10Hz), 7.75 (dd, 1H, J = ca 10HZ, J =
" ca4Hz), 7.86 (d, 1H, J = ca 4Hz), 10.01 (s, 1H). '

Intermediate 100
| 2-Methoxy-5-(tetrazol-1-yl\benzaidehyde.

Active manganese dioxide (77mg) was added to a stirred solution of 2-methoxy-5-
(tetrazol-1-yl)phenyimethanol (40mg) in tetrahydrofuran (1mi). After 30 min the
mixture was heated in an oil-bath at 70°, After a further 30 min, active manganese
dioxide (67mg) was added. After a further 1h the mixture was allowed to cool and
then filtered. The filtrate was evaporated to give the title compound as a yellow
solid (33mg); nmr, & (d6-DMSO0), 4.4 (s,3H), 7.53 (d,1H, J = ca 10 Hz), 8.12-8.23 {m,
2H), 10.12 (s,1H), 10.40 (s,1H).

Example 1




-

calcd C, 49.99; H 5.20; N, 17.49; Herr]O 1.5% Found: C, 49.89; H_ 5.03;

N, 17.38; H20, 1.5%

Exanpi o 33 REPLACEMENT’ SHEET
cis-r2-(3.4-Difluoro-phenyl)-piperidin-3-yl]-[2-nmethoxy-5-(b-trifluoronethy

| -tetrazol - 1-yl)-benzyl]-anine di hydrochloride From 0 6 MAR 1997
cis-2-(3,4-difluoro-phenyl)-piperidin-3-ylam ne (93ng) and P-pnet hoxy-5-(5-

trifluoronethyl-tetrazol-1-yl)-benzal dehyde (120ng) to givejthe title

conpound (46ng) as a white solid, mp. &Bb6.

-5-tetrazol-1-

- dihydrochloride :

To a solution of cis-2-phenylpiperidin-3-yl-amine (1.22mmol) and 2-methoxy-5-
tetrazol-1-yl-benzaldehyde (1.22 mmol) in dichioromethane (25mi) was added
sodium triacetoxy borohydride (1.70mmol) and 2 drops of glacial acetic acid. The
mixture was stirred at room temperamre under nitrogen atmosphere for 18h. The
solvent was evaporated in vacuo and the residue quenched with 2N solution of
sodium carbonate (20ml) and extracted with ethyl acetate (3x50ml). The organic
layer was treated with 2N hydrochloric acid solution (20ml) and the acidic portion
basified with 2N sodium.carbonate solution and extracted with dichloromethane
(3x100ml). The organic extracts were dried (MgSQyg), filtered and concentrated to
give a residue which was purified by FCC (dichloromethane/ethanol/ammonia -
200:8:1) to give a white foam which was dissoived in ethanol (15ml) and treated
with 1M hydrochloric acid solution in ether (2.5ml). The solvent was evaporated.
in vacuo and the resulting white solid triturated with isopropanol and filtered to
afford the title compound. (49 %).

m.p. 242-243°

T.l.c. (Dichloromethane/ethanol/ammonia (200:8:1)) Rf 0.5

Similarly prepared:-

Example 2
{2-Methoxy-5-tetrazol-1-yl-benzy!)-([2S,3S]-2-phenyl-piperidin-3-yl)-amine
dihydrochloride

From 2-methoxy-5-(tetrazol-1-yl)-benzaldehyde (0.55g) and [2S]-phenyl-piperidin-
[3S]-yl-amine (0.47g) to give the title compound as a white solid in 81% vyield.
m.p. 243-244°

T.lc (DichIpromethanelethanollammonia (200:8:1)) Rf 0.5

Example 3

dihydrochloride
From 2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (1.14mmol) to give the
title compound as a white solid in 60% yield.
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“T.I.c. (Di chl or onet hane/ et hanol / ammoni a (100:8:1)), Rf
Cci s-[2- Met hoxy-5-(5-nethyl-tetrazol -1 REﬁACEﬁﬁW SﬁEﬁ.
-yl)-benzyl]-[2-(4-trifluoronethyl-phenyl)- piperidin-3-yl]-am ne.
di hydrochl oride salt Borane (1 Min THF, 2.53 m) was addefl togd MAR 9379
solution of cis-5-[2-nethoxy-5-(5-nethyl-tetrazol -
-yl')-benzyl am no] - 6- (4-trifluoronmethyl- ghenyl)-pi per| di n- - 6e—(19378 _
ng).in dry tetrahydrofuran (10 m). The m xture was stirre¢ at room <
tenperature under nitrogen for 70 h, quenched wi th saturated agqueous sodi um
carbonate, extracted Jwith ethyl acet ate and dried (MgSg err]). Renoval of
the sol vent %gve %em due which was treated with trifluoroacetic acid (1

in nmet HA 371) and heated on a steambath for 30 m ns. Evaporation
gave t he tfTibU@Dl@ﬁl@ﬁémétr@ﬁlelbtﬁéﬂ\éI/aMirhéﬁlaV(dGO®1 IRfissd bet ween aqueous
sodi um carbonate (2 M 50 m) and ethyl acetate (50 m). The organic
sol ution was separated, washed w th nore aqueous sodium carbonate (2 M 2 x

50. m), drigxk mmsq err]) and concentrat ed in vacuo to give the crude
product (19% ) )

nmet hanol - di“& 4 : s - =2 = 1)
reducti on lb hOIKdE 3 ng) was di ssol ved in a mxture of d| oxan (0 7 n1)

d hyl
Sdeq. T w0 SRl %‘%az@gi @%ﬁé&"éﬁ ﬁ"ﬂ&é’?@ﬁg OBt ftolglvé ke
washed wit rmmu_ﬁmﬁa%wald(wwh&g)sohq‘m s hydrochl ori de sal t was

di ssol ved I'“(F(?E(? AAgee of nmethanol (5 m) and water (0.6 nml) and acetone

(20 m) was solid was forned gradual lé’ whi ch was filtered, dried
at 40- T.lc (Dich!oromethane/ethanollammoma (200:8:1)) Rf 0.6

Example 5

2-methoxy-{5-(5-Pro ,Qvl-tetrazol-1 -yh)-benzyl}-{cis-2-phenyl-piperidin-3-yl}-amine
dihydrochloride

From 2-methoxy-5-(5-propyl-tetrazol-1 -y!)-benzaldehyde (260mg) to give the title
compound as a white solid {343mg). :

m.p. 247-249°

T.l.c. {(Dichloromethane/ethanol/ammonia, 100:8:1), Rf 0.47.

Example 6
[2-Methoxy-5-{5-methyl-tetrazol- 1-vlLben;yI]-([23,38]-2-ghenyi-g|gend|n-3-1i)-
amine_dihydrochloride
To a solution of [2S]-phenyl-piperidin-[3S}-ylamine (4.6mmoles) and 2-methoxy-5—
(5-methyl-tetrazol-1-yl)-benzaldehyde (4.6mmoles) in dichloromethane (50ml) was
added sodium triacetoxy borohydride (6.9mmoles) and 5 drops glacial acetic acid.
The mixture was stirred at room temperature under nitrogen atmosphere for 18h.
* The solvent was evaporated in vacuo and the residue quenched with 2N solution
of sodium carbonate (30ml) and extracted with ethyl acetate (50ml). The organic
layer was treated with 2N hydrochloric acid (50ml) and the acidic portion basified
with 2N sodium carbonate solution and extracted with dichloromethane (3x100mi).
The organic extracts were dried (K,COj), filtered and concentrated to give a
residue which was purified by FCC (dichloromethane/ethanol/fammonia - 150:8:1)
to give a pale yellow oil which was dissolved in ethanol (50ml) and treated with 1M
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215[err] In vacua to give the title conpound as a creany white solid (43 q

nmg). [err] (Derr]O 2.08 - 2.42 (m 3H), 2.46 - 2.56 (m 1
3H), 3.28 - 3.43 (m 1H), 3.72 (s, 3H), 3.70 - 3.82 (m 1H)}
(m 2H), 4.44 (d, 1H, J = 13.5Hz), 5.07 (d, 1H, J = 3Hz), 7} O

OHz), 7.41 (d, 1H, J = 2Hz), 7.49 (d, 2H J = 6% Mjhlﬁ 19&7
REPLACEMENT SHEET 8Hz)
7.64 (dd, 1H, J =9 and 2Hz) 7.81 (d, 2H, J = 8Hz). Mass spﬂctromatry For
Cerr]Herr]Flerr]Nerr]O mz 447 (M €2r]). Sinilarly prepared:

- hydrochloric acid solution in ether (10ml). The-solvent was -evaporated in vacuo
to afford the title compound as a white solid (92%).

m.p. 244-246°

T.l.c. (Dichloromethane/ethanol/ammonia (150:8:1)) Rf 0.30

Example 7
[2-Methoxy-5-(5-trifuoromethyl-tetrazol-1-yl)-benzyil-([2S.3S}-2-phenyl-piperidin-3-
yl}-amine dihydrochioride
A mixture of [2S]-phenyl-piperidin-[3S}ylamine (1.14mmol), 2-methoxy-5-(5-
trifluoromethyi-tetrazol-1-yl-benzaldehyde (1.2mmol), sodium
triacetoxyborohydride (2.37mmol) and acetic acid (3 drops) in dichloromethane
(25mi) was stirred at 23° under nitrogen for 64h. 2N sodium carbonate solution
(50ml) was added and the mixture extracted with dichloromethane (3x25ml). The
- combined extracts were washed with saturated brine (50ml), dried (MgSO,) and
evaporated. Purification by FCC with dichloromethane/ethanol/ammonia (400:10:1
— 100:10:1) gave a colourless viscous oil. This was dissoived in methanol (10mi)
and treated with 2N ethereal hydrogen chloride (~10ml). Evaporation in vacuo and
trituration with i-propyl acetate gave the title compound as a white solid (210mg).
T.l.c. (Dichloromethane/ethanci/ammonia {(200:10:1)) Rf 0.39
Optical Rotation (¢ 0.003g/ml. water) +50.35°.

Similarly prepared:-

Example 8

[5-(5-Cyclopropyl-tetrazol-1-yl}-2-methoxy-benzyi]-(2S-phenyl-piperidin-3S-y!)-
amine dihydrochloride

From 2S-phenyl-piperidin-3S-ylamine (176mg) and 5-(5-cyclopropyl-tetrazol-1-yl)-
2-methoxy-benzaldehyde (244mg) to give the title comgoun (300mg) as a pale
yellow solid, m.p. 272°.

Tlc (Dichloromethane/methanocl/acetic acid/water (120:15:3:2)), Rf 0.22

Example 8
[2-Methoxy-5-(5-methyisulfanyl

amine dihydrochloride

~tetrazol-1-vl
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Exanpl e 35 cis-(2-Methoxy-5-tetrazol -

-yl -benzyl)-[2-(4-trifluoronethyl-phenyl)-piperidin-3-yl]- amges
dr hydrochl oride salt From REPLACHV“_[‘T SHEET
Ci s-5-(2- Met hoxy-5-tetrazol -1-yl)-benzyl am no-6-(4-trifl uor omgt Hyt=ptremnyt—=
pi peridin-2-one (273.1 ng) and borane.(1Min the THF, 3.7 m) td %geMéﬁﬁ a7
title conpound (98.8 ng). [err] (Derr]0.2.05 - 2.60 (m 4H), 3
(m 1H), 3.67 - 3.83 (m 1H), 3.71 (s, SﬁP, 4.08 - 4.21 (m 2H), 444 {d

1H, J =13Hz), 5.05 (d, 1H, J 3Hz), 7.09 (d, 1 H J :8.5Hz » 745(d

2H J 8Hz), 7.66 (d 1 H, J 2Hz). 7.78 (d, 2H, J = 8Hz), 78%—(dd—t—H
J = 8. 5 and 2Hz), 1 H). Mass spectronetry. For '
q err] H er rfffq"@rr][RFbPh?WI'WQﬂdIB@ﬂMaMme Ex42B2®mgB6 and -2-methoxy-5-(5-

(5- (5- Am nopletiyisia nyi‘-téﬂ%zn?-free s @ap@édm%%)%egwémém%i&@&m&-am

I ne trihydrochlor)de To e 0
[ 4- met hoxy- 80 CFfevhite sold (484m8)amP.245)1 ari no- net hyl ) - phenyl ] - cyanani de

di hydrochl otijge (0. IbfoniétABAEtRAREEnttRohikiol 5: 5098Y) URF=z3 de (0. 13g)
and anmmoni um chl oride (0.16g) were added and the m xture heated to 100[err]

for 1 8h under an atmosphere of nitrogen. The m xture was allowed to cool

and brine (ERam !gawed The soI uti on was extract ed with dichl oronmet hane

(3x10m) an

evapor at ed 43 FE e EFe : e OTOF O e

el uting wi tdﬂdndaﬂl’ﬂmmﬂet hane et hanol ammnl a (200 8: 1) The |sol at ed

pr oduct nas FRbm S2 & Hoxy-5-(5-phenyl-tetrazol-1-yl)-benzaldehyde (0.35g and 2S-phenyl-
: piperidin-3S-ylamine (0.218g), to vyield the title compound as a white solid

(0.525g), m.p. 248-250°,

T.lec. (Dichloromethane/ethanol/ammonia (200:8:1)), Rf 0.25.

~ Example 11
[2-Methoxy-5-(5-methviimino-4 5-dihydro-tetrazol-1-yi)-benzyl]-(2S-phenyl-
piperidin-3S-yi)-amine trihydrochioride
From 2-methoxy-5-(5-methylimino-4,5-dihydro-tetrazol-1-yl)-benzaldehyde
(117mg) and 2S-phenyl-piperidin-3S-ylamine (93mg) to yield the titie compound as
a white solid (200mg), m.p. 260-263° (dec).
T.lc (Dichloromethane/ethanol/ammonia (100 8:1)), Rf 0.05.

Example 12
N-(1-{4-Methoxy-3-[(2S-phenyl-piperidin-3S-ylamino)-methyil-phenyl}-1H-tetrazol-
5-yl)-acetamide dihydrochloride

From [1-(3-formyi-4-methoxy-phenyl)-1H-tetrazol-5-ylj-acetamide (141mg) and 2S-
phenyl-piperidin-3S-ylamine (100mg) to yield the title compound as a white solid
(150mg), m.p. 228-230°.

T.lc. (Dichloromethane/ethanol/ammonia (100:8:1)), Rf 0.1.

Example 13
[5-(5-Dimethylamino-tetrazol-1-vi

amine trihydrochloride




.

ivn di chl oronet hane (5m ) and treated with hydrogen chloride (1m of a 1M
solution in ether) to give a white precipitate. The sol vents were

t

evaporated to give the title compound (0.048g), mp. 228-2 T}

(Di chl or onet hane/ et hanol / ammoni a (100:8:1)), Rf.O0.1. Exarrgﬂ P!?.QCEMENT SHEET
72 (2- Et hoxy-5-tetrazol -1-yl -benzyl - ([ 2S , 3F] - 2- phenyl plpgri dé nmgl&

am ne di hydrochl oride To a solution of [2S]-phenyl piperidip- 33] )M
(1.9mmol ) in dichl oromethane (20m ), acetic acid (2. 7mmol){was added.
Sodi um tri acet oxyborohydride (2.7 mvl) @ds then added and{the m xture
stirred for 2h and the sol vent renoved.

From 5-{5-dimethylamino-tetrazol-1-yi)-2-methoxy-benzaldehyde (200mg) and 2S-

pheny!-piperidin-3S-ylamine (150mg) to yield the title compound as a white solid
_(307mg), m.p. 266-269° (dec.).

T.lc. (Dichloromethane/ethanol/ammonia (100:8:1)), Rf 0.21.

Example 14 .
[5-{5-Diethylamino-tetrazol-1-yl)-2-methoxy-benzyl]-{2S-phenyl-piperidin-3S-yi)-
amine trihydrochloride

From 5-(5-diethylamino-tetrazol-1-yl)-2-methoxy-benzaldehyde (0.215g) and 2S-
phenyl-piperidin-3S-ylamine (0.137g) to give the title compound as a white powder
(0.34g), m.p. 229-231°.

T.lc. (Dichloromethane/ethanol/ammona (100:8:1)), Rf 0.24. -

Example 15
1,1.1-Trifluoro-3-(1{4-metho

phenyi}-1H-tetrazol-5-yl)-propan-2-one dihydrochloride
28-phenyl-piperidin-3S-ylamine (28mg) and 2-methoxy-5-[5-(3,3,3-trifluoro-2-oxo-
propyl)-tetrazol-1-yl}-benzaldehyde (50mg) to give the title compound (30mg) as a
white solid, m.p. 284°,

T.lc ( Dichloromethane/ethanol/ammonia (100:8:1)) Rf0.32

Example 16
[5-(5-Methanesulfonyl-tetrazol-1-yl)-2-methoxy-benzyil-(2S-phenyl-piperidin-3S-
yh}-amine dihydrochloride

From [2S]-phenyi-piperidine-{3S}-ylamine (125mg) and 5-(5-methanesulfonyl-
tetrazol-1-yl)-2-methoxy-benzaldehyde (200mg) to afford the title compound as a
white solid (173mg), m.p. 235°.

T.l.c. (Dichioromethane/methanol/ammonia (967:30:3)), Rf=0.12

Example 17
[3-Fluoro-2-methoxy-5-(5-methyi-tetrazol-1-yl)-benzy!}-(2S-phenyl-piperidin-3S- )-

amine dihydrochloride.




P

The residue was partitioned between ethyl acetate (50m ) and 2N sodi um

carbonate solution. The aqueous was re-extracted wth ethyhrm L]
(2x50n ) and the combined organics were dried (Na[err] Sqﬁﬁgﬂgmm]- ,SHk
it ed Wi th

to a gum which was di ssolved in hot ethanol (10m) and tr:

concentrated hydrochloric acid, The crystals were harvestgd MBS BRI o
give the title conpound (O. 689) as a whigse crystalline so" iH. [err]
(Derr]O 1.32 (3H, t, J:9Hz), 2.15 (2H, n), 2.35 (1H, m§ 2.56 (1H m,
3.33 (1H, M, 3.74 (1H, m, 4.00 (2H, m, 4.20 (1H, d J=1lBEz}—q4-44%L1H_d
J16Hz) 4.98 (1H, d, J=4Hz), 7.12 (1H, d, J9Hz 7.25 ( 2H, ,745(3H

55. ’ 51%63 ( %Emiﬂ%si ﬁ%l‘ﬂlﬂ%%%@( Hg‘l@ﬂ%@“%c?%? :?Tgi e?rt"? N‘[5 g&‘?j‘ ‘bb q‘iclﬁ es

C. 55. 88% metmyl “avgzait1-gi3-beaaldehydd B 58g)Ioraffand tive title campdund doxamiite 38

(2- Isoprop %7% @ 7’\3!5 %,I benzyl)-T(2S, 3] - 2- phenyl pi peridin-3-yl)
am ne di hy roc B From2%i sopropyl -5-tetrazol -1-yl benzal dehyde

(1. 29mml ) Tds. @t@alormetnaneénemmuwmmm@ﬁ? 38:3), RAO28 crystalline solid,
[err] (D20) 1.30 (6H, n), 2.14 (2H, m), 2.38 (1H m, 2.55 (1H n), 3.33
(1H, ), 3.72 (1H,_n), 4.02 (1Hn), 4.18 (1H, d J=16Hz), 4.40 (1H, d,
J=16Hz), 4Ex@mplei8n). 4.93 (1H d J=3Hz), 7.19 (3H, m), 7.39 (3H n), 7.60

(1H, d J=3He)2 Mefibxi et ol T-yi-beBb)-(2-P-tofi bideridih-3-yl)-amine
dihydrochloride
From cis-2-p-tolyl-piperidin-3-ylamine (0.167g) and 2-methoxy-5-(5-tetrazol-1-yl}-
benzaldehyde (0.180g) to give the title compound as a white solid {237mg), m.p.
152-153°.

T.le (Dichloromethane/ethancl/ammonia (200:8:1)) Rf‘ 0.20.

P RE]
o

Example 19 _ .
cis-[2-Methoxy-8-(5-trifluoromethyi-tetrazol-1-yl)-benzyl-[2-p-tolyl-piperidin-3-yl]-
amine dihydrochloride

From cis-2-p-tolyl-piperidin-3-ylamine (300mg) and 2-methoxy-5-(5-trifluoromethyl-
tetrazol-1-yl)-benzaldehyde (429mg) to give the title compound (145mg) as a pale
yellow solid, m.p. 240°. |

T.lc. {Dichloromethane/ethanol/ammonia (100 8:1)) Rf0.35

Example 20
cis-[2-Methoxy-5-{5-methyl-tetrazol-1-yl)-benzyil-(2-p-tolyl-piperidin-3-yl}-amine
dihydrochloride

From cis-2-p-tolyl-piperidin-3-ylamine  (500mg) and 2-methoxy-5-(5-methyl-
tetrazol-1-yl)-benzaldehyde (573mg) to give the title compound as a white solid
(191mg), m.p. 252-3°.

T.L.c. (Dichloromethane/ethanol/ammonia (95:4:1)), Rf 0.22.

Example 21
cis-[2-(3-Bromo-phenvl)-piperidin-3-vil-(2-methoxy-5-tetrazol-1-yl-benzyl)-amine
dihydrochloride




-

Found: C, 55.13% H, 6.64% N, 17.47% d, 14.8% (err]H eW.
0.8H err]Orequires C, 55.07% H, 6.64% N, 17.51% d, 14. LAGKMEATeSHBET
(2- Met hoxy-5-tetrazol - 2-yl - benzyl ) - (2S- phenyl - pi peri di n- 3S-|ylp—antme

di hydr ochl ori de

From [ 2S] - phenyl - pi peri din-[3S] -yl am ne (173ng) and 06 &RR 799.?
2- met hoxy-5-tetrazol - 2-yl - benzal dehyde 6800ng) to give thg tiitle—conpound
as a white solid (285ng), mp.

L p—

From cis-2-(3-bromo-phenyl)-piperidin-3-ylamine (500mg) and 2-methoxy-5-
tetrazol-1-yl-benzaldehyde (403mg) to give the title compound as a cream solid
(145mg) m.p. 245° dec.

T.l.c. (Dichloromethane/ethanol/ammonia {100:8:1)) Rf 0.40.

Example 22
cis-{2-Methoxy-5-(5-methyl-tetrazol-1-yi)-benzyll-{2-(4-methoxy-phenvi)-piperidin-
3-yil-amine dihydrochloride
From cis-(4-methoxy-phenyl)-piperidin-3-ylamine (443mg) [cis-2-(4-Methoxy-
phenyl)-piperidin-3-ylamine dihydrochloride (677mg) was partitioned between
dichloromethane (50mi) and 0.88 ammonia (10ml). The phases were separated
and the aqueous was extracted with dichloromethane (2x‘30ml). The combined
organics were washed with water (20ml) and brine (20ml), dried (Na,SO,) and
- evaporated in vacuo to leave the free base (443mg)] and 2-methoxy-5-(5-methyl-
tetrazol-1-yi)-benzaldehyde (469mg) to give the title compound (115mg) as a white
powder with m.p. >145° (darkened), >190° decomposed.
T.l.c. (Dichloromethane/ethanol/ammonia, 150:8:1), Rf 0.23.

Example 23 :
cis-[2-{3-Bromo-4-methyi-pheny!|)-piperidin-3-yl]-[2-methoxy-5-(5-methyl-tetrazol-1-
yh-benzyll-amine dihydrochloride

From 2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzaldehyde (812mg) and cis-2-(3-
bromo-4-methyl-phenyl)-piperidin-3-ylamine (1.03g) to give the title compound
(752mg) as a white powder with m.p. >220° (decomposed).

T.l.c. (Dichloromethane/ethanol/ammonia, 150:8:1) Rf 0.27.

Example 24
cis-[2-(3-Chloro-phenyl}-piperidin-3-ylj-(2-methoxy-5-tetrazol-1-yl-benzyl)-amine
dihydrochloride

From 2-methoxy-5-tetrazol-1-yl-benzaldehyde (300mg) and cis-2-(3-chloro-
- phenyl)-piperidin-3-ylamine (423mg) (cis-2-(3-Chloro-phenyl)-piperidin-3-ylamine
dihydrochloride (360mg) was partitioned between dichloromethane (30mi) and
0.88 ammonia (10ml). The phases were separated and the aqueous was washed
with dichloromethane (2x20ml). The combined arganics were washed with water



222[err]. T.l.c. (Di chl or onet hane/ et hanol / ammoni a (945: 58:8))-Rf_0.3
Exanpl e 40 (2- Met hoxy-5-tetrazol -1 REPLACEMENT SHEET
-yl met hyl - benzyl ) - (2S- phenyl - pi peri di n-3S-yl ) -am ne di hydr oghlforrde—trom

2S- phenyl - pi peri di n-3S-yl am ne (134ng) and 2-nmet hoxy-5-tetrgzgl 41

yl met hyl - benzai dehyde (165ng) to give the title conpound asja mﬂi@%l’gg
(235ng), T.l1.c. (Dichloronethane/ et hanol /amoni a(100: 8: 1)) 29 [[err]
+53. 13[err] (c = 0.002g/mM, Herr]O. Exanple 41 ;
(2- Met hoxy- 5-t et razol - 2- yl met hyl - benzvl ) §72S- phenyl - pi peri df
di hydrochl ori de From 2S- phenyl - pi peri di n-3S-ylam ne (81 ng) and

2- met hoxy-5-tetrazol - 2-yl net hyl - benzal dehyde (100ng) to give the title
conpound as a white solid (122ng), T.1.c.

(Di chlor OnPt:iGiﬁE/aﬂtlfbimé"(B@mm dried (N2, 80}) anfRevBpsfatedixvadid o 184l8 thé %&é.

1561, 1510,,145 259,. 1029 .~ EX e, 42 [ 2- -5-(1
Moothyl - 10: bEES 420951 1oy e 1Be el corBaaT (E7aal 5513 WEEGISSL Withem.P.
di hydr ochl osRd8° Sankende p¥24%7 dguopeyoseédn- 3-yl ami ne (81 ng) and

2- met hoxy- 54}, - met hia bkl 8A8)ethanol/ammonia, 150:8:1), Rf 0.24.

Example 25
[2S-{4-Fluoro-phenyi)-piperidin-3S-vyil-{2-methoxy-5-(5-triflucromethvi-tetrazol-1-
vl)-benzyll-amine dihydrochioride

From 2S-{4-Fluoro-phenyl)-piperidin-3S-ylamine: (300mg) and 2-methoxy-5-(5-
trifluoromethyl-tetrazol-1-yl-benzaldehyde (418mg), to give the title compound
(450mg) as a pale yellow solid, m.p. 274°. '

T.l.c. (Dichloromethanefethanol/ammonia (100:8:1)), Rf 0.57.

Example 26 ‘ ,

- cis-{2-(3-Fluoro-phenyl)-piperidin-3-vil-{2-methoxy-5-(S-trifluoromethyl-tetrazol-1-
}-benzvil-amine dihvdrochloride
From cis-2-(3-fluoro-pheny!)-piperidin-3-ylamine (361mg) and 2-methoxy-5-(5-
trifluoromethyl-tetrazol-1-yl)-benzaldehyde (506mg) to give the title compound
(140mg) as a pale yellow solid, m.p. 239°.
T.lc. (Dichloromethane/ethanol/ammonia (100:8:1)) Rf 0.51

Example 27
cis-[2-{3-Fluoro-4-methylpheny!)-piperidin-3-yi}-[2-methoxy-5-(5-methyitetrazol-1-
1)-benzyl}-amine, dihydrochloride salt
From cis-2-(3-fluoro-4-methylphenyl)-3-piperidinamine (0.407 g) and 2-methoxy-5-
(5-methyltetrazoi-1-yl)-benzaldehyde (0.452 g) to give the title compound as a
creamy solid (0.603 g). & (D20) 2.00 - 2.40 (m, 3H), 2.28 (s, 3H), 2.43 - 2.58 (m,
1H), 2.60 (s, 3H), 3.27 - 3.40 (m, 1H), 3.60 - 3.74 (m, 1H), 3.75 (s, 3H), 4.00 - 4.08
(m, 1H), 4.15 (d, 1H, J = 13.5Hz), 4.48 (d, 1H, J = 13.5Hz), 4.95 (d, 1H, J = 3.5Hz),
6.93 - 7.09 (m, 2H), 7.13 (d, 1H, J = B.5Hz), 7.36 - 7.47 (m, 2H), 7.68 (dd, 1H, J =
8.5 and 2Hz). Microanalysis for CooHo7FNg0.2HC!.0.11 H20, calcd. C, 54.44; H,
6.07; N, 17.31; Cl, 14.61; Hp0, 0.4%. Found: C,53.98; H, 5.98; N, 17.05: CI, 14:6;
H20, 0.4%. '




o

é-yl ) - benzal dehyde (100ng) to give the title conpound (50m). T.l.¢C

(Di chl oronet hane/ et hanol / amoni a(200: 8:1)) Rf 0.06 ([err]RE _[:_,\[:-,;,{ )Q

1.59(1H,tt), 1.69 (2H, brs), 1.87 (1H, tt), 2. 145]%—&?‘ W SHEEF

2.73-2.87 (2H, td and q), 3.26(1H, ddd), 3.53, 3.73 (2H, AB

3.89 (1H d), 4.0 (3H,s) 6.84 (1Hd), 7.12-7.31(6H m), 7.56]|( Drbddl

43 [ 2- Met hoxy-5-(2-nmet hyl -2Htetrazol -5-yl)

-(ci s-2-phenyl - pi peridin-3-yl)- am ne di hydrochl qri de.
68

(1H.dq),

- benzyl ]
74

362[$Hs)I
&

Example 28
cis-{2-

amine, dihydrochloride salt

From cis-2-(3-Fluorophenyl)-3-piperidinamine (0.380 g) and 2-methoxy-5-(5-
methyltetrazol-1-yl)- benzaldehyde (0.46 g) to give the free base (0.6g) a portion
of which (0.376g) was treated with hydrogen chloride to give the title compound as
a white solid (0.409 g). § (D20) 2.05 - 2.4 (m, 3H), 2.45 - 2.58 (m, 1H), 2.58 (s,
3H), 3.28 - 3.41 (m, 1H), 3.66 - 3.74 (m, 1H), 3.78 (s, 3H), 4.01 - 4.09 (m, 1H),
4.15 (d, 1H, J = 13Hz), 4.45 (d, 1H, J = 13Hz), 5.01 (d, 1H, J = 3.5Hz), 7.07 - 7.26
(m, 3H), 7.30 (dt, 1H, J = 8 and 2Hz) 7.46 (d, 1H, J = 2.5Hz), 7.52 - 7.60 {m, 1H),
7.67 (dd, 1H, J = 9 and 2.5Hz).- Microanalysis for C21Ho5FNg0.2HCL0.1H20,
calcd. C, 53.52; H, 5.82; N, 17.83; Cl, 15.05; H20, 0.4%. Found: C, 53.53; H,
5.72; N, 17.85; Cl, 14.9; Ho0, 0.4%.

Example 29
(25.3S)- [2-(4-Fluoroghenyi)-glgendm-3-vll-(2-methoxv-5—tetrazol-1 -yl-benzyl)-
amine, dihydrochloride sait
From 2S-{4-fluoro-phenyl)-piperidin-3S-ylamine-2R, 3R-bis-(4-methyl-benzyloxy)-
succinate (2.14 g) which was dissolved in aquecus ammonia (25 ml concentrated
ammonia in 25 mi H,0) and extraction with chloroform (3 x 40 ml) to give the free
base as a clear liquid (0.642 g) and 2-methoxy-5-tetrazol-1-yl-benzaidehyde (710
mg) to give the title compound as a white powdery solid (603.6mg). .5 (D20), 2.05-
2.37 (m, 3H), 2.45-2.58 (m, 1H) 3.26-3.49 (rﬁ,1H), 3.6-3.75 (m, 1H), 3.77 (s, 3H),
3.98-4.07 (m, 1H), 4.17 and 4.41 (2d, 2H, J = 12.5Hz for both), 4.98 (d, 1H, J =
2Hz), 7.22 (q, 3H, J = 8Hz), 7.39 (dd, 2H, J = 7.5 and 5Hz), 7.66 {(d, 1H, J =
2.5Hz2), 7.85 (dd, 1H, J = 8 and 2Hz). Microanalysis For CzH2FNsO.2HC!.03H;0,
calcd C, 52.14; H, 5.60; N, 18.24; H,0, 1.2%. Found: C, 51.95; H, 5.46; N, 18.0S;
H.0, 1.2%.

Example 30
Cis-2-

_amine, dihydrochloride salt



From 2-phenyl -piperidin-3-ylamne (240ng) and 2-net hoxy{5:¢3 yt—=
tetrazol -5-yl)-benzal dehyde (300ng) to give the title comcmfﬁéﬁﬂa ;gﬁEET
T.1.c. (D chloromnethane/ et hanol / ammoni a(200:8:1)) Rf 0.10 ([err],

CDCl [err]) 1.41 (1H,dq), 1.61 (1Htt), 1.91 (1H tt), 1.69 |(2HO8SMAR 39956
(1H, brd), 2.8 (1H, td), 2.84 (1H,q), 3.28 (1H ddd), 3.44}) 3.75 (2H, AB),

3.47 (3Hs), 3.88 (1H,d), 4.39 (3Hs), 6.75 (1H d), 7.16-7.33
(1H, d), 7.94 (1H dd). Exanple 44 [5-(1 €Ethyl-1

Ic—il_- Le'&r azg: - 5_—3él ) - |2: met hgx;(/-lbentzKI } - (128- pheny! - pi peridin-3S-yl)-am ne

[ rochloride. From 5- -e -

Ht gt razol - 5-yl ) - 2- met hoxy- benzal>/dehyde (430ng) and 2S-

ph\m_y![ -epi gﬁrbluhi neis-25{4yflacrophefydp-8ruipetidingmine t (86 t imd)e andp @imetHed4bgs- as

a whi S - : : .

(0 chi or ontsivSthackd %‘f-&%ﬁ%%wa%mﬁé?q?) ig afforsshe fills compaund (34 m).

[ 5- (1- Cyc| oD@ 268m3.33 (m, 3H), 2.42 - 2.55(m, 1H), 2_.58 (_s, $H), 3.25-3.39 (r_n, 1H),

o hoar aon SBYLB7s IR AYY8.7818Y 5, (£64 08 )] 4thd'and .30 t2dDHSY =

5- (1- Oycl opBblz lombotiyl 498 (httHhzbr-4H3), V.18 ét Hdxy - 8HZh B3Ry 2H.305n8)5 and

S oh | - mi S . ; . .39

22 Bl RIS DT WREBHIET OB oy B B L5k MR ie2Fcp)

(Di chi.or on&Zﬂé‘iﬁﬂF&é&#&lma%Mz@eﬁalCﬂe £,)5%830H45.94; N, 17.44; Hp0, 2.6%.
Found: C, 52.14; H, 5.94; N, 17.28; H70, 2.6%.

Example 31
cis{2-(3.4-Difluorophenyl)-piperidin-3-yi}{2-methoxy-5-(5-methylitetrazoi-1-vl}-
benzyll-amine. dihydrochloride salt '

From cis-2-(3,4-difluorophenyi)-3-piperidinamine (1.49 g,) and 2-methoxy-5-(5-
methyltetrazol-1-yl)-benzaldehyde (218 mg) to give the reductive amination
product (187 mg) a portion of which (120 mg) was treated with concentrated
hydrochloric acid (3 drops) to give the titled compound (64 mg) & (D20) 2.03-2.36
(m, 3H), 2.42 - 2.56 {m, 1H), 2.58 (s, 3H), 3.26 - 3.40 {m, 1H), 3.62 - 3.74 (m, 1H),
3.81 (s, 3H), 3.97 - 4.06 (m, 1H), 4.15 and 4.42 (2d, 2H, J = 13.5Hz for both), 4.98
(d, 1H, J = 3.5Hz), 7.18 - 7.52 (m, 5H), 7.68 (dd, 1H, J = 9.0 and 2.5H2).
Microanalysis. For Co1Ho4FoNg0. 2HCI, caled. C, 51.75; H, 5.38; N, 17.25%.
Found: C, 51.74; H, 5.17; N, 17.31%.

Example 32

cis-{2-(3 4-Diflucrophenyl)-piperidin-3-
dihydrochloride salt

From cis-2-(3,4-difluoropheny!)-3-piperidinamine (356 mg) and 2-methoxy-5-
tetrazol-1-yl-benzaldehyde (360 mg) to give the title compound (529 mg). & (D,0)
2.05-2.38 (m, 3H), 2.42-2.59 (m, 1H), 3.25-3.39 (m, 1H), 3.62-3.95 (m, 1H), 3.81
(s, 3H), 3.95-4.05 (m, 1H), 4.16 and 4.41 (2d, 2H, J = 13Hz for both), 4.95 (d, 1H,
J = 3Hz), 7.13-7.30 (m, 3H), 7.41 (q, 1H, J = 8Hz), 7.69 (d, 1H, J = 2Hz), 7.86 (dd,
1H, J = 8 and 2Hz), 9.59 (s, 1H). Microanalysis. For C,qHa,F,Ng0.2HCI.0.4H,0,
caled C, 49.99; H, 5.20; N, 17.49; H,0, 1.5%. Found: C, 49.89; H, 5.03; N, 17.38;
H,0, 1.5%.




-~

75 Phar macy Exanpl es Exanple A STERI LE FORMJULATI ON T
ng/ m Conmpound of Exanple 2 (di hydrochl ori LACEMENI SHEET
0. 3ny Sodi um Chl ori de USP _ 6. an
- 06 MAR 1997
70

Example 33 i

S5-trifluoromethyl-tetrazol-

_ 1-yl)-benzyll-amine dih drochloride
From cis-2-(3,4-difluoro-phenyl)-piperidin-3-ylamine (93mg) and 2-methoxy-5-(5-
trifluoromethyl-tetrazoi-1-yl)-benzaldehyde (120mg) to give the title compound
(46mg) as a white solid, m.p. 266°. .
T.lc. (Dichloromethane/ethanol/ammonia (100:8:1)), Rf 0.42,

Examglé 34 _
cis-[2-Methoxy-5-(5-methyi-tetrazol-1-yl}-benzyl}-]2-(4-triflucromethyl-phenyl}-
piperidin-3-yll-amine, dihydrochioride sait '

Borane (1M in THF, 2.53 ml) was added to a stirring solution of
cis-5-[2-methoxy-5-(5-methyl-tetrazol-1-yl)-benzylamino}-6-(4-trifluoromethyl-
phenyl)-piperidin-2-one (193.8 mg).in dry tetrahydrofuran (10 ml). The mixture
was stirred at room temperature under nitrogen for 70 h, quenched with saturated
aqueous sodium carbonate, extracted .with ethyl acetate and dried (MgSO04).
Removal of the solvent gave a residue which-was treated with trifluoroacetic acid
{1 mi)-in methanol (25 ml) and heated on a steam bath for 30 mins. Evaporation
gave the triflucroacetic acid salt which was partitioned between aqueous sodium
carbonate (2 M, 50 ml) and ethyl acetate (50 ml). The organic solution was
separatéd, washed with more aqueous sodium carbonate (2 M, 2 x 50 ml), dried
{(MgS04) and concentrated in vacuo to give the crude product (199 mg) which was
purified using FCC eluting with 5% methanol-dichloromethane to give the
reduction product {(115.8 mg). This reduction product (107.3 mg) was dissolved in
a mixture of dioxan (0.7 ml) and ethyl acetate (0.3 ml) and concentrated
hydrochloric acid (0.26 mi) was added. A white precipitate was formed which was
isolated by filtration, washed with ether and dried (98.5 mg). This hydrochloride
salt was dissolved in a mixture of methanol (5 mi) and water (0.6 ml) and acetone
(20 mi) was added. A solid was formed gradually which was filtered, dried at 40-
45° in vacuo to give the title compound as a creamy white solid (43.9 mg).

3 (D0) 2.08 - 2.42 (m, 3H), 2.46 - 2.56 (m, 1H), 2.68 (s, 3H), 3.28 - 3.43 (m, 1H),
3.72 (s, 3H), 3.70 - 3.82 (m, 1H), 4.05 - 4.16 (m, 2H), 4.44 (d, 1H, J = 13.5Hz),
5.07 (d, 1H, J = 3Hz), 7.09 (d, 1H, J = 9Hz), 7.41 (d, 1H, J =2Hz), 7.48 (d, 2H, J =




Sodi um Acet at e USP 2. 6ny Acetd

1. 1ny Water for injection USP gs to 1m
are dissolved in a portion of the water for injection and
up to final volune to provide 0.25ng/mM of the conpound of

free base. The solution may be packaged for injection, fof
filling and sealing in anpoules, vials or syringes. The anp

syringes may be aseptically filled and/or termnally steri
exanpl e, autoclaving at 121 [err]C.  Furfther sterile formu

|l es, vials of
i sed by, for

prepared, in a simlar manner, containing 6ng of the conpound of Exanple 2
(di hydrochl oride) so as to provide 5ng/m of- the conpound of Exanple 2 as

free base. TABLETS FOR ORAL ADM NI STRATI ON

8Hz), 7.64 (dd, 1H, J = 9 and 2Hz) 7.81 (d, 2H, J = 8Hz). Mass spectrometry. For
CooHosF3NgO, mfz 447 (MH™).

Similarly prepared:-

Example 35
cis-{2-Methoxy-5-tetrazol-1-yl-benzy))-[2-(4-trifluoromethyi-phenyi)-piperidin-3-yil-
amine, dihydrochloride salt ' '

From  cis-5-(2-Methoxy-5-tetrazol-1-yl)-benzylamino-8-(4-triftucromethy!-phenyl)-
piperidin-2-one (273.1 mg) and borane. (1M in the THF, 3.7 ml) to give the title
zompound (98.8 mg). & (D20) 2.05 - 2.60 (m, 4H), 3.27 - 3.44 (m, 1H), 3.67 - 3.83
(m, 1H), 3.71 (s, 3H), 4.08 - 4.21 (m, 2H), 4.44 (d. 1H, J = 1'3Hz). 505(d, 1H,J =
3Hz), 7.09 (d, 1H, J = 8.5Hz), 7.45 (d, 2H, J = 8Hz), 7.66 (d, 1H, J = 2Hz). 7.78 (d,
2H, J = 8Hz), 7.83 (dd, 1H, J = 8.5 and 2Hz), 9.58 (s, 1H). Mass spectrometry. For
C21H23F3Ng0, miz 433 (MH).

Example 36
(5-(5-Amino-tetrazol-1-yl}-2-methoxy-benzyl]-{2S-phenvl-piperidin-3S-yl}-amine
trihydrochloride

To the free base of [4-methoxy-3-(2S-phenyl-piperidin-3S-ylamino-methyi)-
phenyl}-cyanamide dihydrochloride (0.08g) in dimethylformamide (1ml), sodium
azide (0.13g) and ammonium chioride (0.169g) were added and the mixture heated
to 100° for 18h under an atmosphere of nitrogen. The mixture was aliowed to cool
and brine (10mi) added. The solution was extracted with dichloromethane
(3x10ml) and the organic layers combined, dried (Na,SO,4) and evaporated in
vacuo. The residues were purified by column chromatography eluting with
dichloromethane:ethanol:ammonia (200:8:1). The isolated product was dissolved
in dichloromethane (5ml) and treated with hydrogen chioride (1ml of a 1M solution
in ether) to give a white precipitate. The solvents were evaporated to give the title
compound (0.048g), m.p. 228-230°.

T.lc. (Dichloromethane/ethanol/ammonia (100:8:1)), Rf 0.1.

Example 37



-

T:';tbl ets may be prepared by the normal nethods such as direct conpression

or

wet granulation. The tablets nmay be filmcoated with sui Eidenrnyf egpn
materials, such as Qpadry Wite, type YS-1-7027, using st QEME@EH*‘&, E]p
Alternatively the tablets may be sugar coated.
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(2-Ethoxy-5-tetrazol-1-vi-benzy)-([2S,381-2-phenyl piperidin-3-yl) amine

- dihydrochloride _

~To a solution of [2S}-phenylpiperidin-[3S}-ylamine (1.9mmol) in dichloromethane
(20ml), acetic acid (2.7mmol) was added. Sodium triacetoxyborohydride (2.7
mmol) was then added and the mixture stirred for 2h and the solvent removed.
The residue was partitioned between ethyl acetate (50ml) and 2N sodium
carbonate solution. The aqueous was re-extracted with ethyl acetate (2x50mi) and
the combined organics were dried (Na>S0O4) and reduced to a gum which was
dissolved in hot ethanol (10mi) and treated with concentrated hydrochioric acid.
The crystals were harvested and dried to give the title compound (0.68g) as a
white crystalline solid. § (D20) 1.32 (3H, t, J=9Hz), 2.15 (2H, m), 2.35 (1H, m),
2.56 (1H, m), 3.33 (1H, m), 3.74 (1H, m), 4.00 (2H, m), 4.20 (1H, d J=16Hz), 4.47
(1H, d, J=16Hz), 4.98 (1H, d, J=4Hz), 7.12 (1H, d, J=8Hz), 7.25 (2H, m), 7.45 (3H,
m), 7.63 (1H, d, J=3Hz), 7.82 (1H, dd, J=3, 9Hz) 9.58 (1H,s)

Found: C, 55.51%; H, 6.14%; N, 18.41%, Cl, 15.6%. C21HogNg0O.2HCI requires
C.55.88%, H, 6.25%; N, 18.26%; Cl, 15.7%

Similarly prepared:-

Example 38

(2-Isopropoxy-5-tetrazol-1-yibenzyh-[{2S.3S]-2-pheny! piperidin-3-vi) amine
dihydrochloride

From 2-isopropyi-5-tetrazol-1-ylbenzaldehyde (1.29mmol) to give the title
compound (0.44g) as a white crysialline solid,

& (D20) 1.30 (6H, m), 2.14 (2H, m), 2.38 (1H, m), 2.55 (1H, m), 3.33 (1H, m), 3.72
(1H, m), 4.02 (1H,m), 4.18 (1H, d J=16Hz), 4.40 (1H, d, J=16Hz), 4.63 {1H, m),
4.93 (1H, d J=3Hz), 7.19 (3H, m), 7.39 (3H, m), 7.60 (1H, d J=3Hz), 7.82 (1H, dd
J= 3, 9Hz), 9.58 (1H, s).

Found: C, 55.13%; H, 6.64%; N, 17.47%, Cl, 14.8%. CooHogNgQ.2HCI. 0.8H20
requires C, 55.07%,; H, 6.64%; N, 17.51%; Cl, 14.8%.

. Example 39
2-Methoxy-5-tetrazol-2-yi

dihydrochloride




Di rect Conpression Tabl et ' r
Conmpound of Exanple 2 (di hyrochl ori de) REPLACHW‘!T%?!
0. 6ny Magnesi um St ear at e . 0. ¥Y5hy
Avi cel PH102° as 150. 00ny The conpoungl bf QHEKMAR 4597
(di hydrochl oride) is passed through a 30 mesh sieve and bl gnfled with Avicdl
PH102 and magnesi um stearate. The resultant mx is conpresge
using a suitable tablet machine fitted with 9/32" dianeter}punches, so _as

to provide 0.5ng/tablet of the conmpound7& Exanple 2 free base. Tablets of
ot her strengths, containing for exanple 2.4, 6.0 or 12.0 ng/tablet of the
conpound of Exarrpl e 2 (di hydrochloride), may be prepared in a simlar
manner, so as to provide 2, 5 and 10ng/tabl et of the conpound of Exanple 2

free base. From [2S])-phenyl-piperidin-{3S}-ylamine (173mg) and 2-methoxy-5-tetrazol-2-yl-
" benzaldehyde {200mg) to give the title compound as a white solid (285mg), m.p.
222°,
T.lc (Dichloromethane/methanol/ammonia (945:50:5)), Rf 0.3

Example 40
(2-Methoxy-5-tetrazol-1-yimethyl-benzyl)-(2S-phenyl-piperidin-3S-yl}-amine
dihvdrochloride

From 2S-phenyl-piperidin-3S-ylamine (134mg)  and 2-methoxy-5-tetrazol-1-
ylmethyl-benzaldehyde (165mg) to give the title compound as a white solid
(235mg), T.l.c. (Dichloromethane/ethanol/ammonia(100:8:1)) Rf 0.29

[a]o = +563.13° {c = 0.002g/m|, H,0).

Example 41

-dihydrochioride

From 2S-phenyl-piperidin-3S-ylamine (81mg) and 2-methoxy-5-tetrazol-2—yImethyl-
benzaldehyde (100mg) to give the title compound as a white solid (122mg), T.l.c.
(Dichloromethane/ethanol/ammonia(100:8:1)) Rf 0.36

vmax (KBr) 3412, 2927, 1561, 1510, 1455, 1258, 1029cm”™.

Example 42
[2-Methoxy-5-(1-methyl-1H-tetrazol-5-yl)-benzyll-(cis-2-phenyi-piperidin-3-yl)-
amine dihydrochloride

From 2-phenyl-piperidin-3-ylamine (81mg) and 2-methoxy-5-(1-methyl-1H-tetrazol-
5-yl)-benzaldehyde (100mg) to give the title compound (50mg).

T.l.c. (Dichloromethane/ethanol/ammonia(200:8:1)) Rf 0.06

(5, CDCla) 1.45 (1H,dqg), 1.59(1H.tt), 1.69 (2H, brs), 1.87 (1H, tt), 2.14(1H,brd),
2.73-2.87 (2H, td and q), 3.26(1H, ddd), 3.53, 3.73 (2H,AB), 3.62 (3H,s), 3.89
(1H,d), 4.0 (3H,s) 6.84 (1H,d), 7.12-7.31(6H,m), 7.56 (1H,dd)

Example 43
[2-Methoxy-5-(2-methy|-2H-tetrazol-5-vl}-benzyil-(cis-2-phenyl-piperidin-3-yl)-
amine dihydrochloride.




o -

Exanpl e C WET GRANULATION A formulation as described in Eg

used. The conpound of Exanple 2 (dihydrochloride) is disso
sui tabl e volune of granulating solution (purified water or
in water). After drying, the granules are screened, for exi
mesh screen, and bl ended with magnesi um stearate. The gran
conpressed into tablets as described in Exanple B. Tabl et{
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10% PVP K297 32
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strengths, such as those described in Exgﬁple B, may be pr¢

pared in a

simlar manner.

From 2-phenyi-piperidin-3—yiamine (240mg) and 2-methoxy-5-(2-methyl-2H-
tetrazol-S-yl)-benzaldehyde (300mg) to give the title compound (370mgq).

T.l.c. {(Dichloromethane/ethanol/ammonia(200:8:1)) Rf 0.10

(5, CDCls) 1.41 (1H,dq), 1.61 (1H,tt), 1.91 (1H, tt), 1.69 (2H,brs), 2.16 (1H, brd),

2.8 (1H, td), 2.84 (1H,q), 3.28 (1H, ddd), 3.44, 3.75 (2H, AB),
(1H.d), 4.38 (3H,s), 6.75 (1H,d), 7.16-7.33 (SH,m), 7.81 (1H,d), 7

Example 44

3.47 (3H,s), 3.88
.94 (1H,dd).

15-(1-Ethvi-1 H—tetrazol-s-yl);2-methoxv-benzvIHZS-ghenyI-gi@ridin—{is-yl)—amine

dihydrochloride.

- From . 5-(1-ethyl-1H-tetrazol-5-yl)-2-methoxy-benzaldehyde (430mg) and 2S-
phenyl-piperidine-3S-ylamine (326mg) to give the title compound (434mg) as a

white solid, m.p. 273-4°, |
T.l.c. (Dichloromethane/ethanol/ammonia(100:8:1)) Rf 0.43

Example 45

[5-(1-Cyclopropyimethyl-1H-tetrazol-5-yi}-2-methoxy-benzyl}-{2S-phenvl-piperidin-

3S-yl)-amine dihydrochloride.

From 5-(1-Cyclopropylmethyi-1H-tetrazol-5-yl)-2-methoxy-benzaldehyde (300mg)
and 28—phenyl-piperidin-ss-y'lamine (204mg) to give the title compound (320mg)

as a yellow solid, m.p. 250-252°.
T.l.c. {Dichloromethane/ethanol/ammonia(94:5:1)) Rf 0.34.
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77 Exanple D SUPPCSI TORY Conpound of Exanple 2 [GF
BEPAREME
a

m croni zed drug in a portion of the nelted Wtepsol W82 at

Dpr oxi mat el y

36"C for approximately 15 minutes in a high speed mxer. |hcprdd MR %g
honogeni zed slurry into the remaining portion of the neltefl yWtepsol
and bl end at approximately 36C until satisfactory dispersipn T35 achrevet
Fill moulds with 2000ng fornmul ation, to 1%ovi de 10ny/ suppogitory of

conpound of Exanple 2 (dihydrochloride). ¥Exanple E

Pharmacy Exampies

Example A

STERILE FORMULATION

ma/ml

Compound of Example 2
(dihydrochloride) 0.3mg
Sodium Chloride USP 6.0mg
Sodium Acetate USP 2.6mg
Acetic Acid 1.img
Water for Injection USP gsto 1mi

The components are dissolved in a portion of the water for injection and the
solution made up to final volume to provide 0.25mg/ml of the compound of
Example 2 as free base.

The solution may be packaged for injection, for example by filling and sealing in
ampoules, vials or syringes. The ampoules, vials or syringes may be aseptically
filled and/or terminally sterilised by, for example, autoclaving at 121°C.

Further sterile formulations may be prepared, in a similar manner, containing 6mg
of the compound of Example 2 (dihydrochloride) so as to provide 5mg/mi of the
compound of Example 2 as free base.

TABLETS FOR ORAL ADMINISTRATION

Tablets may be prepared by the normal methods such as direct compression or
wet granulation.

The tablets may be film coated with suitable film forming materials, such as
Opadry White, type YS-1-7027, using standard techniques. Alternatively the
tablets may be sugar coated.



CAPSULE R DN

Conmpound of Exanple 2 (di hydrochl ori de) 12. Ong FRﬂBL&CEmEéﬁyé‘HEET
gt ycol 92. 89ny Propyl '

gs 200ny Bl end t oget her pol yet hyl ene gl ycol
gl ycol using heat as necessary. Stir until honpgeneous.
conpound of Exanple 2 (dihydrochloride) to blend. M x untt
Fill into an appropriate gelatin mass to ve soft gelatipn capsul es
cont ai ning 200ng of the fornulation, to F?%ow de 10ny/ caps

Exanple 2 free base. Additional strengths, e.g. 0.5, 2.0 and 5.0 ng/capsule
of conpound of Exanple 2 as free base, may be prepared in a simlar manner.

Baas —n

Example B ;

Direct Compression

Tabiet ma/Tablet
Compound of Example 2 ,

(dinyrochloride) 0.6mg
Magnesium Stearate 0.75mg

Avicel PH102 gs 150.00mg

‘The compound of Example 2 {dihydrochloride) is passed through a 30 mesh sieve
and blended with Avicel PH102 and magnesium stearate. The resultant mix is
compressed into tablets using a suitable tablet machine fitted with 9/32" diameter
punches, so as to provide 0.5mg/tablet of the compound of Example 2 free base.

Tablets of other strengths, contaihing for example 2.4, 6.0 or 12.0 mglfablet of the
compound of Example 2 (dihydrochloride), may be prepared in a similar manner,
so as to provide 2, 5 and 10mg/tablet of the compound of Example 2 free base.

Example C
WET GRANULATION

A formulation as described in Example B may be used. The compound of Example
2 (dihydrochloride) is dissolved in a suitable volume of granulating solution
(purified water or 10% PVP K29/32 in water). After drying, the granules are
screened, for example through 20 mesh screen, and blended with magnesium
stearate. The granules are then compressed into tablets as described in Example
B.

Tablets of other strengths, such as those described in Example B, may be
prepared in a similar manner.



78 Exanmpl e ‘F ORAL SYRUP

ng/ m Compound of Exanple 2 ( di hydrochl oride) BEBLQCEMENT SHEET
Sucr ose 200ny t hyl par aben
1.2ngy Pr opyl par aben 198 189
Fl avouri ng 1. 5ng Dost r| C 1%\
0.1 ng Purified Water gs i
77
Example D
SUPPOSITORY
Compound of Example 2 (dihydrochloride) 10.0mg

Witepsol W32, hard fat qQs 2000.0mg

Blend micronized drug in a portion of the meited Witepsol W32 at approiimately
36°C for approximately 15 minutes in a high speed mixer. incorporate the
homogenized slurry into the remaining portion of the melted Witepsol W32 and
blend at approximately 36°C until satisfactory dispersion is achieved. Fill moulds
with 2000mg formulation, to provide 10mg/suppository of compound of Example 2

{dihydrochloride).
Examp_!e.E‘
CAPSULE
mg/capsule
Compound of Example 2 (dihydrochioride) 12.0mg
Polyethylene glycol 92.89mg
Propylene glycot gs 200mg

Blend together polyethylene glycol and propylene glycol using heat as necessary.
Stir untii  homogeneous. Add micronised compound of Example 2
{(dihydrochloride) to blend. Mix until homogencus. Fill into an appropriate gelatin
mass to give soft gelatin capsules containing 200mg of the formulation, to provide
10mg/capsule of compound of Example 2 free base. Additional strengths, e.g. 0.5,

2.0 and 5.0 mg/capsule of compound of Example 2 as free base, may be prepared
in a similar manner.
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Di ssolve the parabens in a small portion of the water that Jas.heen heated

to approximately 90[err]C. Add the paraben solution to a | JREPLADEMENT SHEET
the remaining water with m xing. Add and di ssol ve t he ot her —
Bring the forrmulation to final volune and m x until honogefoys. g% t%
formulation into a containing, such as a unit dose cup or & olﬁt %r1

o

mul ti pl e-dose use, to provide 5ng/m of the conpound of Exqmile 2 free
base. Exanpl e G TRANSDERVAL SYSTEM 7(g)rrpound of Exanplie 2 (
di hydrochl oride) 5% (of conpound of
formula (1)) Silicone fluid _ 90%
Col | oi dal silicone dioxide 5% The silicone fluid and
drug are m xed together and the colloidal silicone dioxide is added to
i ncrease t hEX@MBIRE; ty. The material is then dosed into a subsequently
ORAL SYRUP
ma/mi
Compound of Example 2 ( dihydrochloride) . 6.0mg
Sucrose 200mg
Methylparaben 1.2mg
Propylparaben 0.15mg
Flavouring 1.5mg
Citric Acid _ 0.1mg
Purified Water . gs 1mi

Dissolve the parabens in a small portion of the water that has been heated to
approximately 90°C. Add the paraben solution to a large portion of the remaining
water with mixing. Add and dissolve the other components. Bring the formulation
to final volume and mix until homogenous. Fill the formulation into a containing,
such as a unit dose cup or a bottle for multiple-dose use, to provide 5mg/ml of the
compound of Example 2 free base.

Example G
TRANSDERMAL SYSTEM
Compound of Example 2 ( dihydrochloride) 5% (of compound of
' formula (1))
Silicone fluid 90%
Colloidal silicone dioxide 5%

The silicone fluid and drug are mixed together and the colloidal silicone dioxide is
added to increase the viscosity. The material is then dosed into a subsequently
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79 heat seal ed polyneric |am nate conprised of the follow ng: polyester
rel ease liner, skin contact adhesive conposed of silicone { i _
pol ymers, a control nenbrane which is a polyolefin (e.g. p Jgﬁﬂ@ﬁﬂ,gﬁhfff
pol yvi nyl acetate) or pol yurethane, and an inperneabl e backi nenbrane of

a polyester nultilam nate. Exanple H LYOPH LI ZED PRODUCT B MARe8INd
of Exanple 2 (di hydrochl ori de) 6. Ong Manni t o

50. Ony 29

-heat-sealed polymeric laminate comprised of the following: polyester release liner;

skin contact adhesive composed of silicone or acrylic polymers, a control
membrane which is a polyolefin (e.g. polyethylene or polyvinyl acetate) or
polyurethane, and an impermeable backing membrane of a polyester
multilaminate.

Example H

LYOPHILIZED PRODUCT
Compound of Example 2 (dihydrochloride) 6.0mg
Mannitol | 50.0mg
Acetate buifer 8.2mg
Water for injection gs imi

Dissclve components in a portion of the water for injection. Make formulation up
to final volume and mix until homogenous. Fiiter formulation through a sterilising
fiter and fill into glass vials. Lyophilize and seal vials. Reconstitute with
appropriate solvent prior to use.

Example |

HARD GELATIN CAPSULE
Compound of Example 2 (dihydrochloride) 12.00mg
Lactose 80.00mg
Magnesium Stearate 0.75mg
Avicel pH 102 gs .150.00mg

The compound of Example 2 {dihydrochloride) is passed through a 30 mesh sieve
and blended with lactose, Avicel pH 102 and magnesium stearate. The resultant



Acet ate buffer 8.2ny |

I nj ection gs 1m Di séol ve BJ dﬁhg@- éHE";ET

portion of the water for injection. Make formulation up toffi{nal volune and
m x until honogenous. Filter formulation through a sterili$i hgBf6 IMAR 1397d
fill into glass vials. Lyophilize and seal vials. Reconstfjtpte with
appropriate solvent prior to use. Exanpl e | HARD GELATI Nj CAPSUCE
Compound of Exanple 2 (di hydrochl ori de) 12. 00ny Lact ose

80. 00ny Magnesi um St ear at e 80 0. 75ng

Avi cel pH 102 gs 150.00ng  The conmpound of

Exanpl e 2 (di hydrochloride) is passed through-a 30 nesh sieve

mix is encapsulated into hard gelatin capsules using a suitable capsule machine,
to provide 10mg/capsule of the compound of Example 2 free base.

Capsules of other strengths can be similarly made to provide 0.5, 2 and
5mg/capsule of compound of Example 2 free base.

Biological Data

As mentioned hereinbefore, compounds of the invention have been shown to
inhibit radiation-induced emesis in the ferret using the test as described
hereinbefore. More specifically the compound of Example 2, (2-Methoxy-5-
tetrazol-1-yl-benzyl)-([2S,3S]-2-phenyl-piperidin-3-yi)-amine dihydrochioride,
inhibited radiation-induced emesis in the ferret, administering the compound 1.5
hours prior to irradiation, at a dose of 0.1mg/kg s.c. The compound of Example 7,
[2-Methoxy-5-(5-trifuoromethyl-tetrazol-1-yl)-benzyl}-([2S,3S]-2-phenyl-piperidin-3-
yl)-amine dihydrochloride, inhibited radiation-induced emesis in the ferret,
administering the compound 1.5 hours prior to irradiation, at a dose of 0.03 r_nglkg
s.C.

No apparent adverse or toxic effects were observed during the above in vivo tests
due to the administration of the compounds of the invention.
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Claims

1. A compound of formula (1)

R2
(CHy),
< _NH R ()
R‘
N »
H
R R*
wherein R1 is a C4_4alkoxy group;
R2is
. ]
N R
N
@
NN

R? is a hydrogen or halogen atom;

R*and R® may each independently represent a hydrogen or halogen atom, or a

Ci4alkyl, C,4alkoxy or trifluoromethy! group;

R® is a hydrogen atom, a Cq-4alkyl, (CHz)mcyclopropyl, -S(O)nCi4alkyl, phenyl,

NR'R®, CH,C(O)CF; or trifluoromethy! group;

MO

THIS SHEET HAS BEEN
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Aé menrt-oned—herernbefore, conpounds of the invention have been shown to
I nhi bit Ll fiRBednkepisedd enesis in the ferret using the f ! et
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10. A compound which is [2-Methoxy-5-(S-trifucromethyl-tetrazol-1-yl)-benxzyi}-
(2S-phenyl-piperidin-3S-yl}-amine or a pharmaceutically acceptable salt or
solvate thereof.

11. A compound according to Claim 8 or Claim 10 in the fom of tis
dihydrochloride sait.

12. A compound according to any one of Claims 1 to.11 for use in therapy.

13. A pharmaceutical composition comprising a compound' according to any one
of Ciaims 1 to 11 or a pharmaceutically acceptable salt or solvate thereof,
together with a pharmaceutically acceptable carrier. '

14. A method for the treatment of a condition mediated by tachykinins, including
substance P and other neurokinins, in a mammal comprising administration of
an effective amount of a compound according to any one of claims 1 to 11 or a
pharmaceutically acceptable salt or solvate thereof.

13. The use of a compound according to any one of claims 1 to 11, or a
pharmaceutically acceptable salt or solvate thereof, in the preparation of a
medicament for use in the treatment of conditions mediated by tachykinins,
including substance P and other neurokinins.

16. A process for preparing a compound of formula (1) as defined in Claim 1, or
a pharmaceutically acceptable salt or solvate thereof which comprises:

(A) reacting a compound of formula (1)
NH,

()

Iz

RN D N
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R’ and R® may each independently represent a hydrogen atom, or a Cs.alky! or
acyl group;

X represents zero or 1;
n represents zero, 1 or 2;
m represents zero or 1,

or a pharmaceutically acceptable salt or solvate thereof.

2. A compound according to Claim 1 wherein

wherein R’ is a C,4alkoxy group, R? is where R® is a hydrogen atom, a C.alkyl,
cyciopropyi or trifluoromethyl group, x is zero and R®, R* and R® are each
hydrogen atoms. '

.3. A compound according to Claim 1 or Claim 2 wherein R' is a ‘methoxy

group.

4. A compound according to any one of Claims 1 to 3 wherein R is

N=N
5. A compound according to any one of Claims 1 to 4 wherein R® is hydrogen.

6. A compound according to any one of Claims 1 to 5 wherein R* and R® are
each hydrogen atoms.

7. A compound according to any 1 of Claims 1 to 6 wherein R® is hydrogen, a
Cialkyl or trifluoromethyl group. .-

8. A compound according to any one of Claims 1 to 7 wherein x is zero.

U8R

REPLACED

THIS SHEET HAS BEEN
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wherein Rerr] is a (Jerr]al koxy group; R2 is [err]
hydrogen or hal ogen atom R4 and R 5 may each independentl| VRM(%@WT abHFET
hydrogen or hatogenmatom—or-a—err]al kyl, C[err]al koxy of [rifluoronethyl
group; R{err] iThis8npifhl BARRALQM @ Jerrlalkyl, (CHerr]) errb & MARP{gRPY

t?fﬂhg;gﬁﬁ;{]mm‘"ﬂﬂmmm NR[ err] R[err] CH[err]C(O):F err] or

with a compound of formula (1)

3
OH R

followed by reduction: or

According to a further general process (B), compounds of formula (1) where R?
is a group (A) as defined hereinbefore, x is zero and R® is -NH, may be
prepared by reacting compounds of formuta (XXIil)

NHCN

R?
(>XXIn)

RS R
with ammonium chioride and sodium azide: or

(C) reducing a compound of formula (XXiV)

[
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Where Rlerr] is a hydrogen atom a ([err]al kyl, cyclopropy
trlfluororret_xl_g_oup,__x_J,-s —zero and Rerr], R[err] and R

Hydrogen atons. ungd according to Claim1 or G(REP A8 MEH?FCQHEET

Rlerr] is a nihik ' . A conpound according to any gn fm&§ | L
to 3 wherein R[ l \ “ R4 ﬁker %@5E. A
conpound accor | ' ' :

of Cainsgg to 4 wherein R3|i 4 _hydrogen.

ABSTRACT
PIPERIDINE DERIVATIVES

The present invention relates to piperidine derivatives of formula (1)

R2
(CH,),
AN R @
RT
N »
H
R~ R
wherein R1 is a C4.4alkoxy group;
R2is .
N R
@‘N
I -

R® is a hydrogen or halogen atom; _

R*and R® may each independently represent a hydrogen or halogen atom, or a
Ciualkyl, Ci4alkoxy or trifiuoromethyl group;

R® is a hydrogen atom, a C,alkyl, (CHz)...cyclopropyl -S(0).Ci4alkyl, phenyl,
NR'R®, CH,C(O)CF; or triflucromethyl group;

R’ and R® may each independently represent a hydrogen atom, or a Cy4alkyl or
acyl group;

x represents zero or 1;

n represents zero, 1 or 2,

m represents zero or 1;

and pharmaceutically acceptable salts and solvates thereof; to processes for their
preparation; and their use in the treatment of conditions mediated by tachykinins.
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6. A conpound according to any one of Claims 1 to 5 where %'E EMM_EET

Rlery] are each hydrogen atons. 7. ' A conmpound according }
:Cains-1 to 6-wherein Rlerr] is hydrogen, a C[err]alkyl of frifluoronethy

group. 83 8. | Al cBripdAYI1997
according to anHmHHﬂHu !}“EMHIE to 7 wherein x is zero. '9 The conpound
which ts (2-Methexye r1l-yl -bedZzyl) - (2S- phenyl -

pi peridin-3S-yl)-am ne or a phar rraceut ically acceptable s@lt _or salvate
t her eof .

R’ and R® may each independently represent a hydrogen atom, or a Cialkyl or
acyl group;

X represents zero or 1;
n represents zero, 1 or 2;
m represents zero or 1;

or a pharmaceutically acceptable salt or solvate thereof.

2. A compound according to Claim 1 wherein

wherein R' is a C,4alkoxy group, R? is where R® is a hydrogen atom, a Cyalkyl,
cyclopropy! or trifluoromethy! group, x is zero and R, R* and R® are each
hydrogen atoms.

3. A compound according to Claim 1 or Claim 2 wherein R' is a ‘methoxy
group.’

4. A compound according to any one of Claims 1 to 3 wherein R%is

N=N
5. A compound according to any one of Claims 1 to 4 wherein R? is.hydrogen.

6. A compound according to any one of Claims 1 to 5 wherein R* and R® are
each hydrogen atoms.

7. A compound according to any 1 of Claims 1 to 6 wherein R® is hydrogen, a
Ciualkyl! or trifluoromethy! group.

8. A compound according to any one of Claims 1 to 7 wherein x is zero,

This Sheet Has Been Replaced
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10. THe compound which is [2-Methoxy-5-(5-trifluoromethyl-tetrazol-1- yl)-
benzyt] - (2S- phenyl - pi peri di n 3S— yl)-am ne or a pharnmaceuti

salt or selvate t rrpound according to d ai
in the form of |t H lL‘ salt .12. A conpound ac
of clainms 1 to 11 13 A pharnaceuti cal

conprising a corrpound accordi ng to any Re of Claims 1 to

0 B anyo e

c |

PR MAYRg7
pharmaceutically acceptable salt or solvate thereof, togethet—w-th-a

pharmaceutically acceptable carrier. 14. The use of a conpound according
to any one of clains 1 to 11, or a pharnaceutically accept apte—satt—or

solvate t aratlo f ' far IRt
reatment Bt DhFRBAEndL GRE o2 ek - R B0 ES Ry e and
ot her neurpxpend:na’iS-le)Eamerpcvroa@tlsnﬁacemioaﬂyraongpbahjerqaﬁumdsdfzaﬁeOMd (1)
as defined | . t able salt or solvate
t her eof mﬁ:ﬁcﬂp%@é’q%@ggﬁy ?ﬁé@é@g:\s %#gdr%!véés?ﬁ%%%g formula (I1)
10. A compound Which is [2-Methoxy-5-(5-trifuoromethyl-tetrazol-1-yl)-berxzyf]-
(2S-phenyl-piperidin-3S-yl}-amine or a pharmaceutically acceptable salt or
solvate thereof.

Il \1 Ao oot
\ZA A AYY vAY G.IJI
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11. A compound according to Claim 8 or Claim 10 in the form of tis
dihydrachloride salt.

12. A compound according to any one of Claims 1 to.11 for use in therapy.

13. A pharmaceutical composition comprising a compound according to any. one
of Claims 1 to 11 or a phamaceutically acceptable salt or solvate thereof,
together with a pharmaceutically acceptable carrier.

14. A method for the treatment of a condition mediated by tachykinins, including
substance P and other neurokinins, in 2 mammal comprising administration of
an effective amount of a compound according to any one of claims 1 to 11 or a
pharmaceutically acceptable salt or solvate thereof.

13. The use of a compound according to any ane of claims 1 to 11, or a
phamaceutically acceptable salt or solvate thereof, in the preparation of a
medicament for use in the treatment of conditions mediated by tachykinins,
irié!uding substance P and other neurokinins.

16. A process for preparing a compound of formula (1) as defined in Claim 1, or
a pharmaceutically acceptable salt or solvate thereof which comprises:

(A) reacting a compound of formuia (1)
NH

2

()

R A This Sheet Has Been R
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with a chrpound of formula (111) 84 [err]
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Claims

1. A compound of formula (1)

‘wherein R is a C1_4alkoxy group;

R2 is

8
N ’.R

? UN

N—N

R® is a hydrogen or halogen atom;

R*and R® may each independently represent a hydrogen or halogen atom, or a
C,.alkyl, C,_salkoxy or trifluoromethyl group;

R® is a hydrogen atom, a Cq_4alky!, (CH,)ncyclopropyl, -S(O}, CMaIkyl phenyl,
NR’R®, CH,C(O)CF; or trifluoromethyl group;



fol | oned by reduction: or (B) a process for preparing a corrpound of
Bormul a wher e merr I S group (A as defined herei gbe
A A

zero and R[e“l' R AR R S EFES
formula (XXII ‘ :

Ilrlfm ch conprises reacting a  cOff | S

g2 21 SEP 1938

R’ and R® may each independently represent a hydrogen atom, or a Cy_alkyl or
acyi group;

X represents zero or 1;

n represents zero, 1 or 2;

m represents zero or 1;

ora pharmacéutically acceptable salt or solvate thereof.

2. A compound according to Claim 1 wherein
" R'is a Cyalkoxy group, R is

RG
|
~N" "N
A /
N=N
where R® is a hydrogen atom, a C,_alkyl, cyclopropyl or triflucromethyl group, x
is zero and R®, R* and R® are each hydrogen atoms.
3. A compound according to Claim 1 or Claim 2 wherein R' is a methoxy
group.
4. A compound according to any one of Claims 1 to 3 wherein R?is
|
A
N~ N
\ /
N=N

5. A compound according to any one of Claims 1 to 4 wherein R® is hydrogen.

6. A compound according to any one of Claims 1 to 5 wherein R* and R® are
each hydrogen atoms.

7. A compound according to any one of Claims 1 to 6 wherein R® is hydrogen,
a C,4alkyl or trifluoromethyl group.



* c

wi th ammonium chloride and.sodi um azide: or (C) reducing g conpound of

formul a (XX ﬁ PILAQ’E‘EMW—:

6. A pha”ﬁﬂil%[l““ﬂ“lllu)"ﬂom tion conprising a conpound acFRERPHAGEMENT SHEET
L ] ] * .
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8. A compound acCording to any one of Claims 1 to 7 wherein x is zero.

9. The compound which is (2-Methoxy-5-tetrazol-1-yl-benzyl)-(2S-phenyl-
piperidin-3S-yl)-amine or a pharmaceutically acceptable salt or solvate thereof.

10. The compound which is [2-Methoxy-5-(5-trifluoromethyl-tetrazol-1-yl)-
benzyl]-(2S-phenyl-piperidin-3S-yl)-amine or a pharmaceutically acceptable salt
or solvate thereof.

11. A compound according to Claim 9 or Claim 10 in the form of its
dihydrochloride salt.

12. A compound according to any one of claims 1 to 11 for use in therapy.

13. A pharmaceutical composition comprising a compound according to any one
~of Claims 1 to 11 or a pharmaceutically acceptable salt or solvate thereof,
together with a pharmaceutically acceptable carrier.

14. The use of a compound according to any one of claims 1 to 11, or a

medicament for use in the treatment of conditions mediated by tachykinins,
including substance P and other neurokinins.

15. A process for preparing a compound of formula (I) as defined in Claim 1, or
a pharmaceutically acceptable salt or solvate thereof which comprises:

(A) reacting a compound of formula (If)

ST ()

with 2 compound of formula (i)



any one of clains 1 to 11, in conmbination with a S5HI[err] antagoni st 17.

m
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R?

(Ciilz)x

]

OHC ' ] ‘R

R’

followed by reduction: or

(B), a process for preparing a compound of formula (I) where R?is a group (A)
St as defined hereinbefore, x is zero and R® is -NH, which comprises reacting a
compound of formula (XXIil)

NHCN
. N [i .
A L.
L\ LA R1
H o (XX
\ 7
R® rR?

with ammonium chloride and sodium azide: or

(C) reducing a compound of formula (XXIV)

R2
|
(C*?z)
|
‘\‘-. ,/n \;/’/[‘". /,//i 3
f I T R
o R’
° N
S\ (XXIV)
Q_\ //
N/
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18. A_pharmaceutical composition_comprising a_compound_according to
arly one of claims 1 to 11, in combination with a 5HT; antagonist.

17. A pharmaceutical composition according to claim 16 wherein the 5HT,
antagonist is selected from ondansetron, granisetron or metoclopramide.
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episodic heartburn, nocturnal heartburn, and meal-induced heartburn and

dyspepsia.

Compounds of the invention are also useful in the treatment of gastrointestinal
disorders such as irritable bowel syndrome; skin disorders such as psoriasis,
pruritis and sunburn; vasospastic diseases such as angina, vascular headache and
Reynaud’s disease; cerebral ischeamia such as cerebral vasospasm following
subarachnoid haemorrhage; fibrosing and collagen diseases such as scleroderma
and eosinophilic fascioliasis; disorders related to immune enhancement or
suppression such as systemic lupus erythematosus and rheumatic diseases such

as fibrositis; and cough.

The invention therefore provides a compound of formula (I} or a pharmaceutically
acceptable salt or solvate thereof for use in therapy, in particular in human

medicine.

There is also provided as a further aspect of the invention the use of a compound
of formula () or a pharmaceutically acceptable salt or solvate thereof in the
preparation of a medicament for use in the treatment of conditions mediated by

tachykinins, including substance P and other neurokinins.

It will be appreciated that reference to treatment is intended to include
prophylaxis as well as the alleviation of established symptoms. Compounds of
formula () may be administered as the raw chemical but the active ingredient is

preferably presented as a pharmaceutical formulation.

Accordingly, the invention also provides a pharmaceutical composition which

comprises at least one compound of formula (l) or a pharmaceutically acceptable
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3-(5-TETRAZOLYL-BENZY. L)AMINO-PIPERIDIN;E DERIVATIVES AND

ANTAGONISTS OF TACHYKININS

The present invention. relates to piperidine derivatives, to processes for their
preparation, pharmaceutical compositions containing them and their medical use.

in particular the invention relates to novel compounds which are potent and
specific antagonists of tachykinins, including substance P and other neurokinins.

3-Aminopiperidine derivatives described as having substance P antagonist activity
are disclosed in, for example, PCT Patent Applications W0O-A-§109844 and WO-
A-9301170C.

The present invention provides compounds of formula (1)

R2
(CH,),
AN R
Ri
N -
H
R® R*
wherein R1 is a C4_4alkoxy group;
R2is
()
y R
o
/
NN

R® is a hydrogen or halogen atom;
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ABSTRACT

:'[ETRAZOLYL-BENZYL AMINO-PIPERIDINE DERIVATIVES AND

ANTAG_Q“ISTS OF TACHYKININS

The present invention relates to piperidine derivatives of formula (1)

R2
(CH,),
AN R 0
R1
N -
H
RR - r
wherein R1 is a C4_4alkoxy group;
R2is  ~ \
N R
N
G
N=N

R® is a hydrogen or halogen atom; .

R*and R® may each independently represent a hydrogen or halogen atom, or a
Ci<alkyl, Cialkoxy or trifluoromethyl group;

R® is a hydrogen atom, a Cy4alkyl, (CHz)mCyclopropyl, -S(0)aCi4alkyl, phenyl,
NR'R®, CH,C(O)CF3 or trifluoromethy! group;

R’ and R® may each independently represent a hydrogen atom, or a Csalkyl or
acyl group;

x represents zero or 1;

n represents zero, 1 or 2,

m represents zero or 1;

and pharmaceutically acceptable salts and solvates thereof; to processes for their
preparation; and their use in the treatment of conditions mediated by tachykinins.
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