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AROMATIC AMINO ETHERS AS PAIN RELIEVING AGENTS

This invention relates to novel, aromatic compounds and
pharmaceutically-acceptable salts thereof which possess useful
pharmacological properties. More particularly the compounds of the
invention are antagonists of the pain enhancing effects of E-type
prostaglandins. The invention also relates to processes for the
manufacture of the aromatic compounds and pharmaceutically-acceptable
salts'thereof; to novel pharmaceutical compositiohs containing them;
and to use of the compounds iﬁ pain relief.

Thé compounds of the invention are useful in the treatment
of pain such as the pain associated with joint conditions (such as
rheumatoid arthritis and osteoarthritis), postoperative pain,
post-partum pain, the pain associated with dental conditions (such as
dental caries and gingivitis), the pain aséociated with burns
{including sunburn), the treatment of bone disorders (such as
osteoporosis, hypercalcaemia of malignancy and Paget’s disease), the’
pain associated with sports injuries and sprains aﬁd all other painful
conditions in which E-type prostaglandins wholly or in part play a
pathophysiological role. '

Non-steroidal anti-inflammatory drugs (NSAIDS) and opiates
are the main classes of drugs in pain relief. However both posséss
undesireable side effects. NSAIDS are known to cause gastrointestinal
irritation and opiates are known to be addictive.

| We have now found a class of compounds structurally
different to NSAIDS and opiates, and useful in the relief of pain.
'_ The compounds of the invention may also possess
aﬁti-inflammatory, anti-pyretic and anti-diarrhoeal properties and be '

effective in other conditions in thch prostaglandin E (PGEz) wholly

2
or in part plays a pathophysiological role.
According to the invention there is provided a compound
of the formula I; ]
pBoR
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wherein:

A is an optionally substitu;ed:
phenyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidyl, thienyl,
thiazolyl, oxazolyl, thiadiazolyl having at least two adjacent ring

. carbon atoms or a bicyclic ring system of the formula:

l
“>

wherein E is nitrogen or CH, F is nitrogén or CH, G is sulphur or
oxygen and H is nitrogen or CH; .
provided that the -CH(R3)N(R2)B-R1 and —QCH(R4)-D linking groups are
positioned in a 1,2 relationship to one another on ring carbon atoms
and the ring atom positioned‘ortho'to the -OCHR4¥'linking group (and
therefore in the 3-position relative to the -CHRONRZ-- linking group'
is not substituted; '

. B is an optionally substituted:
phenyl, pyridyl, thiazolyl, oxazolyl, thienyl, thiadiazolyl,

' isoxazole, pyrazole, furyl, pyrrolyl, ;midazolyl. pyrazinyl,
pyridazinyl, pyrimidyl, pyridone, pyrimidone. pyrazinone or
pyridazinone; ' :

D is optionally substituted: pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, pyrrolyl, thienyl, furyl,_imidazolyl.
pyrazolyl, thiazolyl, ispthiazolyl, oxazolyl, isoxazolyl or phenyl;

' Rl is positioned oh ring B in a 1,3 or 1,4 relationship with
the -CH(Rs)N(Rz)- linking group in 6-membered rings and in a
1,3-relationship with the -CH(R’)N(R®)- linking group in 5-membered
rings and is carboxy, carboxycl_3alkyl, tetrazolyl,
;etrazolylcl_salkyl; tetronic acid, hydroxamic acid, sulphonic acid,
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or Rl is of the formula (IIA), (IIB) or (IIC):

| .
: ; | Y Y\r)’
"</X\r | ‘(/\T. —<\~,2- |
_ KA an—7 - |
0 (IIA) i (IIB) ) (IIC)

wherein X is CH or nitrogen, Y is oxygen or sulphur Yl is oxygen or
NH, and 2 is CHZ’ NH or oxygen provided that there is no more than one
ring oxygen and there are at least two ring hetercatoms; of Rl'is of
the formula -coNr? Ral or -Cl_3alkleONRaRal wherein R is hydrogen,

c. _alkyl, C cycloalkyl, C 'éycloalkylcl_aalkyi, C5_7cycloalkenyl_

1-6 3-7 3-7
or cs_7cycloa1kenylcl_3alkyl and R®! is hydrogen, hydroxy or _
optionally substituted: Cl;loalkyl, cl_loalkenyl, cl_loalkynyl,

C3_7¢ycloalkyl, C3_7cycloa1kylcl_6algy1. c cycloalkylcz_ealkenyl,

3-7
C3_7cycloalkle2_salkynyl, Cs_7cycloalkeny1,
c3_7cycloalkenylcl_6a1kyl5 Cs_7cycloa1kenylcz_6a1kenyl,

cs_7cycloalkenylcz_6alkyny1, 5- - or 6-membered heteroaryl, 5- or

6 -membered heterogrylcl_salkyl, 5- or 6-membered saturated or
partially saturated heterocyclyl or 5- or é-membered saturated or
partially saturated heterocyclylcl_salkyl; or wherein Ra and Ral
together with the amide nitrogen to which they are attached'(NRaRal)
form an amino acid residue or ester thereof; or R1 is of the formula
-CONH802Rb or -Cl_3a1kylc0NH502Rb wherein Rb is optionally

substituted: C. _.alkyl, € alkynyl, ¢, ,cycloalkyl,

1-10
o cycloalkylcl_salkyl. c

2_loalkenyl, C2_10

3-7 3_7cycloalky1c2_6alkeny1,

c3_7cycloa1kylcz_6alkynyl, C5_7cycloa1kenyl,
C3_7cycloa1kenylcl_salky1, Cs_7cycloa1kenylcz_6alkenyl,
Cs_7cycloa1keny1C2;6alkynyl, S- or 6-membered heterocaryl, 5- or

6 -membered heteroylarcl_salkyl, phenyl, phenylcl_ealkyl, 5- or

6 -membered saturatgd or partially saturated heterocyclyl or 5- or

6 -membered saturated or partially saturated heterocyclylcl_ alkyl or
R1 is of the formula -CONRaN(Rc)ﬁd or -c1_3alkleONRaN(Rc)R .wherein
_Ra is as hereinabove defiined, R® is hydrogen or Cl_salkyl and Rd is

hydrogen, hydroxy or optionally substituted: C alkyl, C _1°alkenyl,

1-10 2

c _10alkyny1, c cycloalkyl, C3;7cycloalky1cl_6alkyl,

2 3-7
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C3 7cycloalkylc alkenyl,_C3}7cycloalkylcé_6alk9nyl,
C5_7cycloalkenyl, Cs_7cycloalkenylcl_6alkyl, .
Cs 7cycloalkenylc alkenyl c cyclbalkenylc alkynyl 5- or
6 -membered heteroaryl 5 or 6- membered heteroarylc alkyl 5- or

6-membered saturated or part1ally saturated heterocyclyl 5~ or

6-membered saturated or partially saturated heterocyclylcl_salkyl, or
RS and Rd, together with the nitrogeﬁ atom to which they are attached,
. form a 4 to 8-membered saturatéd or partially saturated heterocyclic
ring or form an amino acid residue or.ester thereof;
R2_is hydroggnL Cl_salkyl (optionally. substituted by
hydroxy, cyano, nitro,: amino, halo, c alkanoyl,'C- .alkoxy or
- 6alkenyl C alkynyl C3
Cs_scycloalkylc1_3alkyl,-c3_scycloalkylcz_3alkenyl, cs_scycroalkenyl,

Cs_scycloalkenylc alkyl.'c- cycloalkenylc alkenyl,

phenylci_3alky1 or 5- or G-membered heteroarylcl 3a1ky1,
R3 is hydrogen or C alkyl

R4 is hydrogen or C1 4alkyl

trifluoromethyl) C scyclcalkyl

and N-oxides of -NR where chemically péss;ble, _

and S-oxides of sulphur containing rings where chemically possible;
and pharmaceutically acceptable salts and in 2;29 hydrolysable esters
and amides thereof.

A 5- or 6-membered héteroaryl ring system is a monocyclic
aryl ring system having 5 or 6 ring atoms wherein 1, 2 or 3 ring atoms
are selected from nitfogen, oxygen and sulphur. - '

A 5- or 6-membered saturated or partially saturatéd
heterocyclic'(heterocyclyli ring is a ring System having 5 or 6 ring
atoms wherein 1, 2 or 3 of thé ring atoms are selected from nitrogen,
oxygen and sulphur, '

Particular 5- or 6-membered monocyclic heteroaryl rings
include.pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl,
pyridyl, pyrazinyl, pyrimidinyl, pyridaziﬁyl,_thiazolyl, thiadiazdlyl,
thienyl, furyl and oxazolyl. '

Particular 5- or G-membered-saturated or partially saturated
heterocyclic ring ring systems- include pyrrolidinyl, pyrrolinyl,
imidazolidinyl, pyfaquidinyl. piperidyl, piperazinyl and morpholinyl.

Particular substituents for ring carbeon atoms in A include



. c cycldalkylcz_3alkeny;, (o]
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halo, trifluoromethyl, nitro, hydroxy, amino, C alkylamino,

1-4

diCl;4alkylamino, cyano, C alkoxy, S(O)pcl_salkyl (p is 0, 1 or 2),

l-6

Cl_salkyl (optionally substituted by hydroxy, amine, halo, nitro or

cyano) , S(O)pCF3 (p=0,1 or 2), carbamoyl, C1_4alkylcarbam071,

di(Cl_4alkyl)carbamoyl, Cz_salkenyl, Cz_salkynyl, C2_4alkenylamino,
N-C2 4alkenyl-N-C alkylamino, di-C : alken?lamino, S(O)pcz_salkenyl,
alkenylcarbamoyl N- C alkenyl N-alkylam;no,

di-c alkenylcarbamoyl, C cycloalkyl c cycloalkylcl 3alkyl

C3 72ycloalkylc alkenyl,3cz_7cycloalkeny1,

C5 7cycloalkenylc alkyl, Cs_7cycloa1kenle2_Balkenyl,

C5 7cycloalkenylc alkynyl, C1_4alkoxycarbony1amino,

Cl 4alkanoylam:.no. alkanoyl(N- alkyl)amino,

Cl 4alkanesulphonam:.do, benzenesulphonamzdo, am1nosulphony1

C alkylamlnosulphonyl, d1(C1_4alkyl)amlnosulphonyl,

Cl 4alkcxycarbonyl c 4alkanoyloxy, Cl_salkanoyl, formle1_4a1kyl,

trzfluoroc alkylsulphonyl, hydroxyiminocl_salkkl,
1 4alkoxy:.m:.noc alkyl Cl-salkylcarbamoylamino, oxazolyl, pyridyl,
thiazolyl, pyr;m;dyl, pyrazinyl and pyridazinyl.

Where a ring nitrogen atom in A can be substituted without
becoming - quaternised it is unsubstituted or substltuted by C alkyl.

Particular substztuents for ring carbon atoms in B 1nclude
halo, amino, 1_4alky1am1no, dl(C1_4alkyl)am1no, trifluoromethyl,

nitre, hydroxy, Cl_salkoxy, c alkyl, amino, alkylamino,

1-6 1 4
di(C alkyl)amino, cyano, -S(O)pC alkyl (p is 0, 1 or 2),

carbamoyl C alkylcarbamoyl and dz(C alkyl)carbamoyl
Where a ring nitrogen atom in B can be subst1tuted without
becoming quaternised, it is unsubstituted or substituted by Ci_4a1ky1.

Particular substituents for optionally substituted groups in

Ral, Rb and Rd include those mentioned above for ring A.

Particular substituents for carbon atoms in optionally

substituted groups in Ral include halo, hydroxy, C. , alkyl, nitro,

1-4 _
cyano, amino, carboxy, trifluoromethyl, C1-4a1koxy, Cj_vcycloalkyl,
C5_7cyclqalkenyl, C3_7cycloalkylcl_3alkyl. Csf7cycloa1kenylcl_3a1kyl,
3.7 5_7cycloalkenle2_3alkenyl and

_4a1koxycarbony1. Particular substituents for optionally

. substituted groups in Rb include halo, trifluoromethyl, nitro,
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C1_4alkyl, hydroxy, amino, cyano, amino, cl_salkoxy, S(O)pcl_salkyl (p

is 0, 1 or 2), carbamoyl, C1_4a1kylcarbamoyl, di(C1_4alkyl)carbamoyl, '
_goalkenyl, C2 6
cycloalkylc alkyl, C5_7

cycloalkylc alkenyl,_Cs-7cyc1oalkenylczi3alkeny1,

alkynyl, C3_7cycloalky1, C5;7cycloalkenyl,
cycloalkepylcl_salkyl,

alkoxycarbonylamlno, c alkanoylamino,

1-4

_4alkanoyl (N- C alkyl)amino, c alkanesulphonamido,-

' benzenesulphonamldo, amlnosulphon;l C alkylaminoSulphonyl,

dl(C alkyl)amlnosulphonyl C alkoxycarbonyl, C. alkanbyloxy,
Cl alkanoyl, formylc alkyl hydroxyzm;noc alkyl,
C1 alkoxyxmlnoc alkyl and C alkylcarbamoylamlno

The term alkyl when used herein includes straight chain and
branched chain substituents for example methyl, ethyl, n-propyl;
isopropyl, n-butyl and iscbutyl and functional groups on alkyl chains
may be anywhere on the chain, for example hydroxyimxnoc alkyl
includes 1-(hydroxy1m1no)prcpyl and 2-(hydroxyim1no)propyl.

' Examples of cl_salkoxycarbonyl are methoxycarbonyl, . -
ethoxycarbonyl and t-butoxycarbonyl; examples of carboxyCI_Balkyl are
carboxymethyl, 2-carboxyethyl, 1l-carboxyethyl and 3-carboxypropyl;
examples of cl_salkoxycarbonylcl_Balkyl'are methoxycarbonylmethyl,
ethoxycarbonylmethyl and methoxycarbonylethyl; examples of
tetrazolylcl_3alkyl are tetrazolylmethyl and 2-tetrazolylethyl;
examples of cl_4alkqu are methoxy, ethoxy, propoxy and isopropoxy;
examples of Cz_salkenyl are vinyl and allyl; examples of Cz_salkynyl
are ethynyl and propynyl. examples of Cl_4alkanoyl are formyl, acetyl,
propionyl and butyryl; examples of halo are fluoro, chloro, bromo and
iocdo; examples of C- alkylamino are methylamino, ethylamino,
propylamino and 1sopropylam1no, examples of dx(c alkyl)amzno are
dimethylamino, dzethylamzno and ethylmethylamxno, examples of .
-S(O)pC- alkyl are methylthio, methylsulphinyl and methylsulphonyl
examples of C1_4a1kylcarbamoyl are methylcarbamoyl and ethylca;bamoyl;
examples of di(C1_4a1kyl)carbamoy1 are. dimethylcarbamoyl,
diethylcarbamoyl and ethylmethylcarbamoyl; examples of Cl_salkyl are
~methyl, ethyl, propyl and isopropyl; examples of C cycloalkyl are
cyclopropyl, cyclobutyl and cyclohexyl examples of

C3 7cycloalkylc alkyl are cyclopropylmethyl and cyclohexylmechyl
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examples of C3_7cycloalkle2_3alkenyl are cyclopropylethenyl and
cyclopentylpropenyl; examples of c3_7cycloalkylcz_3alkynyl are
cyqlopropylethynyl.and cyclopentylethynyl; examples of Cs_valkenyl are
cyclopenteny} and cyclohexenyl; examples of Cs_7cycloa1kenylcl_3alkyl
are cyclopentenylmethyl and cyclohexenylmethyl; examples of
C5;7cycloalkenyldz_3alkeny1 are cyclohexenylethenyl and
cycloheptenylethenyl; examples of Cs_7cycloalkenylc2_3a1kynyl are
cyclopentenylethynyl and cyclohexenylethynyl; examples of
Cl_4alkoxycarbonylamino are methoxycarbonylamino and
ethoxycarbonylamino; examples of Cl-4alkanoylamino are acetamido and
propionamido; examples of C1_4alkanoyl(N-C1_4alkyl)amino are -
N-methylacetamido and N-methylpropionamido; examples of '

C1 alkanesulphonamido are methanesulphonamxdo and ethanesulphonamido;
examples of C alkylamznosulphonyl are methylaminosulphonyl and
ethylam1nosu1phony1 examples of dz(c alkyl)amlnosulphonyl are
dimethylaminosulphonyl, dzethylamznosulphonyl and
ethylmethylaminosulphcnyl; examples of cl_ﬁalkanoyloxy are acetyloxy
and propionyloxy; examples of formy1c1_4alky1 are formylmethyl and

2-formylethyl; examples of hydroxyiminoC_ _alkyl are

hydroxyiminomethyl and 2- (hydroxyxmznc)ethsl and examples of
C1_4a1koxy1m1necl_6alky1 are methoxy;mznomethyl. ethoxyiminomethyl and
2- (methoxyimino)ethyl.

Suitable ring systems of the formula (IIA), (IIB) or (IIC)
include 5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-yl, 3-oxo0-2,3-
dihydro-1,2,4- oxadiazole-5-yl, 3-thioxo-2,3-dihydro-1,2,4-oxadiazole-
5-yl, 5-oxo-4,5-dihydro-1,3,4-oxadiazole-2-yl,
5-oxo-4,5-dihydro-1,2,4-triazole-3-yl, 3-oxo-2,3—dihydroisoxazole-
S-yl, S5-oxo-1,5-dihydroisoxazole-3-yl and 5-oxo-2, 3-dihydropyrazol -
3-yl.

Amino acid residues formed from R- and r2! together with the
amide nitrogen to which they are attached and esters thereof include
for example radicals of the formula -NH-CH(RC)-COORd wherein R® is

hydrogen, Cl_salkyl, C 6alkenyl, Cz_salkynyl, phenyl,

2-
phenylc1_3a1kyl, 5- or 6-membered heterocaryl or 5- or &-membered
heteroarylcl_3alkyl and Rd is hydrogen or Cl_salkyl. wherein élkyl,

alkenyl, alkynyl, phenyl and heteroaryl groups are optionally
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substituted.. Examples of substituents include those mentioned above
for ring A. 1In particular hydroxy. .

"When an alkenyl or alkynyl group:is directly linked to the
nitrogen of ; primary or secondary amine it will be appreciated that
the double or triple bond may not be in the 1-position. Similarly -
alkyl groups which are substituted by halo, hydroxy or an amine may:
not be substicuted'by'theSe~suhstitueﬁts in thé l1-position when the
alkyl group is directly linked to the nitrogen of ‘a primary or
secondary amine. ' '

' Preferably A is aﬂ'cpuionally-sﬁbstitucedk
phenyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidyl, thienyl,
thiazolyl, oxazolyl or thiadiazolyl having at least two adjacent ring
carbon atoms; ' o

.More preferably A is optiocnally substituted:
phenyl, naphthyl, thiadiatdlYl, thignyl, pyridyl or pyrimidyl.

Most preferably A is optionally substituted:
phenyl or thienyl. '

In particular A is:optionally substituted phenyl.

Preferably B is ‘optionally substituted:
pyridyl, phenyl, thiazolyl, thienyl, pyridazinyl, thiadiazolyl,
imidazolyl, pyrazinyl, pyrimidyl, or oxazolyl.

More preferably B is optionally substituted:
pyridyl, phenyl, thiatoiyl. tﬁienyl. pyridazinyl or oxazolyl.

Most preferably B is optionally substituted:
pyridyl, phenyl, thienyl, pyridazinyl or chiazolyl.-'

. In particular B is optionally substituted:
pyrid-2,5-diyl, pyridazin-3,6-diyl, phen-1,4-diyl or thieﬂ¥2,5-diyl.

Preferably D is'optionélly subStitﬁﬁed: pyridy1,'thienyl,'
‘thiazolyl, furyl or phenyl. '

More preferably D is optionally‘suhstituted: thienyl, furyl
or phenyl. ' '

Most preferably D is optionally substituted phenyl.

~ Preferred optional-substituents for ring carbon étoms'in-A,_
are halo, nitro, trifluoromethyl, cyﬁno, amino.fcl_salkoxy; carbamoyl,
c alkyl, C3_7cyc1oalkyl, C3_7cyc;oalkylc1_3alkyl,

1-6

c cycloalkylc2_3alkeny1; c

k .
3-7 cycloalkenyl

5-7
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C5_7cycloalkenylcl_3alkyl, CS?

7cycloalkeny1C2_3alkenyl,
C1_4alkylcarbamoy1, di(Cl_éalkyl)carbamoyl, C1_4alkanoylamino,
S(O)pcl_salkyl, Cl_4a1kanesulphonamido, benzenesulphonamido,
Cl_ealkanoyl{ q1_4a1koxyiminocl_4alky1 and hydroxyiminoci_4a1kyl.

Most preferred optional substituents for ring carbon atoms
in A are chloro, bromo and methanesulphonyl.

' In particular A is substituted on a ring carbon atom by
bromo. _

Preferably, when A i§ a 6-membered ring, A is unsubstituted
or substituted in the 4-position relative to the -O-CH(R4)- linking
group. '

Preferred optional substituents for ring carbon atoms of B
are halo, amino, dic1_4a1ky1amino, c1_4alky1amino, trifluoromethyl,
nitro, hydroxy, methyl, C1_4alky1, cl_4alkoxy and cyano.

More preferred optional substituents for ring carbon atoms
of B are fluoro, chloro, bromo, trifluoromethyl, hydroxy, methyl,
methoxy and cyano. |

Preferably D is optionally substituted by 1 or 2
substituents selected from halo, trifluoromethyl, nitro, hydroxy,
amind, c1_4alkylamino, di(cl_4a1ky1)aminc, cyanp, cl_salkoxy,

-S(O)pcl_4alky1 (p is 0, 1 or 2), C, ,alkanoyl, cl_salkylf

1-4
-C cycloalkyl, C cycloalkylcl_salkyl,-c

3.7 cycloalkylcz_salkenyl,

3-7
cycloalkenylcl_saikyl,

3-7
c _7cycloalkenyl, o]

5 5-7
Cs_vcycloalkenylcz_3alkeny1, wherein C3_7cycloalkyl, Cs_7cycloalkenyl,
'Cl_salkyl and Cl_salkyloxy are optionally substituted by

trifluoromethyl, hydroxy, halo, nitro, cyané or amino.

Most preferred optional substituents for D include halo,
1.s-alkyl, amino, cl_éalkoxy or carbamoyl.
Most preferably D is unsubstituted.

nitro, hydroxy, cyano, C

Preferably A is unsubstituted or substituted by one

substituent.
Preferably B is unsubstituted or substituted by one

substituent.
' Preferably R;'is cérboxy, carbamoyl, tetrazolyl or of the
formula -CONRR®® or -connsoznb. '

P:eferably, Ral is hydrogen, hydroxy or opticnally
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2__Galkynyl,

cyclopropylcl_4alky1, cyclobutylcl_4alkyl, cyclopentylci_4alky1,-

substituted: Cl_salkyl, Cz_salkenyl, c

cyclohexylcl_4alkyl, pyridylcl_4alkyl, pyrimidylcl_4alky1,
pyrazinylcl_4alkyl{ furylcl_4alky1, pyridazinylcl-4a;ky1,
tetrazolylcl_4alkyl, pyrrolidinylcl_4alkyl, morpholinylci;4alkyl,
imidazoliumcl_4alkyl, N-methylimidazoliumcl_4alky1.:
pyridiniumcl_4alkyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
N-methylpyrimidinium, N-methylimidazolyl, pyridinium, pyrimidinium,
tetrazolyl, phenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopentenyl, cyclohe#enyly cycloheptenyl, cyclopentenylc alkyl
cycléhexenylcl_4alky1 or cycloheptenylcl_4alkyl.

More preferably aspect Ra; is hydrogen, Cl_ealkyl
(optionally substituted by halo, hydroxy, nitro, cyano, amino,

carboxy, C -alkoxycarbonyl), pyridylcl_4a1kyl, pyrimidylcl;4a1kyl,

pyrazinylti_:alkyl, fu:ylcl_4a1ky1, pyridazinylcl_4alkylh
tecrazolylcl_4a1kyl, or.cz_salkenyl. - . .

Most preferably Ral is c1_4alkyl (opticonally substituted by
one or two substituents selected from hydroxy, carboxy and

c1_4alkoxycarbonyl), pyridylc alkyl and furylc alkyl

Preferably - 1 3a1ky1comzana1 is -cnzcomanal .
Preferably - 1 3alkleONHsosz is CHZCONHsoznb
Preferably -C, _ 3a1kle0NRaNRcRd is -cnzcomamzcnd

Preferably R is optionally substituted: Cl_salkyl,

c cycloalkyl, C cycloalkylcl_3a1kyl, c

3-7 3-7 3_7cyc;oalkylcz_3a1kenyl,
C5_7cycloalkenyl, cs;7¢ycloa1kenylci_3alkyl, :
cs_7cycloa1kenylc2_3alkenyl, 5- or &6-membered heteroarylcl_3alkyl,

5- or 6-membered saturated or partially saturated '
heterocyclylcl_3alkyll phenylcl_3a1ky1, phenyl, 5- or 6-membered
hetercaryl or 5- or 6-membered saturated or partially saturated

heterocyclyl.

More preferably Rb is alkyl (optionally substituted by

1 4

hydroxy, nitro, cyano, amino, -C 1- 4alkylam:.no, di- C alkylamlno,
- C alkanoylamino, C alkyl -N- C alkanoylamlno, carbamoyl

1-4

alkylcafbamoyl, d1 C alkanoylcarbamoyl halo. C, . alkoxy) or

C
1-4 1-4
optionally substituted phenylcl_3alkyl. pyrldylcl_Balkyl, phenyl,

thienyl, thiadiazolyl, oxazolyl, isoxazolyl, pyrazolyl or
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1,1-dioxidotetrahydrothienyl.
Most preferably Rb is C1_4a1kyl, hydroxyC1_4alkyl,
C1_4alkoxycl_4alkyl, phenyl-(optionally substituted by halo, cyano,

nitro, carbamoyl, c1_4alkylcarbamoyl,'di-c 4alkylcarbamoyl, hydroxy,

1-

amino, C _4alkanoylamino, N-C 4alkanoyl-N-C1_4alkylamino,

1 1~

C1_4alkylamino or di-(c1_4alkyl)amino), benzyl (optionally substituted

by halo, cyano, nitro, carbamoyl, C1-4alkylca:bamoyl,
di-cl_4alkylcarbamoyl, hydroxy, amino, C1_4alkanoylamino,

N-C, _,alkanoyl-N-C, ,alkylamino, C,_ alkylamino or

1-4
di-(Ci_4alkyl)amino), thiadiazolyl (cptionally substituted by
Cl_4alkanoylamino, amino, C1
thienyl (optionally substitued by halo or pyridyl), isoxazolyl

_4alkylamino or di-cl_4alkylamino),

{optionally substituted by C1_4a1ky1 or halo), pyrazolyl Toptionally
substituted by c1_4alkyl or halo) or 1,1-dioxidotetrahydro-2-thienyl.

Preferably r® is hydrogen_and Rd ig 5- or 6-membered
hetercaryl or R and Rd, together with the nicrdgen atom to‘which they
are attached, form a 5- or 6-membered saturated ox partially saturated

. heterocyclic ring.

More preferably r® is hydrogen and Rd is pyridyl or R and
Rd, together with the nitrogen atom to which they are attached, form
morpholino.

In one aspect Rl is carboxy, carbamoyl or tetrazolyl or Rl
is of the formula -conr? Ral wherein R is hydrogen or cl_salkyl and

al

R is cl_salkyl (optionally substituted by hydroxy), C_, _alkenyl,

l-morpholinyl, 1-piperidinyl, 1l-pyrrolidinyl, py;idylclf3zlkyl or Rl
is of the formula -CONHSQZRb wherein Rb is Cl_salkyl or phenyl.

In another aspect, Rl is carboxy, tetrazolyl or of the
formula -CONR™ 8! wherein rR® is hydrogen and R is Cl_salkyl
{optionally substituted by hydroxy) or pyridylmethyl, or R1 is of the
formula“-CONﬂsosz wherein Rb is Cl_salkyl or phenyl.

Most preferably r! is carboxy. '

More prgferably R2 is hydrogen, methyl, ethyl,
cyclopropylmethyl, 2-fluorcethyl, 2,2-difluoroethyl,
2,2,2-trifluorcethyl, cyanomethyl, allyl or 2-propynyl.

Most preferably R2 is ethyl, allyl or 2-propynyl.

In particular R® is ethyl.
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In‘one aspect R2 is hydrogen, Ci_s

substituted by hydroxy, cyano or_trifluoromethyl), c

alkyl (optionally.
: . 2_salkenyl,
o _salkynyl, phenylcl_ alkyl or pyridylcl_salkyl;

’ Preferably R~ is hydrogen, methyl or ethyl.
Préferably R4.is hydrogen, methyl or ethyl.
Most-prefeiably-k3.is hydrogen or methyl.
Most preferably R4 is hydrogen. '
In one aspect A is optionally substituted: naphthyl,
pyridyl, pyrazinyl, pyridazinyl, pyrimidyl, thienyl, thiazolyl,
oxazolyl, thiadiazolyl héving at least two adjacent ring carbon atoms

or a bicyclic ring system of the formula:

/:.-H

wherein E is nitrogen or CH, F is nitrogen or CH, G is sulphur or
oxygen and H is nitrogen or CH. _

fn another aspect A is optionally substituted phenyl.

In one aspect B is optionally substituted phenyl, pyridyl,
thiazolyl, oxazolyl, thiényl, thiadiazolyl,  furyl, pyrrolyl,
imidazolyl, pyrazinyl or pyrimidyl.

In another aspect B is optionally substitued pyridazinyl.

A preferred class of compounds is that of the formula:

£
_/cmu-d-

~ocH s
2 @’M "

A is an optionally substituted:

wherein:

phenyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidyl, thienyl,
thiazolyl, oxazolyl or thiadiazolyl having at least two adjacent ring
~ carbon atoms; .
‘provided that the -CH(R’)N(R?)B-R® and -ocH(R*)Ph-(R®)  linking groups

are positioned in a 1,2 relationship to one another om ring carbon
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atoms and the ring atom positioned orthé to the -OCHR4- linking group
(and therefore in the 3-position relative to the -CHR3NR2- linking
Qfoup) is not substituted.

B is an optionally substituted:
phenyl, pyridyl, thiazolyl, oxazolyl, thienyl, thiadiazolyl,
imidazolyl, pyrazinyl, pyridazinyl or pyrimidyl.

Rl is positioned on ring B in a 1,3 or 1,4 relationship with
the -CH(R3)N(R2)-'1inking group and is carboxy, carboﬁycl_Balkyl,
tetrazolyl, tetrazolylcl_3alkyl, tetronic acid, hydroxamic acid,
sulphonic acid, or R' is of the formula -coNR® R?! wherein R? is
hydrogen or cl_ealkyl and Ral is hydrogen, Cl_salkyl (optionally
substituted by halo, hydroxy, nitro, cyano, trifluoromethyl,
Cl_;alkoxy or C1_4alkoxycarbonyl), cz_salkenyl {(provided -the double

bond in not in the 1l-position), C_ _alkynyl (provided the triple bond

is not in the 1-position), 5- or E-Zembered'saturated or partially
saturated heterocyclyléi_salkyl, 5- or 6-membered heteroaryl
C1_3alkyl, 5- or 6-membered saturated or partially saturated
heterocyclyl, or 5- or 6-membered heteroaryl or Rl is of the formula
-CONHSOZRb wherein R® is C,_galkyl (optionally substituted by halo,
hydroxy, nitro, cyane, trifluoromethyl, C1_4alkoxy or '
C1_4alkoxycarbony1). C2_6alkeny1 {(provided the double bond is not in

the l-position), C alkynyl (provided the triple bond is not in the

l-position), 5- orzsfmembered saturated or partially saturated
hetefocyclylcl_3alkyl, 5- or 6-membered heteroarylcl_3alkyl
phenylcl_3alky1, 5- or 6-membered sa;urated or partially saturated
heterocyclyl, 5- or 6-membered heterocaryl or phenyl;

wherein any heterocyclyl or hetercaryl group in Ral is optionally
substituted by halo, hydroxy, nitro, cyano, trifiuoromethyl,'
C1_4alkoxy or C1_4alkoxycarbonyl and any phenyl, heterocyclyl or
hetercaryl group in R~ is optionally substituted by halo,_
trifluoromethyl, nitro, hydroxy, amino, cyano, Cl;salkoxy.
S(p)pcl_salkyl (p is 0, 1 or 2}, Cl_salkyl carbamoyl,

C. ,alkylcarbamoyl, di(cl_4alkyl)carbamoyl, C 6alkenyl, Cz_salkynyl,

. 1-4 2-
C1_4alkoxycarbonylamino, C1_4alkanoylamino,'
Cl_4alkanoyl(N-C1_4alkyl)amino. C1_4alkanesulphonamido,

benzenesulphonamido, aminosulphonyl, c1_4a1kylaminosulphonyl,
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d1(C alkyl)amlnosulphonyl C alkOxycarbonyl, Ci_éalkanoyloxy,
Cl_salkanoyl formle1_4alkyl, hydroxyiminoci_salkyl,
C1_4alkoxyi$inocl_6alkyl or C alkylcarbamoylamino.

R is hydrogen, C alkyl optionally substituted by
hydroxy, cyano or trlfluoromethyl C2 6alkenyl (provided the double
bond is not in the 1-position), 2_6alkynyl (provided the triple bond
islnot in the 1-position), phenylci_3alky; or pyridylcl_sa;kyl;

R3 is hydrogen, methyl or ethyl;

R4 is. hydrogen, methyl or ethyl; _

R-s is ‘halo; trifluoromethyl, nitfo, hydroxy, aminoc,
C1_4alkylamino{ di(C1_4alkyl)amino, cyano, Ci;salkoxy, -S(O)pC1_4alkyl
(p is 0, 1 or 2), C1_4a1kanoyl or C1_4alky1 optionally substituted by
hydroxy, hale, nitro, cyanc or amino; and n is 0, 1 or 2;
and N-oxides of -NRZ whe:e.chemically possible;
and S-oxides of sulphur containing rings where chemically possible;
and pharmaceutically acceptable salts and in vive hydrolysable esters
and amides thereof. ' _ _

. Another_preférréd class of compounds is that of the formula
‘rl
L cHyn—8-L'

(IV) :

i .
o (& )n

wherein
R1 and Rz are as hereinabove defined, R5 is as hereinabove defined for
optional substituents on D, nis 0 or 1, R® is hydrogen or as
hereinabove defined for substituents on ring carbon atoms in A, and.B
is phenyl, thienyl, pyridazinyl, pyridyl, or Chiazolyl.

Yet another preferred class of compounds is that of the
formula (IV) wherein:Rl is carboxy and Rz. Rs, Rs; n and B are as

hereinabove afined.

Yet another preferred class of compounds is that of the

formula (IV) wherein R2 is ethyl and Rl, RS, Rs, n.and B are as

hereinabove defined.
Yet another preferred class of compounds is that of the



WO 96/03380 ' " PCT/GB95/01728

- 15 -

. X . 1 .
formula (IV) wherein n is 0 and R, R2, R6 and B are as hereinabove

defined.

Yet another preferred class of compounds is that of the
formula (IV) wherein R5 is chloro, bromo or cyano and Rl Rz, Rs, n .
and B are as hereinabove defined.

Yet another preferred class of compounds is that of the
formula (IV) whgrein R6 is bromo and Rl; Rz, Rs, n and B are as
hereinabove defined.

Yet another preferred class of compounds is that of the
formula (IV) wherein B is phenyl, thienyl, pyridyl or pyridazinyl and
Rl, Rz, Rs, R6 and n are as hereinabove defined.

Yet another preferred class of compounds is that of the
formula (IV) wherexn B is pyr1daz1nyl and R R2, Rs, RG and n are. as
hereinabove defined. '

Particular compounds of the present invention are:

2- [N- (2-benzyloxy-S5-bromobenzyl) -N-methylamino] pyridine-5-carboxylic
acid; _
2- [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino] pyridine-5-carboxylic
acid; |

M- (3-pyridylmethyl) -2-[N- (2- benzyloxy-s bromobenzyl) -N-ethylamino] -
pyridine-5-carboxamide;

2- [N- (2-benzyloxy-5-bromobenzyl) -N-prop-2-yn-1- yl)am1no]pyr1d1ne -5~
carboxylic acid;

2- [N- {(2-benzyloxy-5-bromobenzyl) -N-allylamino] pyridine-5-carboxylic
acid; -

2- [(N- (2-benzyloxy-5-chlorobenyl) -N-ethylamino] pyridine-5-carboxylic
acid; . |

2- [N- (2-benzyloxy-5-methylthiobenzyl) -N-ethylamino] pyridine-5-
carboxylic acid; .

2-[N-(2-(4- methylphenylmethoxy) -5- bromobenzyl) -N-ethylamino] pyridine-
5- carboxylxc acid;
2-[N~(2-(3-chloropheny1methoxy)-5-bromobenzyl)-H¥ethylamino]pyridine-
S-carboxylic acid;

2-[N-(2-(4- chlorophenylmethoxy) -5- bromobenzyl) N-ethylamlno]pyr1d1ne-
S-carboxylic acid;

2- [N~ (2-thienylmethoxy-S5-bromobenzyl) -N-ethylamino] pyridine-5-
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carboxylic acid;
6-[E-(2-benzyloxy-s-bromobenzyl)-g-ethylamino]-2-ethoxyp9ridiné-5-
‘carboxylic acid; _
2-[H-(2-(4-b;omobenzyloxy)-s-bromobenzyl)-H-ethylaminolpyridine-5-
carboxylic acid;
6- [N- (2-benzyloxy-5- bromobenzyl) N-ethylamxno]pyr;dazzne -3-carboxylic
acid; _ ' '
4- [N- (2-benzyloxy-5-nitrobenzyl) -N-ethylamino] benzoic acid;
N-benzenesulphonyl-5- [N-(2-benzyloxy-5-bromobenzyl) -N-ethylamino] -
thiophene-2-carboxamide; |
N-propyl-2-[N-(2-benzyloxy-5- bromobenzyl) ethylamzno]th1ad1azole 5-
carboxamide;
S-[4-(g—(2-benzy1oxy-S-bromobenzy1)-u-ethylamind)phenylltétrazole;
N-benzenesulphonyl-2- [N- (2-benzyloxy-5-bromobenzyl] -N-ethylamino] -
thiadiazocle-5- carhokamide.
N-(3-pyr1dylmethyl) -2-[N- (2-benzyloxy-5- bromobenzyl]-N-ethylamlno]-
thiadiazole-5- -carboxamide;
N-propyl -6-[N-(2- benzyloxy-s brcmobenzyl)-N-ethylamzno]pyrldazlne 3-
carboxamide;
4-[H-(z-benzyloxy-4ebromobenzyl)-H-ethylamino}benzdic acid;
4- [N- (2-benzyloxy-5-bromobenzyl] -N-ethylaminol benzoic acid;
'E-(benzenesulphonyl)-2-[§-(2-benzyloxy-Srbromobenzyl)-Héethylamino]—
pyridine-S5~carboxamide; '_
H-(propanesulphonyl)-z-[H-(2¥ben2yloxy-S-bromobenzyl)-u-ethylamino]-
pyridine-s-cétboxamide;_ _
H-(2-hydrbxyethanesulphonyl)-2-[E-(2-beﬁzyloxy-5-bromobenzyl)-E-
ethylamino] pyridine-5-carboxamide;
' g-(benzenesulphonyl)-s-[g-(2-benzylcxy-S-bromobenzyl)-ngthylaminoJ-
pyridazine-3-carboxamide; _
N- (benzylsulphonyl) -2- [N- (2-benzyloxy-5-methanesulphonylbenzyl) -N-
éthylaﬁino]pyridine-s-carboxamide; _
N- (5-methylcarbamoyl-1,3,4-thiadiazole-~2-sulphonyl) -2~ [N- (2-benzyloxy-
5-bromobenzyl) -N-ethylamino] pyridine-5-carboxamide; .
_E-(3,s-dimethylzsoxazole-4-sulphonyl)—6-[g-(z-benzyloxy-s-
bromobenzyl) -N-ethylamino] pyridazine-3-carboxamide; .

H-(benzenesulphonyl)-4-[§-(2-benzylaxyds-methanesulphénylbeﬁzyi)-gr
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ethylamino]benzenécarboxamide;'

N- (3-hydroxy-1-carboxyprop-2-yl) -2- [N- (2-benzyloxy-5-bromobenzyl) -N-
ethylamino] pyridine-S-carboxamide; '
N- (1-carboxypent-2-yl) -2- [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino] -
pyridine-5-carboxamide _
H-benzyl-z-[g-(2-benzyloxy-S-bromobenzyl)-H-ethylamino]pYridine-s-
carboxamide; .

N- (tetrazol-5-ylmethyl) -2- [N- (2-benzyloxy-5-bromobenzyl) -N-
ethylamino]pyridine-s-carboiamide;
2-[H-(2-benzyloxy-S-bromobenzyl)-H-ethylamino]okazole-4-carboxylic
acid; .

4-[g;(2—benzyloxy-4—methylbenzyl)-g-ethylamino]benzoic acid; .
u-(z-hydroxyethyl)-z-[g-(2-benzyloxy-s-bromobenzyl)-ﬂ-eﬁh?lamino]-
thiazole-4-carboxamide; .
E-(?(S)-hydroxyprop-l-yl)-2-[§-12-benzyloxy-S-bromobenzyl)-y-
ethylamino] thiazole-5S-carboxamide; '

N- (2-hydroxyethyl) -2- [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino] -
‘thiazole-5-carboxamide; .

5-[3-(N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino) phenyl] tetrazole;
2- [N- (2-benzyloxybenzyl) -N-ethylamino] pyridine-5-carboxylic acid;
N- (benzenesulphonyl) -4- [N- (3-benzyloxy-2-thienylmethyl) -N- '
ethylamino] benzenecarboxamide;

N-propyl-4- [N- (3-benzyloxy-2-thienylmethyl) -N-ethylamino) benzene-
carboxamide; |
4—[E-(2-benzyloxy-s-bromobenzyl)-H-ethylamiﬁo]-3-ethoxybenzoic acid;
4- [N- (2-benzyloxy-2-thienylmethyl) -N-ethylamino] benzoic acid;
4-[g-(2-benzyloxy-s-brdmobenzyl)-H-methylamino]benzoic acid;

N- (3-pyridylmethyl) -4- [N- (2-benzyloxybenzyl) -N-ethylamino] benzene- -
carboxamide;
5-[6-(Eflzpbenzyloxy-s-bromobenzyl)-H-ethylamino)-3-pyridazing]-
tetrazole; '

S~ [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino] pyrazine-2-carboxylic
acid; or
N-(3,5-dimethylisoxazol-4-ylsulphonyl) -2~ (N- (2-benzyloxy-5-
bromobenzyl)-g-ethylamino]pyridine-s-carboxamide:

or pharmaceutically acceptable salts or in vivo hydrolysable esters or
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amides thereof. ) _

It is to be understood that, insofar as certain of the
compounds of formula (I) defined above may exist in optically active
or racemic forms, by virtue of the cdmpounds'of'the'fbrmula (1)
containing an asymmetric carbon atom, the invention includes in its
definition of active ingredient any such optically active or racemic
form which possesses pain relieving properties. The synthesis of -

,opcicaliy active forms ma? be carried out by standard techniques of

organié chemistry well knbwn in the art, for example by synthesis from

optically active starting materials or by resolution of a raﬁemic o _
form. Similarly, pain relieving properties may be evaluated using the ‘
standard laboratory techniques referred to hereinafter. -

An in vivo hydrolysable ester of a compound of the formula
(1) containing carboxy group is, for example, a pharmaceutically -
‘acceptable ester which is hydrolysed in the human or animal body to -
produce the parent acid, for example, a phﬁrmAcéutically acceptable
ester formed with a (1-6C)alcchol such as methanol, ethancl, ethylene
glycol, propranol or butanol, or with a phenol or benzyl alcohol such
as phenol or benzyl alcohol or a suhstituﬁed phenol or benzyl alcohol
wherein the substituent is, for example, a halo (such as fluoro or -
chloro), (1-4C)alkyl (such as methyl) or (1-4C)alkoxy (such as
methoxy) group.

A suitable value for an in viveo hydrolysable amide of a
compound of the formula I containing a carboxy group is, for example,
a N-(1-6C)alkyl or N,N-di-(1-6C)alkyl amide such as N-methyl, N-ethyl,
N-propyl, N,N-dimethyl, N-ethyl-N-methyl or N,N-diethyl amide.’

A suitable pharmaceutically-accéptable salt of a compound of
the formula (I) is, for example, an acid-addition salt of a compound ;
of the formula (I) which is sufficiently basic, for example an
acid-addition 'salt with an inorganic 6r-organic acid'suéh as
hydrochloric, hydrobromic, sulphuric, trifluorcacetic, citric or
maleic acid; or, for example a salt of a compound of the formula (I)
which is sufficiently acidic, for gxample an alkali or alkaline earth
ﬁetal salt such as a sodium, calcium or magnesium salt, or an ammonium
salﬁ, or a salt with ah-organic_base such-éS'methyLamine,--

dimethylamine,'trimethylém;ne, 2-hydroxyethylamine, piperidine,-
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morpholine or tris-(2-hydroxyethyl)amine or with an amino acid such as
lysine or arginine.

- In a further aspect the invention provides a process for
preparing compounds of the formula (I) or pharmaceutically acceptable
salts or in i;zg hydrolysable amides or ester thereof, which comprises

deprotecting a compound of the formula (VI):

Noc# - ' (VI)
wherein R7 is R-1 or protected Rl, ﬁe is R2 or protected Rz, angd, Rs,
R4, A, B, and D are as hereinabove defined, and any opticnal
substituents are optionally protected and at least one protecting
group is present;

~and thereafter if necessary:

i) forming a pharmaceutically acceptéble salt;

ii) forming an in vivo hydrolysable ester or amide;
iii) converting one optional substituent into another optional
substituent.

Protecting_grouﬁs may in general be chosen from any of the
groups described in thé literature or known to the skilled'chemist as
appropriate for the protection of the group in question, and may be
introduced by conventional methods.

Protecting groups may be removed by any convenient method as
described in the literature or known to the skilled chemist as
appropriate for the removal of the protecting group in question, such
methods being chosen so as to effect removal of the protecting group
with minimum disturbance of groups elsewhere in the molecule.

A suitable protecting group for a hydrqu group is, for
example, an arylmethyl gfoﬁp {especially benzyl), a
tri-(1-4C)alkylsilyl group (especially trimethylsilyl or
tert-butyldimethylsilyl), an aryldi-(1-4C)alkylsilyl group (especially
dimeﬁhylphenylsilyl), a diaryl-(1-4C)alkylsilyl group (especially
tert-butyldiphenylsilyl), a (1-4C)alkyl group (especially methyl), a
(2-4C)alkenyl group (especially allyl), a (1-4C) alkoxymethyl group
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{especially methoxymeth?l) or a tetrahydropyranyl group (especially
‘tetrahydroyran-2-yl). The deprotection conditions for the above
protecting groups will necessarily vary with the choice of protecting
group. Thus, foi exanple, an arylmethyl group such as a benzyl group
may be removed, for example, by hydrogenation over a catalyst such as
palladium-on-charcoal. Alternatively a trialkylsilyl or an

aryldialkylsilyl group such as a teft-butyldimethylsilyl or a

dimethylphenylsilyl group may be removed, for example, by treatment
with a suitable acid such as hy&rochloric, sulphurié, phosphoric or
trifluoroacetic acid, or with an alkali métal_or ammonium fluoride
such as sodium fluoride or, preferably, tetrabutylammonium fluoride.
Alternatively an alkyl group may be removed, for example, by treatment
with an alkali metal (1-4C) alkylsulphide such'as sodium thioethoxide
or, for example, by treatment with an alkali metal diarylphosphide"
such as lithium diphenylphosphide or, for example, by treachent with a
boron or aluminium trihalide such as boron triﬁromide. Alternatively
a (1-4C)alkoxymethyl group or tetrahydropyranyl group may be rembved,
for example, by treatment with a suitable acid such :as hydrochloric or
trifluoroacetic acid. |

Alternatively a suitable protécting group for a hydroxy
group is, for example, an acyl group, for example a (2-4C)alkanoyl
group (especially aceﬁyl) or an aroyl group (especially benzoyl). The
deprotection conditions for the above protecting groups will
necessarily vary with the choice of protecting group. Thus, for
example, an acyl group such as an alkanoyl or an aroyl group may be
removed, for example, by hydrolysis with a suitable base such as an.
alkali metal hydroxide, for example lithium or sodium hydroxide.

A suitable protecting group for an amino, imino or
alkylamino group is, for example, an acyl group, for example a
(2-4C)aikanqyl group (especially acetyl),; a (1-4C)alkoxycarbonyl group
{(especially methoxycarbonyl, ethoxycarbonyl or ;ert-butoxycarbonyl);

an arylmethoxycarbonyl group (especially benzyloxycarbonyl) or an
aroyl group (especially benzoyl). The deprotection conditions for the
above prdtecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such és an alkanoyl,

alkokycarbonyl or aroyl group may be removed for example, by
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‘hydrolysis with a suitable base such as an alkali metal hydroxide, for
example lithium or Sodium hydroxide. Alternatively an acyl group such
as a tert-butoxycarbonyl group may be removed, for example, by
treatment with a suitable acid such as hydrochloric,_sulphuric or
phosphoric aéid or trifluorcacetic acid, and an aiylmethoxycarbonyl
group such as a benzyloxycarbonyl group may be removed, for example,
by hydrogenation over a catalyst such as palladium-on-charcoal.

"A suitable protecﬁing group for a carboxy group is, for
example, an esterifying group, for example a (1~4C)alkyl group
(especially methyl or ethyl) which may be removed, for example, by
hydrolysis with a suitable base such as an alkali metal hydroxide, for

example lithium or sodium hydroxide; or, for example, a tert-butyl

group which may be removed, for example, by treatment with a suitable
acid such as hydrochloric, sulphuric or phosphoric acid or
trifluorocacetic acid.
In another aspect the compounds of the formula (I) or (VI)

may be prepared by: ' |
a) reducing a compound of the formula (VII):

&

é:N’g" K'?

. A‘,
\o?H—JD
ﬂ%

(VII)

wherein A, B, D, R3, R4 and R7 are as hereinabove defined;
b) when B is an activated heterocycle and Ra is hydrogen or Cl_salkyl,
reacting a compound of the formula (IX) with a compound of the formula

(X):

A7 ' x-6- Z*
\ogﬁ -D
‘E“

(1K) ' (%)
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whérein-A;*B, D, R3, R4 and'R7'are as'hereinabove defined and X is a
leaving group; ' |

c) reacting a compound of the formula (VIII) with a compound of the
formula (XI): '

Y
L eHx!’
r B . 7 o
AL -€ . A\ocn'.-e..b
oca -
(vizr) - - : R (XI)

wherein A, B,'D, R3 and R4 are as hereinabove defined and xl is a
leaving group;
d) converting a compound of the formula (XIII):
! /70
!
“a’
AN
ocH -D
k? ' (XIII)
. 3 4 8 L ' 10 ,

.wherein A, B, D, R, R and R are as hereinabove defined and R is a
precursocr of R7, into a compound of the formula (I) or (VI);

e) when R8 is other than hydrogen, reacting a compound of the formula
Rsx2 with a compound of the formula (XIV):

o ] - (XIV)
whereih A, é,-D, R3, r? and R7 are as hereinabove defined and x2 is a
leaving group; | .
f) reacting a compound of the formula (XV) with a compound of the

formula (XVI):

‘&3
4/“"’” | | - 2twh-8-£7
~ - .
o’w b (xv) BN $ 4’ 4]

‘f'
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.3 _a 7 ' . .
‘wherein R, R, R, A, B and D are as hereinabove defined and R11 is a

removable activating group;
g) reacting a compound of the formula (XVII) with a compound of the
formula (XVIII):

22

Y L
A’,cuy . : '3 46 AZ;’
N ot =D R -8 -
. i
R¥ '
(XVII) ° ' (XVIII)

wherein_R3, R4, R7, A, B, and D are as hereinabbve defined -and Rl2 is
a leaving gfoup and 313 is an activating group;
and thereafter if necessary:
i) removing any protecting groups;
ii) forming a pharmaceutically acceptable salt;
iii) forming an in vive hydrolysable ester or amide;
iv) converting an optional substituent into another optional
substituent.

| Particular values for leaving groups include halogen, for
example, chloro, bromo and iodo, sulphonates, for example tosylate,
p-bromobenzenesulphonate, p-nitrobenzenesulphonate, methanesulphonate
and triflate or phosphoric esters such as a diarylphosphoric ester.

Compounds of the formula (VII) can be reduced using agents

such as sodium borohydride or sodium cyanoborohydride. The compounds
of the formula (VII) may be prepared by reacting a compound of the
formula (VIII) with a compound of the formula (XIX)

e
~ o?H-.D
Pl

A

(XIX)
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wherein A, D, R® and R* are as hereinabove defined. | ' g

The reaction betweenlcompounds of the formulae kV;II) and ' |
(XIX) may be carried out under standard conditions known in the art
for the férmation of an imine (Schiffs base), which can be reduced jin
g;;g. For example imine formation and reduction jin situ may be
carried out in an inert solvént sﬁch toluene or tetrahydrofuran, in
the presence of a reducing agent such as sodium cyanoborohydride
(NaCNBH3).under acidic conditions (Synthesis 135, i975;_0rg; Prep.
Proceed. Int. 11, 201, 1979). .

Compounds of the formulae (IX) and (X) may be reacted
together under standard conditions for example, in an aprotic solvent ‘
such as DMF in the presence of 'a weak base, in a temperature range of
ambient to 180°C. Suitable bases include sodium hydrogencarbonate and
amide bases such as Hunig’'s base, N-ethyer,N-diisbpropylamihe,
tributylamine or 1,8-diazabicyclo(5.4.0]Jundec-7-ene (DBU). Suitable
‘values for X include, halo, tosylate, mesylate and trifiate.‘Ih _
particular X is chloro or brome. Preferably R is an amide or acid.

The compounds of the formulae (VIII) and (XI) may be
reacted together under in an aprotic sclvent such as DMF, in the
p;esénce of a baée such as potassium carbonate or sodium hydride and
in a temperature range of 0°¢ to 100°C. Suitable values for x1
include halo, tosylate, mesylate and triflate. 1In particular x1 is
bromo.

. Particular values for-Rlo include cyano, . carbamoyl,
alkoxycarbonyl, carboxy and activated carboxy groups such as acid
chlorides and activated esters.

The cyano group may be converted intoc a tetrazole ring by
reacting, for example, with ammonium or tin azide in an aprotic
solvent such as DMF, in a temperature range of 100°C to 130°C. For
further information on tetrazole synthesis see S.J. Wittenberger and
B.J Donner JOC, 1993, 58, 4139-4141; BE Huff et al, Tet. Lett, 19593,

.§Q, 8011-8014; and J.V. Duncia et al, JOC 19%1, 56, 2395-2400. -

Alkoxycarboﬁyl may be converted intec a carboxy group by
acid or base hydrolysisﬂ For example, baSe hydrolysis may be carried
out in an organic solvent such as methanol or THF in a temperature

range of ambient to 100°C, ih the presence of sodium hydroxide or
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potassium hydrbxidé.

Acid hydrolysis may, for example, be carried out or in neat
formic acid or neat trifluorocacetic acid optionally in an organic
solvent such as dichloromethane.

' Aﬁ alkoxycarbonyl or an activated carboxy group, such as an
acid chloride or activated ester, or an acyl group such as an alkanoyl
group may be converted to an amide group by reacting with the
appropriate amine in an inert solvent such as DMF or dichloromethane,
in a temperature range of 0°C to 150°C, preferably around ambient.
temperature, in the presence of a base such as triethylamine.

The compounds of the formulae (XIV) and R8x2 may be
reacted together in an aprotic solvent such as DMF in the presence of
a base such as sodium carbonate or sodium hydride. Suitable values
for x2 are h;lo, tosylate, mesylate and triflate, in particular halo
such as iodo.

The reaction between compounds of the formulae (XV) and
(XVIf is conveniently carried out under mild conditions known for the
Mitsunobu reaction, for example in the presence of di (C1_4a1kyl)-
azocarboxylate and triphenylphosphine or 11,11-(azodicarbony1)-
dipiperidine and tributylphosphine (Tet. Lett. 34, 1993, 1639-1642) in
an inert solvent such as toluene, benzene, tetrahydrofuran or
diethylether, in particular toluene. Examples of the removable
acﬁivating groups are tert-butyloxycarbonyl and trifluorocacetyl.

Compounds of the formulae (XVII) and (XVIII) are generally
reacted together in the presence of a strong base such as sodium |
hydride, lithium diisopropylamide or LiN(SiMe3)2, in DMF or an
etherial solvent such as ethyl ether or THF, in a temperature range of
-7a°c to ambient temperature. Sutiable values for Rl2 are halogen,
for example chloro or bromo, or sulphonates, for example,
methanesulphonate or toéylate. Examples of activating groups for R
include terc-butyloxycarbényl and trifluo;oacetyl.

The compounds of the formulae (IX), (XI), (XIII), (XV),

(XVII) and (XIX) are conveniently prepared by reacting a compound of
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the formula (XX) with a compound of the formula (XXI):

2 - | 2%

A~ N
~ o wS-CH-D

(XX) ' : _ o : {(XX1)

wherein A, D and R? are as hereinabove defined, 2z’ is -C(O)R3 or a
precursor group (such as an ester or nitrile)“éCH(Ra)(NHRB),
-CH(R3)(xl) or presursor group (such as hydroxyalkyl) or -CH(R3)OH, as
appropriate, and x3 is a leaving group and any fqnctional groups are
optionally protected and any precursor groups-éubsequently converted
as necessary. '

Suitable leaving groups include tosylate,'mesylate,
triflate and halo, for example chloro or bromo. The reaction between
compounds of the formulae (XX) and (XXI) may be performéd in an inert
organic solvent such as acetone or DMF, in a temperature range of
ambient iemperaturg to 60°C, in the present of'a mild base. For
example, when x3.is bromo, reacting (XX) and (XXI) together in DMF, at '
ambient temperature in the presence of a base such as potassium
carbonate. Alternatively a phase transfer system could be used. When
X3 is hydroxy, the Mitsunobu reaction could be used (0. Synthesis,
1981, 1.).

The compounds of the formula (XIII) may be prepared using
processes a), b), c), e}, f) or g) from the appropriate starting
material wherein R is replaced with r10.

The compounds of the formula (XIV) may be prepared by using
any one of processes a),-b) c), d), f) or g) from the appropriate"
starting materials wherein Ra is hydrogen. '

The compounds of the formulae (XVI} and (XVIII) can readily .
be prepared from compounds of the formula (VIII).

The compounds of the ﬁormﬁlae (VIII), (X), (XX) and (XXI)
are generally known in the.art or can be made by methods analogous to
or similar to those used in the Examples or those known in the art for

related compounds.' Certain compounds of the formula (X), wherein X is
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chloro or bromo, can be prepared by converting an oxo group in-the
ring system into chlore or bromo by reacting the oxo ring system with
a chlorinating agent, such as sulphonyl chloride, phosphorous

" trichloride, phosphorous pentachloride or POC13, or bromonating agent
such as phosphorous tribromide or P(O)Brs, in an inert aprotic
solvent.

It is also possible to synthesise certain intermediates and
even protected compounds using primarly ring synthesis. Here,
reference is made to the édmpendiums ‘The Chemistry of Heterocyelic
Compounds’ E.C. Taylor and A. Weissberger (published by John Wiley and
Sons) and ‘Comprehensive Heterocyclic Chemistry’, A.R Katritzky and C.
W Rees (published by Pergamon Press (Elsevier)). ;

Optional substituents may be converted into other optional
substituents. For examplelan alkylthio group may be oxidised to an
‘alkylsulphinyl or alkysulphonyl group, a nitro group reduced to an
amino group, a hydroxy group alkylated to a methoxy group, or a bromo
group converted to an alkylthio group.

Various substituents may be introduced into compounds of
the formulae (I) and (III) and intermediates in the preparation of
compounds of the formulae (I). and (III), when appropriate, using
standard methods known in the art. For example, an acyl group or
aikyl group may be introduced into an activated benzene ring using
Friédel-C:afts reactions, a formyl group by formylation with titanium
tetrachloride and dichloromethyl ethyl ether, a nitro group by
nitration with concen;rated nitric acid concentr#ted sulphuirc acid
and bromination with bromine or tetra (n-butyl)ammonium tribromide;

Iﬁ will be appreciated that, in certain steps in the
reaction sequence to compounds of the formula (I), it will be
necessary to protect certain functional groups in intermediates in
order to prevent side reactions. Deprotection may be carried out at a
convenient stage in the reaction sequence once protection is no longer
required.

_ ' As stated hereinbefore compounds of the formula (I) are
antagonists of the pain enhancing effects of E-type prostaglandins and
of value in the relief of mild to moderate pain which, for example,

accompanies inflammatory conditions such as rheumatoid arthritis and



WO 96/03380 PCT/GB95/01728

- 28 -

osteocarthritis. -Certain properties of the compounds may Be
demonstrated using the test'ﬁrocedures set out beléw:- .
(a) an in-vitrd 'guinea pig ileum assay which assesses the
inhibitory properties of a test compound against PGE-induced
contractions of the ileum; ileum was immersed in oxygenatéed Krebs:
solution containing indomethacin (4 ug/ml) and atropine (1 uM) and
which was maintained at'37°€; the ileum was sibbject to a tension of
1g; a contfél dose response curve ﬁor PGEz-induCed contraction of the
ileum was obtained; test compound -(dissolved in dimethylsulphoxide) -
was added to the Krebs solution and a dose response curve for the
PGE, -induced -contraction of the ileum in the presence of the test
compound was obtained; the PR, value for the tést compound was
calculated;
{b) .an in-vivo assay in mice which assesses the inhibitory
properties of é test compound against abdominal constriction response
induced by the intraperitoneal administration of a noxious agent such
as dilute acetic acid or phenylbenzoquinone (hereinafter PBQ)-using
the procedure disclosed in European Patent Appiidation No. 0218077.

Although the pharmacological properties of the qompounds of
the formula I vary with StruCturgl change as expected, in general
activity possessed by compounds of the formula I may be demonstrated
at the following concentrations or doses in one or more of the
above-mentioned Tests (a) and (b):-

Test (a):- - pA2m> 5.3; _

Test (b):- ED3° in the range, for example, 0.01-100 mg/kg
orally.

No overt toxicity or other untoward effects were noted in
Test (b) when compounds of the formula I are administered at several
multiples of their minimum inhibitory dose.

" Prostaglandin receptors and in particular receptors for

. PGE2 have been tentatively characterised by Kennedy et al. (Advances
in Prostaglandin, Thromboxane and Leukotriene Research, 1983, 11,
327). The known ﬁGE2 antagonist SC-19220 blocks the effect of PGE2 on
some tissues such as guinea pig ileum or dog fundus but not on other
tissues such as the cat trachea or chick ileum. - Those tissues which

did posSess SC-19220 sensitive mediated effects were said to possess
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EPl receptors. Based on this compounds of the present invéntion,
possessing activity in Test (a), are EPl antagonists.

According to a further feature of the invention there is
brovided a pharmaceutical composition which comprises a compound of
the formula fI) or an in-vivo hydrolysable ester thereof or an amide
thereof, or a pharmaceutically-acceptable salt thereof, in association
with a pharmaceutically-acceptable diluent or carrier.

The composition may be in a form suitable for oral use, for
example a tablet, capsule, aqueous or oily solution, suspension or
emulsion; for topical use, for example a cream, ointment, gel, spray
or aqueous or oily solution or suspehsion; for nasal use, for example
a snuff, nasal spray or nasal drops; for vaginal or rectal use, for
example a suppository or rectal spray; for administration by
inhalation, for example as a fihely divided powder or a liquid
aerosol; for sub-lingual or buccal use, for example a tablet or
capsule; or for parenteral use (including intravenous, subcutaneocus,
intramuscular intravascular or infusion), for example a sterile
aqueous or oily solution or suspension. In general the above
compositions ﬁay be prepared in a conventional manner using
conventional exéipients. '

The amount of active iﬁgfedient (that is a compound of the
formula (I) or a pharmaceutically-acceptable salt thereof) that is
;omhined with one or more excipients to produce a single dosage form
will necessarily vary depending upon the host treated'ahd'the
particular route of administration. 'For example, a formulation
intended for oral administration to humans will generally contain, for
example, from 0.5 mg to 2 g of active agent compounded with an
appropriate and convenient amount of excipiehts whicﬁ may vary from
about S to abéut 98 percent by weight of the total compositioﬂ,

According to a further feature of the invention there is
provided a compound of the formula (1) or an in-vivo hydrolysable
ester or amide or a pharmaceutically-acceptable salt thereof, for use
in a method of treatment of the animal (including human) bedy by
therapy. .
According to a further feature of the invention there is

provided the use of'a compound of the formula I, or an in-vivo
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hydrolysable ester or amide or a pharmaceutically-acceptable éalt
thereof, in the manufacture of a medicament for use in the relief of
pain in the animal (including human) body.

_ According to a:furthef feature of the invention there isg
providéd a method for the relief of pain.in_the animal (including
human) body in need of such treatment which comprises administering to
said body an effective amount of a compoﬁnd:of the formula I, or an
in-vivo hydrolysable ester or amide or a pharmaceuti;ally—acceptable

'salt thereof.

As mentioned above, a compound of the formula (I) is useful
in treating the pain which, for exémple, accompanies inflammatory
conditions such as rheumatoid arthritis and osteoarthritis. 1In using
a cémpound of the formula I for therapéutic-or-prophylactic purposes
it will generally be administered_so that a’ daily dose in the range,
for example, 0.1 mg to 75 mg per kg body weight is recéived, given if
required in divided doses. 1In general lower doses will be
administered when a parenteral route is employed. Thus, for example,
for intravenous administration, a &ose in the range, for example, 0.0S
mg to 30 mg per kg body weight will generally be used. Similariy, for
administration by inhalation, a dose in the range, for example, 0.05
mg to 25 mg per kg body weight will be used.

_ Although the compounds of the formula (I) are primarily of

value as therapeutic agents for use in warm-blooded animals (including
man), they are also useful whenever it_is required to antagonise the -
effects qf PGE2 at the'EPi receptor, based on test a). Thus, they are
useful as pharmacological standards for use in the development of new

biological tests and in the search for new pharmacological agents.

' By virtue of their ability to relieve pain, the compounds
of the formula I are of value in the treatment of certain inflammatory_
and non-inflammatory conditions which are currently treated with a
cycloongenase-inhibicory non-steroidal anti-inflammatory drug (NSAID)
such as indomethacin, ketorolac, acetylsalicyclic acid, ibuprofen,
sulindac, tolmetin and piroxicam or other analgesics such as
paracetamol, tramadol, Codein or in some circumstances morphine.
‘Co-administration of a compound of the formula I with a NSAID can

result in a reduction of the quantity of the latter agent needed to
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produce'a therapeutic effect. Thereby the likelihood of adverse
side-effects from the NSAID such as gastrointestinal effects are
reduced. Thus according to a further feature of the invention there
is provided a pharmaceutical composition which comprises a compound of
the formula kI), or an in-vivo hydrolysable ester or amide or
pharmaceutically-acceptable salt thereof, in conjunction or admixture
with a cyclooxygenase inhibitéry non-steroidal anti-inflammatory
agent, an& a pharmaceutically-acceptable diluent or carrier.

The compounds of the invention may also be used'with other
anti-inflammatory agents such as an inhibitor of the enzyme
5-lipoxygenase (such as those disclosed in European Patent
Applications Nos. 0351194, 0375368, 0375404, 0375452, 037547, 0381375,
0385662, 0385663, 0385679, 0385680).

The compounds of the formula (I) wmay also be used in the
treatment of conditions such as rheumatoid arthritis in combination
with antiarthritic agents such as gold, methotrexate, steroids and
‘penicillinamine, and in conditions such as osteocarthritis in
combination with steroids.

The compounds of the present invention may also be
administered in degradative.diseases, for example osteocarthritis, with
chondroprotective, énti;degradativé and/or reparative agents such as
Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon,
Arteparon and glucosamine salts such as Antril.

The compositions of the invention may in addition contain
one or more other therapeutic or prophylactic agents known to be of
value for the treatment of pain.  Thus for example, a known opiate
pain-killer (such as dextropropoxyphene, dehydrocodeine or codeine) or
an.antagonist of other pain or inflammation mediators, such as
bradykinin, neurokinin and calcitonin gene related peptides (CGRP), or
an alphaz-adrenocéptor agonist, a GASAB receptor agonist, a calcium
channel blocker, a sodium channel blocker, a CCKB receptor antagonist,
or an antagonist or modulator of the action of glutamate at the NMDA
recéptor may usefully also be'présegt in a pharmaceutical composition
of the invention. -

The compounds of the present invention may also be

administered in bone diseases such as osteoporosis alone or in
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combination with calcitonin and bisphosphonates and estroéens.

The invention will now be illustrated in the following
non-limiting Examples in which, unless otherwise stated:-

(i) evaporations‘weré carried out by rotary evaporations
-in vacuo and'work-up procedures were carried out after removal of
residual solids by filtration;

' (ii) yields are given for illustration only and are not
necessarily the maximum attainable; '

(iii). the end-products of the formula I have satisfactory
microanalysis and their structures were generally confirmed by NMR and
mass spectral techniques;

(iv) intermediates were not generally fully
characterised and purity was assessed by thin layer chromatogfaphic,
infra-red (IR) or NMR analysis;

) melting points are uncorrected and were determiried
using a Mettler SP62 automatic melting point apparatus or an oil-bath
apparatus; melting points for the end-prpducts of the formula I were
determined after recrystallisation from a convention#l organic solvent
such as ethanol,.methanol, acetone, ether or hexane, alone or in
admixture;

(vi) the following abbreviations have been used:-

DMF N,N-dimethylformamide;

THF tetrahydrofuran;

DMSO  dimethylsulphoxide;

DIBAL diiscbutylaluminium hydride;

DEAD diethylazodicarboxylate.
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Example 1
40% Aqueous sodium hydroxide (100 mL) was added to a

solution of methyl 4-[H-(2-benzyloxyben2yl)-H-ethylamino]benzoaté
(44.0 g) in_a mixture of methanol (200 mL) and tetrahydrofuran (100
mL) and the resuitihg mixture was heated under reflux for 6 hours.
The reaction mixture was reduced to half its volume on a rotary
evaporator and water (300 mL) was added. The mixture was acidified
with acetic acid, the precipitate was filtered, washed three times
with diethyl ether (50 mL each time) and dried in a vacuum oven at
60°C to give 4~[g-(z-benzyloxybenzyl)-u-ethylamiho]benzoic acid,
melting point 165°C, yield 38.0 g (89%). '

lH-NMR (DMSO-dG): 6 1.14 (t, 3H, J=6.9 Hz.), 3.51 (q, 2H,.J=6.9 Hz),
4.58 (s, 2H), 5.2 (s, 2H), 6.59-7.72 (m, 1l3H). '

Example 2
' The compounds listed in the appended Tables 1 to 1g were
prepared using the appropriate starting materials using a similar

method to that of example 1.

Example 3

tert-Butyl-4- [N- (2-benzyloxybenzyl) -N-ethylamino] -2-
fluorobenzoate (1.81 g) in formic acid (5 mL) was heated'én a steam
bath until a clear solution was obtained. The reaction mixture was
evaporated to dryness and the oil obtained solidified on trituration
with diethyl ether to give 4 - [N- (2-benzyloxybenzyl) -N-ethylamino] -2-
fluorobenzoic acid, yield 0.51 g, mp 154°C.

23722
H: 5.9;.N: 3.5.

Analysis C, H _FNO,; theory; C:72.8; H: 5.8; N: 3.7; Found; C: 72.9;

_ The following cpmpoﬁnds were prepared as described above;
4- [N- (2-benzyloxy-5-bromobenzylamino) ] -2-fluorobenzoic acid, mp 153°C
4-[N-(z-benzyloxy-S-bromobenzyl)-N-gthylamino]F2—f1uo:obenzoic acid,'
mp 204°C.
The t-butyl esters used as starting materials were prepared

as outlined in Reference example 1 using
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t-butyl-4-amino-2-fluorobenzoate as starting material.

Example 4 _ . _ _
A solution of  [N-(2-benzyloxy-5-bromobenzyl)-N-ethylamino] -

benzoyl chlofide (1.04'9) in.dichlcrome;hane (20 mL) was added
dropwise to a solution of 3-aminomethylpyridine (0.245 g) and
triethylamine (1.14 g) in dichldromethane:(3o mL) cooled to 0°C. The
reaction mixture was allowed to warm to ambient temperature, - was
stirred at this temperature for 30 minutes and was washéd with
saturated, .aqueous sodium bicarbonate solution and dried. The solvent
' was removed under vacuum and the residue was subjected to
chromatography, eluted with a mixture of methanol and ethyl acetate
(3:97 v/v). The materiallthus obtained was crystallized from ethanol
to give 4- [N-(2-benzyloxy-5- _ :
bromobenzyl) -N-ethylamino] -N- (3-pyridylmethyl) -benzamide, yield 0.36
g, mp 115-121°C.

Analysis C29H283rN§O2 thecr?: C: 65.7; H: 5.3; N: 7.9. Found: C:
65.8; H: 5.3; N: 7.7. _ : '
The [N-(2-benzyloxy-S-bromobenzyl)-Néethylamino]benzoyl
chloride used as starting material was prepared as follows:
~ Oxalyl chloride_(1.14 g) was added to a solution of

[N-(2-benzyloxy-s-brpmobenzyl)-N-ethylamino]benzoic acid (4.0 g} in
- dichloromethane (100 mL) and stirred for 20 hoﬁrs. The solvent was

evaporated under reduced pressure and the residue obtained was used

directly without further purification or characterization.

Example 5 |
The compounds listed in Tables 2. to 2g were prepared from

the appropriate acid and amine using a similar method to that

described in example 4.

Example 6 . : .
Diphenylphosphorylazide (0.61 g) was added to a cooled

'(0°C) solution of 2-[N-(2-benzyloxy-5-bromobenzyl) -N-ethylamino] -
thiazolyl-5-carboxylic acid (1.0 g) in DMF (10 mL) and the mixture was
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stirred at ice-bath temperature for 30 minutes. Neat n-propylamine
(0.72 g) was added and the mixture was stirred at ambient temperature
for 72 hours. Water (50 mL) was added to the reaction mixture and
this was exc;acted three times with ethyl acetate (20 mL each time).
The ethyl acetate extracts were dried and evaporated to dryness. The
residue obtained was subjected to chromatography, the fraction eluting
with a mixture of ethyl acetate and dichloromethane (20:80 v/v) was
evaporated to dryness and oﬁ trituration with methanol gave

2- [N- (2-benzyloxy-5-

bromebenzyl) -N-ethylamino] -N- (n-propylamino) thiazole-5-carboxamide,
yield 0.175 g, mp 163°C.

1

Analysis C,,H, BrN.O S theory: C: 56.6; H: 5.4; N: 8.6. Found: C:

23 26 2
56.4; H: 5.3; N: 8.4.

Example 7 _
The compounds listed in Tables 3 and 3a were prepared from

the appropriate acid and amine using a similar method to that

described in example 6 using the appropriate starting materials.

Example 8 , .
A mixture of methyl 4- [N- (2-benzyloxy-5-bromobenzyl) amino] -

benzoate (1.0 g) and ethanolamine (0.425 g) was stirred and heated at
150°C for 6 hours and allowed to cool to ambient temperature. The
residue was subjected to medium pressure chromatography on silica
eluted with ethyl acetate initially and then with a mixture of
methanol and ethyl acetate (5/95 v/v) to give
4-[N-(2-benzyloxy-S-bromobenzyl)—

amino] -N- (2-hydroxyethylamino) benzamide, yield (0.32 g), mp 121-122°C.

Analysis: C23H23§rN203: theory: C: 60.7; H: 5.1; N: 6.2; found:
C: 61.0: H: 5.0; N: 5.9,

'H-NMR (DMSO-d_): & 3.28 (t, 2H, J=5.8 Hz), 3.46 (t, 2H, J=5.8Hz),
4.32 (s, 1H), 5.2 (s, 2H), 6.64 (s, 1H), 6.51-7.62 (m, 12H), 7.94 (t,

1H J=5Hz).
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Using this same method with the appropriate staring

materials there were prepared:

4-[N;(2-bengyloxy-S-bfomobenzyl)amino]-N-(3-pyridylmethyl)benzamide.
mp 179°C; ' o
-2-[N-(2-benzyloiy-s-bromobenzyl)-N-ethylamino]-N-(z-hydroxyethyl)-
thiophene-s-carboxamide,‘mp 95°C; '

4- [N- (2-benzyloxybenzyl) amino] -N- (2-hydroxyethyl) benzamide, mp 134°C;
4- [N- (2-benzyloxybenzyl) -N-ethylamino] -N- (2-hydroxyethyl) benzamide, mp
95-97°C.

Example 9
1-(3-Dimethylaminopropyl)ethylcarbodiimide hydrochloride

(0.85 g) was added to a stirred mixture of 2-[N-(2-benzyloxy-S5-bromo-
benzyl) -N-ethylamino] thiazole-5-carboxylic acid (1 g),
benzenesulphonamide (0.35 g}, 4-dimethy1aminopyridine {0.27 g) and
triethylamine (0.225 g) in N;N-dimethylformamide (102 mL) and the
mixture was stirred at ambient temperature for 16 hours. Water (30
mL) was added to the reaction mixture which was then extracted three
times with ethyl acetate (20 mL each time). The combined ethyl
acetate extracts were washed consecutively with aqueous 2N HCL (3x10
mL), aqueous saturated NaHCOa-soluticn (3x10 mL) and water (10 mL) and
dried. The residue obtained on evaporation of the solvent was -
filtered through'silica using ethyl acetate as eluant. The solvent .
was evaporated and on trituration with diethyl ether the residue gave
2- [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino} -N- (phenylsulphonyl) -
thiazole-S-carboxamide, yield 0.358 g, mp 140-145°C.

emi : . C: 4 :. ; ;- N: 7.0.
C26H24BrN30452 pemzhydrate theory C: 52.4 3 4.2;

Found C: 52.1; H: 4.0; N: 6.7.

Analysis:

1H NMR (DMSO-d.): & 1.08 (t, 3H J = 6.2 Hz), 3.44 (q, 2H J=6.2), 4.62
(s, 2H), 5.15 (s, 2H), 7.06-7.82 (m, 14H).
Example 10 .

The coﬁpounds listed in Table 4 were prepared using a
similar ﬁethod.thac described in example 9 using the appropriate acid

and amine or sulphonamide as starting materials.
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Example 11 .
' A mixture of 4-[N-(2-benzyloxy-5-bromobenzyl)-N-éthyl-
amino]benzonitrile (3.79 g), sodium azide (0.9 g) and ammonium
chloride (1;4 g) in N,N-dimethylformamide (30 mL) was heated and
stirred at 120°C for 18 hours. The reaction mixture was allowed to
cool and was poured into water (100 mL). The precipitate was filtered
and dried. On crysﬁallization from acetic acid there was obtained
5-[4-[N-(2- benzyloxy-5-bromobenzyl) -N-ethylamino) phenyl] tetrazole,
yield 1.2 g, mp 206-208°C.

Analysis. C23H223rN50 Theory: ‘C: 59.5; H: 4.8; N: 15.1. Found: C:

59.9; H: 4.8; N: 14.8.
1H NMR (DMSO-dG): 6 1.16 (t, 3H J=6.8Hz), 3.55 (d, 2H J=6.8), 4.57 (s.'
2H), 5.21 (s, 2H), 6.73-7.81 (m, 12H).

Example 12
The compounds listed in Table 5 and 5a were prepared using

a similar method to that described in example 11 using the appropriate

nitriles as starting materials.

Example 13
A mixture of 2-benzyloxy-S-bromobenzaldehyde (4.2 g) and

2-amino-N-propyl-1,3,4-thiadiazole-5-carboxamide (2.7 g) in toluene
(200 mL) was heated under reflux for 2 hours. The solvent was
evaporated and residue was dissolved in ethanol (100 mL) and was
heated under reflux for 3 hours then allowed to cool to ambient
temperature. Sodium boiohydride (0.53 g) was added and the reaction
mixture was stirred for 16 hours then poured into water (500 mL). The
aqueous mixture was extracted 4 times with ethyl acetate (50 mL;each
time), the combined extracts were washed 3 times with water (100 mL
each time) and dried (Mgso4). The residue obtained on removal of the
solvent was subjected to chromatography on silica, eluting with a
mixture of ethyl acetate and dichloromethane {(1/5 v/v), to give

2-[N-(2-behzyloxy-s-bromohenzyl)amino]—N-propyl-1,3,4-



WO 96/03380 . PCT/GB95/01728

- 38 -

thiadiazole-sQcarboxamide, yield 0.81 g, mp 154°C.

Analysis c26H21BrN4OZS: theory: C: 52.1; H: 4.6; N: 12.1. Found: C:

52.0; H: 4.5; N: 12.2.

lg NMR (DMSO-d}: 6 0.86 (t, 38 J=7.3Hz), 1.51 (m, 2H), 3.17 (q, 2H),
4.55 (d, 2H J=5.6Hz, 5.18 (s, 2H), 7.04-7.47 (m, 8H), B.55 (t, 1H
J=5.7Hz), 8.69 (t, 1H J=6Hz). _
The 2—amino-5-(N—propyl)-1,3,4-thiadia:ole¢arboxamide used
as starting material was prepared as described in J Prakt Chem 331,
243, 1989 and J Prakt Chem 332, 55, 1990 -using a similar method to ' ‘

 that of reference example 1.

Example 14

' Ethyl'2-[4-(2-benzylaxy-s-bromobenzylamino)phenyl]-
butanocate (4.2 g) was diluted in a solution of methanocl (20 ml) and
THF (20 ml). A 2N aqueoué solution of sodium hydroxide was added and
the mixture stirred at ambiént temperature for 18 hours. The volume
of solvent was reduced to half the original volume and water (20 ml)
added. The mixture was aCidified with 2N HCl to pH 3 and extracted
with ethyl acetate (3 x SO ml). The combined extracts. were dried-
(Mgso4) and evaporated and the residue was subjected to
chromatography, eluting with 10% EtOAc/CH2C12, to give
2-[4-(2-benzyloxy-5-bromobenzylaminc) phenyl]butanocic acid (yield 1.31
gum) . : . . ) .

Example 15°
A mixture of 6-([N-(2-benzyloxy-S-bromobenzyl)-N-
ethylamino] pyridazine-3-carboxamide (61.7 g), sodium hydroxide (28 g)
and isopropanol (400 ml) was heated at reflux for 1 hour. The mixture
was cooled to 70°C and water (800 ml) was added over 30 minutes. " The
mixture was acidified to pH 3-4 with a solution of formic acid (41.5
ml) in water (200 ml) over 30 minutes, at 25-30°C. The mixture was
coocled to 10°C, the produce filtered off, washed with water and dried
- to give 6-[N-(z?benzyloxy-S-bromobenzyl)-N-ethylamino]pyridazine-3-
carboxylic acid (60.2 g, 97.2% yield). -
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The starting material was prepared as follows:

A mixture of s;oxo-l,6—dihydropyridazine-3-carboxylic acid
(117.24 g) [Ref: British Patent s.ss', 409), n-butyl acetate (293 ml),
n-butanol (410 ml) and conc. H2504 (5.9 ml) was heated at reflux for 1
hour. The solvent was evaporated and the residue washed with n-butyl
acetate to give n-butyl 6—oxo-1,6-dihydropyridazine-B-carboxylate

(130.6 g, 79.6% yield), mpt 73-8B0°C.

'H-NMR (d_-DMSO): § 0.93 (t, 3H, J=7.5Hz), 1.40 (sextet, 2K, J=7.5Hz),
1.67 {(m, 2H), 4.28 (t, 2H, J=6.SHz), 6.96 (d, 1H, J=10Hz), 7.83
(d, 1H, J=10Hz), 13.56 (broad s, 1H).

To a mixture of phosphorus oxychloride (20 ml) and
acetonitrile (40 ml) heated at reflux was added a solution of ri-butyl
6-oxo-1,6~dihydropyridazine-3-carboxylate (20 g) in acetonitrile (80
ml). The reaction was heated at reflux for 30 minutes, cooled and
added to an ice cooled solution of K, CO, (e7.a g) in water (600 ml)
with vigorous stirring. The product was filtered off, washed with
water and dried at 60°C to give n-butyl
6-chloropyridazine-3-carboxylate (17.5 g, 80% yield), mpt 110-111°C.

Ta-m (coc13): 5 0.99 (t, 3H, J=7.5Hz), 1.48 (sextet, 2H, .J=7'.5Hz).
1.84 (m, 2H), 4.49 (t, 2H, J=6.5Hz), 7.71 (d, 1H, J=8.3Hz), 8.18
(d, 1H, J=B.3Hz). _

Excess gaseous ammonia was added to an ice bath cooled
solution of n-butyl 6-chloropyridazine-3-carboxylate (40 g) in |
methanol (280 ml). The mixture was stirred at ambient temperature for
4 hours and the resulting residue filtered off, washed with methanol
(20 ml) and dried to give 6-chloropyridazine¥3-carboxamide (28.05 g,
95.5% yield), mpt. 243-5°C. '

lH—NMR (dG-DMSO): 5 7.96 (broad, 1H), 8.07 (d, 1H, J=8.3Hz), 8.22
(d, 1H, J=8.3Hz), 8.52 (broad s, 1H).

Benzyl bromide (71.4 ml) was added dropwise to a mixture of
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S-bromo-2-hydroxybenzaldehyde (100.5 g) and K2CO3 (207.5.9) in
1-methyl-2-pyrrolidinone (500 ml) at 30°C over 1 hour. The mixture
was stirred for 3 hours at 35-40°C. A solution of ethylamine
hydrochloridg (57.1 g) in nethanol (250 ml) was added over 30 minutes
at 35°C and the mixture stirred for 3 hours at 35-40°C. A solution of
sodium borohydride (26.5 g) in 1-methyl-2-pyrrolidinone (3oo m1) was
added over 2 hours at 35-40°C and the mixture stirred at 40-45°C for 2
hours.  The mixture was cooled (iO°C). diluted with ethyl acetate (200
ml) and acidified with 2N HCl (3,500 ml). The resulting precipitate
was filtered off, washed with toluene and 40-60 petrcleum ether and
dried under vacuum at 60°C. The residue was purified by étirring in a
mixture of acetonitrile (140 ml) and toluene (700 ml) at 80°C for 30
minﬁces; cooling tc 10°C and filtering off the product to-give Neéthyl
N- {2-benzyloxy-S5-bromobenzyl)amine hydrochlor1de salt (13.6 g, 76.7%
yzeld) '

trr (d,-DMSO) : & 1.20 (t, 3H, J=7.3Hz), 2.§7l(q, 2H, J=7.3Hz), 4.13
(s, 2H), 5.20 (s, 2H), 7.15 (d, 1H, J=8.3Hz), 7.22-7.60 (m, 6H), 7.70
(d, 1H, J=2.5Hz), 8.68 (broad s, 1H). | o

A mixture of N-ethy1¥N-(z-beniyloxy-545romnbénzyl)émine
hydrochloride salt (87 g), 6-chloropyridazine-3-cafboxamide_(35 g) and
N’aHCO3 (41 g) in l-methyl-2-pyrrolidinone was heated at 115°C for 24
hours, cooled to 20°C and added to water (1100 ml) with vigorous
stirring, maintaiging the temperature below 30°C with external
cooling. Ethyl acetate (725 ml) was added and the mixture stirred at
20°C for 2 hours. The precipitate was filtered, dried, washed with
40-60 petroleuﬁ-ether and dried under vacuum at 65°C to give
6~ [N- (2-benzyloxy-5-bromobenzyl) -N- ethylamzno]pyr1dazzne -3- carboxamlde
(83 g, 84.7% yield), mpt. 171-172°C.

ta-NvR (d -DMSO) : & 1.12 (t, 3H, J=7.0Hz), 3.66 (q, 2H, J=7.0Hz), 3.66
(g, 2H, J=7.0Hz), 4.85 (s, 2H), 5.19 (s, 2H}, 7.07-7.16 (m, 3H),
7.30-7.51 (m, 7H), 7.79 (4, 1H, J=SHz), 8.10 (broad s, 1H).

Example 16 _
' To a solution of 2- [N- (2-benzyloxy-5-bromobenzyl) -N-
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ethylamino] pyridine-5-carboxylic acid (0.89 g) in dichloromethane (S50
ml) was added pfopanesulphonamide (0.3 g), dimethylaminopyrimidine
(0.493 g) and 1- (3-dimethylaminopropyl)ethylcarbodiimide hydrochloride
{0.58 g}). The mixture ﬁas stirred at ambient temperature for 18
hours, and pbured into 2N HCl. The organic layer was separated and
washed with water and brine, then dried (Mgso4); filtered and
evaporated. The resulting oil was purified by chromatography on
silica gel (eluting with 5% ethylacetate/dichloromethane to give

N- (2- [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino] pyridine-5-carbonyl) -

propanesulphonamide (271 mg) as a white foam.

Example 17
The compounds listed in Table Sb were prepared using a

similar method to that described in Example 16'using-the appropriate

sulphonamide as starting material.

Example 18

N-Methyl-N-propyl 2-[N-(2-benzyloxy-5-bromocbenzyl)-N-
ethylaminol pyridine-5-carboxamide was prepared from N-propyl
2- [N- {2-benzyloxy-S-bromobenzyl) -N-ethylamino] pyridine-5-carboxamide
using a similar method to that of Reference Example 5 and obtained as
a gum.
MS (FAB)+: 496 (MH) "

lH NMR (DMSO-dS): 6 0.80 (t, 3H, J=6.7Hz); 1.10 (t, 3H, J=6.7Hz); 1.56
(sextet, 2H, J=6.7Hz); 2.93 (s, 3H); 3.31 (m, 2H), 3.58 (q, 2H,
J=6.7Hz) ; 4;72 (s, 2H); 5.19 (s, 2H); 6.57 (d, 1H, J=9.3Hz); 7.07 (d,
1H, J=3.0Hz); 7.10 (4, 1H, J=9.3Hz); 7.29-7.56 (m, 7H); 8.15 (4, 1H,
J=1.7Hz).

Example - i9

N-(1- (Methoxycarbonyl) -2- hydroxyethyl) -2-[N-(2-benzyloxy-5-
bromobenzyl)-N-ethylamxno]pyrxdxne -5-carboxamide was prepared from
2-[N-(z-benzquxy-s-b:omobenzyl)-N-ethylamzno]pyr1d1ne-5-carboxy11c
acid using a similar method to that described in the first paragraph

of Reference example 27 (except methyl 2-iodo-3-hydroxypropanoate was
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used instead of ethyl iodide) and was obtained as a gum.

Ms (FAB'): s42 (v ?

ly om (Dmsq-dsr: & 1.10 (t, 3H, J=6.7Hz); 3.59 (m, 2H); 3.63 (é;-3H);
3.76 (t, 2H, J=6.0Hz); 4.50 (qd, 1H, J=8.0Hz); 4.77 (s, 2H), 4.99 (t,
1H, J=6.0Hz), 5.19 (s, 2H); 6.62 (d, 1H, J=9.3Hz); 7.04 (d, 1H,
J=2.7Hz); 7.09 (4, 1H, J=8.3Hz); 7.29-7.51 (m, 6H); 7.93.(dd, 1H,
J=9.3, 3.0Hz); 8.28 (d, 1H, J=6.3Hz); 8.60 (d, 1H, J=3.0Hz).

Examplae_ 20 .
N- (1-Methoxycarbonylbutyl) -2- [N- (2-benzyloxy-5-

bromobenzyl)-N-ethylamino]pyridine-s-carboxamide was prepared.using a
similar method to that of Example 19, except methyl 2-iocdopentanocate
was used instead of methyl 2-iodo-3-hydroxypropanocate (mp. 54-550°C) .

Example 21

N- {(1-Carboxy-2-hydroxyethyl) -2- [N- (2-benzyloxy-5-bromo-
benzyl)-N-ethylamino]pyridine-s—carboxamiae-was prepared from
N- (1- (methoxycarbonyl) -2-hydroxyethyl) -2- [N- (2-benzyloxy-5- -
bromobeﬁzyl)-N-e:hylamino]pyridine-s-carhoxamide using a similar
method to that described in Example 1, except the product was
extracted with ethyl acetate and burified by trituration in hexane {mp
162.0-168.5°C).
Ms (FaB*): s28 (vt
"H MMR (DMSO-d_): 6 1.09 (t, 3H, J=6.7Hz); 3.62 (g, 2H, J=6.7Hz); 3.80
(d, 2H, J=5.0Hz); 4.45 (g, 1H, J=5.0H2); 4.81 (s, 2H):-5.13'(§, 2H) ;
6.94 (d, 1H, J=9.7Hz); 7.12 (d, 1H, J=9.3Hz); 7.25-7.50 (m, 7H); 8.11
(dd, 1H, J=9.7, 2.7Hz); 8.48 (d, 1H, J=2.7Hz); 8.56 (d, 1H, J=6.7Hz) .

Example 22
N-(l;Carhoxybutyl)-z?[N-(2-benzyloxy-5-bromobenzyl)-N-

ethylamino]l pyridine-5-carboxamide was prepared using a similar method
to ‘that of Example 20 {mp 98-115°C).
Ms (FAB*): 540 (M)

lH NMR (DMSO-dsl: 6 0.89 (t, 3H, J=7.9Hz); 1.10 (t, 3H, J=7.9Hz); 1.38
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(Septet, 2H, J=7.9Hz); 1.75 (q, 2H, J=7.9Hz); 3.60 (g, 2H, J=7.9Hz);
4.34 (q, 1H, J=7.9Hz); 4.75 (s, 2H), 5.18 (s, 2H); 6.66 (d, 1H,
J=8.3Hz); 7.08 (d, 1H, J=2.1Hz); 7.09 (d, 1H, J=8.3Hz); 7.30-7.49 (m,
6H); 7.94 (dd, 1H, J=8.3, 2.1Hz); 8.29 (d, 1H, J=7.9Hz); 8.58 (d, 1H,
J=2.1Hz); 12.41 (bs, 1H). '

Example 23 _

2-[N-(2-Beﬁzyloxy-S-bromobenzyl)-N-(cyclopropylmethyl)--
amino) pyridine-5-carboxylic acid was prepared from ethyl 2-[N-(2-
benzyloxy-s—bromobenzyl)-N-(cyclopropylmethyl)amino]pyridineks-
carboxylate using a similar method to that of Example 1 except the
product was extracted with ethyl acetate and purified by trituration
in hexane (mp 212.5-213.0°C). '

Eﬁhyl 2- [N- (2-benzyloxy-5-bromebenzyl) -N- (cyclopropyl-
methyl)amino] pyridine-5-carboxylate was prepared from ethyl 2-[N-(2-
benzyloxy-s-bromobenzyl)amino]pyridine-s-carboxylate and
cyclopropylmethyl bromide by a similar method to that described in
Reference example 5, purifying the product by MPLC and eluting with

80% dichloromethane in hexane.

Example 24
6-[N-Allyl-N-(2-benzyloxy-S-bromobenzyl)amino]pyridaziné-

3-carboxylic acid was prepared from butyl 6-[N-allyl-N-(2-benzyloxy-
5-bromobenzyl) amino] pyridazine-3-carboxylate using a similar method to
that described in Example 1, except that the product was extracted
with dichloromethane and purified by crystallisation from
dichloromethane/hexane.

{mp 135-136°C).

The starting material was prepared as follows:

_ ‘Butyl 6- [N-(2-benzyloxy-5-bromcbenzyl)amino] pyridazine-3-
carboxylate was prepared as its trifluorocacetic acid salt f£rom butyl
6-chloropyridazine-3-carboxylate using a similar method to that
described in Reference example 23 for the preparation of ethyl

6-[N-(2-benzyloxy-S-bromobenzyl)amine]pyridazine-3-carboxylate
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except the product was purified by formation of its trifluoroacetic
. acid salt.and it was:crystallised from diethyl ether.
{mp 133-135°C). - '

To a ‘mixture of butyl Gf[N-(2-beniyloxy-s-bromqbénzyl)-
amino}pyridazine-3-carboxylate (CFACOZH salt) (1.2'g) in THF (100 ml)
under argon, was added potassium di-(trimethylsilyl)amide [7.0 ml of
0.67M solution in toluene] to give a yellow solution. To the solution
was added allyl bromide (0.5 ml}. The mixture was stirred for 2
hours, poured into water and extracted Withldiethyl ether. The
organic solution was dried'(MgSO4f, evaporated and the residue
purified by HPLC, eluting with dichloromethane, to give butyl
6-[N-allyl-N-(2-benzyloxy?S-brdﬁobenzyl)aminO]pyridazine-3-carboxylate
(460 mg) as a gum. ' o '

BExample 25

A mixture of etﬁyl [6- [N-(2-benzyloxy-5-bromobenzyl) -N-
ethylamino] pyridazin-3-ylcarbonyl] acetate (600 mg), and hydrazine
hydrate (0.1 ml) in ethanol (50 ml) was heéted'at reflux for 2 hours,
cooled and acidified to pH 3 with IN HCl. The mixture was diluted
dropwise with water until a precipitate formed which was filtered off
to give 3-[6-(N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino) pyridazin-3-
yl] -5-hydroxypyrrazole (400 mg) (mp 132°C).

The starting-materiai was prepared as follows:

A mixture of 6- [N- (2-benzyloxy-5-bromobenzyl) -N--
ethylémino]pyridazinei3-carbch1ic acid (12.5 g) and carbonyl"
di-imidazole (6.0 g) was heated aﬁ 50°C for 1 hour. Separately, a
mixture of potassium ethyl malonate (7.0 g), triethylamine (8.0 ml)
and anhydrous magnesium chloride (5.0 g) in acetonitrile (200 ml) was
stirred at aﬁbienc temperature for 2 hours. The two mixtures were
combined and stirred for 18 hours at ambient'temperaﬁure; then at
reflux for 1 hour. The solvepts were evaporated, and the residue
partitioned betWeen.dichloromethane and 2N HCl. The organic solution
was dried (Mgso4) and evaporated. The resulting residue was purified
by flash chromatography, eluting with diethyl ether, to give ethyl
{6~ [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino) pyridazin-3-
ylcarbonyl]acetate (12.5 g) as a yellow gum. '
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Example 26 _

N- (Tetrazol-5-ylmethyl)-2- [N- (2-benzyloxy-5-bromobenzyl) -
N-ethylamino]l thiazole-5-carboxamide was prepared from N-cyanomethyl-
2-[N-(2-benz§loxy-5—bromobenzyl)-N-ethylamino]thiazole-s-carbbxamide
using a method similar to that described_in Example 11, except that
triethylammonium chloride was used in place of ammonium chloride and
the product was purified by HPLC eluting with mixtures of methanol and
dichloromethane.(s:ss, 10:90): (mp 232-236°C).

For starting material see Table 2b Compound 10.

Example 27

6-[N-(2-Benzyloxy-S-bromobenyl)-N—ethylamino]-2-oxo-1,2-
dihydropyridihe-a-carboxylic acid was prepared from tert-butyl
6- [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino] -2-oxo-1, 2-dihydro
pyridine-3-carboxy1ate'by_a similar method to that described in
Example 3, except that the reaction was carried out at ambient
temperature for 1 hour and the product was purified by
recrystallisation from acetonitrile (mp 163-165°C).

The starting material was prepared as follows:-

A mixture_of 2-benzyloxy-5-bromobenzaldehyde (20 g) and
hydroxylamine hydrochloride (3.55 g) in pyridine (50 ml) was heated at
75°C for 45 minutes. The solvent was evaporated and the residue .
purified by chromatography, eluting_with dichloromethane, to give
2-benzyloxy-5-bromobenzaldehyde oxime (30 g) (mp 132-134°C).

A mixture of 2-benzyloxy-s-biomobenzaldehyde oxime (10 é)
in diethyl ether (150 ml) was added diopwise to a suspension of
lithium aluminium hydride (2.73 g) in diethyl ether (200 ml) under
argon at about 10°C. The resulting mixture was heated at reflux for
1.5 hours, qﬁenéhed with a mixture of water (2.7 ml) and THF (10 ml)
at 10°C, then with 15% aqueous-sbdium hydroxide (2.7 ml) and water
(8.2 ml). The resulting mixture was dried (Nazso4)'and filtered. HC1
gas was bubbled through the filtrate at 10°C. The resulting white

precipitate was filtered off, washed.with diethyl ether and drie¢ to
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give 2-benzyloxy-5-bromobenzylamine hydrochloride (10.27 g)
(mp 155-158°C). ’
- To a mixture of 2-benzyloxy-5-bromobenzylamino
hydiochioridg (10 g) in toluene (75 ml) at 4°C was added a solution of
trimethylaluminium in tolueneg(ZM,'ls;z ml). The mixture was stirred
at ambient temperature for 2 hours, acetonitrile (6.5 ml) added and
the mixture heated at 80°C for 18 hours. The mixture was cooled and
poured onto a slurry of silica gel (300 g), and dichloromethane. The
solvent was filtered off and the product eluted from the silica gel
with methanol to give Nl-[2-benzyloxy—5-bromobenzyl]acetamidine '
(s.51 g). ' . - ‘

To a mixture of NaH (S0% suspension in o0il, 0.68 g) in
ethanol (50 ml) at 4°C was added Nl-[2-benzyloxy-S-bromobénzyll-
acetamidine (5.0 g) and dimethyl methoxymethylene malonate (2.4 g).
The mixture was stirred at ambient temperature for 18 hours and heated
at reflux for 3 hours. The solvent was evaporated, the residue
dissolved in dichloromethane and washed with saturated aqueous
ammonium chloride. The organic solution was dried (NEéSO;) and
purified by chromatography eluting with methanol/dichloromethane
mixtures (0:100, 0.5:99.5, 1:99, 1.5:98.5, 2:98) to give ethyl
6-[2-benzyloxy-S-bromobenzylamino]-2-oxo-1,2-dihydropyridiné—3-
carboxylate (2.78 g).

A mixture of ethyl 6- [2-benzyloxy-5-bromobenzylamino] -2-
oxo-1,2-dihydropyridine-3-carboxylate (2.78 g), sodium carbonate (0.97
g) and allyl bromide {0.77 ml) in DMF (10 ml) was stirred for § days,
poured into saturated aqueous ammonium chloride'sélution and extracted
with ethyl acetate. The organic solution was washed with HC1 .
solution, saturated aqueous sodium hydrogen carbonate and brine, dried
(Nazso4), filtered and evaporated. The residue was purified by
chromatngraphy, eluting with 2.5% ethyl acetate/dichloromethane, to
give ethyl 6-[2-benzyloxy-5-bromobenzy;amino]-2-allyloxypyridine-3- :
carboxylate (1.99 g) as an oil. ' '

A solution of ethyl 6-[2-benzyloxy-S-bromobenzylamino] -2-
allylokypyridine-3-carboxylate (1.9§ g) in DMF (25 ml) was added to a
mixture of sodium hydride (0.19 g, 50% suspghsion in o0il) in DMF (10°

ml) at -5°C. After 15 minutes, a solution-of'iodoethane (0.32 ml) in
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DMF (10 ml) was.added dropwise at -5°C. The mixture was stirred at
ambient temperature for 1 hour, poured into saturated aqueous Nﬁ4cl

" and extracted with ethyl acetate. The organic solution was washed
with HCl, saturated aqueous sodium hydrogen carbonate and brine, dried
(Nazso4), fiitered and evaporated. The residue was purified by
filtration through silica gel to give ethyl 6-[N- (2-benzyloxy-5-bromo-
benzylamino) -N-ethylamino] -2-allyloxypyridine-3-carboxylate (2.97 g).

A mikture of ethyl 6-[N-(2-benzyloxy-5-bromobenzylamino) -N-

ethylamino] -2-allyloxypyridine-3-carboxylate (2.0 g), n-butanol (30
ml) and sodium hydroxide (0.8 g) was heated at reflux for 30.minutes.
The solvent was evaporated, the residue dissolved in a mixture of
water and methancol and filtered through Celite. The filtrate -was
acidified with acetic acid to pHS to give a white emulsion. The
mixture was extracted with ethyl acetate, the organic solution washed
{brine), dried (Na

2
was crystallised from acetonitrile to give 6-[N-(2-benzyloxy-5-

So4i,.filtered and evaporated. The resulting gum

bromobenzyl) -N-ethylamino] -2-allyloxypyridine-3-carboxylic acid
(mp 129-131°C).

To a solution of 6-[N-(2-benzyloxy-s-bfomobenzyl)-N-
ethylamino]-2-allyloxypyridiﬁe-3-carboxylic acid (0.6 g) in toluene (9
ml) at 80°C was added N,N-dimethylformamide di-t-butyl acetal (1.1 ml)
in.toluene (4 ml). The mixture was heated at 805C for 2 hours, mixed
with ethyl acetate and washed with aqueous sodium hydrogen carbonate
solution and brine. The organic solution was dried (Nazso4). filtered
and evaporated. The residue was purified by chromatography eluting
with 1% ethyl acetate/dichloromethane to give tert-butyl
6-[N-(2-benzyloxy-s-bromobenzyl)-N;ethylamino]-2-allyloxypyridine-3-
carboxylate as an oil. ' o _

Argon was bubbled through a mixture of tert-butyl
6-[N-(2ibenzyloxy-S-bromobenzyl)-N-ethylamido]-2-allyloxypyridine-3-
carboxylate (0.53 g), 2,2-dimethyl-1,3-dioxane-4,6-dione (0.28 g) and
tetrakis (triphenylphosphine)palladium (0.11 g) in DM? (5 mi) for i
hour in the dark. The mixture was poured into saturated agueous
ammonium chloride and extracted with ethyl acetate. The organic
solution was washed (hydrochloric acid, ammonium chloride solutions),

dried (Nazsoé), filtered and evaporated. The residue was purified by
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chromatography, eluting with 2% methaqol/dichioromethane_and a few
drops of glacial acetic acid, to give tert-butyl 6-[N- (2-benzyloxy-5-
bromobenzyl)—N-ethylamino]-2-oxo-1,2-dihydropyridine-3-carboxylate

(0.47 g) as an oil.

Example 28

- n-Butyl s-fN-(l-(2-beniyloxyjs-bromophenyl)-eth-léyl)-N-
ethylamino]pyridazine-3-carboxylate (180mg) was ‘dissolved in THF (SmL)
and methanol (5mL) and sodium hydroxide solution added (0.61imL, 2M).
The mixture was stirred for one hour at ambient temperature, and then
the solvents evaporated off. The fesulting foam was dissolved in
water (20mL) and pH adjusted to'pH 4-5 with glacial acetic acid.

A white precipitate formed which was filtered off,'ﬁashed'with water
and dried for 17 hours at 50°C to give‘6-[N;(1-(2-benzylo#y-5-
bromcphenyl)eth-l-yl)~N-eth§lamind]pyridazine-3hcarboxy1ic acid

(134 mg, mp 129.2°C).

‘s MR (DMSO - d.): 6 0.80 (t, 3H, J = 4.8 Hz), 1.6 (d, 3H, J = 2.5

Hz), 3.4 (q, 2H, J = 4.8 Hz), 4.95 (d, 1H, J = 8.4 Hz), 5.05 (d, 1H,
J =8.4 Hz), 6.0 (m, 1H), 7.0 (d, 1H, J = 7.2 Hz), o
7.2 (m, 6H), 7.5 (m, 2H), 7.6 (d, 1H, J = 6.7 Hz)

MS: 456 (M+H'), 480 (MsNa®).

Analysis C, H BrN,O,: theory: C: 57.9; H: 4.86; N: 9.21. Found: C:

57.4; H: 4.8; N: 9:0.
The starting material was prepared as follows:

2-Benzyloxy-5-bromobenzaldehyde (5g) was dissolved in
anhydrous diethyl ether (20 mL) and THF (20 mL) and stirred at ambient
temperature under argon while a solution of methyl magnesium
bromide in ether (7.4 mL, 3M solution in ether) was added dropwise
over 5 minutes. A white precipitate formed. After 30 minutes the
mixture was poured onto a mixture of ice and water (300 mL). The

aqueous mixture was extracted with ethyl acetate'(a X 250 mL), the
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organic extracts were washed with brine (100 mL) an@ dried (Mgso4).
-After removal of the solvent the residual pale yellow o0il was purified
by MPLC (eluting with dichloromethane on silica) to give

1- (2-benzyloxy-5-bromophenyl) -ethanol, (5.19 g, mp 76.7°C).

Elemental Analysis C__H__BrO_: theory: C: 58.7; H: 4.92; N: 0.

_ 1515 2"
Found: C: 58.7; H: 4.8; N: 0.

1-(2-Benzyloxy-S-bromophgnyl)-ethanol (3.74g) was dissolved
in pyridine (15 mL) and cooled to -10°C under argon. .Mesyl chloride
(0.95 mL) was added dropwise over ten minutes and the mixture stirred
allowing to come to ambient te@perature over geventeen hours.
The mixture was diluted with ethyl acetate (100 mL) and then washed
with hydrochloric acid.(lM, 3 x 70 mL) until the organic phase tested
to pH 1. The ethyl acetate fraction was then washed with saturated
sodium hydrogen carbonate solution (50 mL) and dried (Mgso4). After
removal of solvent the oily residue was purified by MPLC (eluting 75%
dichloromethane, 25% hexane, silica) to give 1-(2-benzyloxy-5-
bromophenyl)ethanocl methanesulphonate which was used rapidly without
further purification, yield 1.19 g.

n-Butyl 6-(2-aminoethyl)-3-pyridazine carboxylate (500 mg)
was dissolved in dry DMF (15 mL) and added to a suspension of sodium
hydride (90mg of a 60% dispersion in mineral o0il) under argon dropwise
over ten minutes. After stirring for one hour at ambient temperature,
a soclution of 1-(2—benzyloxy-s—brdmophenyl)-ethanol methanesulphonate
(1.18 g) in DMF (S mL) was added, and the mixture stirred for 16
hours. The solution was poured into water (200 mL) and the mixture
made acidic with glacial acetic acid. The organic phase was then
extracted with ethyl acetate (3 x 250 mL), washed with water (100 mL)
and brine (100 mL) and dried-(Mgso4)._ After removal of the solvent,
the residue was purified by MPLC (eluting 5 to 40% ethyl acetate in
dichlorome:hane, silica) to give a gum, n-butyl 6-[&-1-(2-benzyloxy-$-
bromophenyl) -ethyl] -N- (ethyl) amino-B-pyridazine carboxylate.
(190 mg) . '

'm R (DMSO - d;): 8 0.85 (r, 3H, J = 3.6 Hz), 1.5 (q, 2H, J = 4.2
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Hz), 1.6 (d, 3H, J = 3.6 Hz), 1.75 (m, 2H), 3.4(q, 2H, J = 4Hz), 4.3
(¢, 2H, J = 3.6 Hz), 6.05 (m, 1H), 7.0 (d, 1H, J = 6 Hz), 7.2 (m, 6H,)

7.5 (m, 3H).
Example 2%

Methyl 4-[N-(1-(2-benzyloxy-5-bromophenyl)eth-1-yl)-N-
ethylamino) benzoate (410 g) was dissolved in THF (7 mL) and methanol
(7 mL) and sodium hydroxide solution added (1.4mL, 2M). The mixture
was stirred for two days at ambient temperature, heated to 60°C for
one hour, and then the solvents evaporated off. The resuiting foam -
was dissolved in water (25 mL) and pH adjusted to pH 2-3 with glacial
acetic acid. A white precipitate formed which was filtered off,
washed with water and dried for 17 hours at 45°C to give methyl
4- [N- (1-(2-benzyloxy-5-bromophenyl) eth-1-yl) -N-ethylamino) benzoate
acid (320 mg, mp 173°C (dec) ). ' ’

1H NMR (DMSO - ds): 6 0.9 (t, 3H, J =3.2 Hz), 1.5 {(d, 3H, J = 4.8 Hz),
5.1 (s, 2H), 5.4 (g, 1H, J = 4.8 Hz), 6.7 (d, 1H, J = 6 Hz), 7.1
(d, 18, J = 7 Hz), 7.3 (m, SH), 7.4 {(m, 2H,), 7.7 (d, 2H, J = 6Hz).

MS: 454 (M+H'), 476 (MsNa').

Rnalysis C__H__BrN_0_.0.25 H20: theory: C: 62.8; H: 5.34; N: 3.05.

22 22 33
~-Found: C: 62.5; H: 5.2; N: 2.9.

The starting material was prepared as follows: -

1-(2-Benzyloxy-5-bromophenyl) -ethanol (3.69g) was dissolved
in dichloromethane (80 mL) and cooled to 0°C under argon. Triphenyl
phosphine 93.47 g)'was added followed by carbon tetrabromide (7.36 g)
and stirred for eighteen hours, allowing to warm to ambient =
temperature. After removal of solvent the residue was purified by
MPLC (eluting 50% dichloromethane, So%:hexane, silica) to give
1-(2-benzyloxy-5-bromophenyl)ethyl bromide (2.9 g) which was used
immediately without further purification.

.Methyl 4-(ethylamino)benzoate (1.67 g) was dissolved in dry
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DMF (15 mL), cooled to 0°C under argon, sodium hydride (373 mg of a.
60% dispersion in mineral oil) was added and then the cdoling bath
removed. After stirring for one hour at ambient temperature, the
solution was.recocoled to 0°C, and a solution of

1- (2-benzyloxy-5-bromophenyl) eth-1-yl bromide (2.2 g} in DMF (15 mL)
was added, and the mixture stirred for 16 hours allowing to warm to
ambient temperature. The sclution was poured into water (200 mL) and
the mixture made acidic with glacial acetic acid. The organic phase
was then extracted with ethyl acetate (3 x 250 mL), washed with water
(100 mL) and brine (100mL) and dried.‘Mgso;). After removal of-the.
solvent, the residue was purified by MPLC (eluting 75%
dichloromethane, hexane in dichiorcmethane, silica) to give a waxy
solid, methyl 4-[N-(1-(2-benzyloxy-5-bromophenyl)eth-1-yl)-N-
ethylamino]lbenzoate (420 mg) . '

'H NMR (DMSO - d): d 0.8 (t, 3H, J=4.8 Hz), 1.55 (d, 3H, J = 4.8

Hz), 3.4(g, 2H, J = 4.9 Hz), 3.8 (s, 3H, ), 5.1 (s, 2H), 5.4 (g, 1K,
J =5.2Hz), 6.7 (d, 1H, J = 6.7 Hz), 7.3(m, SH), 7.4(m, 2H,), 7.7(m,
2H,) . ' '

MS: 468, (M+H')

Example 30

Ethyl 4-(1-(2-benzyloxypyrazin-3-yl)prop-1i-ylamino)-
benzoate (229 mg) was dissolved in THF (7mL) and methanol (7mL) and
sodium hydroxide solution added (1.5 mL, 2M). The mixture was stirred
for seventeen hours at ambient temperature, then heated at reflux
for 2 hours, allowed to cool to ambient temperature and then the
solvents evaporatéd off. The resulting foam was dissolved in water
(25 mL) ‘and extracted with ethyl acetate (2 x 20 mL) the
aqueous phase was then adjusted to pH 4-5 with glacial ;cetic acid and
re-extracted with ethyl acetate (2 x 20 mL). The combined organic
phases were dried over magnesium éulphate. After removal of solvents,
the residue was purified by MPLC (1% acetic acid, 24% ethyl acetate in
hexane, silica)to gi#e a yellow gum which was further purified by

crystallisation from the above eluent system to give
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4-(1-(2-benzyloxypyrazin-3-yl)prop-l-ylamino benZoic:acid'K138 mg,
mp 141.5°C). '

4 om (DMSO-d ) : & 0.9 (t, 3H, J = Hz), 1.9 (m, 2H), 4.8 (r, 1H,
J = Hz), 5.5 (d, 2H, J = Hz), 6.5 (d, 2H, J = Hz), 6.8 (bs, 1H, NH),
7.5 (m, 7H), 7.4 (m, 7H), 8.1 (m, 2H). | |

MS: 362 (M#+E').

Analysis C21H21N503: theory: C: 69.4; H: 5.82; N: 11.6.

FPound: C: 65.0; H: 5.5; N: 10.8.

Alanine amide hydrobromide (55.69 g) was dissol#ed in

methanol (670 mL) and water (67 mL), cooled to -40°C and glyoxyl

(50 mL, 40% agqueous SOldtion) added rapidly. This mixture was
maintained at -30°C and stirred vigorously, while aqueous sbdium
hydroxide soiution_(?G.s mL, 10.8 M) was added dropwise over twenty
minutes. The mixture was maintained at -30°C for thirty minutes after
addition of the sodium hydroxide solution was complete, and then
allowed to warm to ambient temperature over seventeen hours. The
reaction mixture was cocled to 0°C and concentrated hydrochloric acid
{82 mL) added cautiously. Solid sodium bicarbonate (66.3 gf was then
added portion wise (CAUTION: vigorous effervescence). The mixture was
alléwed to warm to ambient temperature, solids filtered off, water was
added to the filtrate (67 . mL) and the solution evaporated to dryness.
“The residue was redissolved in water (150 mL) and solid sodium
hydrogen carbonate added until the solution was at pH 8. '
Dichloromethane (1L) was added and the mixturé stirred for

seventeen hours. The organic phase was separated off and dried
(Mgso4). ‘Removal of the solvents and recrystalliSation (e;hyl
acetate) of the solid gave the 2-hydroxy-3-methylpyrazine, yield

14.96 g, mp 154.1°C.

Analysis C,H.N,O: theory: C: 54.5; H: 5.49; N: 25.4. Found: C: 54.5;

H: 5.5; N: 25.5.
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2-Hydroxy-3-methylpyrazine (14.94 g) was added to
phosphorus oxychloride (55 mL) containing three drops of concentrated
sulphuric acid and heated under reflux for one hour. The solution was
allowed to cool to ambient temperature and then poured onto ice
(600 g} and ether (300 mL). ‘The mixture was stirred to effect
hydrolysis of excess phosphorus oxychloride. Concentrated ammonia was
added to adjust the pH of the mixture to 8, keeping the temperature
below 10°é, the pH was then adjusted to 11 with sodium hydroxide
{2M) and extracted wiﬁh ether (3 x 300 mL). The combined organic
extracts were driéd (Mgso4). After removal of solvents, the residue
was purified by MPLC (dichloromethane, silica) to give

2-chloro-3-methylpyrazine, (7.67 g).

1H NMR (DMSO-d ): & 2.6 (s, 3H), 8.4 (d, 1%, J = 2 Hz), 8.55 (d, 1H, J
= 2 Hz).
MS: 129 (M+H")

Sodium hydride (2;38 g of a 60% dispersion in mineral oil)
was washed twice with dry THF and dried under a stream of dry argon,
it was then suspended in dry THF (70 mL), and stirred under argon
while benzyl alcohol (6.43 g) was added dropwise over ten minutes.
After addition was complete the solution was stirred for a further
thirty minutes and then a solution of 2-chloro-3-methylpyrazine,

(7.65 g) in THF (90 mL) was added. The mixture was heated under
reflux for three and a half hours, then allowed to cool over seventeen
hours, poured into a mixture of ice and water (500 mL) and dried
(Mgso4). After removél of the solvents, the residue was.purified by
MPLC (15% ethyl acetate, hexane) to give 2-benzyloxy-3-methylpyrazine,
yiel#, 10.43 g.

'n sMR (DMS0-d°): 6 2.45 (s, 3H), 5.4 (s, 2H), 7.4 (m, 5H), 8.05
(m, 2H). '

MS: 201 (M+H')

2-Benzyloxyr3-méthylpyrazine (600 mg) was dissolved in



WO 96/03380 ' ' PCT/GB95/01728

- 54 -

1,4-dioxane (12 mL), selenium dioxide ilg) and water added (one drop)
and the mixture heated at reflux for seventeen hours. The reaction
mixture was allowed to cool to ambient temperature, filtered and the
solvents removed. The residue was dissolved in water (36 mL),
neutralised with aqueous sodium hydrogen carbonate solution (10%) and
extracted with dichloromethane (3x40mL), the organic phasé was dried
(Mgso4); After removal of the solvents the oil was purified by MPLC
{15%ethyl acetate, hexane, silica) to give 2-benzyloxypyrazine-3-
aldehyde (460 mg, mp 69.4°C). B

-1HNMR (DMéO-dG): 6 5.6 (s, 2H), 7.4 (m, 3H), 7.55 (m, '2H), 8.5 (4,
l1H, J = 2 Hz), 8.6 (d, 1H, J ; 2 Hz}, 10.15 (s, 1H),. ’

2-Benzyloxypyrazine-3-aldehyde (455 mg) was mixed with
ethyl-4-aminobenzoate (321 mg) and stirred at 120°C for 1 hour. The
solid was then azeotroped with toluene (20 mL) tb remove the last
traces of water. The residue was dissolved in ethanol (10 mL) under
argon, and sodium borohydride (81 ﬁg) added with stirring at ambient
temperature. The mixture was then heated to reflux for ‘one hour, and
allowed to cool to ambient temperature over 16 hours. Water ’
(70 mL) was added, and the mixture acidified to pH 3 with acetic acid
and then extracted with ethyl acetate (4x100 mL), washed with water '
(50 mL), brine (50 mL) and dried over magnesium sulphate. The residue
was purified by MPLC (3% ethyl acetate in dichloromethane, silica) to
give ethyl 4-[2-benzyloxypyrazin-3-ylmethylamino]benzoate yield,
460 mg, mp 111.7°C. i '
ln aMR (DMSO-d_): 6 1.25 (£, 3H, J =4 Hz), 4.2 (¢, 2H, J = 4 Hz), 4.5
(s, 2H), 5.5 (s, 2H), 6.7 (m, 2H), 7.0 (bs, 1K,), 7.4 (m, MW, 7.5
(m, 2H), 7.7 (m, 2H), 8.2 (m, 2H). '

Ethyl 4-(2-benzyloxypyrazin-3-ylmethylamino)benzoate (455
mg) was dissolved in dry DMF (4 mL) and added to a suspension of
sodium Hydride (51 mg of a 60% dispersion in mineral oil) in DMF . (4
mL) precooled to 0°C under argon dropwise over fifteen minﬁtes.

After stirring for thirty minutes at 0°C ethyl iodide (0.12 mL) was
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added and the mixture stirred for 36 hours. The solution was poured

into water (50 mlL) and the mixture made acidic with glacial acetic

acid. The organic phase was then extracted with ethyl acetate

(3 x 50 mL), washed with water (50 mL) and brine (50 mLT and dried

(MgS¢4). After removal of the solvent, the residue was purified-by'

MPLC (eluting 20% ethy; acetate in hexane, silica) to give ethyl

4- (1- (2-benzyloxypyrazin-3-yl) prop-1l-ylamino)benzoate as aﬁ oil which
. was used in the next step without further purification, (260 mg).

A small sample was further purified by trituration with

hexane (x3) (mp 107°C).

xR (DMSO-d_): d 0.9 (t, 3H, J = 3.2 Hz), 1.25 (t, 3H, J = 3.3 Hz),
1.9 (m, 2H), 4.2 (q, 2H, J = 4.9 Hz), 4.8 (g, 1H, J = 5.2 Hz), 5.43
(d, 2H, J = 7.2 Hz), 5.54 (d, 2H, J = 6.2 Hz), 6.1 (m, 2H), 6.6

(bd, 1, J = 7.2 Hz, NH), 7.5 (m, 7H).

MS: 392 (M+H'). '

Example 31

A solution of methyl 2-[N-(2-(2-:hienylmethoxy)-s-bromo-
bénzyl)-N-éthylamino]pyridine-s-carboxylate (0.53 g, - 1.15 mmol) in
methanol (25 mL) was treated with aqueous sodium hydroxide (2N, 5 mL).
The reaction wés heated to reflux for 9 hours. The reaction mixture
was cooled and evaporated and residue was diluted with water and
acidified with acetic acid. The off-white solid was filtered off to
give 2-[N-(2-(2- -thienylmethoxy) -5- bromobenzyl)-N-ethylamznc]pyrzdlne-
5-carboxylic ac1d (0.41 g. 91%).
Ms (FAB'): (M+H)® 447.
. Elemental Analysis for CZOHiSBrN2°38°
Calculated: ¥ C, 5§3.7; H, 4.28; N, 6.26;
Found: 3 C, 53.8; H, 4.6; N, 5.7.
‘H-MMR (200 MHz, DMSO-d.) &: 1.09 (t, J=TH,,
4.7 (s, 2H); 5.38 (s, 2H); 6.59 (d, J=9Hz, 1H); 7.94 (m, 2H); 7.2 (m,

'3H); 3.56 (g, J=7Hz, 2H);

2H), 7.43 (dd, J=2.5, 8Hz, 1H); 7.56 (dd, J=1.4, 6Hz; 1H); 7.88 (dd,
2.5, 1iHz, 1H); 8.6 (d, J=2Hz, 1H).

The starting material was prepared as follows:
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‘Methyl S5-bromosalicylate [prepared'by treating methyl
S§-bromosalicyclic acid with methanol and sulphuric acid]'(4:62 g, 20
mmol) was dissolved in THF (150 wL) and treatéd with thiopheﬁé
methancl (2.28 g, 20 mmol) and triphenyl'phbséhine (10.4 g, 40 mmol) .
The reaction was cooled in an ice bath and treated with DEAD (6.96 g,
20 mmol). The resultant orange solution was allowed to stir at
ambient temperature under argon for 18 hours. The reaction mixture
was evaporated and the residue subjected to chromatography (eluént:
diethyl ether/ hexane) to give-methyl'S-bromo¥2-(2-thiehy1methoxy)-
benzoate as a pink oil (3.6 g, 55%). |
Ms(ex’) : (M")326 .
lH_NMR (200 MHZz, DMSO-dG) 6: 3.79 (s, 3H); 5.38 (s,. 2H); 7.02 {m, 1H);
7.22 {m, 2H); 7.55 (dd4, J=1, S5Hz, 1H); 7.69 (44, J=2.5, 9Hz, 1H); 7.76
(4, J=2.5, 1H). ' ' '

A solution of methyl S5-bromo-2-{2-thienylmethoxy)benzoate
(1.6 g, 4.9 mmol) in diéhlcromgthane (20 ml) was cooled to -85°C. A
solution of DIBAL (5.8 ml, 1N in CHZC12) was added dropwise. The
temperature was maintained below -75°C for 30 minutes and then warmed
to -50°C over 2% hours. The reaction mixture was quenched with 1N
HCl, washed with aquéous sodium hydrogen carbonate solution, dried
(Mgso4) and evaporated. The product was purified by chromatography
{eluant: diethyl ether/hexane) to give '
5-bromo-2- (2-thienylmethoxy)benzyl alcohol a colourless gum (0.53 g,
36.4%). '

MS (EI'): (M+) 298

lH—NMR (200 MHz, DMSO-dS) 5: 4.*_18 {d, J=3Hz, 2H); 5.17 (bt, 1H); 5.32
(s, 2H); 7.05 (m, 2H); 7.2 (m, 1H); 7.38 (dd, J=3,8Hz, 1H); 7.52 (m,
2H) . ' | _ _

A solution of S-bromo-2- (2-thienylmethoxy)benzyl alecohol
{(0.53 g, 1.77 mmoles) in dichloromethane (12.mli was cooled in an ice
bath and treated with carbon tetrabromide (0.73 g, 2.2 mmol) pélymér'
bound triphenylphosphine (0.65 g, 1.95 mmol) and stirred at ambient
temperature for 42 hours. The reaction was filtered and evaporated.
Chromatography (eluant: ethyl acetate/hexane) gave's-bfcmn;z-(z-
thienylmethoxy)benzyl bromide as a white solid (0.22, 45&).

Ms (EI'): (M+) 360 | |
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1H NMR (250 MHz, DMSO-dS) o: 4.6 (s, 2H); 5.4 (s, 2H); 7.05 (m, 1H);
7.15 (4, J=8Hz, 1H); 7.24 (d, J=4Hz, 1H); 7.49 (dd, J=2.5Hz, 8Hz, 1H);
7.56 (d, J=5 Hz, 1H); 7.62 (d, J=2.5). '

A suspension of sodium hydride (50% dispersion 0.8 mmol, 38
mg) in DMF (2ml) (sieve dried) was cooled to -5°C and treated with
methyl 2- (ethylamino)pyridine-5-carboxylate (0.145 g, 0.8 mmol) .. The
reaction was stirred at -5°C for 30 minutes and then treated with
5-bromo-2- (2-thienylmethoxy)benzyl bromide (0.29 g, 0.8 mmol) in DMF
(0.5 ml). The reaction was allowed to warm to_ambient temperature and
stirred for 18 hours. The reaction was poured into saturated aqueous
ammonium chloride. The combingd organic extracts were washed once
with brine, dired tMgSO4) and evaporated. The residﬁe was pufifiéd by
chromatography (eluant: diethyl ether/hexane) to give methyl
2-[n—(z-(2-thienylmethoxy)-S;bromobenzyl)N-ethylaminolpyridine-s-

carboxylate as a colourless oil (0.03 g, 8%).

MS (FAB+): (M+H)+ 461

‘H-NMR (200 Mz, DMSO-d.) 6: 1.1 (t, J=7Hz, 3H); 3.59 (q, J=7Hz, 2H);
3.78 (s, 3H); 4.7 (s, 2H); 5.37 (s, 2H); 6.62 (d, J=10Hz, 1H); 7.04
(m, 2H); 7.19 (m, 2H); 7.4 (dd, J=2.9Hz, 1H); 7.55 (dd, J=1.7, sug,
1H); 7.9 (dd, J=2Hz, 9Hz, 1H); 8.61 (d, J=2Hz, 1H).

Ex le 32
4;Chloromethyl-z-methylthiazole (0.102 g, 0.69 mmol) was

treated with a solution of methyl 2- [N-(5-bromo-2-hydroxybenzyl) -
N-ethylamino)pyridine-5-carboxylate (0.2 g, 0.55 ‘mmol) in DMF (4 ml).
The resultant solution was treated with potassium carbonate (0.23 g,
1.7 mmol). °The reaction was stirred at ambient temperatu:e for-24
hours. The DMF was evaporated. The residue was diluted with water
and extracted with ethyl acetate (3 x 3 ml). The organic layers were
combined and evaporated. .The reéidue was dissolved in methanol (3 ml)
and THF (2 ml) and treated with aqueous sodium hydroxide solution (1N,
2.5 ml). The reaction was warmed to 40°C and stirred for 18 hours.
The organic solvents were evaporated and the remaining aqueous
solution was acidified with acetic acid (1N, 2.6 ml). The precipitate

was stirred for 1 hour and then collected by filtration and washed
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0., to

with water (3 ml). The solid was dried under vacuum over P2 5

‘give 2-[N—(s-bromo-z-(2-methylthiazol-4-ylmethcxy)benzyl-N-
ethylaminolpyridine-5-carboxylic acid.

The starting material was prepared as follows:

6-Chloronicotinic acid (100 g, 0.63 mol) was treated with
ethylamine (70% in water, 500 ml). fhe reaction was sealed in an
autoclave and heated to i70°C for 6 hours. The_reactibn mixture was
evaporated, partially heﬁtralised with concentrated HCl and the pH
adjusted to,ﬁHS with-galqiél acetic acid. The solid product was
filtered off and dried iﬂ vacuo for is hours to give

6- (ethylamino)nicotinic acid (87.8 g, 84%).
Ms (c1”) = 167 (Mem)”

NMR (250 MHz, DMSO-ds) 6: 1.15 (t, J=7Hz, 3H); 3.3 (q, J=7Hz, 2H);
6.45 (d, J=9Hz, 1H); 7.25 (brt, 1H); 7.78 (dd, J=2, SHz, 1H); 8.54 (4,
J=2Hz, 1H); 11.6 (brs, 1H). '

A suspension of 6-(ethylamino)nicotinic acid (50 g, 0.3 mol) in
methanol (500 ml) was tregted with.concentrated_nzso4_(30 ml). The
reaction was heated at reflux for 18 hours. The reaction mixture was
then evaporated, poured into ice water (1L} and adjusted to pH8 with
solid sodium hydrogep carbonate (foaming). The agqueous mixture was
extracted with.ethyl acetate (3 x 300 @l) and the organic layers
combined, dried (Mgso4) and evaporaged to givé methyl

6- (ethylamino)nicotinoate as an off-white solid (45.5 g; 84%) .

MS (CI+): 181 (M#H)™

NMR (200 MHz, DMSO-d ) &: 1.14 (t, J=7Hz, 3H); 3.3 (q, J=THz, 2H);
3.76 (s, 3H); 6.46 (d, J=9Hz, 1H); 7.39 (brt, 1H); 7.80 (dd, J=3, 9Hz,
1H); 8.56 (d, J=3Hz, 1H). - o _

A solution of S-bromosalicyladehyde {;g.o g, 59.7_mmpl) in
DMF (50 ml) was treated with X,Co, (16.5 g, 120 mmol) and benzyl

bromide (ll.z.g, 6€5.6 mmol). The reaction was stirred at ambient
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temperature for 18 hours, diluted with ethyl acetate and filtered.
The filtraﬁe was washed with HC1 (0.05 M), saturated aqueous sodium
hydrogen carbonate and brine. The organic phase was dried (Nazso4).
and evaporated and the residue triturated with hexane/ethyl ether. )
The product was filtered off to give 2-benzyloxy-5-bromobenzaldehyde
as a white solid (15.8 g, 90%) m.p. 70-72¢°C.

MS (CI+): 291 (M+m)*
NMR (200 MHz, DMSO-d ) &: 5.38 (s, 2H); 7.5 (m, 6H); 7.9 (m, 2H);
10.41 (s, 1H).

A suspension of 2-benzyloxy-S-bromobenzaldehyde (14.5 g,
S0.2 mmol) in absolute ethanol (250 ml) was treated with sodium
' borohydride (2.6 g, 68.8 mmol). The reaction was stirred and the
temperature slowly rose to 33°C. After 1 hour the reaction mixture
was evaporated and the residue dissolved in ethyl acetate and.poured
into a mixture of ice water (200 ml) and 1N Hél (25 ml). The organic
layer was separated, washed with aqueous sodium hydrogen carbonate,

brine,-dried_(na so4) and evaporated to give

2 .
2-benzyloxy-5-bromobenzylaleohol as a pale_yellow oil (14.85 g,

quantitative).
MS (CI+) 292 (M#).

NMR (200 MHz, DMSO-d.) &: 4.52 (d, J=5Hz, 2H); 5.12 (s, 2H); 5.17 (t,
J=SHz, 1H); 6.98 (d, J=9Hz, 1H); 7.4 (m, 6H); 7.5 (d, 2H, 1H).

A solution of 2-benzyloxy-S5-bromobenzyl alcohol (14.75 g,
50.2 mmoi) in anhydrous ethyl ether (150 ml) was cooled to 4°C. A
solution of PBr3 (13.68 Q,ISO mmol) in anhydrous ether (40 ml) was
added dropwise keeping the temperature below 10°C. The reaction was
allowed to warm to ambient tempartﬁ:e and stifred for 1 hour. The
reaction was filtered throﬁgh silica gel (200 g). The silica gel was
washed with ethyl ether to remove all the product. The filtrate was
washed with water ( 1 x 150 ml), agueous saturated sodium hydrogen

carbonate (1 x 150 ml) and brine (1 x 150 ml). The organic layer was
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dried (Nazso4) and evaporated to give 2-benzyloxy-S-bromobenzylbromide

as a pale yellow oil (15.2 g, 85%) which crystallised on standing.

MS (EI+): 354 (M+) _
NMR (200 MHz,'DMSO—os): & 8:4.65 (s, 2H); 5.2 (s, 2H); 7.05 (4, J=9Hz,
1H), 7.4 (m, 6H); 7.66 (d, J=3Hz, 1H). _

A solution of methyl 6-ethylaminonitcotinoate (15.2 g, B4.4
mmol) in DMF (50 ml) was cooled to 0°C and treated with sodium hydride
(60%, 75 mmol). The reaccion.was stirred for 1 hour and a solution of
2-benzfloxy-s-bromobenzylbromide (25 g, 70.2 mmol) in DMF (50 ml) |
added. The reaction was allowed to warm to ambient temperature and
stirred for 18 hours. The reaction was gquenched with water and
extracted with ethyi gcetaﬁe {three times). fhe organic layers were
combined, washed with water ond brine twice, dried (Mgso4) and
evaporated to give a white solid. Recrystallisation from
ethyl/acetate/hexane gave methyl 2-[N-(2-benzy;oxyf5-bromobenzy1)-N—
ethYlamino]pyridine-s-carboxylate (22.7 g, 71%).

MS (CI+): 455/457 (M+H)+

NMR (200 MHz, DMSO-d ) &: 1.1 (t, J=7Hz, 3H); 3.5 (q, J=7Hz, 2H); 3.78
(s, 3H); 4.77 (s, 2H); 5.18 (s, 2H); 6.65 (d, J=9Hz, 1H); 7.08 (m,
2H); 7.4 (m, 6H); 7.9 (dd, J=2, 9Hz, 1H); 8.62 (d, 1H).

A solution of methyl 2-(N-(zeben?ylogy-S;bromobehzyl)fo
ethylamino] -5-pyridylcarboxylate (10.0g, 22 mM) in dichloromethone
(150 ml) was treated with boroﬁ trichloride dimethyl sulfide complex
(40 ml, 2M, 80 mM). The reaction was stirred at ambient temperature
for 48 hours. Saturated sodium_bicarbonate so;ution was added and the
layers were separated. The aqueous iayer was washed with
dichloromechéne. ‘The orgahic'layers wore coﬁbined dried (Mgso ) and
evaporated to give an off -white solid. The off-whlte solid was
subjeoted to chromatography (dzluted thh ethyl acetate/hexane) to
give the title product methyl 2 [N-(S bromo 2 hydroxybenzyl) -N-
ethylamxno] -pyridine-5- carboxylate (6 02 g, 75%).
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MS (CI+) 365 (M+H)+

NMR (250 MHz, DMSO-d ) : 61.14 (t, J=THz, 3H); 3.61 (q, J=7Hz, 2R);
3.78 (s, 3H); 4.66 (s, 2H); 6.65 (d, J=9Hz, 1H); 6.8 (d, J=9Hz, 1H);
7.02 (d, J=2Hz, 1H); 7.2 (dd, J=2, 9Hz, 1H); 7.93 (dd, J=2, 9Hz, 1H);
8.64 (d, J=2Hz, 1H); 10.13 (s, 1H). '

Example 33 .

_ A solution of methyl 2-[N- (5-bromo-2- (3-methyl
fur-2-ylmethoxy)benzyl) -N-ethylamino] pyridine-5-carboxylate (0.24 g,
0:.52 mmol) in THF (3 ml) and.methanol {3 ml) was treated with aqueous
sodium hydroiide solution (1N,.2.6 ml). The reaction was heated to
40°C for 7 hours. The reaction was partially evaporated, the residue
was diluted with water and acidified with acetic acid. .

2~ [N- (5-Bromo-2- (3-methylfur-2-ylmethoxy) benzyl -N-ethylamino] -
pyridine-5-carboxylate was collected by filtration as a white solid
(0.186 g, 80%), mpt 198.7-202.0°C.

1H-NMR: (200 MHZz, DMSO-ds) 6: 1.1 (t, J=7Hz, 3H); 2.3 (s, 3H); 3.58
(q, J=7Hz, 2H); 4.69 (s, 2H); 4.98 (s, 2H); 6.50 (d, J=2Hz, 1H); 6.59
(d, J=9Hz, -1H); 7.04 (d, J=2.7 Hz, 1H); 7.12 (d, J=9Hz, 1H); 7.41 (dd,

-J=2.7, 9Hz, 1H); 7.5 (d, J=2Hz, 1H);'7.89 (dd, J=2.7, 9Hz, 1H); 8.59
(d, J=2.7Hz, 1H); 12.36 (bs, 1H).

The starting material was prepared as follows:

To a cooled (0°C) suspension of LiAlH4 (0.45 g, 12.4 mmol)
in THF (15 ml), was added dropwise, methyl 2-methylfuran-3-carboxylate
(1.395 g, - 9.96 mmol). The reaction was allowed to warm to ambient
temperature and stirred for 24 hours. Water was added to guench the
reaction. Ethyl acetate was then added and the mixture was filtered
through Celite. The layers were separated and the aqueous phase was
extract=d with (2x). The organic phases were combined, dried (Mgso4)
and evaporated to give 2-methyl-3-hydroxymethylfuran was as a
colourless oil (0.95 g, 85%) which was used withouﬁ purificatiog..
MS (EI+): (M+) 112 .
lH-NMR (250 MHz, DMSO-dG) 6: 2.22 (s, 3H); 4.26 (s, 2H); 4.7 (bs, 1H);
6.34 (d, J=2Hz, 1H); 7.39 (d, J=2Hz, 1H). |

A solution of methyl 2- [N-(5-bromo-2-hydroxybenzyl) -N-
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echylamlno]pyrldlne 5- carboxylate (0.44 g, 1.21 mmol) in THF (15 ml)
was treated with triphenylphosphine  (0.35 g, 1.34 mmol) and
diethylazodicarboxylate (0:42 g, 2.4 mmol). A sclution cf
2-methyl-3-hydroxymethylfuran (0.202 g, 1.8 mmol) in THF (12 ml) was
added. The reaction was stirred at ambient tgmperature for 72 hours.
The reaction was evaporated and partitioned between ethyl acetate and
water. The agqueous phase was extracted with ethyl acetate (2x) and
the organic phases were combined, dried (Mgso4) and evaporated. The
residue was purified by chromatography (eluant: ethyl acetate/hexane)
to give 2- [N-(5-bromo-2- (3-methylfur-2-ylmethoxy)benzyl) -N-ethyl- | ‘
amino) pyridine-5-carboxylate as an off-white 'solid (0.24 g, 29%).

IH;NMR (200 MHzZ, bmso-ds) 5: 1.1 (t, J=7Hz, 3H); 2.29 (s;.zn): 3.48
(q, J=7Hz, 2H); 3.79 (s, 3H); 4.68 (s, 2H); 4.96 (s, 2H); 6.47 (d,
J=2Hz, 1H); 6.6 (d, J=9Hz, 1H); 7.03 (d, J=2.6 Hz, 1H); 7.12 (4,
J=8Hz, 1H); 7.4 (dd, J=2.6, 9Hz, 1H); 7.48 (4, J=2Hz, 13); 7.89 (4d,
J=2.6, 9Hz, 1H); 8.60 (d, J=2.6Hz, 1H).

Example 34

A solution of methyl 2-[N-(bromo-z-(4-pyridy1methoxy)—
benzyl)-N-ethylamino]pyridine-s-carboxylaté (0.138 g, 0.3 mmol) in THF
(10 ml) and methanol (5 ml) was treated with an aqueoué solution of
sodium hydroxide (1.5 ml, 1N). The reaction was stirred at ambient
temperature for 18 hours. A further portion of sodium hydroxide
solution (1.5 ml, 1N) was added and the reaction stirred for a further
24 hours. Solvents were rgmoved under reduced pressure and the.
residue dissolved in water and acidified with acetic acid. 2- [N-
(5-Bromo- 2—(4-pyr1dy1methoxy)benzyl)-N-ethylamlno]pyrxdzne -5-
carboxyllc acid was filtered off as a white solid.
: H-NMR*(2OO MHz, DMSO-ds) 6: 1.13 {(t, J=7Hz, 3H); 3.62 {q, J=7Hz; 2H) ;
4.84 (s, 2H); 5.25 (s, 2H); 6.64 (d, J=9Hz, 1H); 7.04 (m, 2H); 7.42 E
(m, 3H); 7.91 (dd, J=2.4Hz, 9Hz, 1H); 8.60 (m, 3H). '
MS (FAB+): 442 (M+H) '

The starting material was prepared as follows:

A solution of 4-chloromethylpyridine hydrochloride (0.12 g,
0.73 mmol) in DMF (3ml) was treated with potasSiuﬁ carbonate (0.29 g,
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2.10 mmol). A solution of methyl 2-[N-(S-bromo-2-hydroxybenzyl) -N-
echylamino]pyridine—s-cafboxylate (0.26 g, 0.71 mmol) in DMF (4 ml)
was added. The reaction was stirred for 24 hours and then the
reaction was diluted with water and extracted with ethyl acetate (x
3). The organic phases were combined and washed with water and brine
once, dried (Mgso4) and evaporated. Chromatography eluant: ethyl
acetate/hexane gave methyl 2- [N-(5-bromo-2- (4-pyridylmethoxy)béenzyl) -
N-ethylamino) pyridine-5-carboxylate as a white solid (0.209 g, 65%).
lH-NMR (200 MHz,_DMSO—dG) 6: 1.11 {t, J=7Hz, 3H)}; 3.61 (q, J=7Hz, 2H);
3.77 (s, 3H); 4.84 (s, 2H); 5.24 (s, 2H); 6.8 (d, J=9Hz, 1lH); 7.04 (m,_
2H); 7.43 (m, 3H); 7.92 (dd, J=2, 9Hz, 1H); 8.6 (m, 3H). '

" Reference Example 1
A mixture of 2-benzyloxybenzaldehyde (50 g) and methyl-4-

aminobenzoate {(35.6 g) was heated on a steam bath for 3 hours. The
cooled reaction mixture was dxssolved in a mlxture of tetrahydrofuran
(300 mL) and ethanol (190 mL) and sodium borohydride (8.51 g) was
.added in portions. The mixture was stirred at ambient température for
14 hours'thén cooled to 0°C in an ice bath. Acetic acid was added
dropwise until effervescence ceased and the mixture was poured into
water (1000 mL}). The aqueous portion was extracted four times with
ethyl ether (200 mL each time). The combined ether extracts were
washed with saturated agqueous sodium bicafbonate solution (200 mL) and
dried over anhydrous magnesium sulphate. The residue obtained on
removal of the solvent was dissolved in methanol (200 mL) and

methyl- [N- (2-benzyloxybenzylamino]benzoate crysﬁallized from the
solution, yield 42.66 g, mp §5°C.

Analysis: Cc._.H NO Theory, C: 76.1; H: 6.1; N: 4.0; Found: C: 76.0;

22 21
H: 6.0; N: 4.1.

g R (DMSO-d_) : & 3.73 (s, 3H), 4.36 (s, 2H), 5.19 (s, 2H),
6.56-7.70 (m, 13H).

Reference Example 2
. The compounds listed in appended Tables 6 to 6f were

prepared from the appropriate starting materials using a similar .
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method to that of reference example 1.

Reference Example 3 _

A suspension of 24benzyloxy-5-methanesulphonylbenzaldehfde
(10 g) and methyl 4-aminobenzoate (5.2 g) :in toluene (100 mL) was
heated on a steam bath for 18 hours and evaporated to dryness:. The
residue was dissolved in a mixture of methanol - (100 mL) and -
tetrahydrofuran (100 mL) and the first portion of sodium borohydride
(1.3 g) was added. The mixture was stirred for 1 hour and the second
portion of sodium borohydride (1.3. g) was added. The mixture was
stirred for 30 minutes and evaporated to dryness. The residue was
dissolved in dichloromethane (250 mL) and was washed with water and
dried (Mgso4). The solvent was evaporated and the residue subjected
to chromatography on silica eluting initially with dichloromethane and
then with a mixture of ethyl acetate and dichléromethane (3/7 v/v) to
give methyl 4- [N- (2-benzyloxy-5-methanesulphonylbenzyl) amino) benzoate,

yield 10.2 g, mp 124°C.

1n-m.(nnso-d6): §3.06 (s, 3H), 3.75 (s, 3H), 4.41 (s, 2H), 5.33 (s,

2H), 6.61 (d, 2H, J=8.5Hz), 7.3-7.55 (m, 6H), 7.68 {(d, 2H, J=8.5Hz),

"7.76 (4, 1H, J=2.5Hz), 7.81 (4d, 1H, J=8.5Hz, J=2.5Hz)}. -
Using this method with the appropriate starting materials

the following were prepared: _

methyl 4-[N-(2-benzyloxy-5-cyanobenzyl)amino)benzoate mp 118°C.

ethyl 2-[N-(2-benz?loxy-s-bromobenzyl)amino]—1-ﬁethylimidazdle¥5;

carboxylate mp 68°C methyl 2-[N-(2-benzyloxy-1i-naphthyl-

methyl) amino] pyridine-5-carboxylate mp 129°C. '

Refarence-ggggplg 4
The compounds listed in the appended Tables 7 to 7¢ were

prepared from the appropriate starting materials using a similar

method to reference example 3.

Reference Example 5

Sodium hydride (5.9 g of a 60% dispersion in mineral oil)

was suspended in N,N-dimethylformamide (200 mL) and the mixture was
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cooled to 0°C (ice bath). Methyl-[N-(2-benzyloxybenzyl)amino]benzoate
(42.6 g) was added as a solid over 30 minutes and the mixture was
stirred at 0°C for 1 hour. Ethyl iodide was added dropwise and the
mixture was stirred at ambient temperature for 15 hours then poured
into water (700 mL). The aqueous mixture was extracted three times
with ethyl acetate (150 mL each time), the combined extfacts were
washed three times with water (200 mL each time) and dried over the
anhydrous magnesium sulphate. On evaporation of the.solvent the
residue was triturated with hexane to give

methyl- [N- (2-benzyloxybenzyl) -N-ethyl- amino]benzoate, yield 44 g, mp
83-85°C.

1y mr (DMSO-d ) : & 1.14 (t, 3H J=6.9 Hz), 3.51 (g, 2H J=6.9Hz), 3.73
(s, 3H), 4.58 (s, 2H), 5.19 (s, 2H), 6.60-7.72 (m, 13H).

Occasionally, during the procedure described above there
was adventitious hydrolysis of the ester product to give the
carboxylic acid. The following acids were obtained thus,
4-[N-(2-benzyloxy-S-broﬁobenzyl)-N-(3-pyridy1methyl)amino]benzoic acid
mp 215°C
4-[N-(2-benzyloxy-S—bromobenzyl)?N-ethylamino]-3-ethoxybenzoic acid mp
155°C.

Reference Example 6
The compounds listed in appended Tables 8 to 8d were

prepared from the appropriate ester and halide using a similar method

to that of reference example 5.

Reference Example 7
Ethyl 4-(N-ethylamino)benzoate (1.85 g) was added to a.

suspension of sodium hydride (0.46 g of a 60% dispersion in mineral
0il) in N,N-dimethylformamide (25 mL) at 0°C and the mixture was
stirred at this temperature for 1 hour. Solid 2fbgnzfloxy-5-
chlorobenzyl bromide was‘added and the mixture was stirred at ambient
temperature for 18 hours. The solvent was evaporated under reduced
pressure and the;residue dissolved in eéhyl acetate (30 mL) and washed

once with water and dried (Mgso4). The residue obtained on removal of
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the solvent was subjected to chromatbgréphy on silica eluting with
dichloromethane- Evaporation of the appropriate fraction gave ethyl
4- [N- (2-benzyloxy-5- chlorobenzyl) -N-ethylamino] ~.

benzoate as a gum, - yield 176 g.

1H NMR (DMSO-d_): & 1. 13 (t, 3H J=6.3Hz), 1.25 (t, 3H J=6.3Hz), 3.52
(g, 2H = &6. 3Hz), 4.21 (q, 2H J=6.3Hz), 4.21 (q, 2H J=6.3Hz), 4.57 (s,
2H), 5.21 (s, 2H), 6.62-7.74 (m, 12H). '

Following the procedure outlined above and using the

appropriate starting materials there was prepared:

ethyl 4-[N-(2-benzyloxy-s-broﬁobenzyl)amino]-3-nitrobenzoate mp 101°C;
(ethyl 4-amino#3-nitrobenzdate (CA 98 143133e) can be prépared from
4-amino-3-nitrobenzoic acid and ethanol in the presence of H so (Ind.
J. Chem. Sect. B 27B, 1106, 1988)]. '

ethyl 4- [N-(2-benzyloxy-5-nitrobenzyl)amino]}benzoate;

methyl 5—[N-(z;benzylobeenzyl)amino]ﬁz-pyridinecarboxylate.

Reference Example 8
Methyl iodide (2.7 g) was added to a stirred suspension of

ethyl 4-[N-(2-benzyloxy-5-bromobenzyl)amino]-3-hydroxybenzoate (6 g)
and potassium carbonate (2.6 g) in N,N-dimethylformamide (50 mL) and
stirring was continued for 3 hours. The reaction mixture was poured
into water (200 mL) and this was extracted three times with diethyl
ether (50 mL each time). The combined diethyl ether ektracts were
washed three times with water (50 mL each time) and'drie¢ (Mgso4).
The residue obtained on evaporation of the solvent was triturated with
petroleum-ether (bp 60-80°C) to give ethyl 4- [N-(2-benzyloxy-5-
bromobenzyl) amino) -3 -methoxybenzoate, yield 5.3 g, mp 78°C.
m R (Dmso-ds)z 5 1.27 (t, 3H J=7Hz), 3.87 (s, 3H), 4.22
(q, 2E J=7Hz), 4.39 (s, 2H), 6.33 (bs, 1H), 6.39 (d, 1H), 7.07-7.51
(m, 10H). ' o

stng the same method wzth the approprmate startzng
material there was prepared ethyl .
"4- [N- (2-benzyloxy-5-bromobenzyl) amino] -3- ethoxybenzoate, mp 96°C.
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- Reference Exampile 9
Ethyl 4-([N-(2-benzyloxy-S5-bromobenzyl)amino] 3-nitrobenzoate

(1o-g) was diésolved in acetic acid (50 mL) (warming was required) and
iron dust (6.92 g) was added followed by the addition of water (20
mL). There was an exothermic reaction (to 70°C). The reaction
mixture was stirred at ambient'temperatuie'fof 16 hours, water (300
mL) was added and the mixture was extracted thrée times with gthyl
acetate (100 mL each time). The combined extracts were washed
consecutively with water (3x100 mL) and saturated agueous sodium
bicarbonate (2x100 mL) and
dried (MgSO4). The residue obtained on removal of the solvent was
filtered through silica, eluting initially with a mixture- of
dichloromethane and hexane (1/1 v/v) and then with dichloromethane, to
give ethyl 4-[N-(2—benzyloxy-s-bromobenzyl)amino]-3~aminobeﬁzoate,
yield 8.78 g, mp 135°C.

Using a similar procedure to that outlined above ﬁethyl
4-[N-(2-benzyloxy-S-aminobenzyl)]-N—ethylamino]benzoaté wés prepared

from the corresponding nitro compound.

Reference Exggple 10
Borane-tetrahydrofuran complex (2.7mL of a 1.0M. solution in

THF) was added over S minutes to a solution of ethyl
4-[N-(3-benzy1oxy-2-thienoyl)-N-(ethyl)aminojbenzoate (1.0 g) in THF
(10 mL). The reaction mixture was stirred at ambient temperature for
15 minutes and then heated under refiux for 1 hour. An excess of
agqueous 2N HCl was.added to the cooled reaction mixture which was
evaporated to dryness. The residue was made basic by the addition of
aqueous potassium carbonate solution and this was exﬁracted with
diethyl ether (50 mL). The ether extract was washed with brine and
dried over Mgso4. The oil obtained on removal of the solvent was
subjected to chromatography on silica eluting with dichloromethane to
give ethyl 4-[N-(3-benzyloxy-2-thienylmethyl) - - _

N- (ethyl) amino]benzoate as an oil in 32% yield. 1H NMR (CDcl3) 6 1.18
(t, 3H), 1.35 (t, 3H), 3.46 (g, 2H), 4.30 (g, 2H), 4.56 (s, 2H), 5.99
(s, 2H), 6.69 (d, 2H), 6.83 (d, 1), 7.03 (d, 1H), 7.36-7.39 (m, SH),
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7.84 (d, 2H).

Reference Example 11 _

' A mixture of methy1-4-[N-(2;benzoyloxy-é-bromobenzyl)-N-
ethylam1no]benzoate (5.64 g) and cuprous cyanxde {1.28 g) in

N, N-d1methylformam1de (100 ml) was stirred and heated at 140°c for 10
hours in an oil bath. The mixture was allowed to cool and was poured
‘into a solution of ethylene&iamie (10 ml) in water (240 ml). The
resulting ﬁixture was_stirred for 30 ﬁinutee and then.extrated three
times with EtOAc (50 ml each.time) The oil obtained on reﬁoval of
the solvent was subjected to chromatography on szllca elutlng w1th
dichloromethane to give methyl -4- [N-(z benzyloxy-4 cyancbenzyl) -N-
ethylamzno]benzoate, yield 3.9 g )

Reference Example 12

Benzyl bromide (1.35 ml) was added to a mixture of
4-bromo-2-hydroxybenzaldehyde (2.07 g) and potaseiﬁm carbonate {1.38
g) in DMF (20 ml) and the mixture was stirred at amhient'temperature
for 10 hours. The reaction mixture was poured into water (50 mi) to
give z-henzyloxy-4-bromobenzaldehyde as a solid which was filtered and
dried; yield 2.88 g. .The material was used in subsequent reactions

without purification.

Using a similar method to that outlined above there was prepared
2-benzyloxy-6-~ bromobenzaldehyde
2-benzyloxy-4-methoxybenzaldehyde .
2-benzyloxy-5- bromobenzaldehyde-[1H—NMR {DMSO~ d | 65.29'(5, 2H), .
7.3-7.5 (m, 6H), 7.80 (m, 2H), 10 33 (s, 1H) .

methyl 3-benzyloxy-z-thien?lcarbbxylate .
2ebenzyloxy-s-chlorobehzaldehyde )
2-benzyloxy-S-methylbenzaidehyde.
2;benzyloxy-S-ﬁethoxybenzaldehyce
2-benzyloxy-5-trifluoromethylbenzaldehyde
2-benzyloxy-5-iodobenzaldehyde | '

Reference le 13

Toluene (70 ml) was added to a stirred solution of
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magnesium methoxide in methanol (224 ml, 10.3 wt% solution),
3-bromophencl (30 ml) was addea to this mixture over 15 minutes. The
mixture was heated under reflux for 1 hour and then toluene (110 ml)
.was added. Solvent was distiled off until the reaction mixture
temperature reached 87-94°C {vapour temperature 64°C).
Paraforméldehyde {24 g) in toluene (160 ml) was added in portions over
1 hour and the mixture was heated under reflux for a further 3 hours,
then allowed to cool. Toluene was added and the mixture was washed
three times with aqueous 2N sulphuric acid then once with water. The
- organic }ayer was dried (MgSO4) and concentrated to give an oil. This
oil was subjected to ch:omatography on silica, eluting with
diethylether: hexane (5:95). Three fractions were isolated (listed in
the order in which they eluted from the column),
6-bromo-2-hydroxybenzaldehyde; 4-bromo-2-hydroxybenzaldehyde and

finally, recovered 3-bromophenol.

Reference Example 14
Oxalyl chloride (3.6 ml) was added to a solution of

2-benzyloxy-4-methylbenzoic acid (9.02 g) in dichloromethane {20 ml),
one drop of DMF was added and the mixture was stirred fof_z hours then
evapofated to dryness. The residue was dissolved in diglyme (70 ml)
and cooled to -78°C under argon. Lithium-tri-t-butoxyaluminohydride
(78 ml of 0.5M solution in diglyme) was added at such a rate that the
temperature did not exceed -60°C. The mixture was stirred below this
temperature for 2 hours and was then poured carefully onto ice and
acidified with concentrated HCl. The mixture was extracted with
diéthylether (3 x 150 ml) and the gum obtained on work up was
subjected to chromatography on éilica eluted with dichloromethane to

give 2-benzyloxy-4-methylbenzaldehyde (3.73 g).

Reference Example 15
‘A solution of benzyl 2-benzyloxy-4-methylbenzoate acid (25

g) in a mixture of THF and methanol was treated with agqueous 2N NaOH
(188 ml) and heated under reflux for 12 hours. The reaction mixture
was concentrated to half its volume and was diluted with water,

extracted once with EtOAc and the agqueous layer was acidified with HC1
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to pH4. The solid which precipitated was filtered and dried to give

2-benzyloxy-4-methylbenzoic acid (yield 9.73 g).'

Reference Ex le 16
' A mixture of 4-methylsalicyclic acid (20 g), benzylbromide

(33 ml) and potassium carbonate (36.3 g ) in DMF (100 ml) was stirred
for 12 hours. The mixture was poured”inté wﬁtef (300 ml) and
extracted three times with diethylether (100 ml each time). The
combined organic extracts were washed with water and dried. Removal
of the solvent gave benzyl 2—benzyloxy—4¥methylbenzoate acid as a

yellow ligquid, yield 45 g.

Reference Example 17

A mixture of 2-benzyloxy-S-bromcbenzaldehyde (102 g)
ethanediol (21 g) and p-toluenesulphonic acid (1 g) in toluene (250
ml) was heated under reflux for 4 hours then evaborated to dryness. .
The residue was dissolved in dichloromethane (500 ml)} and washed three
times with Saturated.aqueous sodium bicarbonate soiuﬁibn, dried and
evaporated to'dryneés to give 2-benzyloyl-S-brbﬁobenzaidehyde ethylene
acetal 126 g m.p. 85°C. ' ' - o

The acetal described above (50 g) was dissolved in THF (550
ml) and the solﬁtion was cooled to -78°C and n-BuLi (93.6 ml of 1.6 M
in hexane) was added over 30 minutes. The reaction mixture was
stirred at this temperature'for 30 minutes and a solution of
dimethylsulphide (10 g) in THF (50 ml) was added. The reaction
mixture was allowed to warm to ambient Ceﬁperhture and'diéthyleﬁher
(1L) was added. The mixture was washed with brine (2 x 200 ml} dried
and evaporated to give z-benzyloxy-S-methylthiobenzaldehyde ethylene
acetal {36 g) m.p. 46°C.

The acetal was converted to the _
2-ben2yloxy-54methylthiobenzaldehyde using a similar method tb'that_of

Reference Example 19.

Reference Example 18

Commercial m-chloroperbenzoic acid (20.6 g) was dissolved

in dichloromethane, dried with MgSo4 and filtered. The solutibn'was_'
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added dropwise to a solution of 2-benzyloxy-S-methylthiobenzaldehyde
ethylene acetal (18 g) in dichloromethane (100 ml) at 0°C until all
the starting material had been consumed (monitored by TLC). The
reaction mixture was washed with 10% aqueous sodium thiosulphate (2 x
20 ml), satuiateg sodium bicarbonate (5 x 100 ml) and dried. The
residue obtained on work up was subjected to chromagraphy on silica,
eluting with EtOAc: dichloromethane (10:90) to give
2ébenzyloxy-5-methylsuphohylbenzaldeh?de elthylene acetal 6.4 g.
Further elution of the column with EtOAc: dichloromethane (40:60) gave

2-benzyloxy-5-methylsulphinylbenzaidehyde ethylene acetal {(yield 5.3
g).

Reference Example 19

| A solution of.2-benzyloxy-5-methylsulphonylbenzaldehyde
ethylene acetal (28.6 q) in.THF (100 ml) and MeOH (100 ml) containing
2N HC1l (50 ml) was stirred for 4 hours. The reaction mixture was
concentrated to half its volume and watef (100 ml) was added. The
solid product was filﬁered and dried to give _
2-ben;ylaxy-5-methylsulphonylbenzaldehyde yield 24.9 m.p. 129°C.
1H-NMR (DMSO-dG): 63.21 (s,”3H), 5.41 (s, 23)._7.3-7.6 (m, 6H),
8.1-8.2 (m, 2H), 10.41 (s, 1H). Using this same method with the
appropriate starting material there was.obtéined
2-benzyloxy-5-mechylsulphinylbénzaldehyde m.p. 103-104°C.

Reference Example 20

A mixture of methyi-?-[N-(2-benzyloxy-5-nitrobenzy1)-N-t-
butoxycarbonylamino]pyridine-s-carhoxylate (5.2 g) and formic acid (20
ml) was heated on a steam bath to give a clear solution. The mixture
was evaporated to dryness and the residue obtained was dissolved in
diethylether (100 ml) and washed with saturated sodium bicarbonate.
The organic layer was dried and evaporated to give methyl-2-([N-
(2-benzyloxy-5-nitrobenzyl) -amino] pyridine-5-carboxylate, yield 3.3 g.
This same procedure was used to prepare ethyl-2- [N- (2-benzyloxy-5-
_bromobenzyl) -amino] thiophene-5-carboxylate.

The methyl-2-[N-(2-benzyloxy-5-nitrobenzyl) -N-

butoxycarbonylamino) pyridine-5-carboxylate used as starting material
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was prepared as follows:
A slurry of methyl 2- t butoxycarbonylpyrldlne -5- carboxylate-
(3.2 g) in THF (25 ml) was added all at once to a suspension of sodlum
hydrzde (0.61 g of a 60% dlsper31on in 011) in DMF (25 ml) at 0°c
The mixture was_stirred at this temperature for 30 minutes and a
solution of 2-benzy1oxy-S-nitrobehzylhromide.(4.1 g) in THF (20 mij
was added over 10 minutes. The mixture was stirred at ambient
temperature for 12 hours and poured onto ice (200 g), and the solid .
was filtered and dried. The'solid_wae diesolved in dichloromethane
and filtered through'silica eluting with dichloromethahe to'give
methyl—z-[N-(2-benzyloxy-5-nitrobenzyl)-N-t-butoxycarbonyl—'
amino)] pyridine-5-carboxylate yield 5.2 g. This same procedure was
used to prepare ethyl-2- [N- (2-benzyloxy-5- bromobenzyl) -N-t-

butoxycarbonylamzno]thlophene -5- carboxylate

Reference Example 21
5-Bromo-2- benzyloxybenzaldehyde (7.2 g) and ethyl

2-[4- amznophenyl]acetate {4.45 g) were heated on a steam bath for 2
hours. The mixture was cooled and dissolved in ethanol (100 ml) and
NaBH (0.94 g) was added. The mxxture was stzrred at amblent
temperature for 30 minutes, NaBH (0.5 g) added and stlrred at ambient
temperature for 2 hours. Acetic acid (2 ml) was added dropwzse and
the solvent‘evaporated to half volume. The mixture was partitioned
between water (100 ml) and diethyl ether (3 x 75 ml) and the combined
organic extracts washed wlth Ncho (2 x 50 ml), dr:ed (Mgso ) and |
evaporated The residue was subjected to chromatography eluting with
CH Cl to give ethyl 2- [4 (2-benzyloxy-5- bromobenzylamlno)-'
phenyl]acetate. (yield 6.4 g, m.p. 73°C).

_Reference Example 22 _ o
Sodium hydride (422 mg) was suspended in DMF (25 ml) and

cooled to 0°C ethyl ' '

2-[4- (2-benzyloxy-5- bromobenzylamzno)phenyl]acetate (4 g) in DMF (25

ml) was added dropwise and the reaction mixture st;rred at 0°C for 30

minutes. Ethyl iodide (1.37 g) was added and the ‘mixture stirred

overnight at ambient temperature. The solvent was evaporated to
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dryness and the residue disolved in ethyl acetate (50 ml), washed with
brine, dried (Mgso4) and evaporated. The residue was subjected to
chromatography eluting with methylene chlordie, to give ethyl 2-[4-(2-

benzyloxy-s-bromobenzylaminq)phenyl]-z-butanoate:.(yield 4.2 g, gum).

Reference Example 23 .
A mixture of ethyl 6-chloro-3-pyridazine carboxylate (Sng)

[British patent number BS56, 409], potassium isocyanate (3.5g),
Cerc-butanol (6.0ml), tetrakis(triphenylphosphine)palladium (400mg)
and diglyme (6ml) in DMF (50ml) was heated at reflux for 2 hours,
cooled and partitiocned between diethyl ethgr'and water. The organic
layer was dried (Mgso4), fiitexed through silica gel and evaporated.
The resulting solid was purified by crystallisation from iso-hexane to
give ethyl 6- (tert-butoxycarbonylamino)-3-pyridazine carboxylate
(2.4g), mp 87-88°C.

1H-vR (cpcl,): & 1.46 (t, 3H, J = 6.7 Hz), 1.55 (s, 9H), 4.52 (q, 2H,
Jd =6.7 Hz). 8.15 (d, 1H, J = 9.0 Hz), 8.30 (broad, 1H), 8.35 (d, 1H,
' J = 9.0 Hz). |

A mixture of ethyl 6-(tert-butoxycarbonylamino)-3-
pyridazine carboxylate (2.4g), 1-(benzyloxy)-2-bromomethyl-4-
bromobenzene (3.2g) and sodium hydride (0.5g of a 50% W/W disperéion
in o0il) in DMF was stirred for 2 hours. The mixture was diluted with
diethyl ether and washed with water. The organic solution was dried
(Mgso4), filtered and evaporated. Ethyl 6-[N-(2- benzyloxy-s-
bromobenzyl) -N- (tert-butoxycarbonyl) amino] -3-pyridazinecarboxylate
was isolatéd by flash chromatography, eluting with 2% ethyl aéetate in
CH,CL, . Yield: 1.7g.

TH-vR (CDCL,}: & 1.45 (9H, s), 1.47 (3H, t, 3 = 6.7Hz), 4.50 (2H, q,
J = 6.7Hz), 4.98 (2H, s), 5.45 (2H, s), 6.77 (1H, d, J = 8.4Hz) 7.20 -
7.40 (7H, m), 7.96 (1H, d, J = 9.0Hz), 8.19 (1H, d, J = 9.0Hz).

A mixture of ethyl 6- [N (2- benzyloxy-s -bromo-
benzyl) -N- (tert-butoxycarbonyl) amino}-3- pyr;dazznecarboxylate (2.09)

and. trifluorocacetic acid (25ml) in CH2c12 {(25ml) was allowed to_stand
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for 18 hours. The solvents were evaporated, the residue dissolved in
CH Cl and washed w1th dilute aqueous Na co solution, dried (Mgso )
and evaporated to give ethyl 6-[2- benzyloxy 5- bromobenzylamzno] -3-
pyrldazlnecarboxylate as a solid (1f59).

lH-NMR (CDC13):6 l.44 (3H, t, J = 6.7Hz), 4.46 (2H, g, J = 6. 7Hz)

4.70 (2H, J = 6.0, Hz), 5.08 (2H, s), 5.78 (1H, t broad), 6 58 (lH d,
J = 9.0Hz), 6.83.(1ﬁ, d, J = 8.4Hz), 7.3 - 7.5 (7TH, m), 7.79 (1H, 4, J

9.0Hz) . _ _
To a mixture of ethyl_5-[2-benzyloxy-5-bromobehzyiamino]-3-
pyridazinecarboxylate (1.29) and iodoethane (0.25ml) in DMF (1Qm1) was
added NaH (0.15g of a 50% w/w dispersion in oil). The reaction was
stirred for 18 hours and poured‘into a mixture of'dilute agueous HCl
and ethyl acetate. The organic solution was washed with water,.dried
(Mgso4), filtered-and'evaporated; The reeidue was purified by
chromatography on silica gel, eluting with 5% ethyl acetate in CH2c12
to give ethyl 6-[N-2~benzyioxy-5-bromobenzyl)-N-ethylamino]-3-
pyridazinecarboxylate (0.6g).

la-avR (CDcl): & 1.24 (3H, t, J = 6.7Hz), 1.44 (3H, ¢, J = 6.7Hz) ,
3.75 (2H, q, J = 6.7Hz), 4.46 (2H, q, J = 6.7Hz), 4.81 (2H, s), 5.07
(2H, s), 6.62 (1H, d, J = 9.0Hz), 6.85 (1H, d, J = 8.4Hz), 7.20 - 7.40
(7H, m), 7.76 (1H, d, J = 9.0Hz). .

Reference g;ggplé'z
To a stirred solut1on of ethyl

5~ (N-(2- benzyloxy-s bromobenzyl)amzno) pyrazzne -2- carboxylate (7 0 g,
15.8 mM) in DMF (100 ml) at 20 c, under argon atmosphere, ‘was added
sodium hydride dispersion (50% in oil, 0.8 g, 16 mM). When |
effervescence ceased, after 1 hour, iodoethane (1.3 ml, 16mM) was

" added and stirring eoncinued, under argon, for 1 hour. The solvent
was evaporaied at reduced pressure and the residue partitioneﬂ between
ethyl'acetate (250 ml) and water (160 ml); the organic layer was dried
(Mgso ) and evaporated at reduced pressure. The residue was purified
by chromatography on silica elutzng with 5% ethyl acetate 1n
dichloromethane to give ethyl 5- (N-2(benzyloxy-5 bromobenzyl)-N-
(ethyl) amino) pyrazine-2-carboxylate: as a yellow gum 48g.
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1H7NMR (cnc13)§ 61.20 (t, 3H, J=7Hz), 1.41 (t, 3H, J=7Hz), 3.65 (q,
2H, J=Hz), 4.42 (q, 2H, J=7H), 4.80 (s, 2H), 5.07 (s, 2H), 6.84 (4,
iH, J=9Hz), 7.17 (d, 1H, J=2.5Hz), 7.3-7.4 (m, 6H), 7.97 (d, 1H,
J=1.25 Hz), 6.79 (d, 1H, J=1.5Hz). '

The starting ma;érial was prepared as follows:

To a solution of diethyl 2,5-pyrazinedicarboxylate (J. Med
Chem 28, 1232) (So.o g, 0.223 mol) in ethanol (1l1) at 20°C was added
dropwise, duriﬁg 4 hours, a solution of hydrazine monohydrate (9.5 ml,
0.196 mole) in ethanol (100 ml). The mixture was stirred for 12 hours
at 20°C, ﬁhen the crystalline product filtered off and washed -
successively with ethanol and diethyl ether, yielding ethyl
2,5~pyraiinedicafboxylate monchydrazide (34.0 g, mp 142-143°c).

To a sgspension of ethyl 2,5-pyrazinedicarboxylate
monohydrazide (34.0 g, 0.162 mol) in water (600 ml) containing sodium
nitrite (60.0 g, 0.87 mol) was added dichloromethane (600 ml) and
codled to 0°-5°C. The mixture was stirred vigorously while a&ding
dropwise, during 30 minutes, 6N HCl (250 ml, 1.5 mol) so that the
temperature did not exceed 1o°c. The organic layer was separated,
dried over magnessium sulphate and evaporated at reduced pressure, at
ambient temperﬁture, to give the crude acid azide (35 g) which was
suspended in toluene (500 ml) containing tert-butanol (50 ml). The
mixture was cautiouly heated to reflux while stirring for 1 hour
(nitrogen evolved). On cooling crystals of ethyl '
5-(tert-butoxycarbonylamino)pyrazine-z-carboxylate.were deposited.

(25.0 g, mp 162-163°C).

) To a solution of.ethyl 5-(tert-bucokycarbonylamino)-
pyrazine-2-carboxylate (10.7 g 0.04 mol) in DMF (160 ml} at 2o°c,
under argon atmosphere, was addéd sodium hydride dispersion (50% in
o0il, 1.85 g, 0.04 mol) and stirred for 1 hour until effervescence
ceased. Next was added 2-benzyloxy-S;bromobenzylbromide_(14.3 g, 0.04
mol) and stirring continued at 20°C under argon for 2 hours. The |

solvent was evaporated at reduced pressure and the residue partitioned
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between dichloromethane (500 ml) and water (250 ml}, the organlc layer
was dried over magneszum sulphate and evaporated at reduced pressure
to g1ve a crude solid (21 g). Purification was by chromatography on
silica, eluting with 5% ethyl acetate in dlchloromethane to glve ethyl
5- (N- (2-benzyloxy-5- ' '
bromobenzyl)-N-tert-butoxyca:bonylamiho)pyrazine-z-cérBOxylate as a

white solid (16 g, mp 116°-7°C).

To a solution of ethyl N-(2-benzylexy-5-bromobenzyl)-S-
{tert-butoxycarbonylamino) pyrazine-2-carboxylate (10.0 g) in
dichloromethane (50 ml) at 20°C was added trifluroracetic acid KSO
ml). The solution was stirred for 2 hours until gds evolution ceased,
then the solvents were evaporated at reduced ﬁreSSure. The residue was
dissolved in ethyl acetate (200 ﬁl) and washed with dilute sodium
carbonate solution, then dried over magnesium sulphate and evaporated
at reduced pressure. The residue was crystallised from |
hexane/dichloromethane (9:1) yielding ethyl '

5- (N- (2-benzyloxy-5 -bromobenzyl)amlno) pyrazzne-z carboxylate as white
needles (7.5 g, 123-3%). ' '

Reference Example

Ethyl/methyl 2- [N-(2-benzyloxybenzyl)amino]pyridine-5-
carboxylate was prepared frdmlz-benzyloxybenzaldehyde'and’methyl'
2-amino-5-pyridylcarboxylate using'a similar method to that of Example
13, except the ester and aldehyde were heated together in toluene in a

Dean-Stark apparatus with separation of water.

laonr (DMSO-d ) : §1.29 (t,2H, 6.5Hz), 3.76 (s, 1H), 4.22 (q, 4/3H,
6.5Hz), 4.57 (4, 2H, J=6Hz), 5.18 (s, 3H), 6.56 (4, 1H, J=8.5Hz),

6.88-7.5 (m, 9H), 7.70 (brt, 1H), 7.81 (dd, 1H, J=8.SHz, J=2.S5Hz),
8.54 (d, 1H, J=2. SHz) . | ' o

Reference Exg!gle 26 -
. Methyl 3-benzyloxy-2-thienylcarboxylate was converted to

3-benzyloxy-2-thienyl carboxylic acid using a similar method to that

of Example 1.
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3-Benzyloxy-2-thienylcarboxylic acid was converted to the
corresponding acid chloride which was reacted with ethyl
4-ethylaminobenzoate using a similar method to that of Example 4 to

give ethyl 4-([N-(3-benzyloxy-2-thienoyl)-N-ethylamino]benzoate.

Reference Example 27
A mixture of 2-[N-(5-bromo-2-benzyloxybenzyl)-N-

ethylaminojpyridine-s-carboxylic acid (1.4 g) [table la, compound 21
and 1,1-carbonyldiimidazole (0.62 g) were heated in DMF at 55°C for 3
hours. The mixture was cooléd to ambient temperature, aqueous ammonia
(20 ml) was added and the mixture was stirred for 18 hours. The
solvent was evaporated and the residue purified by MPLC eluting with
methanol: dichloromethane {5:95) to give 2-[N-(5-bromo¥2-benzyl-
oxybenzyl) -N-ethylamino] pyridine-5-carboxamide (671 mg).

1H-NMR of amide (DMSO-dG): 61.10 (t, 3H, J=6.7Hz), 3.59 (q, 2H,
J=6.7 Hz), 4.74 (s, 2H), 5.18 (s, 2H), 6.58 (d, 1H, J=9.7Hz), 7.02 (d,
iH, J-2.7H2), 7.09 (4, 1H, J=9.7 Hz), 7.10-7.50 (m, 6H), 7.69 (bs,
1H), 7.91 (dd, J=9.7, 1.7Hz), 8.57 (d, J=1.7 Hz).

MS (CI*): 440 [M+H]™.

m.p. (°C): 169.5-170.0.

T:ifluoroaceti§ anhydride (0.51 ml) was added dropwise to a
mixture of 2- [N-(5-bromo-2-benzyloxybenzyl)-N-ethylamino]pyridine-5-
carboxamide (1.05 g) in pyridine (0.58 ml) and THF (20 ml) at 20°C.
The mixture was stirréd at ambient temperature for 18 hours, diluted
with ethyl acetate, washed with.water, éaturated agueous NaHC03 and
brine, and dried (Mgso4). The solvent was evaporated and the residue
purified by MPLC, eluting with dichloromethane/methanol mixtures
(100:0 to 95:5) to give 2-[N-(5-bromo-2-benzyloxybenzyl) -N-

ethylamino] -S-cyanopyridine (0.81 g) as a gum.

Reference Example 28
Butyl 6- [N-(2-benzyloxy-5-bromobenzyl) -N- (prop-2-yn-1-y1) -

amino]pyridazine-3-carboxy1ate was prepared from butyl 6-([N-(2-
bénzyloxy-s-bromobenzyl)aminolPyridazine-3-carboxy1aCe

(trifluoroacetic acid salt) by a similar method to that described in
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Reference example 5 except using an extra equivalent of sodium hydride

to neutralize the salt.

Reference g;ggple 29 _

To a solution of 1,1’-thiocarbonyldiimidazole (2.5 g) in
dichloromethane (20 ml) was added a mixture of N-ethyl#N-. B '
(2-benzyloxy-Sebromobeniyl)amine hydrobromide (5.0 g) and
triethylamine (1.8 ml) in dichioromechane (50 ml) at 4°C. The mixture
was stirred at ambient temperature'for 18'hours; washed with brine,
dried (Nast ) filtered and evaporated. " The resulting residue wae '
purified by trituration with a diethyl ether/ethanol mixture to give
an orange solid (5.02 g). A mixture of the solid (2.5 g), and
hydrazine hydrate (0.31 ml) in ethanol (25 ml) was heated at reflux
for 2 hours. Hydrazine hydrate (0.31 ml) was added and the mixture
heated at reflux for a further 4 hours. The solvent was evaporated,
the residue dzssolved in dzchloromechane, washed with brlne, dried
(Nazso ), filtered and evaporated The residue was purified by
chromatography eluting wzth ethyl acetat:e/CHZCZ_L2 mzxturee (0.100,-
2.5:97.5, 5:95) to gzve 4- [2-benzyloxy-4-bromobenzyl] -4-ethyl-
thiosemicarbazide (0.69 g}). To a mixture of 4-[2-benzyloxy-5-
bromobenzyl] -4-ethylthiosemicarbazide (0.67 g),.pyridine (0.15 ml) and
dichloromethane (10 ml) was added etthoxalYl_ohloride {0.21 ml) at
0°C. The mixtue was stirred at ambient temperatﬁre for 10 minutes,
and subjected to chromatography, elutzng with 2.5%
methanol/dichloromethane, to give a brown foam (O 82 g). To a mixture
of the foam (0.79 g) in toluene (16 ml) heated at reflux, was added a
mixture of methanesulphonic acid (0.15 ml) in toluene (2 mlf dropwise.
The mixture was heated at reflux for 30 minutes, cooled; diluted with

ethyl acetate and washed with sodium hydrogen carbonate. The orgenic
solution was dried (Nazso4), filtered and evaporated. The residue was
purified by chromatography, eluting with mixtures of dichloromethane
and ethyl acetate (100:0, 97.5: 2.5, 95:5), to give ethyl
5-[N-(2-benzy1o¥y-s-bromobenzyl)-N-eohylemihe]-1.3,4-

_ thiadiazole-2-carboky1ate (0.61 g). -



WO 96/03380 _ - PCT/GB95/01728

- 79 -

Reference Example 30

A solution of methyl 2-[N-(2-hydroxy-5-bromobenzyloxy)-N-
ethylamino] pyridine-5-carboxylate in DMF (4 mL) was treated with -
4-methoxybenzyl chloride (0.086 g, 0.55 mmol) and potassium carbonate
(0.23'9, 1.65 mmol) . The reaction was stirred at ambient temperature
for 18 hours, diluted with water (4 mL) and extracted with ethyl
acetate (3 x 3. mL). Thg organic layers were combined, washed with
water (2 x 4 mL) and brine (1 x 4 mL) and evaporated to give methyl
2-[N-(2-(4-methpxybenzyloxy)-s-brgmobenzyl)-N-etﬁylamino]pyrﬂdine-s-
carboxylate as a white solid.

MS (FAB'): 485 (M+H) ™

ln R (250 MHZ, 'Dmso-ds): 6 1.1 (t, J=7Hz, 3H); 3.58 (g, J=7Hz, 2H);
3.76 (s, 3H); 3.78 (s, 3H), 4.72 (s, 2H); 5.1 (s, 2H); 6.61 (d, J=9Hz,
1H); 6.93 (4, J=9Hz, 2H); 7.06 (d, J=2Hz, 1H); 7.10 (d, J=9Hz, 1H);
7.40 (m, 3H); 7.88 (dd, J=2.9Hz, 1H); 8.62 (d, J=2Hz, 1H).

Reference e 31

The compounds listed in Table 9 were prepared using a
similar method to that described in Reference example 30 using the
appropriate alkylating agent. X in Table 9 indicates whether the

alkylating agent used was the chloride or the bromide.

For starting material see Reference example 32.

Reference Example 32
A solution of methyl 2-{N-(2-benzyloxy-5-bromobenzyl)-N-

ethylamino]pyridine-5-carboxylate (10.0 g, 22 mmol) in dichloromethane
(150 mL) was treﬁted with trichloride dimethyl sulphide complex (40
ml, 2M, 80 mmol). The reaction was stirred at ambient temperature for
28 hour;. Saturated aqueous sodium hydrogen carbonate solution was
added and the layers separated. The aqueous layer was washed with
dichloromethane, the organic layers combined, dried (Mgso4) and

_ evaporated to give an off-white solid. This was subjected to
chrométography to give methyl 2-[8-(2-hydroxy-S-brcmobenzyl)-N-
ethylaminolpyridine-s-carboxylate {6.0 g, 75%).
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MS (CI+): 365 (M+H)'

'4.NMR (250MHzZ,. DMSO-d ) : 1.14 (t, J=7HZ, 3H); 3.61 (q, J=THz, 2H) ;
3.78 (s, 3H); 4.66 (s, 2H); 6.65 (d, J=9Hz, 1H); 6.80 (d, J=9Hz, 1H);
7.02 (d, J=2Hz, 1H); 7.20 (dd, J=2,9Hz, 1H);.7.93 (dd, J=2,9Hz, 1H);
8.64 (d, J=2Hz, 1H); 10.13 (s, 1H).

In the following tables when a structure is given in a
table for ‘Het’ or ‘Ar’ the right hand bond -is linked to the nitrogen
and the left hand bond to the tetrazole, carboxy, ester, cyano, amide,

carboxyalkyl or acylsulphonamide group.

- Table 1
; “-_¢>ua';'1i:]y'°‘”’ﬂ
\fs;;;J:CDCAafF\ o
Py ] .
Compound Ne. R r? ' mp°C - Footnote
1 5-Br  Me 248
2 5-Br  Et . 228
3 5-MeS Et 17T
5 H Et 165
6 5-MeSO H 177
7 5-NO, H 177-80
8 5-MeSO Et 208
9 5-MesSO, " H 295 a
10 S-CN - H ' 42-4
il 5-MeSO, Et 154
12 5-NO, Et 254-8
13 S-NH, Et 148-51
14 SPhSO,NH- Et 68-70
15 5-Br pr" 252
16 5-Cl Et 218
17 5-Me H 166-7 -
18 5-Me Et 174-6
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19 5-Br CH,CO- 182

20 5-PhSOCH_- & ' 130-42
21 5-MeO H  173-4
22 5-MeO Et 209-11
23 5-Br H 155

24 4-Br Et 183-5
25 4-Br H 184-6
26 6-Br Et 197-9
27 5-CF, H 190-1
28 5-CF, Et 194-5
29 4-MeO Et 167-9
30 4-Me Et 161-4
31 4-CN . Et ' 204-8
32 5-Br _-CH,CaCH 195

Footnote

al 1H-NMR (DMSO-dS): 61.18 (t, 3H, J=6.5Hz), 3.03 (s, 3H), 3.56 (q, 2H,
J=6.5H2), 4.61 (s, 2H), 5.33 (s, 2H), 6.65 (d, 2H, J=9Hz), 7.3-7.56 (m,
7H), 7.7 (d, 2H, J=%Hz), 7.61 (dd, 1H, J=8.SHz, J=2.5Hz).

See Table B, compound-12.

Table 1a

R :
¢ = cﬂ;a&—-ﬂct;—C4:c>

¥ 3 OCHa Pl
K
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Compound

No.

10

5-Br

5-Br

S-Br

 5-Br

- 82 -

Et

Et

Etn

Et

Et

Me

" Bt

Et

Het

-l -

PCT/GB9S/01728

mp (°C) Footnote

108-10

220-3 a

106-10

182

150

163

248-50 b

139-40 <]

148-50

162-5

206-10
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~N
12 5-1 Et e\ 208-10
13 S-Br Et <,ﬂ 'I N
_ S
_ : I -
14 5-C1 Et ’__ . 204-6
15  5-MeS Et —_ - 143-6
- 16 5-MeSO,, Et - 164-5
. | N
17 5-Br H ’ |l 127
) 3.
i8 5-Br . Et _/j‘}/ 145-146
Nen '
o N
19 5-Br Et -—(’ { 164.5-165.5
: o
~
20 5-Br Et __t-\y,_ -
' =
. M=,
21 5-Br Me U
q—
22 5-Br CH,CsCH -t -
23 §-Br CH,CF, -
S o -
24 _ '§-Br Et .-< O . 76-78

N-N



WO 96/03380 PCT/GB95/01728

- 84 -

Footnote

a) 1H-NMR (DMSO-d ) &: 1.10 (m, 3H), 3.57 (q,2H, J=5.5Hz), 4.75 (s, 2H),
5.17 (s, 2H), 6.61 (d, 1H, J=8Hz), 7.05-7.11 (m, 2H), 7.3-7.51 (m,. 6H),
7.39 (dd, LH, J=8Hz J=3Hz), 8.58 (d, 1H, J=3Hz).

See Table 8c, compound 1.

b) Final acid: “H-NMR (DMSO-d,) : §3.11 (s, 3H), 4.83 (s, 2H), 5.17 (s,
2H), 6.67 (d, 1H, J=8.SHz), 7.04 (d, 1H, J=2Hz), 7.09 (d, 1H, J=7Hz),
7.3-7.5 (m, 6H), 7.90 (dd, 1H, J=9Hz, J=2.5 Hz), 8.61 (d, 1H, J=2.5Hz).

See Table 8c, compound 2.

c) Final acid: 'H-NMR (DMSO-d_): 61.11 (t, 3H, 6.5 Hz), 3.63 (q, 2H,
J=6.5Hz), 4.77 (s, 2H), 5.19 (s, 2H), 6.58 (d, 1H, J=8.5 Hz), 6.83-7.00
(m, ZH), 7.1-7.5 (m, 6H}, 7.85 (dd, 1H, J=8.5 Hz, J=2.5Hz), 8.59 (d, 1H,
2 SEz), 12 38 (brs, 1H). '

Sce Table 8c, compund 3.

d) ethanol was used as the solvent in the hydrolysis and the product was
crystallised from CHZC12/digthyl ether/hexane (1:1:1).

MS: 442/444 [M+H]+ (bromine pattern microanalysis:

cale: C:57.0%; H:4.6%; N:9.5%

found: C:57.0%; H:4.6%; N:9.4%.

Compeund 18:
l!-I-.-NMR (D}'SO-ds): 61.12 (t, 3H, J=6.7Hz), 3.67 (g, 2H, J=6.7Hz), 4.85 (s,

2H), 5.12 (s, 2H), 7.05-7.18 {(m, 3H), 7.3-7.5 (6H, m), 7.76 (d, 1K, J=9.0
HZ) . '

See reference example 23.

e) ‘H-NMR (DMSO-d ) : 61.06 (t, 3H, J=6.SHz), 3.39 (q, 2H, J=6.5Hz), 4.57
(s, 2H), 5.13 (s, 2H), 7.08 (d, 1H, J=8.5Hz), 7.26-7.46 (m, 7H), 8.07 (s,

-

1H) .

)  'H-MMR (DMSO-d_): 61.12 (t, 3H, J=7Hz), 3.65 (g, 2H, J=7Hz)}, 4.82 (s,
-]
2H, 5 17 (s, 2H), 7.10 (d, 1H, J=9Hz), 7.18 (4, 1H, J=2.5Hz), 7.3-7.45

re
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(m, 6H), B8.18 (d, 1H, J=1.25Hz), 8.62 (4, 1H, J=1.5Hz), 12.78 (brs, 1H).

g} H-NMR (CDC13) & : 3.25 (s, 3H), 4.87 (s, 2H), 5.04 (s, 2H), 6.82 (d.
1H, J=9Hz), 6.88 (d, 1H, J=8Hz), 7.2-7.4 (m, 7H), 7.80 (d, 1H, J=9Hz).

The final product was purified by crystallisation from CH Clz/hexane.

. 2
The starting ester was prepared using a similar method to that of
Reference Example 23 except iocdomethane was used in place of iodoethane

in the alkylation step.

h) The product was extracted with dichloromethane and purified by
crystallising from dichloromethane/hexane followed by flash

chromatog: aphy eluting with 10% methanol in dichloromethane.

i) Ethanol was used as the solvent in the hydrolysis and the product was
purified by flash chromatography eluting with methanol: dichloromethane
mixtures (0:100, 1:99, 5:95, 10:96).

1H NMR (DMSO-d6 + AcOH-d4 heated to 323K): &6 4.61 (q, 2H, J=8.2Hz)}, 4.93
(s, 2H), 5.15 (s, 2H), 7.08 (d, 1H, J=8.5Hz), 7.15-7.23 (m, 3H),
7.32-7.48 (m, 6H), 7.89 (d, 1H, J=B.5Hz).

Ti.e starting material was prepared as follows:

A mixture of 2,2,2-trifluorocethylamine hydrochloridé.(ss g), diethyl
ether (500 ml) and 40% aqueous sodium hydroxide solution (55 ml) was
shaken together. The organic layer was dried (Mgso4), added to
2-benzyloxy-5-bromobenzylbromide (17.0 g) in dichloromethane (100 ml) and
teft to stand in a closed flask for 72 hours. The solvent was
avaporated, the residue partitioned between diethyl ether and 2N aqueous
sodiumﬂhydroxide, Tpe organic layer was removéd. dried (Mgso4) and
evaporated to give N-({2,2,2-trifluorocethyl) -2-benzyloxy-5-bromo-

benzylamine (17.5 g) as a yellow oil.

ﬁ-(z.z,:-Trzfluroechyli 2-benzyloxy-5-bromobenzylamine (9.2 g), butyl

6-chloropyridazine-3-carboxylate (5.4 g) and tosic acid (100 mg) were
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heated together at 120°C for.la hours. The resulting residue was
purified by chromatography, eluting with dichloromethane, then 10%
diethyl ether/dlchloromethane, to give four produéts The third product
was further nurlfzed by re- chrcmatography, elutzng with S% diethyl ether/
axchlorcmethane to gzve butyl 6-{N-(2-benzyloxy-5- brcmcbenzyl) -N-(2,2, 2-

tr;fluoroe:hyl)am;ne]pyrldazxne -3- carboxylate
j) See reference example 29 for Starting'material.

Table 1b

' cHaN- A7 - CoOH

0 oCHy P

Compound R Axr mpeC
1 H 214
2 Et - 7 ' 252
3 ' H ,N ' 210
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Table lc

¥ .
3 OHlh

Compound R X R1 mp(°C) Footnote
No.

1 S-Me502 -N(Et) - COzH 192 . a

2 5-Br -NH- : cazcozn 114

3 5-Br -NH- - CH(Et)COH  gum
Footnote

"a) ethyl 4-(N-(2-benzyloxY-S-methanesulphonylbenzyl)-N-ethyl-N-oxide
amino) benzoate was a side product isolated in the oxidation of ethyl
4- (N(-benzyloxy-5-methanethiobenzyl) ~-N-ethylamino)benzoate to the

corresponding methanesulphonyl substituted compound.



WO 96/03380
Compound
No. '

1
2
3
4
S
Compound
No.
1
2
3
4
5
6
7
8
9

3]

5-Br
S-Br
S-Br
5-Br
5-Br

5-Br

S-Br

Et

Et

Et
Et

CO_H
co_H
CO_H
CO.H

CO_H

2-MeO
2-MeO
3-0H

3-Meo_
3-EtO

3-NO

3-MeO

39N°2
37NH2

PCT/GB95/01728

mp (°C)

125
125
160
148

160 _

mp(°C)

108
118

188

178
195~
223
148
178
95
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Table 1f

ee -
<===> a#adé-—<::}—-c‘%3H

ocHalbh

Compcund No Het mpeC Footnote

1 S, 165-168 a

s:-I

198-199 b

V)
[ 4

Z

Footnote

. . .
a) Compound No. 1 "H-NMR tDMso-ds): 5 1.09 (t, 3H, J=7Hz), 3.45 (q, 2H,
J=7Hz), 4.56 (s, 2H), 5.16 (s, 2H), 6.72 (d, 2H, J=9Hz), 7.06 (d, 1H,
J=6Hz), 7.29 (d, 1H, J=6Hz), 7.33-7.51 (m, S5H), 7.67 (d, 2H, J=9%Hz).

For preparation of starting material see Reference example 26.

b) Preparation of starting material:
4-Cyano-3-hydroxy-1,2,5-thiadiazole [CA 111 134167, East German Patent
'No. DD 263,767] was converted to 4-benzyloxy-1,2,5-thiadiazole-3-nitrile
using a similar method to that of Reference example 12. The nitrile was

converted to 4-benzyloxy-1,2,5-thiadiazole-3-carboxylic acid using a
similar method to that of example 1, except it was heated for 24 hours

and :he product was isolated by extraction with ethyl acetate.

The carboxylic acid was converted to the corresponding acid chloride and
reacted with methyl 4-aminobenzoate using a similar method to that
described in example 4 to give methyl 4-[4-benzyloxy-1,2,5-thiadiazol-

3-ylcarbamoyl]benzoate.
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The above methyl ester Qas reduced to give methyl 4-(4-benzyloxy-1,2,5-
thiadiazol-3-ylmethylamino]benzoate using a similar process to. that of
reference example 10. This methyl ester was alkylated using a similar
method to that of reference example S tb give methyl 4-([N-(4-benzyloxy-

1,2,5-thiadiazol-3-ylmethyl) -N-ethylamino] benzoate.

} Table ;g
et N
b cus “Ecoa
T X -
A
: L

Compound ' R mp (°C) Footnote
No. '

1 4-0633 © 150-158 a

2 a-cl 238-242 b

3 0 iew 180-185 c

4 ., 4-F 238:239 a

5 _ 4-tbucy; | ' 172-17§ e

§ ' 4-OCF, 182-184 : £

7 ' 4-CF, - : .1504152. o g
Footnotes

a) MS (FAB'): 471/473'(M+H)+. See Reference example 31 for scarting

‘material.
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b} “H NMR (200 MHz, DMSO-d ) : 6§ 1.1 (t, J=7Hz, 3H); 3.6 (q, J=7Hz, 2H);
4.78 (s, 2H); 5.18 (s, 2H); 6.6 (d, J=9Hz, 1H); 7.07 (m, 2H); 7.45

(m, SH); 7.9 (dd, 5=3.9Hz, 1H); 8.6 (d, J=3Hz, 1H).

See Table 9, compound 1 for starting material.

c) See Table 9, compound 3 for starting material.

d) MS(CI'): 459/461 (M+H) . See Table 9, Compound 4 for starting

material.

e) MS(CI'): 497/499 (M+H)'. See Table 9, Compound 5 for starting
material. ]

£) MS (FAB'): 525/527 (M+H) . See Table 9, Compound 6 for stacting
material.

g) See Table 9, Compound 2 for starting material.

.Tab e 2

e, 2
; & wgls'l'_@—mwﬂk
"
ocH, P
3 .
R
1 2 '
Compound R R™ R -mp(eC) Footnote
No.
1 H Et pr 106-8
2 H Et -CH, 40 83
3 H Bt -CH, L 89-91
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v

11

12

13

14

15

16

17

18

19

20

21

S-Br

S-Br

Me
Me
Me
Et
Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

Et

- 92

-CH

pr-

CHZOH

PCT/GB95/01728

136

131

152

158-9

. 164

154

122

108
96-100
96-100

70-90
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n
23 6-Br Et Pr 125-7
24 6-Br Et -CH,CH, 0H 175-7
© 25 © 4-Br Et -CH,CH,OH 120-2
_ /Mc.
26 4-Br Et -CH2 "‘004 gum
e
27 4-Br Et -CHZ-‘OH gum
)
28 4-Me Et -CH2 re gum
_ ~
29 4-Me Et -c1-12 s\ gum
_ n '
30 4-Me Et Pr gum
31 4~-Me Et -CHZCH2'OI-I gum
_ . ~
32 . 4-MeO Et -CH, ' gum
33 4-MeQ Et -CHz ’ 0 gum
: o
34 5-C1  Et -cH, (7. 98
-
35 s-cl Et - -CH, € gy 112
36 5-Br PhCH,- -s0,Ph 92
37 5-MeSO,-  Et -S0,Ph >260 a
8 5-MeSO_- Et " -NH~? °

2 -
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PCT/GB95/01728
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39 H " Et -N o
40 H Et -q<::)
41 - H Et -n<::?
Footnote ]
a) Compound 37: 'H-NMR (DMSO-d_): 61.14 (t, 3H, J=6.5Hz), 3.04

(s, 3H), 3.56 (q, 3H, J=6.5Hz), 4.61 (s, 2H), 5.32 (s, 2H), 6.65 (d,
2H, J=9Hz), 7.1-7.74 (m, 12H), 7.63 (dd, 1H, J=8.5Hz, J=2.SHz), 7.97

(dd, 2H, J=7.5, J=1.S5Hz).

See Table 1, compound 9.

Compound R

No.
1 5-Br
2 S-Br
3 SQBr
4 5-Br
5 S-Br
6 5-Br

~3

5-Bx

Table 2a
: R
[ ’
I cHalN
v%
3
f & '
s o2
I N
Et cH,{’_
Et pr
Et cH,
Me pr”
N\
Me e, <’
o=
’
Me cH, <! -
H pr”

2a
(- connel
h

mp {°C)

138-40
151-4
49-50

137-9

106-8

171-3

Footnote
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10
11
12
13
14
18

1€

Footnote

5-MeS

5-MeS

Bt

Et

Et

Et

Et

Et

Et

PCT/GB95/01728

- 95 -

N
CH2-<‘_\$ 143-6
N
CHZ-C‘) 168-70
pr” gum
CH2<’_‘> qum
cﬁ2-< '_\'> 97-101

CHZCHZOH gum

Prn gum

c“:@ g

CH,CH,OH  gum

a) 1H-NMR (DMSO-ds) 6: 1.11 (¢, 3H, J=6.7Hz), 3.58 (g, 2H, J=6.7Hz),
4.47 (4, 2H, J=5Hz), 4.77 (s, 2H); 5.19 (s, 2H), 6.63 (d, 1H, J=9Hz),

7.03-7.12 (m, 2H), 7.31-7.51 (m, SH), 7.7-7.76 (m, 1H), 7.94 (dd, 1H,

J=9Hz, J=3Hz).

8-41"8-63 (mr

S
[,

‘L.

S

3H), 8.8 (t, 1H, J=6Hz).

Table 2b
‘l

. . M ' 4
b CJﬁahJ-'/%bt- c"""‘E

C)CIL:/?»
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- 1 : 2
Compound R - R Het R
No. ' '
N ~N
1 S-Br Et 7 _~ -cu, 4
2 H Et —-n= -cH_ (" M\

S
- -t
5 5-Br Et CH,CH_OH
N 1
6 5-Br Et -"- ~CH, ‘_
N
7 5-Br Et -". -CH, ’0
~
- ’ - PN
8 5-Br Et _< (I cr, <’
°
- - - '
9 5-Br Et CH,CH,OH

10 5-Br Et | —(ts 1 -CH,CN
."'l'a:ble 2c

L

' ConuH 2.2
s  OcHyfi

mp (°C)

108-110

137

135
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Compound

No.

10

11

12

13

5-Br

S-Br

5-Br

Et

Et

Et

Et

EC

Et

Et

Et

ECt

Et

Et

" Et

Et

- 87 -

PCT/GB95/01728

_mp(eC)

83

95

103
118
146
121
136
123
147
135

152
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Compound

No.

Compound

No.

y.
R..
R.
H
H.
3
R

5-MeSO

- 98 -

Table 2d

S e

oeafh OMe
1 ' o
R Postion
of MeoO
pr” 2
-cgz I-\ 2
Table 2e
Ee __
\ ©

mp (°C)

134

PCT/GB95/01728

mp (°C)
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Compound
No.

Compound

No

Footnote

PCT/GB95/01728

- 99 -

Table 2f

OCH,, /L.
R Rl mp (°C)
Et -CH, /_‘ 198
' Table 2g
4
N_ _cHoN —@—C.DNHA
s I
N\
N Nocua L
R mp (0°C) Footnote
CH2c1{2CH3 gum a
N ' :
ct:2<'_'} 118-120 a
CI-!2 l__‘ | gum a

a) For starting material see Table 1f compound 2.
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Table 3
' L
[ ’ : 2
5 _ean- Ar- (onH L
g ;3 :oc#afk
1 : 2
Compound R R Ar R mp (°C)
No.
1 5-B E N ( ¥R
-Br t -
’s 1 B/ oo
C' (‘]
2 ) 5-Br | Et e w -(:I-I2 - { gum
3 5-Br Et - - ~CH,CH,OH 145
_ e,
4 S'Br Et - N [ -
| | " CHZ-‘“‘ 141
ML
5 5-Br Et -t - -cnzf 135
"'DH
T e 35

_ ,le | 2
c o e conH R

*/3 oedaft, ¢
2
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Compound
No.

1
2
Compound
No.
1
2
3
4
S
6

PCT/GB95/01728

- 101 -
R r! R R>
: N
5-Br Et -CH, 70 3-MeO
. e
5-Br Et -cnz{ _‘> 3-MeO
Table 4

¢ cuans-Ar - ConH e

Cd

3}

¥ r otHy
R r: Ar R?
H Et ..@,- sozph
5-Br Et —(’—3. SO.pPh
s 2
4-Br Et —@— so,®h
5-Br Et _(73— _ so,Ph
N
5-Br Et @, -CH, '
_ s : -
. N
5-Br . Et -t - . -Cﬂz@
. ~ .
’ ll N
S-Br Et N -CHz l_‘
f 4
S-Br . Et mMe L. -CH A
s _ 2l

mp (°C)

98

110

mp (°C)

73

€5

105-7

gum

gum
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10
11
12

13

Compound
No.

PCT/GB95/01728

- 102 -
5-Br Et -n- -CH,CH_OH 104
. §-Bxr - Et -v- pr’ gum
S-Br Et -n- S0,Ph gum
_ ~ . L
5-Br . Et ..(, ,l CH,CH,CH, 113-114
o °
5-Br . Bt - CH,CH,OMe 113-114
Table 5
‘l' _
's ca N |
N-N
$ o
3 owapk
_ . ]
R R - mp (°C)
H H 115
H . Et 163
5-Br H foam
5-Br © Et 168



PCT/GB95/01728
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Table 5S5a
8¢ ' '& W
CHaN - !
N N- N
¥
ociy Ph
Compound No R m.p. {(°C) Footnote
1 Et _ 148-150 a
Footnote
a) The product was purified by MPLC eluting with

methanol/dichloromethane (5:95) ..
1H-NMR (DMsO-d6): & 1.13 (t, 3H, J=7.9Hz), 3.52 (q, 2H, J=7.9Hz), 4.78

(s, 2H), §.19 (s, 2H), 6.78 (d, 1H, J=8.3Hz), 7.08 (d,.lH, J=1.7Hz), 7.11‘.
(d, 1H, J=8.3), 7.28-7.51 (m, 6H), 8.02 '(dd, J=8.3Hz, 2.1Hz), 8.70 (4,

J=2.1Hz) .

MS (FAB") = 465 (M+H] .

Preparation of starting materials is in Reference Example 27.

Table 5b |
&c X
l L4
&\@w_w-couasoaﬂ
ocH, i
1 2
Compound R Het R mp(°C) Footnote
No.
' A -
1 Br - CH?_CHZC.':I-I3 a
. s M
2 Br sne o\ -NACOME.  ,56.3970C b

N=p
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: N
3 . Br e »o@ 195-196°C c
w, ! .
4 ' Br . \ é 181.5-183°C d
Celg
5 .  Br - CH_CH, O 124-124.5°C e
6 soMe  -n- cH,Ph 176-179°C £
o3
e A _ _
’ - : ' . - o
7 Br 0 N-eus 167-169°C
Cdy _
8 Br -n. .(l—-\>—u. -

9 Br - e —@’F 209-211°C
2©
10 Br -re s_o 114.5-116.5°C g

~
11 Br () PAL_(e 226-227°C
~Ne N s —
7S aHCOMe '
12 Br - - '(\ " - h
NN :
13 H ’y CH,CH,OH ' 67.5-68°C

14 Br G . CH,CH,OEt
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15 Br -"- .<?-EL_c;, 127-130°C
S ' '
16 Br -n- CH, - i
17 SO, Me -n- CH,Ph _ -
18 Br -"- Et ' -
cA3
=N - S
19 Br -"- { 78.6-80.7°C j
\ o
Cel3
Footnotes

ar  mar (CDC1,):6 10-1.12 (t, 3H, J=6.7Hz); 1.15-1.25 (£, 3H);
1.8-2.0 (m, 2H); 3.5-3.7 (m, 4H); 4.75 (s, 2H); 5.1 (s, 2H); 6.4 (d, 1H);
6.82 (d, 1H); 7.1 (s, 1H); 7.3-7.45 (m, 6H); 7.8-7.9 (d of d, 1H); 8.6
(s, 1H); 8.7-8.8 (broad s, 1H).

MS: 546 (MH)

b) 'E NMR (CDC1,):6 1.0-1.2 (£, 3H); 2.2-2.3 (s, 3H); 3.3-3.7 (q, 2H) ;
4.8 (s, 2H); 5.1-5.2 (s, 2H); 6.6-6.75 (d, 1H); 7.1-7.2 (d, 1H); 7.2-7.3
(d, 1H); 7.3-7.5 (m, 6H), 7.9-8.05 (m, 1H); 8.4-8.5 (s, 1H).

o lwwmm (CDC1, + DMSO-d):8 1.1-1.45 (t, 3H); 3.55-3.7 (q, 2H);
4.45-4.6 (s. 2H); 5.05-5.15 (s, 2H); 6.35-6.45 (d, 1H); 6.8-6.9 (d, 1H);
7.95-7.15 (d, 1H); 7.2-7.4 (m, 8H); 7.5-7.55 (d, 1H); 7.65-7.75 (m, 2H);
7.85-8.0C (m, 2H); 8.5-8.6 (d, 1H); 8.7-8.8 (d, 1H); 11.84 (s, 1H).

MS: 663 (MH)™

& ‘i avr (€pCl,}:6 1.1-1.2 (£, 3H); 2.4-2.5 (s, 3H); 2.75-2.85 (s,
3H); 2.55-3.7 (q, 2H}; 4.7-4.8 (s, 2H); 5.05-5.1 (s, 2H); 6.35-6.45 (d,
1H); 6.80-6.90 (d, 1H); 7.1 (d, 1H); 7.25-7.45 (m, 6H); 7.7-7.8 (m, 1H);
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8.5 (d, 1H).
MS: 599 (MH) '

e) 1H NMR (CDC13):6 1.1-1.3 (t, 3H); 3.5-3.7 (m, 4H):; 4.65-4.80
(m, 4H); 4.9 (s, 2H); 5.1 (s, 2H); 6.4 (d, 1H); 6.8 (d, 1H); 7.1 (s, 1H);
7.25-7.42 (m, 6H); 7.9 (d of d, 1H); 8.8 (s, 1H}.

MS: 548 (MH) W

£) 1H_NMR (CDC13):6.1.1-1.3 {t, 3H); 2.9 (s, 3H); 3.55-3.70 (g, 2H);
4.7-4.8 (s, 2H); 4.85-4.90 (s, 2H); 5.15-5.2 (s, 2H}; 6.4-6.5 (d, 1H);

7.05-7.15 (d, 1H); 7.25-7.5 (m, 10H); 7.6 (d, 1H); 7.7-7.7 (m, 2H); 8.5
(d, 1H).

MS: 593 (MH) '

g) ‘H MR (CDCl,):6 1.1-1.3 (m, 3H); 2.6-2.8 (m, 2H); 3.0-3.2 (m, 1H);
3.3-3.4 (n, 1H); 3.4-3.55 (m, 2H); 3.56-3.7 (q, 2H); 4.6-4.8 (m, 3H);
5.0 5.1 (s, 2H); 6.4-6.6 (d, 1H); 6.8-6.9 (d, 1H); 7.1-7.2 (4, 1H);

7.3-7.45 (m, 6H); 7.8-8.0 (m, 1H); 8.7 (d, 1H).
MS: 622 (MH)©

h)  'H NVR (DMSO-d_):5 1.0-1.15 (t, 3H); 2.21 (s. 3H); 3.5-3.7 (q, 2H);
4.8 (s, 2H); 5.1 (s, 2H); 7.05-7.15 (d, 1H); 7.2-7.4 (m, 6H); 7.4-7.56
{m, 2H); 7.8-7.9 (d, 1H); 12.87 (s, 1H).

MS: 630 (MH) & .

1) 'mNMR (DMSO-d_):5 1.12 (t, 3H, J = 6.7 Hz); 3.35 (s, 3H): 3.69
(q, 2B, J = 6.7 Hz); 4.86 (s, 2H); 5.15 (s, 2H); 7.06-7.2 (m, 3H);
'7.28-7.45 (m, 6M); 7.78 (d, 1H, J = 8.5 Hz).
5) MW NMR (CDCL,):8 1.2-1.3 (z, 3H); 2.49 (s, 3H); 2.81 (s, 3M);
3.7-3.8 (g, 2H): 4.8 (s, 2H); 5.1 (s, 2H); 6.7-6.75 (d, 1H); 6.87-6.91
(@, 1) 7.13 (4, 1H); 7.3-7.42 (m, 6H); 7.7-7.8 (4, 1H).

MS: 600 (MH)®
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Table 6
}
£ a ]
% C.ooﬂ
P CHYN
¥ octHafh
x )
R
' 1 2 :
Compound R R R mp (°C) Footnote
No.
T - 5-Br H Me 115-6
2 S-MeS H Et . 62
3 5-Br H But -
4 H H Et gum
5 '5-MeSO,-  H . Me 124
6 5-CN H ' Me 118 a
7 5~Me H Me qum b
8 - 5-MeO- . H '. _ Me gum
9 5-Br H Me 108
10 4-Br H Me -
) L 2
11 6-Br H Me gum
12 4-MeO- . H Me - -
13 4-Me H Me gum

14 5-MeSO  H Me -
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15 S-CF H Me -

Footnote

a. S-cyano-S5-hydroxybenzaldehyde was prepared as described in Chem.

Pharma. Bull. 31, 1751 (1983).

b. S-methyl-2-hydroxybenzaldehyde was prepared as described in J. Chem.
Soc. 1933, 496. '

Iable 6a
' <
ok
- aw{}-"
¥ 3 tatﬂbfm
' 1 .2 3 : :
Compound R R i R mp (°C) Footnote
No.
1 5-Br H Et 3-OH 121 a
2 H H tBu 2-F -
Footnote

a. ethyl 4-amino-3- hydroxybenzoace (CA 107 39428y) was prepared by
reducxng ethyl 4-nitro-3-hydroxybenzoate with hydrogen over 10% palladium
on carbon. Tae nitro compcund was prepared by esterifying

4-npitro-3-hydroxybenzoic acid with ethanol in the presence of H2504.



PCT/GB95/01728

WO 96/03380
- 109 -
Table 6b
L' 2
¢ Y cuasni- Het-(ook
* 72/: :ouhh,
K
C1 2
Compound R R Het R mp(°C) Footnote
No. '
1 H H R Et 118 a
~N .
2 5-Br H -</ 1 128 b
S
3 5-Br H ,N ,I . Et 124 e
_ S | _ _
1 S-Br H ;J \ Me/Et d
s 5-Br H _(,“jl Me e
N
me

Footnote

a) methyl 3-aminopyrid-6-ylcarboxylate can be prepared using a similar

method to that described in J. Med. Chem. 1991, 34, 1594.

b) ethyl 2-aminothiazol-S-ylcarboxylate was prepared from thiourea and

ethyl chlorcacetate.

c) ethyl 2-aminothiazol-4-ylcarboxylate can be prépared using the method

describhed in J.0.C., 58, 728, 1990 or J. Het. Chem., 1003 (1991).

d) methyl 2-aminopyrid-5-ylcarboxylate can be prepared using a similar

methed to that described in Tet. Lett. 31, 5757, 1990 or USP 4141977.

lH-NMR: (DMSO-dG): 63.76 (s, 3H), 4.57 (d, 2H, J=7Hz), S5.17 (s, 2H), 6.59
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{(d, 1H, J=9Hz), 7.04 (d, 1H, J=8Hz), 7.30-7.49 (m, 7H), 7.77 (t, 1H,
J=7Hz), 7.83 (dd, 1H, J=9Hz, J=2.S5Hz), 8.55 (d, 1H, J=2.SHz).

See Reference Example 12.

e) breparation of ethyl 2-amino-l-methyl-lH-imidazole-5-carboxylate:

Sarcosine ethyl ester hydrochloride (56 g) was added to a solution
of sodium formate (37 g) dissolved in formic acid (163 ml) and the
mixture was stirred at ambient temperature for 4 hours and filtered.
Ace:ic anhydride (222 ml) was added dropwise to the filtrate (éxotherm to
60°C) and the mixture was allowed to stand at ambient temperature for 10 :
hours. The solvent was evaporated and the residue was triturated with
aceﬁone and the NaCl was filtered. The solvent was evaporated and the
residue was distilled under high.vacuum to give ethyl N-formyl sarcosine
estar 50.6 g, bp 80-82°C at 0.05 0.05 mmHg.

Potassium-t-butoxide (52.3 g) was suspended in diethylether (500ml)
and cooled to 0°C. A solution o: N-formyl sarcoéine ether ester (67.66
g) and methyl formate (27.9 g) in diethylether (200 ml) was added
dropwise over 30 minutés and the mixture was stirred at 0°C for 1 hour.
The solid product was filtered (76.6 g) and used immediately for the next
stage. The ethyl-z—hoformyL-N-methyl{-3-oxopropionate prepared as
described above was dissolved in water and concentrated HC1‘(138 ml) was
added. The mixture was heated on a steam bath for 30 minutes, cooled and
the pH was adjusted to_s by addition_of;cogcentra:ed NaOH. Cyanamide
(19.3 g) was added and the mixture was heatgd at 100°C for 1 hour. The.
mixture was allowed to éool and was basifiéd with ;oncentratéd aqueous
armonium hydroxide, the solid was filtered, washed with water and.dried
under reduced pressure and was crystalliéed from EtOAc (300 ml) to give
ethyl 2-amino-l-mechyl-ln-imidazole-s-carboxylaﬁe yieid 14.6 g. ’

Methyl 2-amino-1-methyl-1H-imidazol-5-carboxylate and the
corresponding ethyl ester may be_prepargd ﬁsing the method described in

J. Med. Chem 1972, 15, 1086.
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¢ 3 oci;y Ph
Compound R Ar Rl mp (°C) Footnote
No.
7 N .
1 5-Br W co, Et 118 a
N
2 5-Br .(r' 1 CO_Et 128 b
2
s. .
~
i’ 1
3 5-Br -/ Co_Me - ¢
' ~N
4 5-Br 7 | CO_Et 124 d
2
3 _
N _
5 5-C1 '_' C02Me gum c, e
6 5-MeS -t~ COZMe - c
7 5-MeSO, - - co_Me | - c
N
] 5-Br ’ !l CO_Et 68 ' e, £
N 2 _
~

9 H _Q Co,Et gum
10 5-Br -Q ' co,Et 92
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11  5-Br —@. ' CH,CO_Et 73
12 5-Br [ ' CONHCH_CH_CH. 164-5 g
Wy 223
NN

13 5-Br -< }— CONHCH,, CH, CH, g.h

Footnote

see Table 6b footnote a
see Table 6b footnote b
see Table 6b fcotnote d

n v o w

see Table 6b footnote c
imine made by azeotropic removal of water with toluene

mn @ O

see Table 6b footnoce e
g. 2-amino-5-(N-propylcarbamoyl)-1, 3,4-thiadiazole was prepared

according to. Prakt Chem. 331, 243, (1989}, ibid 332, S5, (1990).

‘““”“ o
octyfh

Compound R Ar mp(°C) ~ Footnote

No.
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No.
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No.
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imine made by azeotropic removal of water with toluene.

P w0

: Table 6e
'y b CHJNH ‘Q
; I Cog 2
R
R rRY mp (°C)
H Et -
S-Br Et g2
Table 6f£
"ﬁL
‘L CH&;AJ—<:::}—CJ~I
CJC‘ﬁ;faH
R r? mp (°C)
H
H Et
Br H 101
Br Et
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Table 7
b R | &J
' CHa N Co®
't 7 3 OtHall
£
R R r? mp {°C)
5-Br H Me
5-MeS H "Me/Et
H H Me
Table 7a

o ol 2 - R3 mp (°C)

5-Br H 1-CO_tBu 2-F

Footnote
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Table 7b

K
1 cusrimAr- cooMme

ii!ll ot Ph

Compound R © Ar mp (°C) Footnote

No.
1 H [ 129 a
Fggtgote

a 3ee table 6b, footnote 4.

Table 7c

. R
S wﬂb_/‘l.ut—le'z
' ocdy i

Compound R R Het R ' mp(°C) Footnote
No.

1 ) H H. @ co,Et a
. S .
N

5-Br H T . CO,Et 124 b

5 © 5-71 H (R CO_Me c, d

1)



WO 96/03380 | ' PCT/GB95/01728

- 116 -
4 5-MeS H /R Co,Et gum d
N
5 5-Cl H - - cone' gum d
5 " 5.Meso, H - - . co,Me gum d
7 ' S-Br H - - CozEt/Me gum d, e

' N
8 5-Br H -<I \! Co,Et : 153-154 £

footnotes

a Preparation of ethyl 5-(t- butexycarhonylamine)thiophene¥cafboxy1ete:

Ethyl thiophene-2- carboxylate (50 g) in THF {500 ml) was added
dropwise to a solution of lithium d;zszprcpylamzde prepared at -78°C from
diisopropylamiune (32 g) and n-BuLi (200 ml of a 1.6M solutzcn in hexanes)
at such a rate that the internal temperature did not exceed -60°C. The
mixture was stirred at -78°C for 30 minutes. Freshly crushed solid
carbon dioxide (S0 Q) was added and the mixture was allowed to warm to
ambient temperature. The solvent was evaporated and the residue was
dissolved in water (500 ml) and'ecidified with 2N HCl, the solid product
was filtered and dried under reduced pressure to give monoethyi ester of
chzophene 2,5-dicarboxylic aczd, yield 44 g..

D;phenylphosphoryl azide (62.3 g) was added to a mixture of the
monoethyl estexr of 2. S-thiophenedicarbcxylic acid (45 g), triethylamine '
(21 g) and t- butanol (50 ml) in THF (200 ml) and the mixture was heated
under reflux for 18 hours. The reaction mixture was allowed to cool and
was evaporated to dryness. The residue was dissolved in EtOAc (500 ml)
and was washed consecutively with aqueous 5% citric acid (3 x 10 ml) and
aqueous sodium bxcarbona:e (3 x 100 ml) and was drxed (Mgso4). The’

residue obtained on removal of the solvent was subjected to
chromatography on szl;ca, eluting with dichloromethane to give ethyl
5-(t- bu:oxycarbonvlamxno):hzophenecarboxylate which was used in

subsequent steps without further purification.

b see Table 6b footnote c
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¢ 5-iodo-2-hydroxybenzaldehyde may be prepared as described in

Beilstein, 8, 56.
d see Table 6b footnote d

e prepared from methyl 2-amino-S5-pyridine carboxylate as a mixture of

methyl and ethyl esters.

f ethyl 2-amino-4-oxazolecarboxylate may be prepared as described in J.

Med Chem 1971, 14, 1076.

‘1
Compound R R Rz mp (°C) Footnote
No.
1 4-Br EL Me
2 6-Br Et Me -
3 4-MeO Et Me/Et - a
4 4-Me Et Me/Et - a
5 S-Br Me Me 220-5
6 5-Br Et Me . 215-20
7 5-Br Ph-CH_ = . Me 104-7
8 §5-Br —e#a~(?? Me 215
s 5-MeS Et _ Me -
w 5-MeSO Et Me -

il 5-CN Et Me -



WO 96/03380 : PCT/GB95/01728

- 118 -

12 5-MeSO_ Et _ Me 154 : b
13 5-Br  Pr- Me 117

14 5-Me Et Me -

15 5-Me0 Et Me -

16 'S-CF, Et Me -

17 H Et Me 83-5

N
18 5-Br -cdly I__\\ Me -

Fooknote

a) Me/Et indicates a mixture of methyl and ethyl esters

b) lH-NMR (DMSO-d ) : & 1.13 (c, 3H, J=BHz) 3.03 (s, 3H), 3.53 (q, 28,
Je8Hz), 3.73 (s, 3H), 4.61 (s, 2H), 5.31 (s, 2H), 6.66 (d, 2H, J=9.0 Hz),
7.34 -7.53 (m, 7H), 7.71 (d, 2H, Jx9Hz), 7.81 (dd, 1H, J=8.5Hz, J=2.5Ha).

See Reference Examples 3 and 19.

T e B8a
ée 3
& cmanN cool
Q
o Z £
2 3 ouf
Compound R r? 'Rz R’ mp (°C)
No.
1 H MeO Me -
2 H F t-Bu  154°
3 5-Br H F t-Bu 104
4 5-Br NO_ H Et 98
5 S-Br MeO H Et -
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Compound
No.

Compound
No.
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Table 8b

-

e e

644410-—‘:::2-
: :CDCJhafh Cooée

mp (°C) Footnote

Table B¢
L,
s e cualé_qqcib-CJaolzg

¥ 3 <7CJ%asz

R R _ Het mp {°C)
~

Et Me/Et ’_ -

Me Me -~ gum
Et Me/Et -n. -
HC=CCH,, - Me -"- -

Et Me -n- -

Et Me - -
gt Me/Et -n- -

zt Me - -

Et Et ’ 115-8

Footnote
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10 -Br

W
U]
o
[§]
[ad

(; \S' ]
S/
11 5-Br Et Et 4 EI\ -
: ' S
. N
12 5-Br Et Et --(’s l] 79

N

. <, {
13 5-Br Et - Et ~
: t .

~e

14 H Et Et Y -
15  s-NO. Et " Et — - -

16 5-Br -CH Et —<? -El\
2 N
—ﬂla ’
17 S-Br Et Et N 73-74 d
. ) z ']I
. o

Footnote

a) TH-NMR (DMSO-d.) 5: 1.1 (t, 3H, J=6.7Hz), 1.29 (t, 3H, 5=6.7Hz), 3.59
(q, 2H, J=6.7 Hz), 4.26 (q, 2H, J=6.7Hz), 4.77 (s, 2H), 5.19 (s, 2H}, '
6.64 (4, 1H, J=8.3Hz), 7.06-7.14 (m, 2H), 7.31-7.50 (m, 6H), 7.9 (dd,
J=8.3Hz, 5=2.6Hz), B.62 (d, J=2.6Hz).

See Table 6éb, compound 4.

b} 1H-NMR (DMSO-ds): 63.11 (s, 3H), 3.78 (S,'3H). 4.83 (s, 2H), 5.17 (s,
2H}, 6.67 (d, 1H, J=8.5 Hz), 7.0-7.1 (m, 2H), 7.3-7.5 {m, 6H), 7.88-7.95

(m. 1H), 8.62 (d, 1H, J=2.5Hz).
See Table 6b, compound 4.

o Yu.NMP ‘DMSO-d_i: 61.12 (t, 3H, §.5Hz), .29 (t, 2H, 6.5Hz), 3.60 (q,
. Q :

(2]

“H, J=6.5Hz), 3.78 (s, 1H), 4.25 (q, 4/3H, §.SHz), 4.78 (s, ZH), 5.18 (s,
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°H), 6.60 (d, 1H, J=8.5Hz), §.85-7.5 (m, 9H), 7.85 (dd, 1H, J=8.5Hz,
5=2.5Hz), 8.62 (d, 1H, J=2.SHz). '

See Reference Example 25.
d) lH-NMR-(CDCIS): §1.13 (t, 3H, J=6.5Hz), 1.35 (t, 3H, J=7Hz), 3.48

(q, 2H, J=6.5Hz), 4.35 (q, 2H, J=7Hz), 1.66 (s, 2H), 5.292 (s, 2H), 6.81
(d, 1H, J=8.5Hz), 7.25-7.42 (m, 7H}, 7.68 (s, 1lH).

Table 84

Compound R mp (°C) Footnote
No.

1 CO_Me gum
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Claims
1. A compound of the formula (I)
R3'R2
1 |
) 1
CH-N-B-R o (1)
A
~N
OCH-D
|
R )
whierein:

A is an optionally substituted:
phenyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidyl, thienyl,
thiazolyl, oxazolyl, thiadiazolyl having at least two adjacent ring

carbon atoms or a bicyelic ring system of the formula:

A\ G G
”

S &\' \
“F

wheréin E is nitrogen or CH. F is nitrogen or CH, G is sulphur or
oxygen and H is nitrogen or CH;
provided that the -CH(Rs)N(RZ)B-Rl and -OCH(R4)-D_linking groups are
positioned in a 1,2 relationship to one another on ring carbon atoms
and the ring atom positioned ortho to the -OCER4- linking group (and
therefore in ﬁhe 3.position relative to the -CHR3NR2- linking group)
is_no; substituted; _

B is an optiona;ly substituted:
phenyl, pyridyl, thiazolyi, oxazolyl, thienyl, thiadiazolyl,

1gocxazole, pyrazole, furyl, pyrrolyl, imidazolyl, pyrazinyl,



I

T oo
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pyridazinyl, pyrimidyl., pyridone, pyrimidone, pyrazinone or
pyridazinone, '

D is optionally subacituted pyridvyl, pyrazinyl, pyrimidinyl,
pyridazinyl, pyrrolyl, thienyl, furyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl or phenyl;

Rl is positioned on ring B in a 1,3 orll 4 relationship with
the -CH(R )N(R }- linking group in 6-membered rzngs and in a
1,3- relatlonshxp ‘with the -CH!R )N(R ) - lznkzng group in S5- membered

rings and is carboxy, carbcxycl_3alky1, tetrazolyl,

tecrazolylcl_ alkyl, tetronic acid, hydroxamic acid, sulphonic acid,

or R1 is of the formula (IIA){ (IIB) or (IIC):

wherein X is CH, or nitrogen, Y is oxygen or sulphur Yl is oxygen or

NH, and 2 is CHZ' NH or oxygen provided chat there is no more than one

ring oxygen and there are at least two ring heteroacqﬁa; or Rl is of

the formula -CONRa Ral or -c1_3alky1counagal wherein R? is hydrogen,

cycloalkylcl_salkyl, c cycloalkenyl

Cl_ealkyl. C3_7cycloalky;. c3_7. : . 5.7
or C5 7cycloalkeny1c1_3alkyl and R is hydrogen. hydroxy or

opticnally substituted: cl_loalky;, cz_loalkenyl C2 10alkynyl.

c,_,cycloalkyl, c5_7cycloalky1c galkyl, Cj_ ,cycloalkylC,  alkenyl,
C3_7cycloalkylcz_6a;deyl. 5. 7cyc1calkenyl
C3_7cycloalkenylcl_6alkyl, Cs_7cycloalkeny1c2_6alkeayl,

5 7cycloalkenylc alkynyl. 5- or 6-membered heterocaryl, S5- or
6 -membered he!:eroarylc1 6alkyl S- or 6—membered saturated or

Fartially saturated heterocyclyl or 5- or 6-membered saturated or
pactially saturated heterocyclvlc alkvl or wherein R® and Ral
togetiier with the amide nitrogen to whxch they are attached (VRaRal;
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form an amino acid residue or ester thereof; or Rl is of the formula

-CONHSOZRb or —Cl_3alkleONHso Rb wherein Rb is optionally

substituted: Cl_loalkyl, C2 10alkenyl C2 1oalkynyl, C3_7cycloalkyl,
C3_7cycloa;kylcl_6a1kyl. C3_7cycloalkle2_6alkenyl,
53_7cycloalkle2_6alkynyl, C5_7cycloalkenyl,

C3_7cycloalkenylcl_6alky14 cs_7cycloalkenylcz-6alkenyl,

Cs_7cycloalkenylc2_6alkynyl, 5- or 6-membered heteroaryl, 5- or
6 -membe red heteroylarcl_salky1. phenyl, phenylcl_salkyl, 5- or
6-membered saturated or partially saturated heterocyclyl or 5- or
6-membered saturated or parcxally saturated he:erocyclylc _galkyl or
Rl is of the formula -CONR N(R )R or C alkleONR N(R )R wherein
r? is as hereinabove defined,’ R is hydrogen or Cl_salkyl and Rd is
hydrogen, hydroxy or optionally substituted: Cl_loalkyl, Cz_loalkenyl,
Cz_loalkynyl, ¢3_7cycloalkyl, c3_7cyc1oalkylcl_6a1kyl,
C3_7cyoloalkylcz-6alkenyl. C3_7cycloalky}cz_6a1kynyl,
C5_7cycloalkenyl, Cs_7cyoloa1kenylcl_6a1kyl.
Cs_7cycloalkenylc2_6alkeny1. Cs_7cycloa1kenylcz_6a1kynyl, 5- or
6-membered heterocaryl, 5- or 6-membered heteroarylcl_salkyl, S- or
6-membered saturated or partially saturated heterocyclyl, S- or
6-membered saturated or partially saturated heterooyclylc alkyl, or
R and Rd together with the nitrogen atom to which they are attached,
form a 4 to 8-membered saturated or partially saturated heterocycl;c
ring or form an amino acid residue or ester thereof;

R2 is hydrogen, cl_salkyl (optionally substituted by
hydroxy, cyano, nitro, amino, halo, c1_4alkanoy1, Cl_‘alkoxy or
trifluoromethyl) cz_salkenyl, Cz_salkynyl, Cs_chcloalkyl,
C3_6cyc1oalkylcl_3alky1; C3_scycloalkylcz_jalkenyl, Cs_scycloalkenyl,
Ca16cycloalkenylcl_3alkyl. CS-Gcycloalkeoylcz_aalkenyl,
phenylcl_zalkyl or 5- or 6-membered heteroarylcl_Balkyli

R3 is hydrogen or c1_4alkyl;

R4 is hydrogeo or C1-4alky1;
or N-oxides of -NR? where chemically possible;
or S-oxides of sulphur containing rings where chemically possible;

or a pharmaceutically acceptable salt or an in vivo hydrolysab;e ester
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' or amide thereof.

2. A compound accordzng to claim 1 whereln A is optlonally

substituted phenyl, naphthyl, thiadiazolyl, thmenyl pyr1dyl or
pyrimidyl.

3. A compound accord:ng ‘to either claim 1 or cla1m 2 whereln B
is optlonally substltuted pyridyl, phenyl thiazolyl, thlenyl
pyridazinyl, th;adzazolyl, imidazolyl, pyrazinyl, pyrimidyl or

oxazolyl.

4. A componnd according to any one of claims 1 to 3 whcrein.R3

is hydrogen or methyl and r? is hydrogen.

5. A compound accord;ng to any one of clalms 1 to 4 where;n D

is thienyl, furyl or phenyl

6. A compound according to any one of claims 1 to 5 wherein R2

is hydrogen, ethyl, allyl or 3-propynyl.

7. A compound accordzng to any one of claxms 1 to 6 wherein A
is either unsubstztuted or subst1tuted by halo, tr;fluoromethyl

nitro, hydroxy, am;no, alkylamxno, dxc alkylamzno, cyano,

C1 6alkoxy, S(O) C alk;l4(p is o0, 1or 2), c alkyl (optionally
substituted by hydroxy, am;no, halo, nltro or cyanc), s (0) CF3 {(p=0,1
or 2), carbamoyl, C1 4alkylcarbamoyl d1(c alkyl)carbampyl
Cz_salkenyl, c2 6alkynyl C2 4alkenylam:.no, _
N-C2_4alkenyl -N- C1_4alky1§m1no, d:.-c2 dlkenylamino, S(O)pc alkenyl,
C2_4alkeny1carbamoyl, N-Cz_4alkenyle-alkylam1no.

di-c2 alkenylcarbamoyl, C cycloalk?l, c3_7cycloalkylcl_3alkyl,

c3 7cycloalkylc alkenyl Cs 7cycloall;enyl,_

C5 7cyclcalkenylc alkyl,_Cs_7cycloa1kenylcz_3alkeny1,
Cs 7cycloalkeny_].cz_3alkynyl, Ci_4alkoxycarbony1amino,
C1_4alkanoylam1no. Cl_4alkanoyl(N-C1_4alky1)am1no,
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Cl_4alkanesulphonamido, benzenesulphonamido, aminosulphonyl,

Cl 4alkylaminosulphonyl, di(c1_4alkyl)aminosulphony1,

1 4alkoxycarbonyl c 4alkanoyloxy, Cl_salkanoyl, formylcl_4alkyl,

'trzfluoroc .alkylsulphonyl, hydroxyiminocl_salkyl,
C1 4alkoxy:.m:.noc alkyl C alkylcarbamoylaminc, oxazolyl, pyridyl,
thiazolyl, pyrzmldyl, pyrazznyl or pyridazinyl.

8. A compound according to any one of claims 1 to 7 wherein B

is either unsubstituted or substituted by amino, C. _ alkylamino,

1-4

di(c1_4alkyl)amino, halo, trifluoromethyl, nitro, hydroxy, C alkoxy,

1-6

Cl_salkyl, cyano, -S(O)pcl_salkyl (p is 0, 1 or 2), carbamoyl,

c _4a1kylca:bamoyl or'di(C1_4alkyl)carbamoyl.

9, A compound according to ény one of claims 1 to 8 wherein D
is either unsubstituted or substituted by halo, gitro, hydroxy, cyano,

C alkyl, amino, C

1-6 alkoxy or carbamoyl.

1-6

10. | A compound according to any one of claims 1 to 8 wherein R
is carboxy, carbamoyl tetrazolyl or of the formula -CONRaRal
-CONHSOZRb wherein R is as defined in claim 1, R is hydrogen,

hydroxy, optionally substituted: cl_ 6alkyll., C_. _alkenyl, Cz_ 'Salkynyl,

cyclopropylcl_4aikyl, cyclohutylcl_4alky1, cyzlgpentylcl_4alkyl,
cyclohexylcl_4alkyl, pyridylcl_4a1kyl. pyrimidylcl_4alky1,
pyraziny1c1_4alkyl, fury1c1_4alky1, pyridazinylc1_4alkyl.
tetrazolylcl_4alkyl. pyrrolidinylcl_4alky1, morpholinylcl_4alkyl,
imidazoliumcl_4alky1, N-methylimidazoliumcl_4alky1.
pyridiniumcl_4alkyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
N-methylpyrimidinium, N-methylimidazolyl, pyridinium, pyrimidinium,
tetrazolyl, phenyl, cyélopropyi, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclopentenylcl_4a1kyl,

. cy&lohexenylcl_4alkyl or cycloheptenylcl_4alkyl, and Rb is C1_4alkyl
{opticnally substituted by hydroxy, nitro, cyano, amipo,

alkylamino, di—cl_4a1kylamino, C.  alkanoylamino,

c1-4 1-4
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N-C1_4alky1—N-C1_4alkonylamino, cgrbampyi, Cl_4alk§lcarbamoyl,
di-(Cl_ alkyl)carbamoyl, hélo, Ci_4

alkoxy) or optionally substituted:
phenylc alkyl. pyrldylc alkyl phenyl thienyl, thiadiazolyl

oxazolyl, lsoxazolyl pyrazclyl or 1 1- d10x1dotetrahydroth1enyl

11. A compound of the formula (IV):

K cuan-6-R

ocka F P (#)n

wherein .
Rl and R2 are as defined in claim';, R5 is halo, nitro, hydroxy,

amino, cyano, C alkyl, C alkoxy or cérbémoyl} n is o.or 1, R6 is

hale, nitro, trifguoromethilf cyano, amino, Cl_salkoxy,_carbamoyl,
c1_4alkylcarbamoyl, di(c alkyl)carbamoyl, C_ alkanoylamino,
s(0} C alkyl, c alkanesulphonam;do benzenesulphonamzdo

1 6alkanoyl C a;koxyamxnoc alkyl or hydroxylmlnoc alkyl and B
is phenyl, th;enyl. pyridazinyl, pyridyl, or thiazolyl.

12, A compound according to claim 1 whzch is lncluded herexn in

Examples 1 t6 30 and in Tables 1-1g, 2- 2f 3- 3a, 4 and ‘5=-5b.
13, A compound according to claim 1 which is:

2-[H-(2-benzyloxy-s-biomobenzyl)-ﬂfmgthylémino]pyridiﬂe-s-carboxylié
acid;' | o : . . : .
2-[u-(2—benzyloxj—S-bromobenzyl)-E-ethyiamino}pyridine-s-cé;boxylic ;
acid; ' ' ' ' |
N-(3 pyridylmethyl) -2- [N-(2- benzyloxy 5- bromcbenzyl)-N-ethylamxno]-
pyridine-5-carboxamide; '
'2-[g-(2-benzyloxyfé-bromcbenzyl)-H-prop-z-yn-l-yl)amino]pyridine-s-
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'carboxylic acid;
2-(H-(2-benzyloxy-5-b£omobenzyl)—yfallylamino]pyridine-S-carboXylic
acid;
2-I§-(2-benzyloxy-5-chlcrobenyl)-yfethylamino]pyridine-s-carboxylic
acid; | .
2-[N-(2-benzyloxy-S-methylthiobenzyl)-g-ethylamino]éyridine-s-
carboxylic acid; ' |

2-[N-(2-(4- methylphenylmethoxy)-s bromobenzyl) -N-ethylamino]l pyridine-
s-carboxylic acid;

2-[N-(2-(3- chlorophenylmethoxy) -5- bromobenzyl) ethylam1no]pyr1d1ne-
S-carboxylic acid;
2—[3-(2-(4-chlqrophenylmethoxy);S-bromobenzyl)-E-ethylaminp]pyridine-
5-carboxylic acid; . |
2-[g-(2-thienylmethoxy-s-bromobenzyl)-E-ethylamino]pyridine;s-
carboxylic acid;

6-[N-(2- benzyloxy-s bromobenzyl)~N-echylam1no] -2~ ethoxypyrzdxne-s-
carboxyllc acid;

2- [N- (2~ (4-bromobenzyloxy) ~-5- bromobenzyi)-N-ethylamzno]pyrzdxne -5-
carboxylzc acid;
6-[g-(2-benzyloxy-s-bromobenzyl)-E-ethylamino]pyridazine-3-éarhoxylic
acid; _ '

4- {N- (2-benzyloxy-5-nitrobenzyl) -N-ethylamino]benzoic acid;
g-benzenesulphonyl-s-[g-(2-benzyloxy-s-bromobénzyl)-g-ethylaminolf
thiophene-2-carboxamide; _ B
u-propyl-z-[u-(2-benzyloxy-S-bromobeniyl)-g-ethylamino]thiadiazole-s-
carboxamide; . |
5-[4-(§-(z-benzylbxy-S-bromobenzyl)-E-ethylamino)phenyl]tecrazole;
u-benzenesulphonyl-z-[ﬂ-(2-benzylcxy-S-bromobenzyl]-u-ethylamino]-
thiadiazole-5-carboxamide; -

N- (3-pyridylmethyl) -2~ [N- (2-benzyloxy-5-bromobenzyl] -N-ethylamino] -
thiadiazole-5-carboxamide; _ '
g-propyl-s-[u-(2-benzyloxy-S-brohobenzyl)-E-ethylamino]pyridazine-3—
carboxamide{ | . |
'4-[§-(2-benzyloxy-4-bromobenzyl)-E-ethylamino]benzoic acid;
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4-[§-(2-bentyloxy-5-bromobenzyl]-E-ethylamino]benzoic acid;
g-(benzenesulphonyl)-z-[ﬂ-(2¥behzyléxy-s-biomoben;yl)-u-ethylaminoi-
pyridine-5-carboxamide;
E-(propénesuiphonyl)-z-lg—(2;benzyloky¥S;bromobenzyl)?ﬂ-ethyiamino]—
pyridine-5- carboxam1de, i
N-(2- hydroxyethanesulphonyl) -2-[N-(2- benzyloxy-s bromobenzyl) -N-
ethylamzno]pyrldlne S-carboxamide;
N—(benzenesulphonyl) -6- [N- (2-benzyloxy-5- bromobenzyl) N-ethylamzno]-
pyridazine-3-carboxamide;
H-(benzylsulphdnyl)-24[H-(2-bénzyloﬁy-5;methanesulphonylbenzyl)-y-'
ethylamino} pyridine-5-carboxamide; . |
H-(5-methy1carbaﬁoyl-1,3,4;thiédiazole-é-suiphonyl)-2-[E-(2-benzyloxy;
5-bromobenzyl) -N-ethylamino] pyridine-5-carboxamide; -
H-(3,s-dimethylisoxazole-4-sulphanyl)-S?IE-(z-benzyioxy-s?
bromobenzyl) -N-ethylamino] pyridazine-3-carboxamide; -
g-(benzenésulphonyl{44-[§-(2-benzyloxy-S-méchanesulphonylbenzyl)-g-
ethylamino) benzenecarboxamide; _
E-(3-hydroxy-1-cérb6xyprbp-2-y1)-2-tﬂ-(2-Benzyloxy-s-bfomobehzyl)-g-
ethylamino] pyridine-5-carboxamide; R
N-(1-carboxypent¥25yl)-2#[ﬁ4t2-bénzyloxy-S-broﬁobenzyl)-g-
ethylamino] pyridine-5-carboxamide;
N-benzyl-2- [N-(2 benzyloxy—s bromobenzyl).
N-ethylamino] pyridine-5-carboxamide;

- (tetrazol-5-yimethyl) - 2 {N- (2-benzyloxy-5- bromobenzyl) N-ethylamznc]
pyrzdlne -5-carboxamide;
2- [N- (2-benzyloxy-5-bromobenzyl) N-ethylam1no]oxazole -4- carboxylxc
acid; . _
4- [N- (2-benzyloxy-4 -méthylbehzyl)-NFethylaﬁino]benzoic acid;
N-(2- hydroxyethyl) -2-[N-(2- benzyloxy 5- bromobenzyl)-N-
ethylamxno]thlazol -4- carboxamxde.
N-(2-(S) -hydroxyprop-1-yl} -2~ [N-(2- benzyloxy) -5- bromobenzyl) N-
ethylamino] thiazole-5- carhoxam;de,
N- (2-hydroxyethyl) -2~ [N- (2- benzyloxy-s bromobenzyl)-N-

ethylamlno]thlazole -5- carboxamxde,
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5-[3- (N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino) phenyl) tetrazole;
2-[g-(z-benzyloxybenzyl)-u-ethylamino]pyridine-s-carbbxylic acid;
N- (benzenesulphonyl) -4- [N- (3-benzyloxy-2-thienylmethyl) -N-
ethylamino] benzene carboxamide;
g-propy1;4-[§-(3-benzyloxy-2-thienylmethyl)-g-ethylamino]-
benzenecarboxamide;

4- [N- (2-benzyloxy-5-bromocbenazy) -N-ethylamino] -3 ~ethoxybenzoic acid;
4- [N- (2-benzyloxy-2-theinylmethyl) -N-ethylamino] benzoic acid;

4- [N- (2-benzyloxy-S-bromobenzyl) -N~methylamino} benzoic acid;
g-(3—pyridylmethyl)-4-[g?(z-benzyloxyhenzyl)-g-ethylaminol-
benzenecarboxamide; _ |
5-[6-[g—(2-benzyloxy-s-bromobeﬁzyl)-g—ethylamino)-3-

pyridazine) tetrazole; _

5- [N- (2-benzyloxy-5~-bromobenzyl) -N-ethylamino] pyrazine-2-carboxylic
acid; or '
N- (3, 5-dimethylisoxazol-4-ylsulphonyl) -2- [N- (2-benzyloxy-S-
bromobenzyi)-u—ethylaﬁino]pyridine-s-carboxamide;

or pharmaceutically acceptable salts or in vivo hydrolysable esters or

amides thereof.

14. A pharmaceutical composition which comprises a compound
according to any one of claims 1 to 13 and a pharmaceutically

acceptable carrier.

15. A method of relieving pain by administering a compound of

the formaula (I) to a patient in need thereof.

16. A process for preparing a compound according to claim 1

which comprises deprotecting a compound of the formula (VI):
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wherein R7 is Rl as defined in claim 1 or prééecﬁed R;, R8 is R2 as
defined in claim 1 or protected Rz. R3, R4, A, Band D are as defined
in claim 1; and ahy optional substituents are optionally protected and
at least one protecting grbup.is'present:” - o

and thereafter necessary:

i) forming a pharmaceutically éécéptaﬁlé salt;

ii) forming an in vivo hydrolysable ester or amide;

iii) convertihg'one optional substituent into another opﬁiqnal

substituent.

17. A process for preparing a compound according to claim 1 or a

compound of the formula (VI) as defined in claim 16 which comprises:

a) reducing a compound of the formula (VII):

OCH-D ' (VII)
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wherein A, B, D, R, R, R and R are as defined in claim 16;
b) when B is an activated heterocycle and R8 is hydrogen or

1-6
the formula (X):

C alkyl, reacting a compound of the formula (IX) with a compound of

R (IX) | (X) .

7 cn3 s . .
. wherein A, B, D, R3, R4 and R are as defined in claim 16 and X is a

leaving group;

€) reacting a compound of the formula (VIII) with a compdﬁnd of the
formula (XI):

R HN-B-R7 A

(VIII) ' (XI)
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. ' 4 . . . .
wherein A, B, D, R3 and R are as defined in claim 16 and xl is a

léaving group;

d) converting a compound bf the formula (XIII):.

r3r®

CHN-B-Rlo

\

~
OCH-D

R4 : ' (XIII)

wherein A, B, D, R3, R? and Ra are as defined in claim 16 and g2 is a

precursor of Rv, into a compound of the formula (I) or (VI);
e) when Ra is other than hydrogen, reacting a compound of the formula

Rsx2 with a cdmpound of the formula (XIV):

R ' (XIV)

wherein A, B, D, R3, R4 and k’ are as defined in claim 16 and X? is a
leaving group;
f) reacting a compound of the formula (XV) with a compound of the

‘formula (XVI):
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CHOH
‘A
\ OCH-D r1lym-B-r’
!
2
(Xv) - (XVI)

. 7 . , . '
wherein R3, R4, R, A, B and D are as defined in claim 16 and R11 is a -

removable activating group; or
g) 7reacting a compound of the formula (XVII) with a compound of the
formula (XVIII):

' 7
I R Nm-B-R

{XVII) (XVIII)
. 3 4 7 . . . 12
wherein R, R, R, A, B, and D are as defined in claim 16 and R is
. 13 | . .
a leaving group and R is an activating group:;
and thereafter if necessary:
i) removing any protecting groups;
ii) forming a pharmaceutically acceptable salt;
iii) forming an in vivo hydrolysable ester or amide;
.iv) converting an optional substituent into another coptiocnal

substituent.
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A compound of the formula (XIII) as defined in claim 17.



