- 1- 2187734 DI CHLOROAN LI NE DERI VATI VES This invention relates to
di chl oroaniline derivatives having a stinulant action at
[err]- adrenoreceptors to processes for their preparation, to
pharmaceuti cal conpositions contenh-l-ng themand to their use in nedicine.
D hal panl | i ne derivatives have previously been described as br(ﬁirﬁ‘pﬁ 7 gnbrs '
havi ng stimulant activity at [err]-adrenoreceptors. Thus British Pat ent
Speci fication No. 1178191 descri bes conpounds of the general structure 10
| [err] [err] Hal in wRlEHW ORGANL,INE: PERINATEVESl represent bronine or
chI orine atons; [err] 15 represents hydrogen or hydroxyl; R2 and R3 .
each represent hi/drogen or, Cl4 al k and R4 and R5 each represent
hydr ogen, Cl-6 "mséﬂwelaw%ﬁw RV LRS | derdy Kdvea I NayRNg @

di al kyl am noahkxylant aly’czldaualakyﬁz,-a@d‘wmylecedlemgyltoobr@(gtﬁgagtgdr, t@éerR4R5 forns
a heterocylic ri al kyl

groups. 20 preparagcm% tt?a%aﬂ"ﬁﬁ/e‘r'%l&ﬁg 50"1‘?8\%% é’rsoﬁ?)ntc?fmﬂ”%ﬁ%']’ cf'gﬂl %‘? ne

derivatives Weiichust fihevedécinsst urally fromthose described in British

Pat ent _Speci fi Caﬁif%ﬁo&blllA;?&]rq;at%g Wecgrg@l\ﬁ%sr O\C}ﬁghr@@c?l@ébdggsef ul

profile of activi t%} present invention p es conpounds of the
general 25 brongkp P&OI@ 5‘30“9[ gkimulapt @etintheial K-3BpPYRERPEOTSE-bond or a

[err] al kyl ene, friyd Br &disBnpatne SHecli€i¢dtidh No. al kol esg: cGbad Rompslings
represents a fb?:Re gmema1 [Sgi_ﬂétugl kyl ene, [err]

Hal

RZ
10 \-AK \\- H-ENR YRS
HoN /gk./_il i3 |

Hal

in which the substituents Hal represent bromine or chlorine atoms; Rl
15 represents hydrogen or hydroxyl; R2 and R3-eéch represent hydrogen or

Cj-y alkyl; and R* and RS each represent hydrogen, C.g alkyl, alkenyl,

alkynyl, hydroxyalkyl, alkoxyalkyl, dialkylaminoalkyl, cycloalkyl,

phenyl, benzyl or adamantyl, or NR*RS forms a heterocylic ring - {“?
optionally substituted by C;-3 alkyl groups.

20 We have now found a novel group of dlchloroanlllne derivatives,
which differ structurally from those described in British Patent B
Specification No. 1178191, and which have a desirable and useful . (iﬁ

profile of activity. . _
Thus the present invention provides compounds of the general
25 formula (I)

?
Corn® . Rl
N._.// \ HCH NHIXCH OCH ,Y-P (1
® [ ] v -V 7
N A WA (i
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30 | cl

wherein

X represents a bond or a C;_g alkylene, Co.g alkenylene or Ty g

35



al kenyl ene or [err] alkynylene chain with the proviso that the sumtotal of
carbon atons in X and Y is not nore than 8, Py represents a pyridyl group
optional [y substituted by one or two 5 - substituents selected from

hal ogen atois or hydroxy, [erf] allkyl or [err] al koxy groups; and [err]
and [err‘]each represent a hydrogen atomor a [err] alkyl group, with the

proyi sp that th t ot bon at ops i rr] and [err]l,LS nat nore
t har™®; 10 E]ysr F‘Sb’r‘ & ?{/ r§85‘eesﬁf‘gglaeggé§’t s?l ahd 1561} \}kle "Cergr
hyor at es) t her etjienyllenwolrl Cha appredens etairhatth Koeconpposhddadbftipenen glotal

formula (1) pogpestolRetShs L4 xaguTTeLd Gt GREROMhAAL g8, namely the carbon
atom of the -CH group and, when [err] and [err] are different grou t he

carbon 15 Py rep{PF%ﬂtérr?tRj’r\?\ﬁchHr?‘I’Fegét’eﬂ"élht tsyBpeit vt edhy EBWUE‘U}%

accordi nggt o t BEndtivEEtisOBeldtiedi NehUsk ogéd RBAE IdrORRITDxy fiRAStesBQILSETEr S
and mxtur es ther eog i ncl udi ng_racemates. Conpounds in which the carbon
atomin the - bexY 8TP¥PHhE R confi guration are preferred. 20

OH In the defi m‘tarrmna feaganearpabsér&r guhyairohgn atbe dreeng al; kemyrrleaeoumchucles
ormounds ot § ERETBL L O kel QP B £1°BE ok JeONE T AT PHaOKR RS

conpounds of f err are ‘as de |ned |nn?or mul a
(1). and X repmeserthgn 25 a [err] al kyl ene, [err] alkenylene or [err]

al kynyl eng, chaigRg dh@si@?oggggﬁryalacéébrtgyi@séit)s ah@Esc3a &% Xe RY REclRks)
exarrple[err] err] The chain’Y may be for exanple [err] 30 [err] .Y

may al so repre Begeof o exanpl e a pond. - 3 - Preferably the total nunber
of ,carbon atons in Ilthelnhaena:pxeamie?{ trat 4t fied cBmpoveti s S fv @endzailp Oorwds a \I‘
\r‘él n the sumtotal of oca{wo as ngmetru'!' rtlzag‘lg]oen % g‘nlrsnsng(m 6}.r\lfdtzrrYe Icsaf‘g'én 53 on oqr'r 7
are particul ar Py°prar 8% &4. Y -on
the -?H- group and, when R! and R? are different groups, the carbon
15 OH
atom to which these are attached. The compounds asccording to the
invention thus include 2all enantiomers, diastereoisomers and mixtures
thereof, including racemates. Compounds in which the carbon stom in
the -?H- group is in the R configuration are preferred.
o 20 OH : :
i~¢f - In the definition of generel formula (I}, the term alkenvlene

includes both cis and trans structures.

In one aspect the invention provides compounds of formuls (I) in

which RY, R?, Y and Py are as defined in formula {1}, and X represents
N 25 a Cy_g¢ alkylene, C,o_g alkenylene or Cy.g alkynylene choin.

In the general formuls (1), the chain X may be qu example
~{CHy) 5=, =(CH,) 3~, ~(CH,) =, =(CH ) g-, -(CH,)g-, -CH,CZC-,
-{CH2YoCH=CH-, -(CH,),C=C-, -CH=CHCHy-, -CH=CH{CHg3} 2~ or -cr—rzz::cv.z-.
The chain Y may be for example -CH,-, -{CH,),-, -{CH,) 5=, -(CH,)

30 -CH=CH-, -CE=C-, CH,CH=CH- or ~CH,C=C-. Y may slso represent

for example a bond.

247



In one preferred group of conpounds of fornmula (1) X represents a [err]

al kynylene or, nore preferably, _a;[err] alkylene chain and Y represents a

[err] al kyl ene chal n. Particul ar corrpounds of this type are those wherein
Xis -([err])- -[err]- and Y is [err]- or [err], or Xls-[err]h’andY

s [err Inth n r ) ] and er, c

s [ annp ﬁe%gp@ Gﬁ%%tép nmrfll)r[ﬁr Q¥ cisrg 5Oatyo glrnoﬁralg chfg.ésp% ,Hg‘% 't &)

one of [erris én’éP PeF‘quuiSSV%r ﬁpmw#’d%rmese{n &pylsuprbetfml bheaobdremtoms a

hydrogen at@mtRs chali®d [Xybnd@vOus.4,[ 81 1d oaNH Jr%r,sdrt@&@la%@g?hp&frsi @bly a
referred group o npounds are those

rydrogen atom of s TeLY areh A el el S comiotReE e
: hydrogen atGyrgaslkyhplane bs, axokerdr]efa&db)w O QYD N&YIdreULREINY add Bt hyl

rou The oy gL QUPp T &plesent be. attached t the rest of

tghe Iroml ecul P4t Qeynt heﬁﬂt't‘ieae"g‘y’fg co?mlt- stilf"?‘/b COPRIY PR ) g'?’r%lﬁ’p%roup i S

subst i t ut edgret ﬁ@sguml‘letluéhtl§s-)(Crhlgh-b@rZE)(CH2).*atantjh\é i3 7CHBy-, 4CH,}5- oor 6-

position(s)_ UCn?’ he pingig z)%dy? PYH4 Wl glﬁ&@ | s substituted by one or
i2n

two hal ogen t hese | uori ne, € or, nore preferably,
bronmi ne. Wen ¥ﬂ1éh?>y’r°f“89‘|’“d@r slifoppulas ébﬁ%’t ﬁﬂ@ltﬁfdmax teaph dfeer 845 y cont ai ns
a si ngl e smhplél,eméthmr@tr@n?f;ﬁfoapbbﬂ heop%JéB?I lgﬁ%&@ ewéétdxhatgrﬂ%)né S
attach®d to P@ 5%225 t he, nol ecu - position, and the

si ngl e subst'i ea}ﬂ% s 5t a¢pFePy! °r513‘1ﬂr°8y (558R 4 GRe HNSF et pr ATgEdUp of
conpounds aatemt i senatfhyll ograupa (H)amcn RAhard eBdh rpepFesdY Sa dybysheagstbmat om
and R2 reprgsenfesin 1 ngen atom or a [err] alkyl (e.g. rrethyl)group X _
represents ergj - or [err], Y represents [err]- [err] anﬂ-/
Py repr esent s Wpfmedg@mp @ftca@mdsmnm@hcvmtuheﬁemh@ raobdt%laeeat thed
2-, 3- or 450tRO%drb§eh aBd oeﬁldlylgoglm b sybst gt ueny, sel ecte
from I11§/drox 8? Qéh)i e.g. met y F&i}g] é‘t?rLg%?{(eygs’a Eé‘f?] tlkfle

hal ogen (e. %ouﬁr PRF o aﬁ”@rf‘ﬁéwlp‘ﬂré’fuérred group of compounds are those of
formula (1) in e pirid9Nr JroupPréepTeBésted by PhOgeN val HPaaREY [t8 £de LEH €SENLS

a hydrogen CiafI glqé molecuﬁe at either the 2-, 3- or 4- position. _
When the pyridyl group is substituted, the substituent(s} may be
20 at the 2-, 3-, 4-, 5- or 6- position(s) in the ring. When the pyridyl
group is substituted by one or two halogen atoms, these may be PR

Y B

fluorine, chlorine or, more preferably, bromine. When the pyridyl %\NA
group Py is substituted, it preferably contains a single substituenf. N
More preférably_the substituted pyridyl group is attached to the rest

of the molecule at the 2- position, and the single substituent is at _
the 3-, 5- or 6- position. . ' -

A preferred group of compounds are those of formula (I) in which

25

Rl represents a hydrogen atom and R2 represents a hydrogen atom or a
C,.3 alkyl (e.g. methyl)group, X represents -(CH,)3-, -(CH,),~ or
-(CH,) ,C=C-, ¥ rep?esents -CH,-, -(CH,) ,~ or -(CH,);-, and Py
represents a pyridyl group attached to the rest of the molecule at the

30

2-, 3~ or 4- position, optionally containing a single substituent
selected from hydroxy, C;-3 alkyl (e.g. methyl), C;_3 alkoxy (e.g.
methoxy) or halogen (e.g. bromine).

35 A further preferred group of compounds are those of formula (I) in
which Rl represents a hydrogen atom and R2 represents a hydrogen atom



or a nethyl group, X represents -(CH2)4- or -(CH2)2CEC-, Y represents
-CH2-, -(CH2)2-, or -(CH2)3-, and Py represents a pyridyl group attached to
t he rest of the nolecule at the 2- — 3--or 4- position, optionally

contai ning a single substituent selected from hydroxy or nethyl. A
particul-arly preferred group of conpounds are those of formula (1) in which

R1 R2 both repr t _hydrggen ato presen - ( Y4-, Y
rephesgent s - ?M)gfog% X fﬁ—iffe'gs 'Méﬁf r&ré@’éﬂﬂ%n Y8688 Rt ed
pyridyl group -ﬁt*tz-a,ché@'lzt)q-tdve £&%4) 30f andePyolepredeatata pheidil grow- attached

position, or go2thd¥eid\r Q{éJHBléEQHEaétn'tHQ A szn%lreahmgw%nsum%ﬁ%
EspeC|aIIy pr ef romw thin this group are those in

erred conp
i s an unsubst |°t°[]£%’d‘15‘§/r"‘l Sﬂrngqtffr 8fﬁftéf‘t’%{'t?h§ﬂlet‘:(’ie‘(’ °Wé§)tdr8¥y Re?Vecul e at

the 2- paosition. Papatrcitdudatly prefleeteddrooppduadipoasdorate Nthoke dfh&ormula
i nventi or are: (1 5.

2
4- ani no- 3, 5- di ‘chl o $MEST F[ 210N (PO TR RS e PRSP RSEM ark ABjTeSeNts
net hyl | benzenettBtphmol Y represents —CHa-, -(CHp) - or -(CHj) 3-,and Py represents an
4- am no- 3, 5- di ¢al6stqt Aedd bPricd1(GroRyrdtisBiidd REOBRX¥EREXY {AThBRMcule at the

met hyl ] benzenemet hanol ;
4- ami no- 3, 5- diZhPBrio- BOFItEeN{ AT (3 2ryeyTidyl 8rgye | ANk 3ining: &8inabm hydroxy
hexyl | am no] majdue¥t jthengenenet hanol ;

0
4-am no- 3%- i chi oz g a; L6 6 3 (ZaPUbhsl AL D RERREH LI AT AL TPLIYY 1o

4- g;jeno 3, 5- dinttitiorRy- &s (gn] GrduRst Brybpd i pdirngy]) grbuax Bt haohed| tarithe] mest hyfl Jthe
be nenet han

4- ami no- 3, 5- (aLedile at P2 EORYTE8: [ 2- (2- pyri di nyl ) et hoxy] hexyl |

am noanet hyl | benzé?‘?éﬁé@lﬂ@ﬁé? praﬁ@meﬁerrqmpp% érerpding 1ty the dprvemiiensanets

and sol vat es. zﬁumi&hbesmxﬁmloomkaM-aqcmhamﬁ)%@M 1RéxyiNamfRTPOUNds of

general fldrnmul a g include acid addition salts deri vexg from i norganic 30
and organi c acl€48yllbgpreneaetRafodihl ori des, hydrobroni des, sul phat es,

phosphat es, rral-eamss Saﬁbh&uesa-[Cﬂ[Er-Bi-dsrpﬁﬁﬂZM)QSopox@-]lﬁﬁyﬂOwino]
benzoates, 2- or,k 4: drox nzoat es, 4-chl orobenzoates, benzenesul phonot es,
p-t ol uenesul pH'beﬁQY ) eﬁ'ﬁﬁ%?ﬁ?phonot es, napht hal enesul phonot es,

sul phamat es, dpeEoitadeS-dishlomykelilds-[ adetmdroxyd-pheidinatHiuioes] 35

tri phen Iacet ' ccinates, lactates, glutarates,
gl :Jgona%/é@ tﬁ%r%ﬁﬁf’m&ﬁwﬂg‘;@%aﬂ | oo

; -am1no-3 d1chloro-a— [[6 [3-(2-pyridinyl)propoxylhexyl]aminolmethyl]
1E;f benzenemethanol;
4-amino-3,5~ d1chloro-a—[[[6-[2 (3-pyr1d1ny1)ethoxy]hexyl]amlno]methyl]
benzenemethanol;
W, 25 a-am1n0-3,5-d1chloro-a-[[[1-methyl—64[2-(2-pyridinyl)ethoxy}hexyl]
" amino]methyl]benzenemethanol;
and their physiologically acceptable salts and solvates.
Suitable physiologically acceptable salts of the compounds of
general formula (I) include acid addition salts derived from inorganic

and organic acids, such as hydrochlorides, hydrobromides, sulphates,

%0 phosphates, maleates, tartrates, citrates, benzoates, 4-methoxy-
benzoates,-z- or 4-hydroxybenzoates, 4-chlorobenzoates, benzenesulphonates,
p-toluenesulphonates, methanesulphonates, naphthalenesulphonates,
sulphamates, ascorbates, salicylates, acetates, diphenylacetates,

35 ‘triphenylacetates, adipates, fumarates, succinates, lactates,

glutarates, gluconates, tricarballylates, hydroxy-



-5- napht hal enecar boxyl ates e.g. [I-hydroxy- or 3-hydroxy-2-

; napht hal enecar boxyl ates, or ol eatgs. The conpounds according to the
“invention have a stinulant action at 02- adr'enor eceptors, which furthernore
is of; a particularly 5 advant ageous profile. The stinulant action was
denoristrated in the isolated trachea of the gui nea- pi g, where conpounds
wer e shown rfaﬁnamlseeda&baxmatea @fg. conhyagdxyonsr i3nyeelyby. PGF2a- or

el ectrical Hwalgt on gyglr%ounds fl rding to the i nvent i on have shown M
parti cul ar PPl BT S0ER4PP FeadYi 81Pa St hese tests. 10 . The
conpounds accorH18ngommunﬁﬁe acpuedingote thy iryeatiuh havd hestimedémentt dn

i seases, astOBlARenglickBol et aljheralthUid 0RO LrUE 180, algh oo asthma and
chronic bronchftis he conpounds accor to the iMVEhtlon are al so

i ndi cat ed a?gvﬁ%teﬁgGPW drofhe -t r B ghifulant |"=ﬁ’1tll%nm'&§o¢%}“°aﬁ'€i‘aéﬁqi gingtlee ski n

di seases, li%olated0pgemiehVer hAaIduihailpifs, wHeSR @abbOits REQITBR&NFE thabour,
gl aucoma, and in ﬁhe treat nt. of conditions in which there is an advant age

in | oweri ng3ya8t5e E"%Pal? coptractionsainrguaer Badlf e 2RELSEPEIG@LUI cerati on.

The i nvent istimalatdomnli ngbfypo‘unu‘s hmcopmmqu tle xheoipenbilsh abvd ehewd @ 20 (1) and

their physiga-palfiakly 1866 RIARLN 3F! 8480 ASBLIA o dor use in the therapy

or prophyl axis I5eases ASSoc! af ed Wt Hr 6VETrsi BT e aj rways obstruction
in huggn or ani el campsuads sccqrdingokm dhedivastimndinay beouddde in rhhent i on may

be formul att@@afﬁnthﬁb@ésfe%t h%c'lgt&fllh&p'}‘ée&ls@ﬂ&e Vmw?;_ SosNERELON
therefore 25 |ncI udes within its scope pharmaceutical” conpositions

conpri si ng SYEN | 38,8 30 FHEOME BFORSHiktf-a (1) or a physi ol ogi cal I y
accept abl e sal tTher camovatie dcberdiol torhul fivedt fo absQlkd MBS Al as

e B R RRE R b So R STRCLEY (3, Vet
suppl ggent aaoylgwlve ek cfaiduregarpsessioe, cpmalmmundslamyrb@lﬁocfdmal adreld i n a
form sui tatll etﬁ@ﬁ:r@ﬁ%ﬂeﬂr%i{ %th?ﬁllg¥ 1'ﬁh9|1a Pl J); %UEI! a% Iaé)en in0f TOr
oral, bucca arenteral, topica I ncl u n nasa re
admi nlst raiyoaﬁrlng gastric ac1d1ty, particularly 1n gastric and peptlc
ulceration.
The invention accordingly further provides compounds of formula
20 (1) and their physiologically acceptable salts and solvates for use in
the therapy or prophylaxis of diseases associated with reversible <
airways obstruction in human or animal subjects. : At
The compounds according to the invention may be formulated for
administration in any convenient way. The invention therefore
25 includes within its scope pharmaceutical compositions comprising at Y
least one compound of formula (I) or a physiologically acceptable salt
or solvate thereof formulated for use in human or veterinary medicine.
Such compositions may be presented for use with physiologically
aéceptable carriers or excipients, optionally with supplementary
medicinal agents.

% The compounds may be formulated in a form suitable for
administration by inhalation or insufflation, or for oral, buccal,
pafenteral, topical (including nasal) or rectal administration.
Administration by inhalation or insufflation is preferred.

35 For administration by inhalation the compounds according to the

invention are conveniently delivered in the form of an aercsol spray

«



v
Adm ni stration by inhalation or insufflation is preferred. 35 For
adm ni stration by inhal ation the conpounds according to the invention are
conveniently delivered in the form of an aerosol sara% -"6 presentation
from:pressurised packs, with the use of a suitable propellant, such as
di ch}or odi f uororret hane, trichl orofl uoromethane, dichlorotet raFI uor oet hane,
car@di oxi de or her i tabl e or froma buliser, In the case of a
presStr i sed aePB%%P ?H@ndgrs"é{'ggr?ﬁ?g Lsr’ﬁﬁiy""t‘)“é‘sdef”etthrng'i‘ns’ed‘sﬁyofptao?f‘i”&iai’ib‘aa val ve
to deliver a nptamredilark ,asmtnbs d&lchdamrmlﬁfh&iryimetfrmheadfriialhﬁirbalnharlambt;hane,
I nhal ati on- or f | ing t entlon may
t ake t he for m g?&-ﬂot‘bt.aétrgpl grEQ&h%RQD %Qggn %@[89{’&% 09 qt%e% su1 , t he
conpound and afien a nebyaiwe;m epr(’s‘MeTaSba@% asgmsasm@:lclﬂ@mmbrtf@t amssﬁlme The
powder conposi Lhmmaﬁybebaewpﬁwu %si Mavu@iﬁg qug@ {1 1Verf 9TmeR¥RER! €
capsul es or cartridges of e.g. gelatin, lister packs fromwhich the
powder nay be g stered with the ai d of an I nhal er or insufflator. 15
F](c)r ](c)ral admi Im Stralétm,ati\hﬁyph?fma&m\t}ét:ﬁt16@rﬂ|y05hﬁalaﬂldmy>rtﬁ@@ffhﬁlﬁﬂj’m
of , for exanp t abl et es ers,,.soluti
suspensi ons prg'ﬂea ETPHY éo?ﬁ?gﬁéjlingng? ?ﬁ?a SR E9T Q%%&?‘Sbﬁé gg‘iﬂ Sf ehteY For
buccal adm ni spomﬁroqontdtvelt:mnpo&irt roanplaya tpakéert méx faft h@fcoPound atdilal et s,
drops or |ozen vent Th nds of the
mvent | oriomay Berybes RAALESaRD SRR EIBANRE SR MEten S BERAT
i nj ection or cé?ﬁ'ﬂ%&b’c@ PAY (PEi wsepberqmnawénéo&aep fermeén |f<§'ﬁ peappbe

6‘%9” ed in uBhpsulesafechrivgds Glmé)@ e%sla@.'inl fbrnb'iits'teﬂq:%%k§0ﬂ‘1¢oﬂ' Wk W th
dded preservatw&r The co ch forms as

OSIt
Slspensi ons. - SOPERHIE BPY iR PETBHEEROMTY GPe iHetaen, BHIAPLST and. nay
contai n fornmul abhsufiflaigent s such as suspendi ng, stabili 5| ng and/ or
di spersing agents. terna a re t
form for I5econsti tuP oet %‘ﬁigkg{tra&ﬂﬁ] %é aw&euglceﬁ {:ée'ﬁﬁ%’ gglp&fr 89ye
wat er, before btbhe.form of for example, tablets, capsules, powders, solutions,

ree

syrups or suspensions prepared by conventional means with acceptable
excipients. .
For buccal administration the composition may take the form of

20 tablets, drops or lozenges formulated in conventional manner.

-l

q*Jf The compounds of the invention may be formulated for parenteral
administration by bolus injection or continuous infusion. Formulations
for injection may be presented in unit dosage form in ampoules, or in
multi-dose containers with an added preservative. The compositions
25 may take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively, the
active ingredient may be in powder form for reconstitution with a
suitable vehicle, e.q. sterile pyrogen-free water, before use.
30 For topical administration the pharmaceutical composition may
take the form of ointments, lotions or creams formulated in a
- conventional manner, with for example an aqueous or oily base,
generally with the addition of suitable thickening agents and/or
solvents. For nasal application, the composition may take the form of
a spray, formulated for example as an aqueous solution or suspension

35
or as an serosol with the use of a suitable propellant.



. $
30 For topical adm nistration the pharnmaceutical conposition may
take the formof ointnents, |otli Qns or, .creams formulated in a conventi onal

t manner, with for exanple an aqueodus or oily base, generally with the :
addi tion of suitable thickening agents and/or solvents. For nasal * .
application, the conposition may take the formof 35 a spray, Y ey

fornul ated for exanple as an aqueous solution or suspension or as an M
aerosol with tHeeuenmpatinds ofii theblieventdpreimaynelso be -fprmulated in Thetajonpod™ds

of the inveghidieiEhs 8L&P aBesdRbIW AL dr réE&tahn CRRRAS] ki.@Ns such as
suppositories or retention enenas, e. contal ni ng convent | onal suppository -

bases suchCt88t&ifins a9nyenriogsl SuRest gé/’(:é’ra?ﬂ%.sush as cocoa buljfsr gr
phar naceut iceRér @OygSdéi ons are described above for oral, buccal, rectal or
topical adminigtration. these be presented jn a.cqnventipnal nanner
2eb0ch at od Wt RPEH NI OF S HabaMO8e HEOMOACEY JBOSEH STy S IBEagEoD act i ve
conpound f buctdlg tectal n@nttopicalnadeinibt O5ny, ttheidGray, bevprebentey e a
conveni ent | ggwj | St I el e ci se dose

cﬁ\ i Bhal mbhrer Qs%ﬁoﬁ\]:%] w1tér9 co‘w\f\golqgﬁ xselealg'qf]p%ﬁe 0

enpl oyed w course depen the age and condition o atient and
on the route ofA aseRosedidaidy gtesagnmf Ackivie: aprreuddsiors the daastfiest rafti on by

i nhal ationgaf £5 8050%Mgt €0 A008g, WAL Al - BbAVeHiBAt 1 yOBdhSh it O ih k00N,
and for parenter?I adm pistration is O. Olng tojalggg for admi nistration by
bol uslo nj eCFi btp fgases. PEEHEyIT%s SBRNPYFE ¥ ficorrsa i9sAeMY OP nEsi on.
The conpounds @wicoéstitgod @ft tiee ipAvEsiiti efd reaytixe rpueparfesdniy ist ragaber of

processes, s, descrl,i |t f \ . rel . and R2 are
as defined Tﬁ(“)’? dagg'f’lieﬂr%ﬁgf%&r%ﬁur% (a ﬁ%’ln&\r%g%sm\é?ﬁ)éﬁvr&ﬂgfe%ts%gc| Pé@gmf;ng%ddi ti OY
t he pyri dyl20gg o fpr Ryrayagdndeiakratdén niesd0iGEmpoto 100hgy mpbafqr pamantengl be in a

form whi ch J,54 n t4 ' 3 ' : ' b
ﬁdﬁlﬁ%ﬁﬁﬂbﬁl %4 \lﬂlﬁlﬂﬁﬁégB 2y Pot @oﬂlnl%rtagff‘oﬁ Sg%cﬁ%g gﬁ%l:‘?id?wg y

convention met hods. appreci ated that certain o e reactions

descriped HWOHAwIAMe toapdma SobfadginistrishiproOheinfysddPs in the starting

material whi ch meecshpdunds! abforidifg eyl tRE GGeht idnhingy BRPhidar8SREChal Iy in
the 25 reduction processes descri ged ar{_l ciul arly where hy@ro en and a
cat al yst ar"'é’"’ﬁ"s"eﬂfawcf]%ﬁﬁ%‘??’aﬁs AR EetH1BHET | WREFAN % reqUir ed

R! and R? are as defined for general formula (I) unless otherwise
specified. In addition, the pyridyl group Py may be as defined in i

20 formula (I) or may be in a form which is subsequently convertible into - -
the required grouping by conventional methods. X~‘£

It will be appreciated that certain of the reactions described
below are capable of affecting other groups in the starting material
which are desired in the end product; this applies especially in the N

25 reduction processes described, pafticulafly where hydrogen and a
catalyst are used and when an ethylene or acetylene linkage is required
in the compound of the invention. Care must therefore be taken in
accordance with conventional practice, either to use reagents which
will not affect such groups, or to perform the reaction as part of a

30 sequence which avoids their use when such groups are present in the
starting material. ' _

In the preparation of both intermediates and end-products the
final step in the reaction may be the removal of a protecting group.
Conventional protecting groups may be used, as described for example in

35 ' “Protectivé Groups in Organic Chemistry", by Theodora Greene {John
Wiley and Sons Inc, 1981). Thus hydroxyl groups may for example be
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in the conpound of the invention. Care nmust therefore be taken in
accordance with.conventional practice, either to use reagents which wll

not affect such groups, or to perfargnthe reaction as part of a 30
sequence which avoids their use when such groups are present in the
starging material. In the preparation of both internedi ates and
endgggiducts the final step in the reaction may be the renoval of a

prot €Cti ng group. Conventional protecting groups nay be used, as described
for exanpl e i rpr@bected bprasydpetihyd qooopssuch @ §amiyd , Chinmesy ImgthybyrTheodor a
Greene (John Wiigker1de SQNS t!a)n('ecyi-aﬁ%),c%s S-E@!\lsash)égtq)ﬂlorgragulfb"—‘trgﬁy)'drt:ﬂyranyl

exanpl e be - 8- rotected groups. such benzy

di phenyl net hyld‘?fr“’?trll"ﬁﬁenﬁ”% S a‘“’tﬁ? B’Eﬂﬁle‘:&r@uﬁéo@ﬁch”calé'dac%pcy}'f‘ethdll as

t et r ahydr opyr agiyplup$lesuch ads ueszylsuuxnainhgalmym, a&ﬁ@gummygraups i ncl ude
aryl met hyl grou ben I th |_b &Nz I hen or 5

tri phenyPneth ﬁ hén Cl@%@r grou(}/s'fi Lépsyé‘sgc yﬁg érfe%yghftoth °r°§‘r‘etd’r‘ or
trifluoroacet yﬂrlftmmenet)dnal met hods of deprotection may be used. Thus for
exanpl e aryl et hyl c&{v‘%HPx‘on%@yTé%gmB@rH?V é’q}r‘&e&&i@h%&) 'BLyu%JeE | pppbesgpr esence
of a netal catalyst Ium on ar coal T Tet rahydr opyr anyl
groups may be %‘13&'3%@1‘&52’"@&1% SAreEPs mamces ram\mdcbaccbﬂrxémqeonéysmcw theoups

may be re”DVedpxbs‘éehé’éjb‘ﬂ' y&ieaawaalaamtacé% sugeénaam ﬁhr@raal:oam d e.g.
such as sodi si um

hydrochlorlc a bas ot
car bonat 80 and S'P’G[TBP%W PP HYoPD gg?‘ﬁﬁa hﬁ;}'yﬁé"f”eﬁ}gv ®Bye+&dSict i on
w tih, for exarnﬂrﬁ,ltmnsc Royd ng&IplSCm&)de rebhbved by hydrolysieneitgeneradidpsatess

Ny
g)’ a conpou %( %’i“éi a0 3f04 Ryéﬂalhg@ic iRy, & raeg & 5@l sl d
nventi onal on procedute ed. us, $or exarrpl e, 1'n one
process (a), mmmmmaronotgemmapamnm,aam )3 gRoughisoéh RE tﬂs,lcalwgg)e‘n

?E)(r)?ulrr:y(lbﬁ) pr B@CLe%vedbe re%antlon w?iﬂl%ylféi'é%@m&fe,agir%“aﬂé’ Rt gengial
15 In dne generaI’process (1), a compound oF general formula (I) may

be prepared by alkylation. Conventional alkylation procedures may be
uvsed.
Thus, for example, in one process (a), a compound of general
N formula (I) in which R! is a hydrogen atom may be prepared by
%&ﬁc- 20 alkylation of an amine of general formula (II)

Cl
\
7N
. H N o CHCHNR3R" (11)
v 2= S
/o:o OoH
2 .
3 - Cl
(wherein R3 is a hydrogen atom or a protecting group and R* is a
hydrogen atom) followed by removal of any protecting group where
present. '
30 The alkylation (a) may be effected using an alkylating agent of

general formula (III):
LCHXCH ,0CH ,Y-Py (111}
]
R2

35



25 [/ d (wherein R3 is a hydrogen atomor a
protecting group and R4 is a hydrogen atom followed by renoval of any

‘protecting group where present. -39 - The al kylation (a) nay be
effected using an al kyl ating agent of general formula (111): LI gHXCH20CH
2Y- Py, (rerrt 32 35 -9 .

4 (wher ei n (wheeeig | eka/ianteayiogmroper fegasnsmela hakbmen atanmssuchsas “"%I

chlorine, QhHEINR,OBrom@Aé A, i@dine,Mdraor;fer[%ﬁ&vlgt}%hmxygg% SUEh .8s

met hanesul phonyl oxy or p-tol uenesul phonyl oxy). "The al kyl ation 1s preferably

effected i r‘f‘eﬁﬁ%‘eﬁf’i@?&‘l‘ég"’iﬁ op prtoluenesyiphasyboxydi-d scavenger, for exanpl e,

i nor gani ¢ basesTheuslkydat sodii 6 Npraife Patlys sf bt 64 D0 Bied @re@é’rlﬁén?ﬂ abasesdsuch

as triethyl anine, diisaopropylethylamne,or .pyridine, or alkyl ene oxides

such as et ﬁ?’g)é%gleo%' 1 esg?vegnﬁgﬁypéﬁeexoa?f’b%’. ‘%'éga}"éﬁctfa\%ﬁ FEhCBhvRALChOFy

ef f ect ed i rrodastilupesrrbonetie,asrgandt drasesi $wehons airiethydmmingg. tetrahydrof uran

or 10 5 . nane_or, I _J:sQhuf vl tQpe
Hiq¥ op?léﬁryg&ﬁn% ng Pi@HRNE0 alg?%{ﬁé o% i@ e%l)éﬁygg <th %en%

substituted am'de e.g. “dineth rnam de or ¢ orina rocarbon e.g.
chl or of or moxage r eFRPYL 898 X iget wilem rgaptiont iamenverdently @ffectiedeimtaur e of

the sol ventsolf6okdém Gist fetBAL 18N eCXAHRl &tHeR) e Qf. 8Bt ANKYIAILEM Jar OCess, a
15 conpound .ofﬂgener%lwforrml a I n which Rl regresents a hydrogen atom

may beo pr epdPEY H§ K8 F.%‘tgi‘o'h”tt(?lf’z"é‘ﬁ oL e Yd 1gponEY hiket ey paS oSt tutsd
previ ousl y ahddie red. eximepty ifbataridei or @ ByIbragetedahpdboerisorge0glp convertible
(1) 20" rOUSIIB R B, B eoBBREL b Wlwelh ol iy RBE HPg SR a0 o der it ng
agent, fol lafwehe shdyentecessary by renoval of any protecting groups. o/
According to another example (b) of an alkylation process, a
15 compound of general formula (I) in which Rl represents a hydrogen atom
may be prepared by alkylation of an amine of general formula (II), as
previously defined except that RY is a hydrogen atom or a group
convertible thereto under the reaction conditions, with a compound of
general formula (IV):

20 :
R2COXCH ,0CH ,Y-Py (1v) =,

“‘V
in the presence of a reducing agent, followed when necessary by removal
of any protecting groups.
25 Examples of suitable R* groups convertible into a hydrogen atom =
are arylmethyl groups such as benzyl, a-methylbenzyl and benzhydryl.
Suitable reducing agents include hydrogen in the presence of a
catalyst such as platinum, platinum oxide, palladium, palladium oxide,
Raney nickel or rhodium, on a support such as charcoal,'using an
30 alcohol, e.g. ethanol or methanol, or an ester e.g..ethyllacetate, or
an ether e.g. tetrahydrofuran, or water, as reaction solvent, or a
mixture of solvents, e.g. a mixture of two or more of those just
described at normal or elevated temperature and pressure, for example
from 20 to 100°C and from 1 to 10 atmospheres.

35
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25 Exanpl es of suitable R4 groups convertible into a hydrogen atom
are aryl methyl groups such as benzyl, a-nethylbenzyl and benzhydryl.
Sui t abl e reduci ng agents include hydl@gen in the presence of a catalyst

suchsas.pratioum RIALhBuTLo¥ 1 den B LEUNN o8I gl 4 2 AgeoRneN ol cke!

or r i'um on a suppor as char coa
et hano} or netYenoeducdng ameegtn@ry ke @ hedrige a@etas gliborangnoetaheet . gydnde
tetr ydr of Ur agenOhs 3L EG b@%ﬁﬁ?ﬁé Oeoéﬂjnvgﬁnobgfob@dmag WEeL @higp! vents,

e.g. a mxture of two or nore t hose just describéd at normal or eIevated

t enper at ure arfthYpieksypydridg, é)?é\‘r?ﬂlg F‘?’dﬁf‘?@ fos Yooeectiantidh thess 10
at m)SpherSes 3153duc1nnggenNst eimatdewawom/rma pmlemdzotwpdﬂfdel?asemdbm wal e

hydr ogen ~“at ons g agent e such as di borane.o

ot ol Chydri do- W S BhyE et Bo R elanb ety PR ict T
l'ithiumalum nehherhthtedt»buﬁwltmmbhyﬂ sbhemnbs fehrabyirofemat.i on Wit h t hese
reduci ng agents wi [ e e ar k0|

i ncl ude al cohol s salvj'l(‘: 8 gd#'g ﬁantg}a foq‘ﬁ'["%glr%(l)?,m%%g F{théﬁgﬂg %ECWAgdﬁ(?qen
ether or tert-#iomg| lﬁm{SW}'i the himtereadiste righgeradf fenmylaviyenmay @Grrfﬂﬁmnd of
formul a &II) where R3 and- R4 are each hydrogen atons is used, the
iMeHmdgualmneoffowmviﬁormybefonmd 10 d
\// \ 2 N _.//.e JJ HCH2N=i XCH2OCH2Y- Py . OH R C1L 15
Reduction of the inine u5|ng'FhQ condi tions descrlbed above fol | owed,
where necessary, by reﬁd&al\of gy~ ICO N CH g Cinbepys, gi%les a compound of
gqu;al formula (1). In anothef,”gengy al m2ocess (2), a conpound of general
formula (1) 20 may be pVepared by reduction. Thus, for exanple, a
conpound of gener al for mul &1 (1) may be prepared by redUC|ng an internedi ate

of gener &P _ o _ _
Reduction of the imine using the conditions described above,

followed, where necessary, by removal of any protecting groups, gives a
compound of general formula (I).
In another general process (2), a compound of general formula (I)
20 may be prepared by reduction. Thus, for example, a compound of general

formula (I) may be prepared by reducing an intermediate of general

A } " formula (VI):

\
25 xu_J \\-_xl-x2-x3-CH200H2v-Py (V1)
~/ \o___o/
/
cl

wherein at least one of X", X!, X2, X3 and Y represents a reducible
30 group and/or Py contains a reducible group and the other(s) take the
- appropriate meaning as follows, which is X4 is -NHR5, x!is ~CH{OH) -,
x2 is —CHZNRa- (wherein R3 and R® each represent a hydrogen atom or a
protecting group), X3 is -CRIR2X, and Py and Y are as defined in

formula (I), followed where necessary by removal of any protecting

35 groups.



formula (M): d 25 X4, .1t X1- X2- X3- CH20CH2Y- Py
(VI) * - ClL wherein at least one of X4, X, X2, X3 and Y represents a
reduci bl e 30 group and/or Py rpnrt ai ns a reducible group and the

h K _which is X4 i's - NHRS, XI-
|Ots -62:1(4?64;61 exg&qtg@%rigmq%?w{% 3 n Je mga‘i'cﬁrelrlé?ply’ eséntVde:hydrisgen ...
atom or a [ 6Feus | ﬁ@P,gP( U a mups-ﬁmﬁ&)(whaminw argrY¥sente zas;rde:fl ned
formula (I )oonf;@ﬂﬂlgwci:ov"h%l%geﬁ%s%Qia\iybi/c rl‘féﬁ?é/%na@i n¥opre9< p?lt | n:g

roups reduci b roups I'ncl ose ere| l X
?s apgroup Wtf"&l?‘ grogp ?”:‘? a® %P&Dﬁy CPE'Wdrﬁ(W?ér%T"T‘FtRslqe@mbsent@ a grou-
convebti bl eimtioe Hydﬂﬂg-éngbgupcabfaé yrbep Eygvmﬁen&tﬂsoa g{]oglb 0XaPhHE aaGrOUDS

| met hyl r S nz nmet enzy r, an
ArY ot YL R e Ro1PRAK L QRN AL O ePeREY 2 35roup

i mne (-CH roup or. a £cofF

CR1IR2X (whareuX -lcﬁzl@;_tR@XaJ R(emyllbpa drke@méileabkyaiymyﬂe)ne,oemd pP-i¥3a is a
group - CHZI}E, N okil %R:fu aI kenyl ene or alkynylene, and Py is a pyridyl
N- oxi de group. The reg Il on may be effected using reducing agents

conveni ently 10The re%l“éﬁ/é\?yf'?ﬁ ef fretied derdngoredyt iketagpetlss conyandsntlani des,

prot et ed apbefed ﬁdquHGSned%l:Kyd?ESf uﬁte%ééﬂesmm , Nt idRs OT YRSt efihus, for

exanpl e, when X4 i ne for Ia resents a nitro group, this may
be reduced Y6 "% 52&‘%6’ %15‘5"5%1 Poﬂ@nﬁ?‘ Hra BE°YASesence of a catal yst

as previously diéssy |ﬁmdeiamp1p; omessx‘( ih qmre'(rallg’ormula( lQ)/é‘ \Nbﬁﬂeéélatéﬂa gener al
t reduce
formul a (V'r)lth?l?;’rﬁﬁﬁ,mtﬁlé n?a&/‘_gé qfegb]é)ed ba Ca arroegfg%Fg us%réci” Sﬁgq%?ndjébcr i be

group usi ng drogen in the’presence o b
for process$hgipresapee of)a CRIth)rf-ﬁ»a?#S \sleyioustig CI'&astmclvatg fagerocessy (be,paror
exanpi®e a hydride such as 20 di borane or a netal hydride such as
l'ithium al um ni um hydr.ide, sodi um bis(2- rret hoxyet hoxy) al um ni um hydri de,
sodi um borohydr"ﬁﬁé %r ig| ggnemphniormyla (e reprgsanéacd i8R0 refpubehdsfreast ed in

a sol vent, behe¢duca@ioopr+GH(6H)4 igroup using hydrogen in the presence of a
catalyst as previously described for process (1) part.(b).
Alternatively, the reducing agent may be, for example a hydride such as
20 diborane or a metal hydride such as lithium aluminium hydride, sodium
bis(2-methoxyethoxy) aluminium hydride, sodium borohydride or aluminium
hydride. The reaction may be effected in a solvent, where approprlate e
an alcohol e.g. methanol or ethanol, or an ether such as {;“
tetrahydrofuran, or a halogenated hydrocarbon such as dichloromethane.
25 When X2 in general formula (VI) represents a —CH2R5- group or the
group CH=N-, or -X2-X3- represents -CH,N=CR?X- this may be reduced to a \‘)
-CH,NH- or -CHzNHCHRZX- group using hydrogen in the presence of a
catalyst as previously described for process (1) part (b).
Alternatively, when X2 or -X2-X3- is the group ~CH=N- or -CH N=CR -
30 this may be reduced to a -CHyNH- or -CH,NHCHR2X- group using a reducing
agent and conditions as just described for the reduction of X! when
this represents a >C=0 group.
when X2 or X3 in general formula (VI) represents a -CONH- or -COX-
group, this may be reduced to a group -CH,NH- or -CHyX-, using a
35 hydride such as diborane or a complex metal hydride such as lithium
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an ‘al’'cohol e.g. nethanol or ethanol, or an ether such as tetrahydrofuran,
or a hal ogenat ed -hydr ocar bon such as ,di chl or onet hane. 25 When X2
in general formula (VI) represents a - CH2 R5- group or the group CH=N-, or
- X2- X3- repiresents -CH2ZN=CR2X- this may be reduced to a - CH2ZNH or

- CHZNHCHR2X- group using hydrogen in the presence of a catal yst as

pre sly described for process (1) part (b). Alternatively, when X2 or
-X2™3- is the IS, e dtq a
-CH2NH or - g’ﬁ&% CR_S%?J% usli ng a re acr?eggoé\éeethgby %?%nnlg‘l tlﬂo%gggs j(l%s
descri bed for ?hb"%dﬁmﬁ @R AT eidieTaherg + ipEraneprefsean Pradie=0lgedigs: Wien
X2 or X3 in generaI\mERrxﬂJlrepx(e\éle)»téeaobﬁaﬁ,ntﬁlﬁx g x Of s r:gOX-amémrenetéy S
may be reduced to a _group - CH2N CH2X-, using a 35 hydri de such
as di borane or Ca-&AHEYRYIeRRY AT Pﬁy’iﬁqraee@ﬁchz-a«sa}‘fecnﬁﬂﬁ'?ﬁ or Cogp3lklydf9i um

hydri de or sodltum liay( Be m%b@eye& hD}qu ajktymerﬁu Tl chyqr ane/nene areepkyEiRel guCh
as an et her, g]}%g ;t r,ahydr of L{I’ an_or sents

oroup CRUR2X witeh DPENS] B AR nseatte 5 ts3beiisty 75 1rdne o st a8
C2r 4 al kenyl ene’onrprroZess (@Dkpartl éme, Aliesnabivebe, mpeoced st bzgaﬁkﬁh’kyhem
or C2_, alkyleqe; gspec S g t.he~pre , a, cat al yst
as previously escrl bédélfk%ﬁwern%clelg% E%? o F{'d Eg/ & AET%I’%?[;E.%?V)% when®

C2- 6 al kynyl en@lkgnykens @zspﬂcwvr%thsene tom exafaye By dFeaRic édd td leed@msoned

al kenyl ene or G213 facill €l 8D unl E802RALEY BhYa Sk Nk faogoﬁ)eaqpéenhwrm%@d
a | ead- poisoned pal |l adi um on cal ci um car bonat'e cat al in sol vent “such

pyri di ne, oPT| Jr’(br‘ﬁlﬂﬁl Bt U RYSRiAR He 8 sPlyeab sue ta%ﬂéﬁt%‘él greamgk @
etﬁe'f at a Iowlbenwbat-w‘_eeeeg; 60 When Py represents a pyridyl N oxide

group, this may be red rid opu ng hydrogen and a_ cat al yst
such as Raney ni Ck"é{he"u% éeg’b‘TVE% ?é/ﬁ“g qr?xé c9%8l“¥e.t3'qsn%ﬁvhgﬁoﬁ d”‘i%é to
VWere it is desi pﬂ)idynngltdw Emmgehymogessaee 4 thiakmd é@h asORargg rickel, in -
protectedlnterne genera r%la(llh l(VI , It is particularly
conveni erts to Gs& a ?%ﬁ?p - Bidlor RS Wwhich is capabl e of being
renoved under the r%@melxtglemme@,nsp trer sexenptecesses (1b) and (2), to use a

protected intermediate of general formula (II) or (VI ), it is

ven

particularly convenient to use a protecting group R3 and/or RS which is
capable of being removed under the reducing conditions, for example
-g::} 20 hydrogen and a catalyst, thus avoiding the need for a separate
deprotection step. Suitable protecting groups include arylmethyl
groups such as benzyl, benzhydryl and c-methylbenzyl.
In a3 further general process {3}, a compound cf generzl formula
\_ (1) may be prepared by deprotection of a protected intermediaste of

- formula (YII)

C1
\

/ N\ '
R6HN__e /*—LHCHoNR 3qxca ,0CH,Y-Py (V1I)

-:. OR7 R2

— R 1

30 Cl

where R3, RS and R7 each represent a hydrogen atom or a protecting

group, Or R3 and R7 together represent a protecting group, and/or any

hydroxy substituent in the group Py is protected, with the proviso that
35 at least one of R3, Ré and,’cr R’ represents a pretecting qroup and/or

Py contains a protecting group.



20 hydrogen and a catalyst, thus avoiding the need for a separate
,deprotection step. Suitable protecting groups include arylmethyl groups

‘such as benzyl benzhydryl and a- nethylbenzyl In a further general process
(3), a corrpound of general formil &3 (1) may be prepared by deprotection of .a
prot ected internediate of 25 formula (VII) C1 ReHft_* e,

. j HCH2NR3

Cl vvhere R3, RgH %&Egn ffeecpgr“egeqﬁ?u‘js 8r'§)e§éﬂa%tr8fn tohrEl<51 ]beme% |a¥|g ?@
group, or B8 uaed, I%‘Btiegeuhed prepiesdnt dhpsotfect exeppye oRP m%yndémresamy

hydr oxy sulaﬁtéé)m@@hmgme g! Fﬁuee@,p WAt RS 8- cefol fu ;opehmrg é@;{vg t at

| east one of ) re resents a prot ecti ng our

contai ns aiprifieceresegeyrafug. metal &@alwn\ﬂén% ®dal adiuBt ¥ €hpkFogl bups and
met hods foran&hﬁl Rarwfouraﬂ/oﬂa»y? hﬁy%‘dﬁ)@es@& dewyub@igpr@detw)slgyoufmus for

exanpPe, resent an f hyl I ch may be
renoved by H% rPc?I §‘§T°s"e b’f %’8n§’r”@sgh $]é‘tgr|ﬂ1é‘le %taﬁﬁéw]q ‘Be. g.
pal | adi um bmdmmllcou:l )aelrb)ndbnrtrlaat;lr@matnd/aobad%?(aga.y spejume bpatoxdde’)adyl a (e. g

acetyl) greu}gf&t%&hag% 3ecRIOVES. D¥ciAbL) g 1 t@mp%' il mneral aci d
(e.g. hydrochloric acid), or treatinmg w a base |umhydrOX|de) I n
a sol vent such Iasaafrvrahebmpowegt aft hfamcﬂeprekectmprmréi tee gnoups

further enR3difieR? wfy toetHER RpeEddnRNa HroEESSinGg R rdubeadiAUPSohPouna KB and

R7 mayzotog%t pmeur ar F\P{I&gent a protecting group as’in a conpound of_ formul a

(M11) 1 NH. . O X._C. HCHM NXCH 2 OCH 2Y- Py
(Vi) /0=0 O 7RC R8 where R6 represents a hydrogen at om
or a protecting grpup, Py may contain a protecting group and R8 represent s/
a carbonyl or thiocarbonyl 20 nmoi ety or a group CRLOR11 (where R10 and
R11 each represent i!-h.yd\{ogen RY
RE6NH__e HCH ,NCXCH ,OCH ,Y-P VII
/ \ {
Cl R

where R represents a hydrogen atom or a protecting group, Py may
contain a protecting group and R8 repfeoents a carbonyl or thiocarbonyl

20 moiety or a group CRIOR!! (where R!? and R}! each represent a hydrogen s
atom or an alkyl group, or one or R10 and RIl may represent an aryl z::i
e.g. phenyl group) formed from an aldehyde or kefone such as
acetaldehyde or acetone. A compound of formula (VIII) may be converted
into a compound or formula (I) by hydrolysis under acidic or basic o

25 conditions using for example aqueous hydrochloric or sulphuric acid or ~
sodium hydroxide, with, where necessary, removal of any other
protecting groups using the methods described above. The hydrolysis
may conveniently be carried out in a solvent such as an ether (e.g.
tetahydrofuran) at a temperature of for example room temperature to

30 100°C. |

o In the general processes described above, the compound of formula

(I) obtained may be in the form of a ealt, conveniently in the form of
a physiologically acceptable salt. Where desired, such salts may be

converted to the corresponding free bases using conventional methods.
35



3

atomor an al kyl group, or one or RIO and R11 may represent an aryl
m e.g. phenyl group) fornmed from an al dehyde or ketone such as acetal dehyde
ok acetone. A conpound of formula ('\A N may be converted into a conpound

or formul 1) b d d t
f or nrp?e(a)que)c/)us yﬁ;ﬁi%@hgcﬁneg‘%&r‘) §?|1Ejepr?ﬁ??% gchf 8?"‘%06’89 r}ﬂlﬁﬂie&g ngI "
Wi t@mer e nefoessha () rmeayDlva | preparedybyptrieect jngos eximpngndy b ugEnensl fgradia

et Tt descr! @90, 280YR o @}Qgpms@go;cxah%mg J&%%iﬁéu %lat%ysu%abq%r L Rtattchn

a solvent such as teta ture o

exanpl e room t%sn'ﬁ%?tdl"eli%ﬂteo {’KF one, hberoform, eh Y’géﬁie\i%ﬂe PF (e giendol, e.g.
desclrl bed abovgathbha cgfmumdo;oflsé.cyrayéraﬂ(,l) obt ai ned may be in the form of
a salt, 6onvenient i.n, t he form of hys olo y accept abl e sal

oa Somventent by el B 0 oL 2! 51 B WcSlag! e ERERt ey THOE T o
usi ng convent i salak, rmthmtimg @her physidlegiPhili atogptabld sadteepfatiee salts
o e ComPOuNieBlndCBF'Rhefd rormuta (107 M ChhoRYohE RESRAL ST bY

reactlngaconpoun fornu ropriate acid in the
presence of a sui twneasaﬁeceﬁic sumlaeeraeét@mompwr@ oac@mnel formwreof br e

ethyl acetate o, @fed eefgotnay %egobmm@w reg‘&m@ﬂm o? s Ic%erpéaanama 5
Physi ol ogocal | y accept able salts nmay al so fromother salts,

i ncl udi ng ot hefaGsms Bfo%‘)lceal’?‘i?da%’célﬁf‘%l‘[ﬁlef%%{'l%l§ Ellc)f upHg eamptheRalof
gener al for nul methbys. usi ng conventlonal met hods. When a specific enantioner

of a conpound of general fornul a s required, t.his,m Q I N by
' in/lut lon of a co ‘éss'pbrhdﬁnﬁge’fag'g ?nﬁ"ea?ﬁm rc%tr?pgﬂrfﬁ: Z}y a‘éﬁ(la\fealf“ggdﬁl ﬁ?i (n)
usiTg convent i osesll torgohodsaltFhwish the oaemetangfl @ compapnd @rﬁrguteeab;ﬁmrmald y

active acid may pe H?ees.iﬁ t5RE HiRBied o {ddnblfe LAFAITRLE Y oBosiARBPURY Of

general figrnul a 15 resu m Xt ure ts may be
separated for esempedyb raqta@maloﬁayswysq ipn s dntorthe giastepgoisomeric salts

di ast elre]gal SOWFHO% #RdchS the QLU Yeaheddh@ 1 6RGULF ofl cBRSEUNIOSR geRéra €OFAHNT Of
ener r
g a orm 35} be isolated by conversion into the required free base.

Alternatively, enantiomers of a compound of general formula (I)
20 may be synthesised from the appropriate optically active intermediates
' using any of the general processes described herein.
g;;; Specific diastereoisomers of a compound of formula (I) may be
| i obtained by conventional methods for example, by synthesis from an
appropriate asymmetric starting material using any of the processes
25 described herein, or by conversion of a mixture of isomers of a
\ compound of general formula (I) into appropriate diastereoisomeric
derivatives e.q. salts which then can be separated by conventional
means e.g. by fractional crystallisation.
Intermediates of formula (VI) for use in the reduction process
(2) may be prepared by a number of processes, analogous to those
described in UK Patent Specification No. 2165542A.

Thus for example intermediates of formula (VI) in which x! is the

30
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may be isolated by conversion into the required free base. Alternatively,
enantioners of a conpound of general fornmula (1) 20 may be  synt hesi sed
fromthe appropriate optically actiyg internedi ates using any of the
general processes described herein. Specific diastereoisoners of a'conpound
of formula (1) may be obtained by conventional nethods for exanple, by .
synthesis froman appropriate asymetric starting material using any of.
processes 25 descri bed herein, or by conversion of a mxture of iso S
of a compound of general forrmula (1) into appropriate diastereoi soneric
derivatives egrpupsaf40s mahitsh pregaredafirdse astglakettard 0f foomuen{i®hal neans
e.g. by fractional crystallisation. Internediates of formula (VI) for use
in the reduction process (2) nmay beCprepared by a number of processes,

anal ogous to those 30 described in UR\.Pat_ent Speci fication No. 2165542A.
Thus for exanple internediates of forpula)\(VI) in which X1 is the 35

-15- group /C=0O may be prepared X a halek€00hdladf fornmul dIX}X) O X4 _

Y

-i COCHZHal (rxy d (where‘X&:ié as defined in formula (VI) and
Hal represents a hal ogen atome.g. brbmne) by reaction with an am ne of
general formula 10 (X) R R 9NHCXCH20CH 2Y- Py (X) R2 15

(where RO is a-hydrogen atomor a group convertible thereto by catalytic
hydr ogenat i onfwheFgeX f dgces slefiagd Ja Eemmede Y1) nand Hal Fepresrptssalhpdeden f or

exanpl e tetrabygds @Lyr Fromi Gt bh Uttt BB DY th &N 8hinedb P gaRer &iNIFBFMAIIQI M
di chl or onet hane, di et hyl f ormam de, acetonitrile, a ketone such as butanone

or met hyloi sob&)wl ket one, or an ester such asO 20 et hyl acetate, :
preferably in the presence of a basglsuch as : A
9 l :
R NH?XCHZOCHZY-Py _ (x)
R2 ' |
‘15 (where R? is a hydrogen atom or a group convertible thereto by

catalytic hydrogenation). The reaction may be effected in a cold or
hot solvent, for example tetrahydrofuran, tert-butyl methyl ether,
dioxan, chloroform, dichloromethane, dimethylformamide, acetonitrile, a
ketone such as butanone or methylisobutylketone, or an ester such as-i::i
20 ethyl acetate, preferably in the presence of a base such as
diisopropylethylamine, sodium carbonate or other acid scavenger such as
propylene oxide.
Intermediates of general formula (VI) in which X! is a group \;)
_ >C=0 may be reduced to the corresponding intermediate in which X! is a
25 group -CH(OH)- using for example a metal hydride such as sodium
borohydride in a solvent e.g. ethanol, methanol and/or
tetrahydrofuran.
The intermediate amines of formula (X), particularly those in
which Rl and R2 both represent hydrogen atoms, and their acid addition

30 salts are novel compounds

Intermediates of formula (VI) in which X2 is the group -CH=N- may
be prepared by reacting a glyoxal derivative of formula (XI)
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3

di i sopropyl et hyl am ne, sodi um carbonate or other acid scavenger such as
propyl ene oxide. Internediates of general formula (VI) in which Xl is a
gebup ) C=0 may be reduced to the corygsponding internediate in which Xl is
a 25 group -CH(OH)- using for exanple a netal hydride such as sodi um
borohydride in a solvent e.g. ethanol, nethanol and/or tetrahydrofuran. The
int@di ate amnes of fornula (X), particularly those in which RL and R2
bot ®Tepresent hydrogen atons, and their acid addition 30 salts are
novel conpounds Ingernediates of fornula (VI) in which X2 is the group
-CH=N- may be prepafed by reacting a gl yoxal derivative of formula (Xl) 35

-16- C1\ X4 _ ! /'-—-"OCHO (XI)y 5/ d (where X4 is
as defined in fx4 a (Vv jochoan ami ne of formgxa)(Xi' (in which RO
represents a hydrogdn_atdn), in a solvent such as benzene, tetrahydrofuran
or an al gohol e.g. effianol at tenperatures up to the 10 refl ux

tenperature of theClsolvent. Internediates of formula (VI) in which X3
represents -COX- may be prepared by acylation of an am ne of fornmula (Xl1)
Cl 15 X4 _ . l{whefHIMHRB as defined in formula (VI)) with( ¥k Ianife GF €omfise(xX1

and X4 are as gdefi ne § eVi ous IS hydr 0g ato ru5| n
activated deri\gt A o? ﬁp’é%sie&)éﬁfa f‘éﬁ?’fﬁ?lea i‘tﬁ“l) ‘V%H ﬁ?l? iizene,
tXiil) 25 t8dr arafgire famsni mataedattr_ﬂhpi/aet.gvesthanol Lﬂetemramrdeazod: itdetteor med
by reactiggn of etf'li'sx Q:%lnﬁid;@fhfé.)of*"’.tﬁ@ Fﬂ\;e]rﬂ: car bonyl di i m dazol e. The

in a so

acyl ati on may e carrie vent such as a%etonltrl | e. _
K_j Intermediates of formula (VI) in whlqh represents -COX- may be

prepared by acylation of an amine of formula (XII)

c1
15 . \.._o
x**_./< \>.._x 1_CH NHR 5 (XII)
C1

: 20 (where X! and X* are as defined previously, and R3 is a hydrogen atom)
(;;} using an activated derivative of an acid of formula (XIII)

Py-YCH,0CH,XCO H (XI11)

25 Suitable activated derivatives include the imidazolide formed by
reaction of the acid (XIII) with 1,11- carbonyldiimidazole. The
acylation may be carried out in a solvent such as acetonitrile.

Intermediates of formula (VIII) may be prepared from compounds of
formula (XIV)

30 C1
\ 1
Oo : R
o AN J - \
R NH—_O\ _(fHCHzNR ?XCH20CH 2Y Py (XIV}
o—_.....o OR 7
Cl
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Internediates of formula (VII1) may be prepared from conpounds of ra

formula (XIV) 30 ad\._ R6_N HCH2NR | XCH20CH2Y- Py
YXIV) C1 35 - 17 - (where R6 is as defined previously, and R3 and R7 are
bot h hydr ogen Q atons) by reaction with '

1, 11-carbonyl di i m dazol e or 1, 1%l 1% Hhi ocar bonyl dii m dazol e. The am nes of
general forrrula% in which R9 IS a%rou opvertible to hydroge
and Rl and {@bezg & bit penoRfri8ge PraY Hits ﬁaya”HeR p@@BaFF edTB\POLRAMITBIFOf a

conpound 0fat€ﬁ§‘)®'b9| réa@tﬂbﬂ aih 11,0 Lidarebhyld i RRidazobe bydr pglen atom with an

am ne RONH2. afdt r ){ebe effected in the absence or presence of a
sol vent suc “é%arzgoﬂé EIaL % but anone or nethyl isobutyl ketone, an ether
e.g. tetrahydrofter amires af mneralsﬁdmtulau@@dlramrdeh Ris aigmeehy! f or mani de,

|1
opt i onal Y do LiianBt 48 AFSedin %ro™ A a5, S0 UDALLORBLE, B, & O 9ani

am ne’ or i1 sopr opfy |'am ne terrpera ures
bet ween OO@f&H@quhéY reeEtion efip carrRAUed of Eﬁée@él fenmula \i{dR) tinewhigicRPon i s

carried outjd Q {54 GRGR u&fchaarﬁ%i’rf‘e”h?nge fﬁ’é‘)réﬁﬁ%ﬁﬂﬁé H@Xefl?éc

heated at tenperatures uE for exa VWher e -desired se uent
reaction withthyPsgRas P R‘]’?@e‘ﬂﬁee%rﬂ:é%‘fe%?‘éqh Bt AL e Bicdr QE ?ﬂ°£?| num
in a sol venir seiclylassanutgal dehohe,eag. etebham.gl yeteladgd@fooaponna of fornul a

(0, uher e Rlen ey clyRdems 3 OBinbBLATIRAALES L LANAY AE UL lheeldcd | (X))

and (APl) are el ounds ot y repared by met hods
anal ogous taf ehesse a'e@tlaﬁb@ﬁlﬂ'mrcatfh@%ﬁe%ﬁawmﬂm ﬂk“riom -@enpounds.

Sui tabl e matfig 1fa95n4)roepraw agmd&sﬁﬁ%dhﬁaﬁangfatf eémraau(egltkétweé#, ‘ti)°c (X)

and (XI1l1) are describ in UK Pat ent Speci fi cations Nos. 800A o/
2159151A arﬂfdzﬁfessaﬁwﬁﬁamwafvf‘ee ek eiis Beiveat ¢ or‘i’hP?lcq"Gdé%FciBW is

her ei naft ercar8®ed out in the absence of a solvent, the two reactants may be
15 heated at temperatures up to for example 1500C. Where desired,
subsequent reaction with hydrogen in the presence of metal catalyst
such as platinum in a solvent such as an alcohol e.g. ethanol yields a
compound of formula (X) where R? is a hydrogen atom.
Intermediates of formulae (I1), (IX), (XI) and (XII) are either
20 known compounds or may be prepared by methods analogous to those )
described for the preparation of known compounds. {fj}
Suitable methods for preparing intermediates of formulae (II1),
(Iv), (X) and (XIII) are described in UK Patent Specifications Nos.
2140800A, 2159151A and 2165542A and in the exemplification included. .
25 hereinafter. ' _ _ o/
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-18- The follow ng exanples illustrate the invention. Tenperatures are in
QC.."'Dried refers to drying using magnesi um sul phate or sodi um sul phat e
except where ot herw se stated. Thin |-ayér-chromatography (t.l.c.) was

carried out ‘on Si 12/ nd flash col um chromat ography (FCC) 5 was
carr

ed out on silica rck 9385) . usi.ng, .un|less otherwi se stated, one-of

t he __'I owi ng sol vi’fﬁ @/E%HE:“ -"'%3%)7%élﬁ_g‘.‘settrﬁgﬁoﬁ%.eo.l@@ngh‘?fbn?ﬂ?peraE“res are
B- he¥ane: et hyl im®6t atberied! eefigtabndyits tuding negeefiamokuldhatetdry badiiune. The
f-ol | owi ng abbr gy atj : il : v
di met hyl f or rramg%@?g%é?%%:?ﬂtgiwg%teérj i°6ﬁ§ﬁ“§fehsgttsa%ﬁ‘? .ngqﬁ!ﬁg{a%@ n"”"g’h%éﬁqf Fum (1)
chloride; DEA {(t4l.m HiwesotrTEHSE OukydmFike n},i)yébsﬂi pekurg | chroploardeny THRES -
LA o 3 B e B ans, 100 unless othetuise stated,

-(4- -3, 5-di none, rmedi at e
4 am o o (2t RBATIg PLhAS Folkey SheeencieRurs: cthanedi i Arnge:
N-E)G-[(S- (_ZaPyB-eraixyé:)etByp{anpya&uel:tomt}wlyeslmyjlnlebetﬂztem?ém:barﬁ‘amsilne A m xture of
2- bromopyriding (2,00),. N-[6: - pPropyn oxy] hexyl 3 20
beri zenenet hangﬁ(eﬁgy%{lﬁﬁ) , qBLrFélgﬁY'%g%?gr@ﬁg%Wé’gi ¥ 4850 Ho7gfet nd
di et hyl am ne (Ruriofumas BNF r-r dinakhgbforman idegeBTACor WiSH tripteayhrhoapitimeld)

aqueous sodi ' : DQmds _ | l.e; hyl eth
(Deicki )~ Thel BB IELE A e Ry b G bur T ed by

FCC el uting wi PMSttPdretpyleulpbpxide; gi AR -t bRt rerpiutybepmenien biswlphate. as
a yellowoil (3.0g), t.l.c. (diethyl ether) Rf 0.05. Internediate 4

2-f2-[(6-B | | et hyl j py,r i di 1. f 2-pyridineet hanol (5g),
1 6% br omonoxLaiermbdiae ol SH-am s ik o el (i EareaRT e o%om ) an

TAB (500ng) was stirred at roomtenperature for 6h. Water (100m ) was added

dth I ' ed, W t. . e 1 '
er e Wshed w CRLaReElenE B RSl U ahs Stk ATy o TR ABRFerB ARG

was purified by FCC eluting with hexane-' hexane-ether(1:1) to give the

title compoundidSragdiate 3 a colourless oil (6.6g), t.l.c. (hexane-ether
1:1) Rf 0.19. ‘

N-[6-[[3-(2-Pyridinyl)-2-propynyl JoxyJhexyl Jbenzenemethanamine

A mixture of 2-bromopyridine (2.0g), N-[é-[(2-propynylloxylhexyl]

20 benzenemethanamine (3.2g), BTPC {0.07g), cuprous iodide (0.007qg), and
g;;} diethylamine (20m%) was stirred under nitrogen for 18h, treated with
i aqueous sodium bicarbonate (1M, 50m%), and extracted with diethyl ether

(2x100m%). The dried extract was evaporated and the residue was
_ purified by FCC eluting with diethyl ether to give the title compound
25 as a yellow oil (3.0g), t.l.c. (diethyl ether) Rf 0.05.

Intermediate 4

2-[ 2-[ (6-Bromohexyl)axylethyllpyridine
A mixture of 2-pyridineethanol (5g), 1,6-dibromohexane (20m%), 50%
30 (w/v) sodium hydroxide (20m%) and TAB (500mg) was stirred at room

temperature for 6h. Water (100m&) was added and the mixture was

extracted with ether (2x100m&). The organic extracts were washed with

water and brine, dried and coqcentrated to an 0il which was purified by

FCC eluting with Hexane*hexane-ether(1:1) to give the title compound as
35 a colourless oil (6.6g), t.l.c. (hexane-ether 1:1) Rf 0.19.




-19 - Internediates 5-14 were prepared in a simlar manner fromthe
appropriate al cohol and bronmoconpound: Internediate 5 5 X
'3-[3-[(6-Bronmphexyl ) oxy] propyl I pyridine . as a yellow oil (11.0g), t.Il.c.
(hexane-ether 1:1) Rf 0.16, from 3- g{’m di nepropanol (10g) and :

1, 6- di br onohexane (40mX) with a reaction time of 3h. Internediate 6 10

(2)-2-t4-[(6-Bronohexyl) -1-hutenyl ] -3- (phenyl net hox yridine From .
(E/ 2)-4-[ 3-1(‘6}‘1‘8‘?%9%%%%%2%%‘% B rrie??léél %“3 £ %@T@r%l’-“%ﬂ”e( 2?[’)7’?Pg§“eand O
1, 6- di br.oncirexrenrdatd rloghyl amd tiromogamgevnidon tinme of 18h and using et hyl
acetate for extraction. FCC eluting with cycl ohexane-ethyl acetate (100:0 +
95:5) gave the title conpound as a yellow oil (1.74g), t.l.c. 15

(et hyl acetlatBrnsdipbtdyane 5:95) Rf 0.17. Internediate 7

é- %T‘ZE-L(F- gmwile(&ybmﬁbﬁk@tnbkw;ﬁnaﬂ]%ykwﬁedb@&hﬁépmw oil ()11.0g0), t.l.c.

-Tret hyl - 2-pyTT di nget han 5g), An , ©- di r.onohexan :

stirring tk‘g‘\éF%%FF'b?f ra'nﬂ lﬁ&egu}éeg% ?F%yd‘éﬁl?%ﬁ’mﬁg?‘ﬂel gﬁgﬁug??ﬁg et hyl

acet at e for1,éxditaohoterxan&CB0aRklitwiny avirehcttipol bivex afic3h:

0 cycl ohexane-ethyl acetate (92:8) gave the title conpound as a yellow oil
(9g9), t.l.c. (SystemA 80:20:1) Rf 0.6. 25 Internediate 8

2- [ 3-[ (2- Printernadieks |6pr opyl ] pyri di ne From 2-pyri di nepropanol (13.7g) and
br ppar gyl | brzQ U3 0@, - B RbHExy @by -1 Huemal 1-32(Bhkny et Rody Jp§afdinan time of

FCC e ” VE S an
orange oil FEemolfyZ)s¥rL3-{phenylpethoxy)-2spyridingl bd-deteny gl §24%9’ and

| nt er rr'(ejdi at‘ﬂ,égdihrl[oaol'lie(x@nBr@mléOBg()y,l gmhpféﬁé)tﬁbrpyﬁihdim1§rﬁ@ﬁiﬁ using ethyl W
4-pyri di nepro 0 2. an - di hraonmohexane ith a 35

reaction ti?‘?@lg%?e §5}(‘n er#gl)ifféogl' tlﬂci%nai\%l{’ﬂ "ﬁlg:ﬁaﬁ)é@fgﬁ%%”eg\é%}y ﬂ%%aitFl e |
conpound as(180c®|+08F s gave Ithe 1Litdp compbuny ages hed)owroil. @W574g), t2D.c.
In{;&rnﬁch até%tﬂgﬁ acetate-cyclohexane 5:95) Rf 0.17.

Intermediate 7

2-[2-[ (6-Bromohexyl)oxylethyl]-6-methylpyridine

From 6-methyl-2-pyridineethanol (5g) and 1,6-dibromohexane (26g),

20 stirring the reaction mixture under nitrogen for 18h, and using ethyl
acetate for extraction. FCC eluting with cyclohexane >
cyclohexane-ethyl acetate (92:8) gave'the title compound as a yellaw
0oil (9g), t.l.c. (System A 80:20:1) Rf 0.6.

25 ' Intermediate 8 - - O,

2-[3-[ (2-Propynyl )oxy Jpropyllpyridine

From 2-pyridinepropanol (13.7g) and propargyl bromide (80% solution in
toluene, 12mL), with a reaction time of 2h. FCC eluting with
hexane-ether (1:1) gave the title compound as an orange o0il (9.0g),

30 t.l.c. (System B 80:20:1) Rf 0.15.

Intermediate 9

4-[3-[ (6-Bromohexyl )oxy Jpropyllpyridine

From 4-pyridinepropanol (2.0g) and 1,6-dibromohexane (BmL), with a
35 reaction time of 30min., FCC eluting with hexane+ether gave the title
compound as a colourless oil (1.1q), t.l.c. (ether) Rf 0.45.



2- [ 3- F(5- Bronopent yl ) oxy] propyl ] pyri di ne From 2- pyri di nepropanol (5g) and-

1, 5-di bronopent ane (24.839), stirring the reaction m xture under nitrogen

fer 5h, and using ethyl acetate for § ,4 _ extraction. FCC eluting with

cycl ohexane + cycl ohexane-ethyl acetate (9:1) gave the title conpound as a

yel | ol (5.59), t.l.c. (cyclohexane - ethyl acetate 9:1) Rf 0.15.

I nt @di ate 10 . 2-t4-[(6-Bronmohexyl ) oxyl butyl ] pyridine From

2- py™i di nebut m"ﬁand 1, 6- di br onphexane (15mV), with a reaction

time of 4h. FQs[8+LiS-Bgomipehtyidwayhropel Ipgeigimee the titl e conmpound as a

pal e yel |l ow oi 7 | exane_-diuethyl ether 1:1) 0,22, .15

| nt er nedi at e 1FI 0&?’7[ ﬁ%%g-{ﬂgpgé’ﬁ)aﬁégt 19 0339 dr S/‘%Il]bﬁy“r'olp&f]rt'n%neFl'(%%mg)’ stirring

2- pyri di neet haisl re®tdg) minture Sndghndbingent fare 56 1@n6neyingwethylaacetate i fom

time of 4h. F i it [ eL ; -] \Y;

titl eSConpount?;égla%&gg?o%MFl E;s'jsa}élalrwf(tg %’g}shef&r{% c.%ygcé?%%ra}ﬁé%g g gf:etlc)ggti'?f
x38 Poxgd kewomill (2 52Bn oblpPri di ne 25

0.19. |ntermedi%ifé gayeothest
From 3- (5- br onfry2iénexafé Ny ktiy10Rasedte( 290) AP, 456- di br onbhexane (6. 779)
with a reaction tinme of 3h. FCC eluting wi th hexane-"hexane: et her

(100: 0+90: 10) gave the title conpound as a yellow oil (2.4qg), t.l.c.
(hexane: et her Bitérmdédiabe 3. 30 Internediate 14

2-12-((4-Bronpj )) I hd| - pyri di neet hanol (5.0g) and
1, 4- dit®r om)bg?pbﬂzly 6% thl1g¥ : 16 am & me of 4h. FCC eluting with
et her - hexane (Ficon) 2pyvédinebutanale(2.G6pdland Asb-dibegmohgxarieow Bid), (6ithgy,

t. %9- (et her -fiaxanéh tidd oR 4O FCC elutind wefh hexane 2lethdrhsVdRAE i1 5
N-[B-[2-(2-Pyridi nyIJ et hoxykhex;il | benze emat) hanam ne% i -_—
: as a pa 10 s t.l.c. (hexane -diethyl ether

a
1:1) Rf 0.22.

compoun e yellow oil (3.7g

15
Intermediate 12
2-[2-[ (5-Bromopentyl Joxy Jethyllpyridine
From 2-pyridineethanol (5.0g) and 1,5-dibromopentane (16.6m&), with a
reaction time of &4h. FCC eluting with hexane-diethyl ether (1:0 +1:1)

0 gave the title compound as a colourless oil (6.15g), t.l.c.

g;:? (ether-hexane 1:1) Rf 0.19.
Intermediate 13
2-[3-[ (6-Bromohexyl)oxylpropyl]-5-bromopyridine
\“/25 From 3-(5-bromo-2-pyridinyl)propanaol (2g) and 1,6-dibromohexane (6.77g)

with a reaction time of 3h. FCC eluting with hexane+hexane:ether
(100:0+90:10) gave the title compound as a yellow oil (2.4qg), t.l.c.
(hexane:ether 9:1) Rf 0.08.

30 Intermediate 14

2-[2-[ (4-Bromobutyl)oxylethyl Jpyridine
From 2-pyridineethanol (5.0g) and 1,4-dibromobutane (26.29g), with a

reaction time of 4h. FCC eluting with ether-hexane (1:1) gave the title
compound as a pale yellow o0il (6.4g), t.l.c. (ether-hexane 1:1) Rf
35 - 0.37.



2-[2-[ (6-Bronohexyl ) oxy) et hyl ] pyridi ne (6.3g) was added to benzyl am ne
i(ZOm') at 1400 under nitrogen. After 1lh at 1400 the reaction mxture 5
"was cool ed and partitioned between élé\jll_sodi um hydr oxi de (100nmt) and et her
(100ng). The organic |ayer was washéd wth water and brine, dried and
concentr at eghdQmégdek! v 0i | . The excess benzyl ami ne was renobved by

distillatiorm—om ted pressure to | eave the title conpound as a yeI
oi | (6.8g) Kle- 2'((2§§H"4*ﬂﬁf)mh9w]??xﬂf]b@“MemQU\'ar‘ﬁtﬂmerredi ates 16-22 wer

pr epared | nzzs[ gJBabmd?g?g%ox?ﬂeiﬂﬁ@HﬂQiﬁ@q6@@@Y QR5! AldRa A PLERERTRAUAD Wi th
7 ;
N[ 6}/[ 3-(3- f:%d"\r}‘ﬁii %%%@?wS&&]%gﬁeﬂef‘be’%&t@ﬁe%@ﬁa‘n‘éﬁ% hie Feaqt ips| isvuee |
(7.59), tl. | was chait end Aa80it2aBnay uatr@amzm dddatm FrydBok ilde- bgammhwl )20
o] ro I.d} . Z nm_ne 4mt)... Internedjate 17 2f
N6t Bl gl AL, B0y el A 0t Ran ] oot ied
2- [ 4- [ ( 6- br #nfbRessaANEEREAdD L @ yeBldw dibxypyréxdese behgylamide baszydrmnenay
3m), t ideqmi h ' ) , paf t A ium
bi cat bonat e“(éfg?r%j‘.ﬁ;‘n‘ @‘;‘gﬁféd"@&g Brebelrs, 1g' I Ghe the HUNPERRBREIE BTN 1 e
by FCC el ut Y®igoti ¢i égsac n}r/é'(:%.se’rsl?m f088x20:2) Rf 0.4fve the title conpound
. as[@ yel low oil (0. 8g), Ej I f: (ﬁystﬁr? C I95i)5: 1) K 0.h25. Integgedi ate 18
N-[6-[ 2- (6-Mat 222 RV di et hox X enzenenet hanam ne
From [2 [ (2 [%—egé%drrlo tgg/f(y"I -i(h)ggv]%?kﬂﬁefg’éecﬁégh%/lsﬁw}eﬁ fanesgdy drgabieezitani ne
(15m-), pareppriopniatg bivworewmiund with xtbenzeldeineeen 8Z sodi um bi car bonat e
(50n ) and ethyl acetate (50m ). The final product was purified by FCC

eluting with System C (95:5:1) to give the title conpound as a pale yeIIoW
oi | (3.7g),lntermediateid em C 95:5:1) Rf 35 0. 32. - 22 - (70

| nygrmedi atie (K97 3¢ 0 i Ay P bs 3 he HAIBAVALRSRLh WSR2 E0SITSL anapi e From
1 (e O ETR8y E Loe T (G STen APa0- 28120 RE 6 .47, From SIS féi”srﬁn?ohexyn -

oxylpropyllpyridine (7.6g) and benzylamine (24mi).

Intermediate 17

20 2;[6—[4-(3—Hydrnxy-2-pyr§dinyl)butnxy]hexyl]benzenemethanamine
From 2-[4-[ (6-bromohexyl)oxyJ]butyl]-3-hydroxypyridine (1g) and

benzylamine (3mL), partitioning the reaction mixture, after 4h,
between 8% sodium bicarbonate (10mL) and ethyl acetate (10m%). The
final product was purified by FCC eluting with System C (95:5:1) to
25 give the title compound as a yellow oil (0.8g), t.l.c. (System C
| 95:5:1) Rf 0.25. . -

Intermediate 18

2;[6—[2-(6—Methyl-2—pyridinyl)ethoxy]hexyl]benzenemethanamine
10 From 2-[2-[(6-bromohexyl)oxylethyl]l-6-methylpyridine (5g) and

benzylamine (15m4), partitioning the reaction mixture between 8% sodium
bicarbonate (50m2) and ethyl acetate (50mL). The final product was
purified by FCC eluting with System C (95:5:1) to give the title
compound as a pale yellow oil (3.7g), t.l.c. (System C 95:5:1) Rf

35 0.32. |



-4

(4nX), partitioning the reaction mxture, after 30m n, between 8% sodi um

bi carbonate (15m) and ethyl acetate (20nmt). The final product was purified
by FCC eluting with System C (95:5:1) to give the title conpound as a
yellow oil (1.0g), t.l.c. (System C 9(3210:1) Rf 0.22. Intermediate 20 10
N-[ 5-{3-(2-Pyridinyl) propoxyl pentyl ] benzenenet hanam ne From
2-[1@(5- brondnéﬁmgg}_m&ﬂropyl )pyridine (6g) and benzyl amine (18ni),

par t¥ti oni ng WipsL[3aChirgR i BmLYHFopBR) MRS 1%z§%emrmnﬁaébonate (50nmX) and
et hyl acetate eutln Wt h
System C (95: 55_0@ ‘t-’é%,ﬁ Eﬁébf‘i’f?h{eﬂl#)Qxﬁﬁ%aﬂ%lflyééd’a{‘eyg? A 74 SERGAaMing .
(S%/St Eam/(A 80: Z@m2), Bhlt;ﬂxtﬁonﬂrfg kné aiti)aﬁethioat ﬁlﬁ.lure, after 30min, between 8%
N-[6-[4-(2- Pyrl enzen th a '
2-t 4- [5(6- br orm%e%"'%/%x% 'T?%r difne Egg egnde KZ%“%’{| ‘amh &%}y product
(10nt), parti twaenpurg fiede biyeiat& ebmtmxwmhesmeme@n(%% soditamivectreb pbtslee
(50my) and et | r@euc S t$90g With
Mﬂk ﬁlofw 891 (R g@p £ RS Wétfeh@ﬁ?"ld:q:@ @ dt 5,

System C (95: glve't title cofrpound as a pal e low oi | (2.71g),
t.l.c. (SystemA 80:20:2) Rf 0.50. Internediate 22 K-- 25-

N-[ 5- [ 2- (2- Pyrirdefddieth@ayl pentyl ] benzenerret hanam ne From

2-[2-[ (5- br omypent yT) OXY] et hyl pyr| d| 6. 4g) and benzyl am ne (33m).
After j3h at 13482 1 RENEENeAIRINANATNE | oned bet ween

et hyl "acet at e Fré6 2+ B- bmbs%mubﬂdsstnummrldlne (6d)i @ad benaylemidson ) .

The final pro t t

acetate-tri etﬁ? ﬁ?’va 8"?%6{)}1’)”%[ e rggctfe’ﬁH %’ﬂ% e tp31"€‘%€'¥n §Fag0diun bicarngnate
oi (4. 189) 50mg) aoetmylaamtate (FOm By ah@p‘snahmﬁwtawpw)urme@ r_mFCg5
-23- I nter medigteilp3 w1th S stem C (95:5 3 to ?1ve the title com?ound as a yellaow

4- Am no- 3, 5-di chl or nyl rreth 6- oxy]
hexyl J;gni no] mCFtlﬁy? ée &Y&ﬁ@ﬂ‘ gg 2022) 7 6.8}

Intermediate 21

N-[6-[4-(2-Pyridinyl)butoxyJhexyl]benzenemethanamine

From 2-[4-[ (6-bromohexyl)oxylbutyllpyridine (3.2g) and benzylamine
20 (10m2), partitioﬁing the reaction mixture between 8% sodium |
bicarbonate (50m&) and ether (50mf). The final product was purified by
'g;;> FCC eluting with System C (95:5:1) to give the title compound as a
pale yellow o0il (2.1g), t.l.c. (System A 80:20:2) Rf 0.50. '

Intermediate 22
\_/ 25

N-[5-[2-(2-Pyridinyl)ethoxy]lpentyl lbenzenemethanamine

From 2-[2-[ (5-bromopentyl)oxylethyllpyridine (6.04g) and benzylamine
(33me). After 1h at 130° the reaction mixture was cooled and
partitioned:between ethyl acetate (400m%) and 8% aqueous sodium

30 bicarbonate (250m%). The final product was purified by FCC eluting

with ethyl acetate-triethylamine (100:1) to give the title compound as

a pale yellow oil (4.18g), t.l.c. (ethyl acetate + few drops
triethylamine) Rf 0.14.

35



A solution of Internediate 1 (1.0g), N[6-[2-(2-pyridinyl/ethoxy] 5

hexyl ] benzenenet hanam ne (1.01g) and DEA (460ng) in THF (10mO0 was left at
'roomtenperature for 2h. The resut2hg precipitate was renmoved by
filtration, the solvent was evaporated and the residue, in nethanol (10nt),
was cooled in an ice-bath and treated portionw se -with sodi um borohydri de
(300ng) under nitrogen. After 30 mn, the solution was 10 br ought

r oom t enperliitErpediaty 2Ped for a further 30 min then concentrated in vacu

to a pale ysehlnm-fsoﬁ-mlcﬁm&-o@[rﬂ(\rmsmp@étm)tlj){)ae[ct-loetuﬁﬁal@at)efhc(x%m) and
et hyl acet Eht,e?yt)za%m%]me@gyfﬂ%ng’E&%Ektﬁ:anofi‘yer was washed wth brine, dried and

concent r at eg—t SO ot i fied by FCC el utlng wth System
B (50: 50: 1)A solgfiige qfhdnténmediate 1 (1.0g ccbhﬂﬁét{r?d(&spmpm)el pethdxow oi |

(1.150), t Hex?l]t{eﬁyé%e%%%ré%ﬁ@ ). oﬁ{ AAd %E%G(aéu%erﬂ?%ﬁt\%m% wie MBLe

prépared in a simlar manner_ from | nternediate appropriate am ne,
fol | owed byatr EeRIt tPBRerREvie £88i3m He resultmso?rcﬁeya%qa&e qunF@PWGI%)t e 24

(2)-4- AlmI nOFﬁtEaﬁiloﬁWﬁhKeOs@:vEehﬁ p}fs%nyuﬂatrbyéd) [2fd [{h3- cesiRe | d_lnnb{ét)hl-aa?l fiat
ropenyllo an n benz nt er medi at e
E (8 65) an%]GN_E%( % §o€g]e$ é’\ Fftbeﬁ:(sl Gﬁﬁ?tj%ﬁﬂ:rtlonmse w.Lt‘m sodium

hexyl ] benzemrmydrananﬁmamgb uﬁag) niwrdgent edfiter 030 minpshef sdlighidomabot h :
t I th

" eddor | on. AP0 B EAT endegdilek, RELIEE dalhlengl P HECTS (e

title corrpcnmde@tg‘aﬁe%aﬂe_g&ﬂ_l éwabupalr( oetigw fpam. dhe(ﬂaaemaﬁ perthidipned 30

0.5. I nter RAWdis waber (25m1) and eth 1 acetate (25mR) and the organic layer was

4- Am no- 3, 5-di chl aro-a phen h 3-(3-pyridi nyl )propoxy] \J
hexyl ] am no'l‘%?BF'i’Ml]tBeq*Fi%%e ﬁé %‘é‘beLtr‘lted £ e hicdr pllgiMated ¥ag 1. 599

and N-[6-[ Jpdr3fied bgimyl ;maagxwﬂthexwt]emb@rtzseammt)he&@rn@eth(eltﬂtae) with

w 5 Syst eriepedd 9874 Pl ustion ohy Hetasts Lo sbthme é?%ig%g|'>c%il ow

oi | (1.5g),0:26L.c. (System B 50:50: 1)

Intermediates 24-32 were prepared in a similar hanner from Intermediate

1 and the appropriate amine, followed by reduction with sodium
20 borohydride. ' .
Intermediate 24
(2)-4-Amino-3,5-dichloro-e-[ [ (phenylmethyl)[6-[[3-(2-pyridinyl)-2-
propenyl]oxylhexyllaminolmethyllbenzenemethanol B
From Intermediate 1 (0.6g) and N-[6-[[3-(2-pyridinyl)prop-2-ynylJoxy] </
hexyllbenzenemethanamine (0.68g), with reaction times of 16h for both -

25

stages, and using methanol (20m2) and THF (5mL) as solvent for the
reduction. FCC eluting with cyclohexane - diethyl ether (1:1) gave the
title compound as a pale yellow oil (0.7g), t.l.c. (diethyl ether) Rf
a.5. |

30

Intermediate 25

a-Amino-B,S-dichloro—a—[[(phenylmethyl)[6-[3—(3-pyridiny1)pfdpoxy]

hexyl]amino]methyllbenzenemethanol

35 From Intermediate 1 (1.5g) and N-[6-[3-{3-pyridinyl)propoxylhexyl]

benzenemethanamine (1.73g), with reaction times of overnight and 2h for



<

Rf 0.28. 5 I nternedi ate 26

4- Ami no- 3, 5-di chl oro-a-[t[6-[4-(3-hydroxy-2-pyridinyl)-

but oxyi hexyl ] (phenyl net hyl) am no] net hyj,] benzenenet hanol From Internediate 1

(0.69) and N-[6-t4-(3-hydroxy-2-pyridinyl)butoxy] hexyl]benzenenethanam ne

(0. 7g), with rtﬁacwooatéde@esmf eil&hnar\ma Sutif B (es 33: f1a50is|ne1ivz%v§t@»ges
tlng W th SystemC 95 Pégave hetlé conpound as a brown Qll

(0657, 1 1. c APk EPmamndats 30pele rfLipw8iL ((ir e irelt nife beren B

4- Am no 3, 5-direht@80-a-[[[ 6-[ 2- (6- et hyl - 2- pyri di nyl ) et hoxy] hexyII 15

- (phenyl et hyl ) am no] et hyl ] benzenenet hanol From Internediate 1 (1.5g) and

N-[ 6-[ 2- (6- et hyl - 2- pyri di nyl ) et hoxy] hexyl ] benzenenet hanam ne (1.6g), wth

reaction ti mednbérmedéatd dAt and 2h for the two stages. FCC eluting with

SySt em C (92: &Jd}urQJaYGS-tJi@hidrrol—Q—H?mlmg-l%r%xw-ﬁyyﬁhhgw oil (1.79),

t.l.c. (Systemc 928 =TTICET m—:dl ate 28

4Amno35d ; ‘ SNENSABY S opoxy] -

heéyl\ﬂ ?gn Fga?urtrbmlﬂnlgeaﬂguha oAg Kand2$:-[6 [QE(DIﬁyEB&W—IZEWﬁHQBﬂl)(DSE&WJ)
an in 0 ene anan n
reaction ti rreg‘ gyﬁ\?ﬁ é%bez“g% n@pﬂ; gﬁy ’sf”a ed®d e'f’lfﬁefn?f( \anBt rgygntsté‘m 8

(60:40; 1) gave“oth@ha it estegasp.ouﬁct aéutquehiiﬂngsten( EOCAPgP; 1} geve.theSyidflem B

ioAﬁ?no 3, 5- d-e-ﬁgwﬁ-cg agh ‘LQ {;Fﬁﬂ“ﬂ ? [é f‘f (2(?3%/“]&|E|i P)%ut%x@ 0.2

hexyl ] am nol net hyl ] benzenerret hanol From Internediate 1 (1 75g) and

N-[6-[4-(2- pyrindefhddibed @yy] hexyl) 35 benzenenet hanam ne (2 1g) with
reaction ti nes—of overprgm . and Z{'th{ thetwo stages ith
System B ( 60: AxAnino-3go=fichio Rzl 2- (6-math ) ; EXYL | ow

oil (2,79), t. dphényﬁh5y5i13mmEhdﬂaeﬁﬁylﬂbeﬁﬁén@méﬁhanol
0 I nt ef¥redi Al & 3h Intermediate 1 (1.5g) and yf[6-[2-(6-methy1-2-pyridinyl)ethoxy]'
hexyllbenzenemethanamine (1.6g), with reaction times of overnight and
2h for the two stages. FCC eluting with System C (92:8:1) gave the
title compound as a pale yellow 011 (1.79), t.l.c. (System C 92:8:1)
Rf 0.17.

20

g;;? Intermediate 28

4-Amino-3,5-dichloro-oa-{{ (phenylmethyl)[6-{3-{4-pyridinyl)propoxy]-

hexylJaminolmethyllbenzenemethanol

From Intermediate 1 (870mg) and N-[6-[3-(4-pyridinyl)propoxylhexyl]
benzenemethanamine (1.0g), with reaction times of 3h and 2h for the
two stages. FCC eluting with System B (60:40:1) gave the title
compound as a yellow oil (700mg), t.l.c. {System B 80:20:1) Rf 0.04.

30
Intermediate 29

4-Amino-3,5-dichloro-a-{{ (phenylmethyl)[6-[4-(2-pyridinyl)butoxy]-
hexylJaminolmethyllbenzenemethanol
From Intermediate 1 (1.75g) arid N-[6-[4-(2-pyridinyl)butoxylhexyl]

35 pbenzenemethanamine (2.1g) with reaction times of overnight and 2h for
the two stages. FCC eluting with System B (60:40:1 + 50:50:1) qave the



4- Am no- 3, 5-di chl oro-a-[[ (phenyl met hyl ) [ 5-[ 2- (2- pyri di nyl ) et hoxy]
pentyl ] am no] net hyl ] benzenenet hanol omlInternediate 1 (2.0g) and
N-[ 5-[ 2- (2- pyri dinyl) et hoxy] pentyl] benzenenet hanam ne (2. 119), with
reaction tinmes of 24h and 3h for the two stages. FCC eluting with d|4e§hyl
et her - hexang;{ . g ' ol 611€ (goppoupd as 1dn.(2.o040),
t.l.c. (Sys%{fb %m‘.’&d) QéF/\’fPa Si/gl*el 0. 271. \I g-{’agr’rrggll gt epsg%%rh CBNSB'%'G? RF ¥,
4- Am no- 3, 594?&hl or o- a- [[ (phenyfrethyl)[6-[2-(3-pyridinyl)ethoxy) 15

hexyl ] ami no] met hyl ] benzenemet hanol From Internmediate 1 (2.98g) and N
N-[6-[2-(3- RyELginyl)ethoxyl hexyl ] benzenenmet hanami ne (3g), with reaction
ti mes of ovef-ﬂréﬁr(——ﬁrﬂﬂ—gh for the two stages. FCC eluting with System C
(95:5:1) gageAnine-2 3-ddcieinrpoard (amery lne iyl ) By-dRA(Diplyr (@imyl) étHoxg] ( System

C 9575: 1) RbpeRtyd]afthdIREBHYTEEARemethanol .

4- Am no- 3, 5 —a-, -[3-(2-pyridinyl)propoxy] -

Q pentyl ani ABYNELRYIEPIELE dnbadionafrsd Ne ko Aediinad dethogglpenant]
onction Ll pea ooy e ot Aa P PR e (AT r Bt &nd th YL ¢
reaction tines overnight an or e two stages.

System C (9%?‘%:%395%1\/&% h%”ttfl?‘? é’@'&d{)‘(ﬁﬁ?\’ﬂl&%h?‘ﬁ%ﬁﬂ‘? Z?i?*&?ég@ﬁvett €. c.
(System C 98iBlel roRfoudd1ds al pedowedilat(2. B@), t.1l.c. (System C 95:5:1) Rf
(E, Zﬁq 4- ( 3- gPhenyl met hoxy) - 2- pyri di nyl ] - 3-buten-1-ol A m xture of

3- (phenyl net hoxy) pyri di ne- 2- car boxal dehyde C3.9g), _
(3-hydroxypropyl)triphenyl phosphoni um brom de (8.38g) and potassi um
carbonat e ( 3nBébmednatd @xan (30m ) containing water (0.27n0Q) was heat ed

under refluX for T he, cool m xture was_diluted with ether, 35
filtered and=2H&Crs 140 rar: deethylige [2- 3 pysidinyl ebhoky bd by 1

- 26- FCC ehakyligmivid Ineenyldbetananetzaol) - *et her to give the title conpound
as a¥el | oWepll™ (e Rliate 1 2.985) i NT6-02285 o) IR EARL S, Fraxyl]
' benzenemethanamine (3g), with reaction times of overnight and 3h for
the two stages. FCC eluting with System C (95:5:1) gave the title
compound as a light brown oil (3g), t.l.c. (System C 95:5:1) Rf 0.2.

20
Intermediate 32 .
4-Amino-3,5-dichloro-a-{ [ (phenylmethyl)[5-[3-(2-pyridinyl)propoxy]- z::>
pentylJlaminolmethyl Jbenzenemethanol
From Intermediate 1 (2g) and N-[5-[3-(2-pyridinyl)propoxylpentyl]

25 benzenemethanamine (2.2g) with reaction times of overnight.and 18h for .
the two stages. FCC eluting with System C (95:5:1) gave the title ./
compound as a brown oil (2.3g), t.l.c. (System C 95:5:1) Rf 0.15.
Intermediate 33

20 (E,2)-4-[3-(Phenylmethoxy)-2-pyridinyl]-3-buten-1-0l

A mixture of 3-(phenylmethoxy)pyridine-2-carboxaldehyde (3.9g),
(3-hydroxypropyl)triphenylphosphonium bromide (8.38g) and potassium
carbonate (3.3g) in dioxan (30m%) containing water (0.27m%) was heated
under reflux for 18h. The cooled mixture was diluted wifh ether,

35 - filtered and the filtrate was evaporated. The residue was purified by



&
5 2-[4- ((6-Bronmohexyl ) oxy] butyl ]-3-hydroxypyridi ne
{2),- 2-[4-[ (6- Bromohexyl ) oxy] - 1- but enyl j¢ 3- (phenyl net hoxy) pyri di ne (1.5g)
sl hydrogenated over pre-reduced 10%0 pal | adi um oxi de on carbon (50%
aqueous paste, 300nmg) in ethanol (15m Z). The catal yst was renoved by
filt fon through hyflo and the sol vent was evaporated to give the 10

titl 54,51
s homound s e Akl AU Ckingb Ind B - ADSLUSES 1o give Ry Gyl oo
Br. 24.19% |ntaawnébnwapel 43.9@, t.l.c. (ether) Rf 0.23.

6- [3 (2-Pyridinyl)propoxyj-hex-4-yn-1-ol n-Butyl lithium (1.57Min hexane,
35m) was added to a stirred sol ution of

2-[3-((2- propyﬂﬁﬁﬁ-’bﬁ&ﬁbﬁ-&ﬁyl]pyrldl ne (9.0g) in dry THF (60ng) at -780
under gi t r ogere-[Bef @ Btduchkxpl)ios¢]mithel-B-aydox§piidsas added and the

I Xt t dded
Tnd o teron 2046 S g Do tenn) 157 %”?’g’“%?é’f%tﬁé}’(%s Yo
The dark m xt u@1e5whs~aal hysnegenatedagvert preorediatedr @ahMBmmmdhlm L‘dEbon
(1 0Ont) was addspg §& a8t ! lahemamnee% E(ﬁ's%k)thrﬁé tagseremoved

(2x50m) . The or an| C f‘a er was washed Wltﬁ&{)rl ne, drie oncentrate
to a dark oil ®hifé htf\ﬁ&émbGF‘F‘fLi'%’dthm andthe de“’F(‘Fﬁe?‘(ﬁ"Pﬁ&% th dpdiet o

give the tltletmemmduraﬁaarhqfreameomlu(.’ﬁsgl)g) t.l1.c. (ethyl

acetatetrlet m ne 99: 0 .l nt I at 6 :
2-[3-[(6- BrorTUX"Z'ﬁH%ﬁ/nyl )i—gwﬁ)’r oﬁﬁajaﬁlrl"gﬁg"d%@’g}% Br,25-Bdhenyl phosphi ne
(2.899) in di chygbin BadDharemui SXE, Wa S5 adt@d32ir dptiBg Bo, 2% .3 .Ut i on of

6- [ 3- (2- pyri di nyl) propoxy] - 4- hexyn-1-ol (2.33g) and carbon tetrabrom de
(3.65g) in dichloronethane (30nt) cooled in an ice-bath. The reaction

m xture was stintegwedimte 3dIm tenperature for 1h, the solvent was evaporated

and th?arem dug.[9a82-BYridinyl )pridpbky I-Rex L ﬁmoql uting wt h hexane- et her

(1:1) gi ve I l.c.
(hexane- et her A BpFykelighium (1.5 in hexaneyed mh)e Way addeg to a ‘stirred
0 N-[6-12-(3- péb'l'udicﬂ‘/'ofeMGXWWw:ﬂnl?ﬂ@@ﬂﬁﬂ@ﬁﬂaﬂmcnaeA(ma;) Uhedsf

3-pyridineet haﬂ_ﬁj (géln% at QBQIU%%ggDnh ¥9&‘e%.( 2Bf‘;or::ongi).l‘1f'-!|:uor1de etherate

(6.8ml) was added and the mixture was stirred at -78% for 30 min.

20 Oxetane (10m&) was added and after 2h at -78°, the mixture was treated
Q “with more oxetane (10ml)._ The dark mixture was allowed to warm to 0o,
i saturated ammonium chloride (100m%) was added and the mixture was
extracted with ethyl acetate (2x50m&). The organic layer was washed
with brine, dried and concentreted to a dark o0il which was purified by

25 FCC eluting with ether to give the title compound as an orange oil
(5.19), t.l.c. (ethyl acetate—friethylamine 99:1) Rf 0.35.

Intermediate 36

2-[3-[ (6-Bromo-2~-hexynyl)oxylpropyl lJpyridine

30 Triphenylphosphine (2.89g) in dichloromethane (20mf} was added
dropwise to a solution of 6-[3—(2—pyridinyl)propoxy]-a—hexyn-l-ol
(2.33g) and carbon tetrabromide (3.65g) in dichloromethane (30m2)
- cooled in an ice-bath. The reaction mixture was stirred at room
temperature for 1h, the solvent was evaporated and the residue was
35 purified by FCC eluting with hexane-ether (1:1) to give the title
compound as an orange oil (2.0g), t.l.c. (hexane-ether 1:1) Rf 0.2.



(0.59) and 2N sodi um hydr oxi de (50nY) was vigorously stirred for 3h. 5

The m xture was diluted with water (75m 0, extracted with ethyl acetate and
the combined organic extracts were yashed with brine (150nmg), dried. and
evaporated. The resulting oil was purified by FCC eluting with :

hexanet hexane-et hyl acetate (19:1) to give 3-[2-[(6-bronohexyl) oxy]
ethylipyridine (6g). A_solution of this bronmoconpound (5g) and 10 _
benzyl am nelntesrgdiab@37stirred at 1400 under nitrogen for 1ih. The cool &
reaction minc BLE -WBSpAaE| A1) BEKHy IRENAGRe SRALMENR GRRONat e (150m ) and

et hyl acet - , O 7 th brine (50n),
dried and cbRLEHIEaPEP-Pyrifitoeethapel (8@ oill, 6- it cesraxsge H23z {8 AR A was
rlemoved by (@i.sg) Idnaticwrsgangn tlwh@rorxewl(tsbng) Qak VEBrdsly stdirrgalr#ofri lsﬁli by FCC
eluting wit st.em : 5 t.o give t titl e conpound as a _yell ow oi
(4g)3 t.1 .cﬁ‘e(%‘y"stt”&%“ (Ssg’r%:e%l)”’%‘ pter {]ﬁf“éh negithfgredgrith ethyl” acetate

- 3- (5- Br onp-ahdpiire @¢ombdned 2oqgaopy rextraits2@ere washe@opiter bf e i(08nde , (d:Q8g) was
added to a | b4 2, f:di ri.di L4d) , arngyl al cghol

(1. 34g) and Erpcrpbeita® e BbATRAY ot e bl o, FREGIAL o EB

m xture stihexapethesprg-ghby) Egpbateufidsr ) nta géye P-[ T+ 6sbtarohexy Masy]

evapor at ed dtRyYRGH#@daRd (8418 I RdodUidy 8atE@d sV idhaBIRs>aHk l’(@gg' &y bonat e
(50nR) andi{)arti t |,one@5vv| $ h di chl or onet h&brbe éSxSO‘rﬂ ). The™25

contined edAFZLIL0RH 0t @S TG Rhr 1L g vadfy Phkrage’; fsalhsefie sol i d
purified byoblé&d reketiongmirtiube ataseparafit odrbadbéthveeh i dddeuf BIRBkERats. 430) as
fawn crystal ) - 1220. . Lnt latg 39 30, )
5- Br ono- Z-E(Qrgpﬁ})ﬁgrﬁétz)%tgﬁglg‘%age g%@%@ﬁsi%ﬁ gfdanic layer was washed with o/
3- ( 5- br onp-b2-ipg r(SBmAYH Y Pechaop\aenderdirat & 3g) g tved adygidbassilum The excess

azadi car bo 3 ) pd rdydi ; ; lc.acld (2nmt) and
t he m xt ur?é??%farwgﬁe g'?gr 5%%?%%@?%&&%%@}1 %ﬁ,tﬁgmdﬁu?ﬁﬁghg%?yagi tions of
acetlisc aci PUAttiad by FCE. abihiog atigh 1Smstew C (95:5:0) tegdye the titdacti on had

only parti ajongoy@nas t£ ye0raw eili qag) f w.ilher (gdiaQnansdoysnanade cgishoxyl ate
(3.2g) and acetic acid (1.86m) were -28- added, and stirring continued
for 17h. The m xture was quenched with water (15nQ) and evaporated in
vacuo. Thdnteenagidietevd® co- evapor at ed

3-(5-Bromo-2-pyridinyl)-2-propyn-1-ol

20 Copper (I) iodide (10mg) was added to a solution of 2,5-dibromopyridine .,
(4.74g), propargyl alcohol (1.34g) and BTPC (75mg) in diethylamine <:>
(50mL) and the mixture stirred ovérnight (18h), under nitrogen. The
solution was evaporafed in vacuo and the residue treated with 8% sodium
bicarbonate (50mf&) and partitioned with dichloromethane (3x50m&). The -
25 combined extracts were dried and evaporated and the residual semi-solid e
purified by FCC. Eluting with ether afforded the title compound
(3.43g) as fawn crystals m.p. 121-1220,

Intermediate 39

30 5-Bromo-2-pyridinepropanol |

To a suspension of 3-(5-bromo-2-pyridinyl)-2-propyn-1-ol (0.5g) and
dipotassium azadicarboxylate (3.66g) in pyridine (40m%) was added
acetic acid (2mf) and the mixture stirred at room temperature for 24h,
with further additions of acetic acid after 2h (0.16m2) and 17h

35 (2.16m%). As reduction had only partially gone to completion, further

dipotassiun azadicarboxylate (3.2g) and acetic acid (1.86m%) were



o

with toluene (15m ) and the residue partitioned between 86 sodi um

bi carbonate solution (60m) and ethyl acetate (60m) and the organic 5
pkdse dried and evaporated in vacuo. - Ie oily residue was purified by FCC
usi ng et her "and et her-nethanol (5% eluants to afford the title conpound as

a yellow oil (0,429). Analysis Found; C 44.4; H 4.9; N 6.3. C8HLOBr NO
req@S C. 44.3sidegy png. stra,r%:ln@g,/oco?@quﬁge%a?l&t eT'QR) mixture was gquenched with
4- Al'-hrn'o- |3] ? ﬁi@nbﬁr(qﬁafi [a[n_a-é\{a’;}ofﬁtelaeﬁdﬂ%yua: pyﬂé cHe:aydn)e 2|a§r®p¥vmﬂo):atdﬁ -
oxyl hexy phen t n £ enzenenet hano ol uti@n_of.

oyt hexyL] (PR TEA T 57588) T BETEAT TPl A el

di chl or o- a- ( ( (fpivenydrate hedl)t BrE(E0mphlopychethpk ek hcadel [ 6n Nopmethy |drganic
benzenepet hano&ha@é'gﬂgb’a H-IIZ_E‘(%J&:LHQ?JHJ)I" ARBET fh)oil?dfgﬁdﬁéw pl'.uﬂfie%tb_y

di et hyl ani ne (20m) and T was—stTTred under nitrogen overni

The sol ution i€ veingenthest aed iekherrmabhanelgfR%e gleandantoiaf fogs Epe dsle
purifi eg by FemBbiid B8 avyedicw siEMoCstPo: 5: 1) to give the 20 title
conpound as a prown. oi | . 60) e, (Syst A 80:20:1) Rf 0.6.

| nt er medi ate 4 agfyf*f(ZF(l%}’Fsgl%ﬁﬁ)Jét ﬁo‘kﬂ;-é!ﬁ‘?pt anone 25 A mxture of
2- [ 2-[ (4- br onodys, yByNOx yéqtilvgs |Qywai sk Hes (1. Bgd.5%2, 4- pent anedi one (3. 619),
pot assi um car bonate (4.75g) and potassiumiodide (3.95g) in ethanol (125m)

was stitPed and heated overni ght under reflux. The solids were renoved by
filtration andlntieemddiate ft0c evaporated to | eave a dark brown semi-solid.

Addi tion of etfionik@308Ldich%r 34[ 31 (BLAdHRY-Rby i nged I PeRHyERd 2

br own sol uti o

Purtfication K ¥ suleblnl il BTl 2 h.’&z ."-' : adik;

conpound as a PaotutyRinl 88 2bkorol 39MEhox y\alid saes (2g) FaumlinoC3 AL 11; H, 9. 03;

H . . (o) - -

:\LntSérgrB’ﬂ.aéisgt e 4%ic gx‘%%]&%pg\grgy%mregﬁyﬁ’[zéf (4125-’pro|_;|iy9n'y996xyﬁlhe5>iy%ﬁQ!ino]methzy?]-
benzenemethanol (5.74g), BTPC (150mg), copper (I) iodide {15mg) in
diethylamine (20mL) and THF (10m&) was stirred under nitrogen
overnight. The solution was concentrated in vacuoc to give a brown oil
which was purified by FCC eluting with System C (95:5:1) to give the

20 title compound as a brown oil (4.6g), t.l.c. (System A 80:20:1) Rf

Q 0-6.

Intermediate 41

7-[2-(2-Pyridinyl)ethoxy]-2-heptanone

o 25 A mixture of 2-[2-[ (4-bromobutyl)oxylethyl)pyridine (6.2g),
2,4-pentanedione (3.61g), potassium carbonate (4.75g) and potassium
iodide (3.95g) in ethanol (125mf) was stirred and heated overnight
under reflux. The solids were removed by filtration and the filtrate
evaporated to leave a dark brown semi-solid. Addition of ether (200ml)
30 and filtration of the solid produced a brown solution which was
evaporated to give a brown o0il (4.71g). Purification by FCC eluting
with ether-hexane (1:1+3:1) éave the title compound as a pale yellow
oil (1.93q).
Analysis Found: C,71.11; H,9.03; N,5.98.
35 C;4H2 N0, requires €,71.45; H,9.00; N,5.95%.




6-[ 2- (2-Pyridi nyl)ethoxy] hexanol A m xture of

.2-[2-[ (6-bromohexyl ) oxy] et hyl ] pyridine (9.09g, sodiumacetate {rihydrate
(34.24g), trioctylpropylanmoniLu 'c!ﬁ?arl de (1.999 and water (25ml) was
stirred under reflux for 2h. 2N sodi um hydroxide 5 solution (50mt) and

et hanol (50 Lrmkiigt&dded to the cool ed m xture which was further stirred
for 10 m n'a't""rr'D'O'r%n'eT[p'er ture., The et hanol was evaporated in vacua and@e
resi due di Iﬁi&dﬁﬁﬁﬂiﬂ&m extracted with ether (2x1000m) .-
gorrbl ned or @vamu::]I nﬁxt‘.{ll@g$ Mlze[@m@g@ﬁbhsugp)&&suymyy]wﬂlhlwt(erod‘wgmmm

Pur 11 cat i GFF bt R Mier e ¢4 et Fyeek St Spr Eottot P e fasofia o, ane

col ourI ess wntler((éZS@&b)waSt stirced (wideernefRix Fo312h | N2k rsvddimthedddk itib

6-[ 22( 2- Pyr sy A t

6-[2-(2- pyrél |% OXy ﬁ%@ﬁ%ﬂ i§®§ {N%%dlgé dortgrrteqehgo%le n%tuwas added
dr opwi se ov‘é'rlCESW% ﬁmtt@ea %‘Hl‘FP‘é(f 0g ub‘gé%@l P TP ePPRNatLTe an‘PQ)re@meinat e
(1.839) andya E&é‘p’érﬁé@d’ Gk Vacld. an%othe resZd@0bil itedl GIUROBPIFR Pt of 3NNt

The m xture was stirre ngerature under nitrogen for 4h, dlluted
with ether 4687 ahfd" Fihee a"%% ughngi FIEANRAOFeRN G 3BT 30BDIETE el ut i ng
with washed successweﬂl aiich| vaitepetiisane) febhw&domm)r;reddlaamndt 0 gl ve a

br owA%oi | . Pur|f Lon by ECC eIutln with.e ound
as a yel | oW gn__\@{g_égfg Ve lot's%/sterrll'?% % ebyRkHb e&’z‘

| nt er medi at muMeBue[nga(\& Phe |tdrtﬂ|§|c)oep¢m'9dvb$nea<anmt¢rlae$ dnA éfal%ug) ontol.c.
6-[2-(2-pyridi ? y| hexanol (1.0g) and 30 pyri di ni um di chromat e
(5.909) in iﬁgg%{jléﬁt 0jv?/as stirred at roomtenperature for 24h. The sol utlb'rf
was diluted with water (100nt) and extracted with ether (2xIOOrt). The
conbi ned orgakrfedidtea® s were washed with water (100nt), dried and
evapdbated T vacua 1o, giye colourless oil. The original agueous washes
were comnbi r‘é"fJ zé@'%ﬁ!slé)”g’lyetm d with dichl oronethane (2x150m ),
washed wi th wat @rsolliOfunt pf €h{zel -pydidingpdetaiorg]hexana {a.0¢) dhve a br own
oil. The or&lq:i

thiomethane (8m&) was added dropwise over 15 min to a stirred
suspension of pyridinium chlorochromate (1.83g) and silica (Merck 7734,
20 2.9g) in dichloromethane (30mf). The mixture was stirred at room
temperature under nitrogen for 4h, diluted with ether {100m2) and s
filtered through silica (Merck 9385, 200m2), eluting with ' c:;;
dichloromethane followed by methanol to give a brown o0il. Purification
by FCC eluting with ether gave the title compound as a yellow 011
(0.49g), t.l.c. (System A 40:10:1) Rf 0.42. .
. 25 W

Intermediate 44

6-[2-(2-Pyridinyl )ethoxyJlhexanoic acid
A solution of 6-[2-(2-pyridinyl)ethoxylhexanol (1.0g) and
pyridinium dichromate (5.90q) in DMF (12m%) was stirred at room

% temperature for 24h. The solution was diluted with water (100m&%) and
extracted with ether (2x100m2). The combined organic extracts were
washed with water (100m%), dried and evaporated in vacuo to give a
colourless oil. The original aqueous washes were combined and

35 re-extracted with dichloromethane (2x150m%), washed with water (100m4%),

dried and evaporated in vacuc to give a brown oil. The original



®

-30- aqueous washes were then buffered to pH 6.5 using phosphate buffer and
solid NaCl added. The saturated solution was extracted w th dichl oronethane
(2xI Oml ), washed with water (100m), 5 ried and evaporated in vacuo to give
a brown oil. The three oils were conbified 5 and purified by FCC
el utjng with hexane-ether (1:1) followed by nmethanol to afford a yellow
oi | @n ch was di ssolved in dichloronethane (SOM ) and filtered. The
filtfate vvas BYRIGE avasier nveFgctient Buffiered e Pl i &-Peutivpeinfghake Ruffaseandi |
(I\EJ-[;SS?Z1 At_ ggh(ds)«asmlﬁlréu&e&lo 148 k)a;ﬁ{latgd%ullltﬁ)hdrﬂi@% rﬁ[iéilraétféd451_.th ¥

-(4- Am no i chloro - 2- r oX yl.I - -(2-pyridin
et hoxy] hexanaﬁf’ifgof"mel hege b(g ﬂﬁf?"i)m“t%?‘c’)‘?é}/gb YRLEY W&? &ﬁﬂé’\é P onwi se to
a 15 m Xeusmrated-ih2vdcliopys igdieyd peswoxy] heXaadireead ids(ereggonbined
acetonitrile g r e nder rog re was
stirreddfor gﬁg%u)éﬁﬂaedsﬁ [)Pg?\:s?%uﬁ 0‘5 1‘\?{13}%@ e'%tth g @0121 Pﬂeilmr‘\eutagétom trile
(10m) was addethamobpwi séfend aomhloermids athick. waBhdisgolyved elnvaictdorevegtader

2.5h at room f(ﬁé\?%r Q&d”fﬁll:k{‘t%%r nI'hEr pﬂ%@atérh@szgraporatheﬁohé(%t:um Y\peoQﬁ@t ed

in vacua and the residue purified nol -

tri et hyl ami nelétncansawid 29 959iReD: wl %C@Gi@ Bl1p- glvstemd #91101 ¢ &fpound
as a colourlegsgoil (0.23g), t.l.c. (SystemA 40:10:1) Rf 0.39. 25
| nt ernedi ate 46

a-t[ Acetd/l (6-t 2-(2-pyri di nyl) et hoxyl hexyl | ami nol et hyl | - 4- ami no- 3, 5-
di chl orobenzeriehmrieanaﬁe agetate (est er) Acetic anhydride (132ng) in
Qf

pytidine (2m , ) o (o
4-a n035d o—t rh [2pr1d1n1)

am noj met hyl ] @h@ﬂdmﬁ@ﬂ (250rrg) in pyr| di ne (2n1) The sol ution was

stirred under mtr109¢1ta%oﬁmmfdm81@t(ur@1gqvawla«ah&d Hodt IRt bC
anhydri de (66rrg) I n p EIHF was, ad e)[ fter stlrrlngfﬁr%ﬁfurther 12h,
the soligion WAt ‘é’\?a el gAY Ridiny! e&“@’fX/]@eé?P%‘icl aGi ¢ sipartioned
bet ween wat er aésfﬁr’bltﬁﬂﬂs €30et) @brdobm tehper stqireousdelraniirogén. The WASture

re-extracted Vv\vnag hst(.altrpe Fga5n§h )thera]'\datst]l.?sp%gsr,q)olnngp ﬂ\tggar:]édclat:avera lyg?;) in

acetonitrile (10m&) was added dropwise at room temperature. The

mixture was stirred for 2.5h at room temperature under nitrogen. The
.20 solvent was evaporated in vacuo and the residue purified by FCC eluting
(;;> with toluene-ethanol- triethylamine-0.88 ammonia (95:5:1:0 » 40:10:0:1)
gave the title compound as a colourless o0il (0.23g), t.l.c. (System A
40:10:1) Rf 0.39.

25 Intermediate 46
a-[[Acetyl[6-[2-(2-pyridinyl)ethoxylhexyl]amino]lmethyl]-4-amino-3,5-
dichlorobenzenemethanol acetate (ester)

Acetic anhydride (132mg) in pyridine (Zm%) was added dropwisé to a
solution of 4-amino-3,5-dichloro~a-{[[6-[2-(2-pyridinyl)ethoxylhexyl]
30 amino]methyl Jbenzenemethanol (250mg) in pyridine (2m&). The solution
was stirred under nitrogen at room temperature overnight and more
acetic anhydride (66mg) in pyridine was added. After stirring for a
further 12h, the solution was evaporated in vacuo to give an oil which
was partioned between water (5m&) and ether (5m2}. The aqueous laver

35 was re~extracted with ether (5m®) and the combined organic layers were -



1- 3 - dried and concentrated to give the title conpound as a clear oil
190ng), t.l.c. (System A 80:20:1) Rf 0.5. Internediate 47 5

-[2- (2-Pyridinyl) et hoxy] hexanam ne .A sol ution of
N-[6-[2-(2-pyridinyl)et hoxy] hexyl ] beAzenenet hanani ne (2.00g) in ethanol
(10nm% was added to a pre-hydrogenated suspensi on of 10% pal | adi um on
car bon (5098piesk 819 §80TRNT PR LR aHyE E@ﬁb&iﬁﬂﬂ%ﬁﬁrﬁgén%@d atl r oom O
t enper at ur e(t90egpy @ssue £.(Systemcatad:pet1 was d.G. removed by filtration
t hrough hyfl o and the sol vent evaporated in vacuo. The residual oil was
purified by FCC eluting with System A (39:10:1+32:17:1) to afford the title
conpound asw liquid (O. 999) t.l.c. (SystemA 39:10:1) Kf
0.16.. 15
1- (4-"Am no- ' yridinyl)et hoxy] hexyl ] -
am no) et hanone A LR ot NLsr L2 dP‘ét*tJé'l'.’EYEGtBQ’g‘/) Jhexyl]benzenemethanamine
6-[2-(2- pyr(zﬂmyh )@t amﬂolheﬂmamd%ea&&d@&)a p%k@om&d %Qpélégoéw)

|1 m xture ‘was 't ered
beapor arog 107 pab{Lun o, cpeaaakst? gasandines | it hnay I-EE It oy i t h
toI uene- et hiayrxlogé@atey &to rabh dreslpétut uté tdna mﬁﬁomd aSe @ayslystwygim (0. 459),
Tol 4 5 di_at e
5. (23R no- R0 A SR alid Foolle By it ang tne BRI RS RS EET 0 -
oxazol i di no_]ﬂi'C_LB solhgt Fefidys tqié mgmfde@fbﬁémlgtawq YOOy sterd A
1, 1' - car bony3giitom 22978 )( 88r@Foid tﬂéquE dotBBiHd \Wasa *&%@B&qeggdﬁfquf’é’

mtrogen fo ':'b? The_ sol ent was @'O'r'a'['en—om'd—the resi due puri
FCC el uti ng Q/\n A et hyt -Cxc %ﬁt@‘"t% 3& Y& WhRF @.ffe conpound as a pal e yeI I OW
oil (95ng), ‘t.l.c. (ethyl acetate) Rf 0.42. Internediate 50 35

2-[ 2-1;,( 6- Br Pﬁ@r}ﬁ)e(éﬁa)tgxlyd et hyl ] pyri di ne N-oxide - 32-

1-(4-Amino-3,5-dichlorophenyl)-2-[[6-[2-(2-pyridinyl)ethoxy Jhexyl]-
amino]ethanone

A mixture of Intermediate 1 (0.51g), 6-[2-(2-pyridinyl)ethoxy]
hexanamine (0.40g), DEA (0.36m2) and THF (10mf) was allowed to stand
20 for 5h. The mixture was filtered and evaporated in vacuo. The
residual gum was purified by FCC eluting with toluene-ethanol (9:1) .
to afford the title compound as a yellow gum (0.45g), t.l.c. (Toluene : G::D
sthanol 9: 1) Rf 0.45. |

25 Intermediate 49

5-(4-Amino-3,5- d1chlorophenyl)-3 [6-[2-(2- pyrldlnyl)ethoxy]hexyl] 2-
oxazolidinone

A solution of the compoUnd of Example 3 (100mg) and
1,1'-carbonyldiimidazole (38mg) in dry THF (20m%) was heated under
30 nitrogen for 5h. The solvent was evaporated and the residue purified
by FCC eluting with ethyl acetate to give the title compound as a pale
yellow oil (95mg), t.l.c. (ethyl acetate) Rf 0.42.

Intermediate SO

35 2-[2-[ (6-Bromohexyl)oxylethyl Jpyridine N-oxide




m Chl or-oper benzoic acid (1.13g) was added in one portion to a solution of
2-[2-[ (6-bronmohexyl)oxy] ethyl]pyridine (1.0g) in dichloronethane (50ni).
The solution was stirred at room terrp_egzat_ure overni ght. The m xture was
quenched w th 10% w v sodi um sul phite solution (50nk) and the
org I\C | ayer washed with 8% sodi um bi carbonate solution (501 ). The

I d d d t.ed the titl
pal&%yel 1 ow o | (SEAE TRRR" S A RGuE Puf L1285 piR PINEd: R AIBROT G £100m)

was purified bsolECrebfita-43- E/\i&-hreb}@aeyd)m&kﬂ:h&@]m)rmmsgl(\‘!eﬂtﬁ pal e yeI | ow
oil (20nm). ddlcﬁfom%@l The §%u¥ rl)wan &]éexy t“E@cw“% ?:ge

4- Am no- 3 5 or o- a- -(2-pyri |ny)et 0oX ] am no
benzenemet handvernightde )mb’EFt‘-E\‘He‘tﬁsoa't’@c@m’tW ith; Y% whv "sodium SUlPrAf@ol ution

?B 1392 egsmed:]I atD%Alatgﬁ%Umax) énd ché(lngmlaﬁm@ﬁwlv%aegad tvﬁghwl Béldlluﬁl 4 abb Shdtde
an was heat ed. a

sol ven'? was re?‘ﬂ}\?gifmg%bhl %Fevéli%r\’r%a]rﬂi’ef heas, Qg’r?ﬂjé"‘ﬁ?%”ia?‘?rééeﬁf¢gﬁave

el uti ngdvvl th S;raat efle c&ipolid l1ds BOpdlieveellba aﬂ(980mg)f nﬁﬁi basfe:uef furthef i t| e

conpound as a

.l ow A sanpl e.af 8rrg
was di ssol ved ”ﬁlﬁ'le‘%/ﬁ%ano'l ?Zﬁorér)m ﬁhom%ol at | p“ﬁl? e‘#g har i c %‘p‘%ag( %ﬁ
‘net hanol (5nt)Syateed (801%:3d| tat gdve wapsaley apblat edll {28mghe telspdudsystem A
trituratied un ggtmhf(&%) to give the title conpound as a white powder

(378mg), t.I. System A 25 80:20:1) Rf 0.35. Analysis Found :
C,54.30; H,6. 5 N, 7.23; Cl1,12.65. C2 H2 C12N303 0.75 C4H40 . 0. 35C4H100 .
0. 25H20 requi rpecmédia¥8;51H, 6. 0; N, 7.55; d pl2.73% 30 Exarrpl el

oo b a3 A b 2T P 1AL (3L} PLARDTYAREXy k0] AL At
(2) - 4- ani no- 3, Berdieaénethanal- I éxien (A Jrbutererfibatie 3alt (4:3)
b B hanol (151} SORLUHAR. 6F ¥ s dllabe 2 R0 i) ST wg’“ﬁ%ﬁoge? led
over 10% pal | aeihydleyr idine @ea*n(eo(ll&d)ﬁg) fandt @A d346mwp) in OB (15m2 was
heated at 800 for 2h. The solvent was removed under high vacuum and
the residue purified by FCC eluting with System A (90:10:1) to give the

free base of the title compound as a pale yellow oil (ABBmg).

20
A sample of the free base (388mg) was dissolved in methanol (20mf% and

(;;) a solution of fumaric ecid (51mg) in methanol (5m&) added. The
- solution was evaporated and the residue triturated under ether (50m1)
to give the title compound as a white powder (378mg), t.l.c. (System A
, 80:20:1) Rf 0.35.
N ;
) Analysis Found : C,54.30; H,6.5; N,7.23; Cl1,12.65.
021H29012N303.0.75 Cc,H,0,.0.35C H,,0 . 0.25H,0 requires
C,54.78; H,6.0; N,7.55; Cl1,12.73%.

30 Example 1

4-Amino-3,5-dichloro-a-[ [[6-[3-(2-pyridinyl)propoxy]hexyl]aminoImethyl]

benzenemethanol
A solution of (Z)-4-amino-3,5-dichloro-a-[[(phenylmethyl)[6-[[3-
(2-pyridinyl)-2-propenylloxylhexyllaminolmethyllbenzenemethanol (0.65g)

35 in ethanol (15m&) containing hydrochloric acid (2.7mmol) was

hydrogenated over 10% palladium on charcoal (0.15g), filtered and



evaporated. The residue was partitioned between aqueous sodi um bi carbonate
¢iM 30mt) and ethyl acetate (150n0) and the dried organi c phase was
evaporated to give a brown gum The gumwas purified by FCC eluting with
SystemA (93:7:1 + 85:15:1), to give the title conpound as 5 ‘a white
solid (0.32g) mp. 38-410. Analysis Found: C 59.6; H 7.0; N9.2.
C22H31C 2N3@2arar@led eJh€ BBidue Mag . part N, @nBovet Eperbuheeredi eadiem(sal t) (2{ 1)
mp_ ;ggl- 1080:8RZOAY S B0 BB eth1 Skiot BYEINB6RE 984 ehe2dr fBuPorgihid 20
4- Ani no- 3, 5PAPIMBF GVAPPTTEY[ B @3YPret RBRY: Quy Teliavpl Y@ epokfiedeboy IFTE |
ani no] met hy k) beimgeneimesyeveal A (BB:7 butesedisonf et625ilk (@l ie RehpqUMyNg, t he

met hod of Exanple 1...4-am.gos 3. 5-dighl o§o-a- 15

[[[6-B[3-( 3?%?%8x§932‘-"p§drq3gﬁ?1y"?°}’:2-’3418 ynyl ] oxy] hexyl ] (phenyl net hyl )

am no] net hy Ahslersierfarwethanol ( T4593g) Hyad; hydr.agenat ed over pre-reduced
pal | adi um oxi en b . 20%ag u ste, QOrrg) I n ethanol (40nX)
contai ning B gfﬁcﬂ?oar?ich%é{lgg ggggqﬂH 1?’gt’ hg’ngo'?f "1:9 v/v, 14.5nt). The

yel | ow oi | &biziusecedirets (settlel(@thg-mi t183908% hepzpa86: X111 )+ m2p.

92:5:1) wasgdiggfl naftobroriBE heneh , mlp.egtgdowi th fumaric acid (259ng) and
concentrated in vacuo to give a yellow gumwhich was triturated

Q sevéPal tines with ether to give the title conpound as a white solid
(2.59) m p. E28®1e0%50. Anal ysis Found : _ C 56.7; H6.8; N 7.75;
Gy 1as> & tapming SBHRAThEDAON Pt 2RI 38 oG N3P0 IRe 0 |
4- Ani no- 3, 5ﬂimﬂtﬂethwldbériz’eﬁeme’lz*\(aaeb)'(gi)fbuwhédﬁtolabxy(IZhe)(yGsiaatﬂ nol net hyI o/
- benzenenet hang) 8ling the method of E 4-amino-3 ,5-di - -

4- Am no- 3, 5- ?@RI oré’;:g? ttepﬂee_n;?l (r%_t rﬁz'):jlg E?- ( §mb'§/°r ?d? ndyJ'Ic le?nr?o%yl hexyl |

ani nolsret hyf FérSrmethaxsr2Pyrigin “Ryepysyé dextyehewyiel phere-lmethydéd 10%

pal | adi um oxinite JaBtHANBEEOBRINAAGEAYS . 455t Ras RPFBRenbEEL b {
cont ai ni ng hX rochlr?rai. - a:i d l%ﬁ:monfﬁqu(jl?%?hansol 9 1 9n h‘?ﬁn%eﬁ%gméd

o 9 v/v, 4m)
catal yst wa82FEBYRP B 9N EPEC ok P POIRGHS RASE B} Btoﬂ@‘!gdlnv%‘iﬂa”%s(‘*ﬁﬂ”
evapor at ed geetaihéng dgdrhehllonid anid (pand. t HOYedhaeilveesd §76), Sadsa,

bi car bonat eTﬁg%iov@%‘h e&blaxkné”}f: %K"@ére Fé@Se ingTa‘i:'\tho rs%‘g'émc Cl @ISerS ¥va_§

20 92:5:1) was dissolved in methanol, treated with fumaric acid (259mg)

and concentrated in vacuo to give a yellow gum which was triturated cw>
several times with ether to give the title compound as a white solid
(2.5g) m.p. 103-1059,

Analysis Found : C,56.7; H,6.8; N,7.75; C1,13.5.

25 (CagH3ClN0)y - CiH,0, requires C,56.82; H,6.68; N,7.95; C1,13.62%.
Example 3
4-Amino-3,5-dichloro-a-[[[6-[2-(2-pyridinyl)ethoxyJhexylJaminoImethyl]
benzenemethanol ]

30 4-Amino-3,5-dichloro-a-[[(phenylmethyl)[6-[2-(2-pyridinyl)ethoxylhexyl]

amino]methylJbenzenemethanol (1.1g) was hydrogenated over pre-reduced
10% palladium oxide on carbon (50% aqueous paste, 200mg) in ethanaol
(10m2) containing hydrochloric acid (conc. HCl/ethanol, 1:9 v/v, 4mf).
~ The catalyst was ;emoved by filtration through hyfl%gﬂ: e solvent was
35 evaporated and the residual oil was partitioned between 8% sodium
bicarbonate (25m%) and ethyl acetate (25m2). The organic layer was



4, ~ ~ ~~~m 3 - 34 - washed with 8?% sodi um bi carbonate, water and

brine, dried and concentrated to an orange oil which was purified by FCC

ealﬁtlnq with System C (95:5:1+490:10:1) to give a yellow oil which was

triturated with ether-hexane to give-tdae-title conpound as a white solid

(280 ) 5 mp. 94-96. Analysis Found: C,58.89; H, 6.93; N, 9.55;
6./88. C21H29CI 2N302 requires C,59.16; H,6.86; N,9.86; d, 16.63%

Exanpl es 4-8 wsshedpwidhaBi sodiua bt atdoanterpmatsr tmyidr‘tyxdhegeﬁatad ng@dt he 10

A hor 5. 5. CORUEEIALTE (Y ey SOPRE WKL offieh nos e FTRY B, ehutipg wic
ami no] net hyl | BMEEnéerﬁh&’rﬂdl% 1&E)) bt snerzila)aeblqhsau which 1')38115‘?1tur8ﬂ§rdom

4-am no- 3, 5- di,gfy QEﬁhfihkiiﬁé Eg di9e"B{¥ie ¥ compound as a white solid (280m
pyridinyl) et hoxyl hexylJ (phenyl net hyl ) ammotmethytTbenzenenet hanol %69)

FCC el utsi ng witfr % em C (92:8:1) gave a pale yellow oil (0.9g). A
sol ution of thgalgisiis(870ny)Foand: Tyseuass wE.43{ I,6NYY; ICD,16 «BBhanoI (10n¥)

v concent 2besh LB Aol btk 5 A BRP ST B i L, (T

122-1260. Anal ysis Found: C,57.48; H, 6.59; N, 8.07,

Ch 1418, (CEBISZNN e oS 1PUbiMTar GahePy b todiatind o

4- Ani noa8, 5- daempmaf& NF f thepglyethpl}-icampsuodpr opoxyl hexyl ] ami no] met hyl ]
benzenenet hanol , (E) - but enedi oate(salt)(2:1) From

4- am no- 3, 5-di chI ro-a-[[ (phenyl methyl)[6-[ 3-(4-pyridinyl)

prgp/oxy] hexyl t hyl | benzenenet hanpl (690ng). Concentration of 30

t he et hyl aCEhaAIﬁrﬁxiﬁaﬂi&MUEa-i[de.ZO“ ek AOIAP)-pyr A i8 gl Lethoxy Wbikxytle oi |

and fumaric acid TOEEQ;” n rretﬁago] 1 VR3S, (y%g%a(tsg tf Q2% yel [ ow oi |

whi ch was tri£0ngl conpound as
a creamysol i dF £ O8Grgdinord p3- dM'ﬂOﬂ?S@-ﬂAﬁa[%ﬁsmethyl -2-

Found: C, 56 4 RényAGaERS e tiidrb
requires: gyg%oqﬁ?%)ész\?%eﬁgg](phen)(lﬁggm%m A% ©
(1.66g). FCC elutlng with System C (92:8:1) gave a pale yellow oil
(0.9g). A solution of the oil (870mg) and fumaric acid (126mg) in

methanol (10mL) was concentrated to an 6il which was triturated several

<~ 20 times with ether to give the title compound as a white solid (850mg)
Q m.p. 122-1269.
Analysis Found: C,57.48; H,6.59; N,8.07, C1,14.18;
(022H31612N302)2 . C,H,0, requires: C,57.83; H,6.67; N,B.43; C1,14.23%

25 Example 5 _
4-Amino-~3,5-dichloro-a-[{{ [6-[3-(4-pyridinyl )propoxylhexyl]amino]methyl]
benzenemethanol, (E)-butenedioate(salt)(2:1)

From h-amino-S,S-Eichloro-a—[[(phenylmethyl)[6—[3—(4—pyridiny1)

propoxylhexyl]aminolmethyllbenzenemethanol (690mg). Concentration of

30 the ethyl acetate extracts gave a red oil (500mg). A solution of the
 0il and fumaric acid (70mg) in methanol (Sm2) was evaporated to a
yellow oil which was triturated several times with ether to give the
title compound as a cream solid (380mg), m.p. 112-1150.
Analysis Found: C,56.49;H4,6.52;N,7.89.
35 (C22H31812N302)2.C“H“0u.0.6H20 requires: C,56.60:H,6.78;N,8.25%.




-35 Exanple 6

4- Am no- 3, 5-dichloro-a-[[[5-[3-(2- pyr|d|nyl)propoxy]pentyl]an1no]

net hyl ] benzenenet hanol From

4- am no- 3, 5-di chl oro-a-[[ (phenyl rrethyl)[5 [3-(2-pyridinyl) 5

propoxyj pentyl ] am no] net hyl ] benzenenet hanol (2.3g). FCC eluting with System
C (95:5:1) gave the title conpound as a pale yellowoil (1.6g), t.l.c.. {;}
(System C 95:5:1) Rf 0.1. A solution of the title conpound (800ng) and
fumaric aci 8x#¢mden®) in net hanol (10nt) was concentrated to an oil whjch

was trituragethiseyersaliid ges- qihes_ 91 ?oig]gﬁntéf:@nm i enedi oat e

(salt) (2:1 =
(C2l H29C 2N302) 2. CAH404 requi red

Found: C, 56MgEnylibenzegemathanaly: | 14. 31.
C, 57.03; H, Brdwb 4-bhthob63,5-GlicAYbradds] hRethyl [ 5-[3-(2-
4- Am no- 3, 5- 3I0h|3 gg Leléé Bfffgpﬁya;bztoxgi [ ¥( éﬁf#%”hé?hy|L
benzeﬁemet hBRYOX¢ tyllami 0] ethyllbenzenemethanol FCC elutlng wit
ﬁ amI ]no 3, SSglsttehﬂ or@sasi1) ghmxthaetﬂtgé}é?:pédwc( Zslpg/{pla(ﬂe mdl)bwtm%lh .6g),
ex am no n e n ste

y ltn? chyk%ﬁb&@ﬁedﬂ'@g\eﬂzh RJ“ OEf% so tqgn Pt gtglvgllg r:go%gurtm e 20

(95:5:1) gave a ch's on stan
title corrpo&WEP"tQ apdfimarisopdid (100Dg) m petmomﬂ Dmtk) | was. cérBesteahed to

80: 20: 2) aQ oi. wkfeh- Ray %9@9;:%@&@ devetdn) tﬁrﬁesl),um Rend0 to10R ¢fxanple B 25
4- Am no- 3, 5-dj chl or o- a- Q P)yl‘ldl n Zethoxy] pentyl ] mno

met hyllgbenzéﬁiaj%ﬁﬁﬁﬁﬂie Ed 2:1) as a e solid (800mg) m.p. 135-1379,

4t ﬁm nf’ 3, fﬂdﬂ%h@ro a- [[(phenyl rmtolmm) (356 280; ZHPé/rwdlm,\d 30; c1, 1831
et hoxyl pen zenene [ pre feduce
SRR CE AR by S N I o

for hydrogenation. FCC eluting with System C (95:5:1) gave the title

conpound asg keyyellow oil (1.74g), t.l.c. (SystemC 95:5:1) Rf 0.07. A
sol ution of—ﬁnr‘e@ﬁﬂe corrpound (900 in rret hanol 5m) was treated with

fumarl® aci f-AmEPYrNo - , Mallrmdmemytlr]at ed.
Triturati onbg-‘ﬁzeha@etrr@ﬁyitant foam W th d| et hyl et her gave the

(B) -but e”edms( %In::Lgloro-a-[w;l)lge%yigleéhglsP6 %4 ?2 pyrlc'lln];lu))l;u]i:iz&]

hexyl]aminolmethyl]benzenemethanol (2.7g). FCC eluting with System C

(95:5:1) gave a yellow oil which solidified on standing to give the

20 title compound as a white solid (1.9g) m.p. 48-50°, t.l.c. (System C C:)
80:20:2) Rf 0.16.
(E)-butenedioate (salt) (2:1) m.p. 107-1089,

Example 8 ' \_)
25 4-Amino-3,5-dichloro-a-[[[5-[2-(2-pyridinyl }ethoxyJlpentyl Jamino]

methyl Jbenzenemethanol _ |

From 4-amino-3,5-dichloro-a-[[ (phenylmethyl)[5-[2-(2-pyridinyl)

ethoxy]pentyl]amind]methyl]benzenemethanol_(2.679), using'pre-reduced

10% palladium on charcoal (50% aqueous paste, 400mg) as the catalyst
30 for hydrogenation. FCC eluting with System C (95:5:1) gave the title
compound as a pale yellow oil (1.74g), t.l.c. (System C 95:5:1) Rf
0.07. A solution of the title compound (900mg) in methanol (Sm&) was
treated with fumaric acid (127mg) in methanol {5m&) and the solution
was concentrated. Trituration of the resultant foam with dieﬁhyl ether

35 gave the (E)-butenedioate (salt) (2:1) as a white solid (0.95g), m.p.
140-1429,




36 Anal ysis Found: C/56.1; H 6.4; N 8.7; C,b14.7.
(C20H27C 2N302) 2. CAHA04 requires C, 56.2; H, 6.2; N 8.9; d,15.10. Exanple 9
5

4- Ami no- 3, 5-dichloro-a-[[[6-]3-(3- pyr| d| nyI ) pr opoxy] hexyl ] am no] net hyl ]
benzepenet hanol &E) but enedi oate (salt)( %16

4- A@o 3, 5- di¥R¥$4% a- [ [ (phenyl et iPHNg 6-C[’ (13- Bafr-itdli WaBi- Y pridpddyi-

hexy™ ami no] M Jdagm nefhelotequirsdl, 9612 hiy g .ogenat.ed @ves. 1%,
pre-reduced 18%%ra £7]al ﬁaﬁ% ol'nm'cgr bon (50% aqueous paste, 300rrg) in 10

et hanol (20mX) contai ni ng hydrochloric acid (conc. HO/EtOH 1:9, v!v, 5m).
The cat al yst viesmpkerdved by filtration through hyflo and the solvent was
evaporated. Tha fesid . Mo

(50nX) a@nd et Al 53553 i) P opC IR bl an e Inecny
and bri ne, dr|Qﬂﬂ'zawe@bﬁm,ln{ihtb@@enwgaﬂtml(Isal_LtQ(2 1) whi ch was purlfled by
FCC el uting Wdhm&(@-@em(ﬁcﬁg&&al ["'(&%ngn);li(a\e@l)iylt\q%gﬂ3Le}apyﬁjlbngl|)¥r6&Hx99”ed

oi | (850ng). The o i n,meth gﬁ)ﬂ érea a sol ution’ of
fumaric acid (rlafgrlréﬁmf‘ﬁ 1 et Rghibenzeemet haPHé oPgerttasnRydregepriedt @¢¢tand t he
resi due was trpﬁaated@ddvmﬂ?hpdrmdebdﬂ% t&rogh Ve 0shaqddolb Ea3@8PBB0AgRSna White
powder (770rrg) |

Pouna:  Goar Stnehat J2ongd BFRNRS rydteentopd Jeah Grapa 5L YRlot vees
C, 57.83; H,6. @]X)N Bed Bat Qlystl wad3emoerdriyyl €iltralion 2Brough hyflo and the

4- Am no- 3, 5-di Ghl,gro w%s[é gPLé‘te@ M PaYiatia PYih OhdlY bAAUE Q8N BEVkden 8%
_ %ol nmet hyl | benzenenet han

no- 3, 5- di el Rigarpqrate 4508 Lhyare osky - RAtalE ryPpd) and the organic
Eu; oxy] he?ng (I&}@BW&@ME%HQ@?%%@@&H%J& m@na@n@geéma;nelc&\eeﬂmxem% an o0il
ydr ogenat ed over pre-reduce a i um.oxi de on c n 0

aqueous 1gast e, "BEONES PHEHERAARY (%q ?1%1‘?113? r'f‘iyﬁbe"h)[;dfgoéc‘i'ﬁl br1 %6 ‘4 (Yonc.
HCl / et hanol , 1gﬁevé\/511i_1;hﬁm rolokired asitlal §50mghas The naidde dn b)etﬁsdyctlr 410m0Y) was

t hrough hyf I o, evapo ted and. i dual

partitioned bet gﬁg so%lls\éﬁ’i' °3a‘|9b0|‘f3 °( T%lan Q?}Jlgmc?%ef hyqetg%neotlm??e X(lSrﬂ“f
The organic | asqiwemglaa/awmrawqdham@hsmsudue&as tritpratedbeitst dry Edhed to

vater (10m) 2 ehehd®ie O Upbour" b AELCPRARA! (FIRE) | ¢.2. 42150 A 80:
whi ch was purlzc;.e2 éo A W t

20
(;D Analysis Found: C,57.53; H,6.75; N,B.12; C1,13.90.

(CyoHgyCLN50,) ».C4H,0, Tequires C,57.83; H,6.67; N,8.43; C1,14.23%.

Example 10
4-Amino-3,5-dichloro-a-{{[6~[4~(3-hydroxy-2-pyridinyl)butoxylhexyl]-
amino]methyllbenzenemethanol
4-Amino-3,5-dichloro-a-[[[6~[4-(3-hydroxy-2- pyrldlnyl)—
butoxylhexyl]{phenylmethyl)aminolmethyl Jbenzenemethanol (0.49g) was

hydrogenated over pre-reduced 10% palladium oxide on carbon (50%
30 aqueous paste, 100mg) in ethanol (10m%) containing hydrochloric acid
(conc.. HCl/ethanol, 1:9 v/v, 1.6m%). The catalyst was removed by
filtration through hyfld, thé solvent was evaporated and the residual
0il was partitioned between 8% sodium bicarbonate (15m%} and ethyl
acetate (15mg). fhe'organic iayer was washed with 8% sodium
35 bicarbonate (10m2), water (10m%) and brine {10m&}, dried and

' concentrated to a yellow 0il which was purified bv FCC eluting with

System C (95: 5: 1) to give a pale yellow oil which was triturated with

ether to give the title compound as a white solid (215mq} m.p. 95- 9609,




System C (95:5:1) to give a pale yellow oil which was triturated with ether
fo give the title compound as a white solid (215ma’ mp. 95-960. -37-
Anal ysi s Found: C,58.32; H %738; N 8.7, C1,15.21. C23H33C12N303
requires C 58.72; H 7.07; N/ 8.93; d,15.07% (E) but enedi oate (salt) (2:1)
m p. '97-990. 5 Exanpl e 11

4- Am no- 3, 5-dichloro-a-[[[6-[ 2- (3-pyridi nyl)ethoxy] hexyl | am no]rrethyl] Q
benzenenet hanol (E)-butenedioate (salt) (2:1)

4- Ami no- 3, 5agkiGRE 9T 0- a- [ [Foph@ny, s\setslzyla,b@séh(,a nyrcudmszh)et hoxy]

hexyl ] am no l.penzenenet han ated over

pre- reduced1:2113'£1>3g£124)3 éliﬁﬂ”bﬁ?ﬁjg gé] 7%ar"g§g&z’5(5*%8 %ﬂ ggs{gpgg 800rrg) in

et hanol ( 30(&)-buberieriinatey (aybrlo¢hi Or imcp ad7e9q%onc. HA / et hanol 1:9v/v,
10.5nt). The catal yst was renoved by filtration through hyflo, the sol vent
was evaporat ed and the residual oil was partitioned between 8% sodi um

bi car ponat eExappde)1land et hyl acetate (40mY). The organic 15 | ayer was

washed wi t hgSgingm @L%ﬂ%@l@[t%ﬂsﬁ &%m(%‘i%gﬁ!r)ox%ﬂ%xgﬁhmnwﬂ gl?nd
concentrate \ ] em C
of the oil

(95:5:1) tobgpassenethsnod (Edrhutenedingte (galp (1.57g) and

fumari c aci d-Anih6n3))5- Uﬂcﬁm&-hamﬁl(ﬁhb@;flrhems)[@lﬁze(FEJbaiﬂiin&D)zﬂ:thQy]a-n oi |
whi ch was t ated sever?éetlma to give the title

0
conpound asF'%l apinoJagthyl "ﬁa?mﬁhﬁm’zl (2.980) WS hydr‘ﬁ%fﬁﬁg G%eT Anal ysi s
Foundjg C, 57 pP&:repideds 90% ad 1 adiumChx itie. mcacmmmcmm) Pa€¥AHUBAMGR qui r es

C 57.03; H ¢q AéhaNJIS (§Er££)céonﬂtda1ﬁ4r(% h?élapchlfl)‘@(%@njl E(]c ﬁcthl/etIh]anol

4- Am no- 3, 5-di chl or o- a- pr opoxy an nol- o’
met hyl | benz &rdfs hHhEme emﬁtéhwq vas eenggd py(Piltyration through hyflo,

2-[ 3- [ (6- Br ep®-s310énty s )éo.yay&meeyérhpmé %Qfadal &) wﬁespa@@@ef&ntee &t@&ér{ r ed

sol ution of | nter rredl ate

1000 under ﬂf’t?"&djé‘?\ lcﬂ\’FlPé'P ih&‘ E&k "’QBI‘V@M‘ magéﬁemem%&rsww esi due
\(NaS P t|th i bapst has \AﬂeﬁecB%EI@Cboﬂmﬁlblbﬁﬁiﬂlﬁﬁat@ (@Gﬁg%) wg&& ghmyi) a&ﬁtbahe%
25mg) . The n rine rie con trated to
an oil  whi Cﬁ&%&? Ihgrﬁdr ]cﬁxg%\tg@éﬁg f%trxv\'m% Qu? which was purified by ?8@
eluting with System C (95:5:1) to give a yellow oil (1.58g). A
solution of the oil (1.57g) and fumaric acid (216mg) in methanol (10m%)

was concentrated to give an o0il which was triturated several times in

20 ether to give the title compound as a white solid (1.47g) m.p. {:}
103-1059, | :
Analysis Found: C,57.26; H,6.59; N,8.41; C1,14.29.

25 Example 12
4-Amino-3,5-dichloro-e-[L[[6-[3-(2-pyridinyl )propoxyl-4-hexynyl]amino]-
methyl]benzenemethanol (E) butenedioate (salt) (2:1)
2-[3- [(6-Bromo-2-hexynyl)oxy]propyl]pyrldlne (1.0g) was added to
a stirred solution of Intermediate 2 (1.129) and DEA (1.0qg) in DMF
30 (12m2) at 1000 under nitfogen. After 1h, the solvent was evaporated

and the residue was partitioned between B% sodium bicarbonate (25m%)
and ethyl acetate (25m%). The organic layer was washed with brine,
dried and concentrated to an 0il which was purified by FCC eluting
with System C (95:5:1) to give a pale yellow oil (720mg}. A solution

35 of the o0il and fumaric acid (105mg) .in methanol (5m%) was concentrated



with System C (95:5:1) to give a pale yellow oil (720ng). A solution 35
of the oil and fumaric acid (105ng) in nethanol (5nV/ was concentrated
-38- in vacuo and the residue was trtti38rated with ether to give the title
conmpound as a white powder (670mg), mp. 139-1410. Anal ysis Found :

C, 57 H, 5. 2 H r.eq es.

C 58f98, M é%j t% r%g %%% S%%Wrgt%%avﬁ%% et% 90 glveL‘: éltle

4- Am no- 3, 5 dgem_gmg as [ F@tFSPQ@eDrQﬁ?BmQ),pwmdl 45931 8poxy] hexyl | -

ami nol et hyl )hﬁg gnEfdagnol A sol ution ofg katey,npdd a,tge ¢, o 41869), 3 8
2-[3-[(6- bro é_}/g:ox&;b s:)rop 5brorm |d|ne(2 andbEAg 56 59)
in DVF (15nt) 2gt1aVala) 2l '-'F%H'“ZS > 87 é‘mpvgént v Oe\Epdfetddd i n
vacuo to give an oil. Purification by FCC el uti ng with System C (95:5:1)
gave a yell owE())(ia'L le j ch on standing gave a yellow solid. Trituration with
di ethyl ether title conpound as a white solid (1.59g) mp. 52-55.
Anal ysi s Foun@-Amino-3,5-dict)050-84[ [6+[3-8%:brgd-Dpyr liny5) dbpoBrIhe 8y B5.

C22H30Br d 2N3 82; N,8.09; d,15.39; Br, 13. 65%
2 o Mt AbneiéinahbE :

4- Ami no- 3, 5- di chI dy sokutfipp afirdatarmegiqte- 2 X1pP69)di Ayl ) bhcpapmpleseyitjoxyl
ani nol et hy! | Begganesnirbagg)ri6 Ble th OurRADEA SE. BEA: 10 DHFS 0134 Ol f
I nt er rediCat e 2 ﬁ) é gﬁ (% (5§ﬁ r|d|n% ) et hoxyl *-2-heptanone (0.532Q)
~in ethanol (I E?ﬁ edc8ht i o 5 ol utheode Wenéo‘f‘ﬁféﬁi’?%&réae ﬁ&bﬁﬂh’ﬂof'q gi%eid
| n et hanol (1l=8 eild, PurifiR)aties by FCRRluting Ryt Ggetet ed(IB:6E1pigave educed
L, num oxi de taI t 00 200 The cat al s re ed by
fi iit'/rat ion thr§ ﬁh y1 gggcr?'do gta Q??grg e e\r/Tg%)%)lroawt E%P%The%rltetlsiu ait w o}l'l was
partitioned b@ue\tmﬂi Sl%as‘oda\tmm daltbe)rmmeo&(r@Om )2 aniteesbyid é&eﬁtgﬂt e ;( 25m)) .

The basic sol yhieyo was extracted with et hyI acetate (2x25m ). The conbi ned
extract ss5nere 30 dried and evaporated to | eave a pal e oranﬂaé_ %IGS
P

(650ng). Thi &nakesigoiinded with CaelFPedbect B%a@bﬁg?4,f C&m=aRot
exper i ment an@l%gu;dsfrcp J0Y el dslt] 510 884 tH) 5S§3{ aBAY;901 MG.39; 81RB54) to

give the free s¥ of The’title conpound as a pale yellow gum(23 ny),
t.l.c. (SystemB

Example 14
20 4-Amino-3,5~dichloro-a-[[[1-methyl-6-[2- (2-pyr1d1nyl)ethoxy]hele]—

.. aminolmethyllbenzenemethanol (E)-butenedioate salt (2:1)
Q;J' A solution of Intermediate 2 (0.5g) and 7-[2-(2-pyridinyl)ethoxy]
-2-heptanone (0.532qg) in ethanol (150m&} containing a solution of

concentrated hydrochloric acid in ethanol (1:9 v/v, 4.1m&) was
hydrogenated over pre-reduced platinum oxide catalyst (5% on carbon,
200 mg). The catalyst was removed by filtration through hyflo and the
filtrate evaporated. The resulting o0il was partitioned between 8%
sodium bicarbonate (20m%) and ethyl acetate (25mf%). The basic solution
.was extracted with ethyl acetate (2x25mf). The combined extracts were
30 dried and evaporated to leave a pale orange oil (650mg). This was
combined with the product (160mg) from another experiment and purified
by FCC eluting with System A (90:10:1 + 80:20:1) to give the free base
of the title compound as a pale yellow gum (230mg), t.l.c. (System B
80:20:1) Rf 0.45.

The free base (230mg) was dissolved in methanol (5ml) and fumaric acid

35
(30mg) in methanol (1ml) added. The solution was evaporated and the



80:20:1) Rf 0.45. The free base (230ng) was dissolved in nethanol (5m) and
f\umari c acid 35 (30ng) in nethanol (1m ) added. The sol ution WAs evapor at ed
and the -39- residue triturated_ er ether (20nm) to glvethetltle
conpound as a white powder (200ny) mp 122-40. Anal ysis Found :

g g; gg n Q‘eggdué\ltglt%@atg u;llée @th%hﬁﬂ'@%g'\%&%) ghec[y_l4 e4 cB%p udn'élegs a 'Y
4- Anino-3, 5 "'BilthIPBY"Eﬁra-(?[[’[{“@J 4:( 21814 di nyl ) et hoxy] hexyl ] ani no] - A

rrelt h%/l ] benfzemenﬁﬂsamlna a, a- di phelnyl geni@rseaw@#@ dok: &) a(z%a' 1)2,110463 war m
solution o anpl e i n i sopr opanol
added a war i %u&?&fﬁ% ? %@Eﬁ( g'gq””eﬁl Bf?gngl)’bé'hfeﬁ%aé'e 143 5akl o 4¢ 675 6rrg) in

i sopropanol (2nt). The solution was allowed to cool with stirring for |h
and the resgld te §9I|d was filtered off, washed with isopropanol (1nt),
and dried i roomterrperature to give the title conmpound (128n),
mp. 125.5- -3 [[[6-[2-(2-pyridinyl)ethoxylh&8:195nihad-3; N, 5. 75.
15 (Exzi'm rj@@@zéa%mwmalreaqma eby RRinPeddafe SR P (sdft§ fO! 1 OV NG
S S -

4- ami no- 3, 5- di cHIPoR o*&M[ $Y16LLon ©F. Bie campgunpeehéxgpple 3 (100mg) in

hexyl ] ani noliesptupehbezane s havel 4 fWwae® faseiod Bhea caormound of Exanple 20
| ate aci d Exa rrp umarate (2: e base (100 ny)

3)W|ththea|;l)ro % f

and fulric égied‘y%%m@ﬂﬁ?ce&éﬁeacﬁﬁe {‘7 ng/ g 1S°PrPB?ﬁ£rlaf%'“’E . Piegpolyhign
116-116. 50. wadl ahlpweB tDMRE) @it st fdting) fo’&@ﬂ)andlwe% r(eébitam é’c!iHa)was
2.65-2.9 (4 GiEN) 5, {t2H 3.3 H L CH20 4-5
(br, NH, &H“g@gzrﬁ)% 3 ﬂa%fa ’gt% %féﬁi %19)( 8"0“8 é‘:l‘-ﬁ %F ‘-‘80'" o/
NH2), 6. 45 (emperaturs tp giveatls Jl@cmmg@rm ZBE@HarorraﬂlZé 54128.30d H 5
pyr), 7.72 (atkhy bund+:4 pyr), 30 Seped Bbkn &, 35 & YT -

The following salts (Examples 16-25) were prepared by treating
4-amino-3,5-dichloro-a-[[[6-[2-(2-pyridinyl)ethoxy]
hexyl]aminalmethyllbenzenemethanol (free base) (the compound of Example
20 3) with the appropriate acid : O
Example 16
Fumarate (2:1)
Free base (100 mg) and fumaric acid (13.6mg) gave the title
25 fumarate (56.2mg), m.p. 116-116.5% N.m.r. 8(DMSO) 1.25 (4H, m, /
| 2CH), 1.48 (4H, m, 2CHy), 2.65-2.9 (4H, m, 2CH,N), 2.95 (2H, t,
CH,-pyr), 3.38 (2H, t, CH,0), 3.5-4.5 (br, NH, OH, COH), 3.71 (2H, t,
OCHp), 4.7 (1H, dd, CH), 5.48 (2H, s, NH,), 6.45 (1H, s, CH fumarate),
7.2-7.33 (4H, 2CH aromatic, H-3 and H-5 pyr), 7.72 (1H, dt, H-4 pyr),
30 8.5 (1H, d, H-6 pyr). '

Examgle 17
Succinate (2:1)

Free base (500 mg) and succinic acid (69.2mg) gave the title
35 succinate (320mg) m.p. 100-1030,



*Exanpl e 17 Succinate (2:1) Free base (500 ng) and succinic acid (69.2n)
gave the title 35 succi nate (320m® -m p. 100- 1030. - 40 - Assay
Found C 56.5; H 6.7; N, 8.45. (C2I H29C12N302) 2. c4H604
‘requires G, 56 09; 6.65; N, 8.650" Example 18 5 - 4-Chl orobenzoate (1:1)
Free base (SW%)F%HH #- chl or obenzoi ¢ aéh 86-?188rfy) s Phafe4bhe title

chior obenzoat &€ 48 Ns0 Bfjui S BYSEDYNH, 6.65; N, 8.65%
C 5735 H 5.8 ng : sngzb%ﬁiNsoz 64 2®lr*eqm res ¢ 57.7. H 5.9; N,

. 299 -10 Exanpl e 19 Benzoate (1:1) Free base (50 ng) and benzoic acid
(1-_. 4.3ng) gavixampde t1Bt| e benzoate (31ng) as a white solid, mp. 115-1170.
15 Assay FeWiGropenzoate (1:1 C, 61.0;H 6.5;N, 7. 45,
C21H29C12N30 61.3;H 6.45; N, 7.65. C Exanple 20
Benzenesul phonat ef {88 8§s©§500 mg) and 4phlgrehenao ismedy Gidnele 9eendsal hitdei
acid (19m) g@a@rbmzbgﬁé Q;M@Zn\e%lvsm;a@gﬂe as a fawn col oured solid :
(20ng), m p. “TI0 o 4H, nbchz) 1.4-1.7 (4H m
2CH2) 2. 8-3. %M oun m mﬁa C2>5556 Byr), 3.38 (3H,
m CH20), O4)czla2gr2t2«gm427ct7ﬂ mﬁﬂequ‘irgﬁ C1s%. 7er GH)a g 592°(2H s, NH2),
6.12 (Il br, NH) (7H, m 2CH aromatlc H 3 and H5 pyr,
H 3, H4, H5 benzenesul phonate) 7.6-7.65 (2H m H1 and H6
benzenesul phxamele 13 72 (1H, dt, H4 pyr), 8.3-8.7 (1H, br, 503S ), 8.5
(1H d, H6 penkoate@iPlye 21 30 Sul phate (2:3) Free base (200 ng) and

sul phurlc aC|'d“("9'3"8'n'g'—9 w /w), gave the title sul}phate (0.2g), mp. 55-650
(anor phous) . Free base (50 mg).and benzoic acid (14.3mg) gave the title
benzoate (31mg) as a white solid, m.p. 115-1170,
15 Assay Found : _ C,61.0;H,6.5;N,7.45,
Cp HogCl5N30,.CH g0, requires C,61.3;H,6.45;N,?.65%.

Example 20

Benzenesulphonate (1:1)

20 Free base (50mg) and benzenesulphonic acid {19mq) gave the title

benzenesulphonate as a fawn coloured solid (20mg), m.p. 110-110.59,
. N.m.r. & (DMSO) 1.25 (4H, m, 2CH,), 1.4-1.7 (4H, m, 2CH,) 2.8-3.2 (4H,
(;3 m, 2CH,), 2.95 (2H, t, CH,-pyr), 3.38 (3H, m, CH,0), OH), 3.72 (2H, t,
~ OCHp), 4.78 (1H, br, CH), 5.59 (2H, s, NH,), 6.12 (1H, br, NH), 7.2-7.4
25 (74, m, 2CH aromatic, H-3 and H-5 pyr, H-3, H-4, H-5
benzenesulphonate), 7.6-7.65 (2H, m, H-1 and H-6 benzenesulphonate),
7.72 (iH, dt, H-& pyr), 8.3-8.7 (1H, br, SO,H), 8.5 (1H, d, H-6 pyr).

Examgle 21
-30 Sulphate (2:3)

Free base (200 mg) and sulphuric acid (93.8mg, 98%w/w) gave the
title sulphate (0.2g), m.p. 55-659 (amorphous).
Assay Found : C,44.15;H,5.9;N,6.95,
(Cy HpgCl N30, 5. (sto,,)3 requires C,44.0;H,5.65N,7.3%.

35



Assay Found : 0,44.15;H,5.9; N, 6. 95.

(C2I H29C 2N302) 2. (H2S04) 3 requires 0,44.0;H,5.6; N, 7.3% 35 -41- Exanple
22 1-Hydroxy-2-naphthoate (1:1) Free base (500ng) and 1-hydroxy-2-naphthoic
acid (220ng) gave the title hydroxygapht hoate (700ng) as a pal e brown
solid, mo. Esample 2211- 430 (anor phous). Assay Found

C 62.3;H,6. 3; ~ 93&[\'3 j HBAB requires C, 62.55;H, 6. Cb;

N, 6. 85%0D. : zcﬁg;hl&% bR yl benzenesul Ehonate (2: 3 Free base (SBJ
nmg) and p-tol ueﬁégwbaﬁanﬁ&ma@n @nezwyrfgqv%- napbtiqic ecid (22

4- met hyl bengane sHk PIANATHY d@bxyhaph Byt 6 O 700md 6 Q803 , pdrbrhmmBsdﬁ@, mfp.mr. 6
(DVBO 1. 25 44% ﬂﬁz‘%)lﬂ T.7 (4H  m 2CH2), 2.31 (3H, s, CH3),

2.8-3.585 (4ﬁ| [Z%ﬁé 95 (2H, t, CH2-pyr), 3.38 15 - (3H, m CH20,
OH), 3.71 (Abbayt ro@@Hz) 4.75 (1H, d, CH2.35H 3 16RH.55, NH2), 6.12 (1H, br,
NH), 7.13 ( d 5 e te 2nde 35 (4H, m 2CH
aromati c, E 31 Iﬁéz HHD %%?gﬁ; S%{@grﬁ%’ b?—ﬂ%’é’bg%zenesul phonat e) ,

7.72 (1H, dt H 4 pyr), 8 2. 8 7 (1H, br, S&BH, 85 (1H d, H6 pyr). 20
Exampl e 24 gxgmﬁ@yij)enzeneacet ate (1:1) Free base (50nm) and

0- phenyl benZFh‘éﬁﬁl c acid e the title a-phenyl benzeneacetate as
a creap sol Eotetyiy "zeﬂ??i‘lpé 919,%\5 Nmr. 8 (DVSO 1.24 (4H, m
2CH2), 1.45 (4HFrea,> b%@HZQS,U Agp- a'&d9p-(té&herrasu2;ﬁd2|)1c atiQ5({Z4g) daveCtil pyr),

3.37 (2H, t;! %29“ !% Zéer(ZHi lphonagz)i 4 gzi%‘ 7bhn€£ﬁ@@) 4.9 (1H, 8, CH

phenyl benze h "FCH ar omat | c,
H3, H5 pynza-1m°phmwb.enﬁemwm§)(zmz My (ZCHR) fit.4-+H74 (piy )m, BCHD, (1H, -

d. H6 pyr) 2. 30 BGyan®! en2P, 2.8-3.15 (4H, w, 2CH,), 2.95 (2H, t, CH,-pyr), 3.38
15 (H, m, CHO, OH), 3.71 (2H, t, OCHy), 4.75 (1H, d, H), 5.59 (2H, s,
' NH,), 6.12 (1H, br, NH), 7.13 (2H, d, H-3 and H-5 benzenesulphonate),
7.2-7.35 (4H, m, 2CH aromatic, H-3 and H-5 pyr), 7.5 (2H, d, H-2 and
H-6 benzenesulphonate), 7.72 (1H, dt, H-4 pyr), 8.2-8.7 (1H, br, SOH),
8.5 (1H, d, H-6 pyr).

20

Example 24
a-Phenylbenzeneacetate (1:1) : ;:>

Free base (50mg) and a-phenylbenzeneacetic acid (25mg) gave the
title a-phenylbenzeneacetate as a cream solid (4émq), m.p. 10541070.
25 N.m.r. & (DMSD) 1.24 (&H,_ m, 2CH,), 1.45 (4H, m, 2CH,), 2.6-2.9 (4H, m,
ZCHz), 2.95 (ZH, t’ CHz-pyr), 3.37 (ZH, t, CH20), 3-71 (ZH, t’ OCHz)’
4.67 (1H, dd, CH), 4.9 (1H, s, CH phenylbenzeneacetate), 5.45 (2H, s,
NH,), 7.15-7.4 (14H, m, 2CH aromatic, H-3, H-5 pyr, 10H
phenylbenzeneacetate), 7.7 (1H, dt, H-4 pyr), 8.49 (1H, d, H-6 pyr).

30

Example 25
Adipate (2:1)

Free base (100 mg) and adipic acid (17.1mg) gave the title
adipate (54mg), m.p. 94-96°.
35 Assay Found: C,57.25;H,7.05;N,8.35.
(C5;H,qC1 N30,),.CeH o0, requires C,57.7;H,6.85;N,8.4%.

FY3
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Adi pate (2:1) Free base (100 ng) and adipic acid-(17.1ng) gave the title

adipate (54ng), .mp. 94-960. 35 Assay Found:
G 57.25;H,7.05;N,8.35. (C2j H29C 2N302) 2- C6HI 004 requires C,57.7;H, 6. 85;
N, 8. 4D. - 42 - Exanple 26 - 42 -

4- Ami-no- 3, 5-di chl oro-a-[ WL6-[ 2- ( 2- pyri di nyl ) et hoxy] hexyl ] am no] net hyl ]
- benzehenet hanol A mixture of Intermediate 2 (1.09),

2-[ 2- (6 br onohexyl ) oxy) 5 et hyl ] pyridine (0.863g), DEA (0.66nt) and
DMF (25nt) waBxapilerzsd at 1000 for 2.5h. The sol vent was evaporated and the

resi due purif} g 'c%'lUH: r&g[wg IPZSQ’ZS . ahEn&methyl]

col ourl ess oi

acet at e/ hexanw title corrpound as a Whl te soI id mp. 96-970,
t.1.c. (SyStE”“ A R%ibEute d?flﬂéérmed£§t442 (1EE @npleel 21 (6-bromohexyl)ox

yl
4- Am no- 3, 5-di chl qro-a | eth ] am nQ) rrethll
benzenen?at han8th pY“d"LL (% é\&&} rﬁgo&y rré%J Q?g‘g oS A&f )1”<'al‘?ﬁ’d¥"t
6- (2- (2- pyr |hdnm/q %t]‘ef p2ob:17] I’Tgxasﬁﬂ.berﬁﬂ) wﬁg)e\Aapoazhfwl sid tBé herddug ]DQl‘Tif)led by
cont ai ni ng hy oric agi onc t noI 1 9v/
hydr ogenated a Sh)lﬁgltg ]gtr atc'gre ove(rIagl {%e‘a 11)'%1 OX1 gdurjolesﬁhtjal?’l Q@
catal yst (100pg1)t1|on mmanyﬁtawrm)d f fiime ebh pdt ac@tahaéhe‘naheehoednmrtbele | o
and evapor at egdo uxél%ogt@u%vaag m.p. 394”9‘?‘”“ tOhlc. (E&% el £249.9p, DY RFCC

eluting with 1) gave a col ourless oil Ich on trituration

W|th hexihe glv##t he t|tIe compound as a white solid (0.115g) mp. 93.5-95,
M (System A 39:10:1) Rf 0.44. 25 Exanpl e 28

4-

no- 3, 5-dichl Qro-a-[[[ 6-[ 2- (2- pyri di.nyl) et hoxyl hexyl | am nol et hyl |
benzenenet hantl‘—ﬂéﬁ&jt i on of

N- (2--(4- am no42Arindi-)5-ai cjlloeoyd-Y { Re-id({Dypyetdiryll) €hoxy Jhexyl Jamino Imethyl]
[ 2- (2- pyri di nggggeg\}gagﬁ!aﬂgi(anam de (0.166g) 1 n benzene (5m) was added 30

dropwi se to a nsion of |ithium alum nium hydride (0.065g)
15 A solution of Intermediate 2 (0.4q) and 6-[2-{2-pyridinyl)ethoxy]

hexanal (0.4g) in absolute ethanol (10m&) containing hydrochloric acid
{(conc. HCl/ethanol 1:9v/v, 1.64mL) was hydrogenated at room temperature

over 5% platinum oxide on charcoal catalyst (100mg) in ethanol (5m&).

_ The mixture was filtered through hyflo and evaporated in vacuo to give
g;; 20 a brown oil.  Purification by FCC eluting with System C (95:5:1) gave a
- colourless 0il, which on trituration with hexane'gave the title

compound as a white solid (0.115g) m.p. 93.5-95%, t.l.c. (System A
39:10:1) Rf 0.44.

25 Example 28 | _ _
4-Amino-3,5-dichloro-a-[[[6-[2-(2-pyridinyl)ethoxylhexyl Jamino]methyl]
benzenemethanol

" A solution of gr[z-(a-amino-B,S-dichlorophenyl)-2-hydroxyethy1]—6-

[2-{2-pyridinyl)ethoxylhexanamide (0.166g) in benzene (5mR%) was added

30 dropwise to a stirred suspension of lithium aluminium hydride (0.065g)
in ether (5m) at room temperature under nitrogen. The mixture was
stirred at room temperature under nitrogen for 3 days and then
carefully quenched successively with water (0.5m2), 2N sodium hydroxide
(0.5m%) and water (2m&). The mixture was diluted with ether (50m&},

35 filtered through hyflo {washing with additional dichloromethane) and
evaporated in vacuo to give an o0il. Purification by FCC eluting with

System C (95:5:1+90:10:1) gave a colourless oil, which on trituration



in ether (5ml) at roomtenperature under nitrogen. The m xture was stir

r ed

at room tenperature under nitrogen for 3 days and then carefully quenched

'successively with water (0.5nt), 2N48odi um hydroxi de (0.5mX') and water

(2m). The mxture was diluted with ether (50m"', 35 filtered through .
hyflo (washing with additional dichloronmethane) and evaporated in vacuo to

give an oil. Purification by FCC eluting with System C (95:5:1+90: 10: 1)
gave a colourless oil, which on trituration -43 - with ether-hexane

a white sol ey éiﬁ@')-heﬁﬂéuljh\fd @ainiee fyria (dumgher REpGAI AIRESIANLyid | Ca
(Merck 9385 and tr| e am ne dea(‘(%l vat gg S I'i ca g\)/iarck 9385, 1om2
eluting wt ‘(’%@ 90 sidica (Merck, 358%) gad drdptoringgesgtivated
respecti vel ylmue(mrcalmﬁl, et i élun/hmg:MWaSSyStem C (gt:i h9%Rd: by dndl .

(System A 3 n
4- Am no- 3, SQdPu(%H oert?an&[ ‘t?gaf)z gp ttlv%'y g%g)e'tghg?(lojuﬁ?er% Pélz Whé'f heth yl]
benzenenet higratified by t.l.c. AS;yst(Qnu;AeBQjﬂD 1) Rf 0.44 as the title compound.
a-[[acetyl [6-]2-(2-pyridinyl)ethoxy] hexyl | am no]

met hyl ] - 4- am no- 3, 5- di chl or obenzenenet hanol acetate (ester) (130ng) in
sodi um hydrEﬁM&i@nﬂ) and et hanol (5n0) was stirred at roomtenperatur

oS

e

for 18h. The-giinbid S-vechloeetS4[ Levder (7-9hkikink0)et?oRy 1HER9L Pdhing YAy B ed i n
vacuo and the a ueaus Tayer extracted wth ethyl 15 acetate (2x20m).
The conbi nea—%—gsﬁ—ie%fr acts were dried and concentrated to give a yellow

oi.l which was t Aimixtarecdfi n-Hideet yliéxbhd 2t-pygidieyl)ethdsylhexyddapinald as

whi te 50l | dndH)TFa-HnBno-335 Oscn brdvefizerdené Bt SO (bbe &) €1 fhg) 20

a

-

Q 4- Ani no- 3iB-sedéum dwarexidp[ G- grE gyhanal n(Amdt wascpt trped| dtarie] net hy| ]

benzenemet haagerdt f¥¥ por I8R: dithb! PI@UAe %ehmeamewed@w%r(fb%g) and
6-[2-(2-pyridinyl)et hoxgqehexanam ne ﬁo 40%guwere di ssolved in benZene 25

(10nmt) and Rekedq’ eHfREFateds Lwacug ap
sol ut i@n vvaacmmbe(chzeMB)por meedomwun\eacamaamﬂ aheadtesw@heeddias@hcved in

ove ha(r)\oISh w%c)enfr?‘&%dum vgha/gfa EI "oR }/\gvggél Iwg\f/lagrdc‘1 OLEA Oe@We?ﬁ\exane

over ITTrIng he S
to give the title compound as a white solid (80mg) m.p. 92 95°,,t.l.c.

(System A 80:20:1) Rf 0.44.

20 Example 30

4-Amino-3,5-dichloro-a-[[[6- [2 (2-pyridinyl)ethoxylhexyllamino]methyl]
benzenemethanol

4-Amino-3,5-dichloro-a-oxobenzeneacetaldehyde (0.56g) and

6-[2-(2-pyridinyl)ethoxy]hexahamine (0.40g) were dissolved in benzene

25 (10m2) and heated under reflux for 1h using a Dean-Stark water trap.
The solution was cooled, evaporated in vacuo and the residue dissolved
in methanol (10m&). Sodium borohydride (0.38g) was added portionwise
at 0-5° over 0.5h with stirring. The solution was allowed to stand
overnight then evaporated in vacuo. The residue was partitioned

30 between water (50mf) containing 2N sodium carbonate (4mf%) and ethyl
acetate (60mf). The organic phase was dried, evaporated in vacuo and
the residue purified by FCC eluting with System C (90:10:1) to afford a
gum. Tritﬁration with hexane gave the title compound (85mg) as a
colourless powder m.p. 93-960, t.l.c. {System A 39:10:1) Rf 0.44.

35
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overni ght then evaporated in vacuo. The residue was partitioned 30

bet ween water (50mQ)) containing 2N sodi um carbonate (4m) and ethyl acetate
(#0nmX) . The organi ¢ phase was dried, evaporated in vacuo and the residue
purified by FCC eluting with System G,(90:10:1) to afford a gum
Trituration with hexane gave the title conpound (85nmg) as a col ourl ess

pomd,g;)j mp. Exa@pDe 3.1.c. (System A 39:10:1) Rf 0.44. 35 4, ~ ~ ~ ~ ~
~——mZf] - 44. 4 nk € . .
4- Am no- 3, 5-

benzenenet harkgnzenepgthen of

ﬁ- ami no- 3, Si di ;:EI Nlrs%-l@tic{r{ 51"[lﬁ-'aﬁgrildl%';5-@1@%1%1?‘6%0[(506_'-[5-(Zt-ﬂyridlinyll)&%hc)my]—
exyl - am no] net hyl | benze ano - oxi de ng), i.n et hano was
hydr ogemsat ed '?R}‘éth ﬂh‘ﬁ@?["%ﬁé e"&ﬁ‘fe&'f*§'§?”°gck°"fﬁﬁr7§)oo%r)d ipppethaget ((4Rn L)
st opped af t erwasn aydmigenafedhyeiro@emeyhaikckedepatalyet bed. ( SiMohg) Bae trat al yst
was renoved by filtration through hyflo an he filtrate evaporated,to
| eave a pal e %elaﬁ%%nur% OPIﬁ‘}r?ﬁ%a 'l’eo}ré#ﬁ/ @c%‘}e?afﬁ‘ nhgadv\ﬁ’?ﬁ’iI T%Sd%egsﬁénfzﬁem A
(80:20: 1) gavEhe hetaliyst evasongiowed bys fal et ien dhysyghl hyfle sod itte ( Rrghte m p.
94-950, t.l.c SteM A 133vd & ; . DRARF & 2 . .
4- Am no- 3, 5- d?vcaﬁlg%;r oe(-aa- [ %Y[ 2- éélé;f&’rlﬁ'éf&rﬁ‘% ) et hox%aﬁgar}.lbfaﬁcngll?r%ﬁnﬁyrstéw
benzenengt han/SteBd (AP LAk dhyarviedthq Altke Fodpound 3@ Woitei BRwGtakl lgerokidni n
to a sol ution(zung}; (vipanisacss? 5tdi @l osyupesny 3p: 2o AD6RE 262 pyr i di nyl )
et hoxyl hexyl j am noj et ﬁanone (0.44g) in methanol (7m) at 0-50 with
st'k;/ri ng. After 1.5h, the solution was evaporated in vacuo and the 20
restdue partiExampee I2et ween water (60nm ) and ethyl acetate (100ng). The
organi ¢ phase, v Ir4 ed [ L egl 40 _vac | 61 rified
by FCC el uti 4Vﬁn§. 3'§ J.aCrNi P _ 2np cﬁ?\ ipet%o e ,i i el i]f
triturated wi benzeaseatbandin) to give the title conpound as a co! ourl| ess
powder (471m9), M BodRfh BodbyIPidel (0.18q) (RESEEIBALSEMide bIksi nikBo &
0.44. Exanple 33 . . . .

solution of 1-(4~amino-3,5-dichlorophenyl)~2-{[6-[2-(2-pyridinyl)

ethoxylhexyl]aminolethanone (0.44g) in methanol (7m&) at 0-50 with

stirring. After 1.5h, the solution was evaporated in vacuo and the
20 residue partitioned between water (60mf) and ethyl acetate (100m&).
(;; The organic phase was dried and evaporated in vacuo to a gum which was
i purified by FCC eluting with System C (90:10:1) to afford a product,
which was triturated with hexane {2m) to give the title compound as a
colourless powder (47mg), m.p. 94.5-96.59, t.l.c. (System A 39:10:1)

Example 33
4~Amino-3,5-dichloro~a-[[[6<[2-(2-pyridinyl)ethoxyJhexyllamino]methyl]
benzenemethanol.

30 A solution of 5-(4-amino-3,5-dichlorophenyl)-3-[6-[2-(2-pyridinyl)
ethoxyJ)hexyl]-2-oxazolidinone (80mg) and 2N hydrochloric acid (1m&) in
THF (5m%) was heated at 80° for 2h. The solvent was evaporated and the
aquecus residue extracted with ethyl acetate (2x25mf). The aqueous
layer was basified with 2N sodium hydroxide solution to pH10 and

35 extracted with ethyl acetate (3x25m2). The combined extracts were
dried and evaporated to leave a pale yellow gum (70mg’.



4- Am no- 3, 5-dichl oro-a-g[[ 6-(2-(2-pyridinyl)ethoxy]hexyl]am nol net hyl ]
benzenenet hanol . 30 A sol ution of _

"5- (4-am no- 3, 5-di chl orophenyl )-3-[6-[2-(2-pyridinyl)

et hoxyl hexyl | - 2- oxazol i di none (80ng)sand 2N hydrochloric acid (1Im) in THF
(5m) was heated at 800 for 2h. The sol vent was evaporated and the aqueous
residue extracted with ethyl acetate (2x25nml). The aqueous | ayer was r
basified with 2N sodi um hydroxi de solution to pH10 and 35 extracted \"y

with ethyl @cetatBseBic?bmdn etijle cordvefiacheshs aphe WRr Citlel B6hpd0Ad  as

evaporated to | eave a l.Le yel L ow gum . - 45 - Crystallisatign
from ethyl a¢Bitg éfﬁgﬁfﬁiéﬂ% s@i&% "'t’ﬁe tglgtz?g%bgrrpto'&na' (éé's%e“%ai ?ée”gf@\’st"gl line
solid mp. ®A45-1000, t.l.c. (SystemA 39:10:1) Rf 0.44. 5 The
foll owi ng are exanples of suitable fornulations of conmpounds of the
invention. The term'active ingredient' is used herein to represent a
compound of theThenfehiawing aare asampdes ofopuibabhe|fernel atdap® @fdc#PoERdspl e 3.
10 abl e§ s thhefR eRBdonRe THeC Pt dadiviROl ited MKl NOLSs84 A rasn Wat

granul ation or direct conpression. 15 A~ Direct Conpression ng/tabl et
Active i ngr@gﬂrgﬁgnt a compound of the invention and may GehAQﬂrOE¥iﬂ99%dqhene

Cel I ul ose Usthpound of Example 1R6.5 Magnesium Stearate BP

1.5 20 Conpr essi on Wi ght 200.0 The active
ingredient is sieved through a suitable sieve, blended with the excipients
and c restadetsi ng 7mm di anet er punches. Tabl ets of other strengths may
be prgg};red by altering the ratio of active ingredient to mcrocrystalline~
cel lul ose or the conpression 25 wei ght and usi ng punches to suit. B.
Vet Granul alhens Ay bapPreraped byenqrfgh distbpds such as wet granulation or 2.0

direct compression.

A. Direct Compression

2 mg/tablet
Active ingredient ' 2.0 '
Microcrystalline Cellulose usP 196.5
Magnesium Stearate BP ' 1.5 B
20 Compression Weight | 200.0 . ;;) :
The active ingredient is sieved through a suitable sieve, blended
with the excipients and compressed using 7mm diameter punches.
Tablets of other strengths may be prepared by altering the ratio o/
of active ingredient to microcrystalline cellulose or the compression
25 weight and using punches to suit.
B. Wet Granulation
_ mg/tablet
Active ingredient 2.0
30 Lactoss BP _ 151.5
Starch BP 30.0
Pregelatinised Maize Starch BP _ - 15.0
Magnesium Stearate BP _1.5
Compression Weight 200.0 _
35 The active ingredignt is sieved through a suitable sieve and

blended with lactose, starch and pregelatinised maize starch. Suitable



30 . Lactoss BP 151.5 Starch BP

30.0 Pregel atini.sed Mai ze Starch BP . 15. 0 Magnesi um St ear at e
BP ‘ 1.5 Conpression Wi 5k
200.0 35 The active ingredi est-is sieved through a suitable sieve

and QLended W t Iact and elatinised nai ze starch. Suitable
- 46 - vol umed® g‘f'“eﬁu? f‘i”@ba\ﬁat 8Py 8“?2 gﬁd zfﬁh ’Ii'}?ep?)"fﬂﬁlﬁér%reaﬁéa'bﬁlah‘%ﬂ -at ed.
After dryl ng, Afber grping,esheaagearsdresearsd sareknbl eardetl avidel Wite tregRegidsium

stearate. 5“%%%'13%65611@% Eah.gp %EBV&% egordd:?%g?setda% &1 o540, JiT0 g amet er

punches. ér stren pre aredmlgy altering
the ratio of gdevateripuncbesent to | actose or the corrpreSS| on wei ght and

usi ng pU?Ches to %bletscof%ﬁhegméhgmg} el pidpahed By altermg the ratio
ng/ tabl et Active ingredie 2.0 Lactose BP

94. 8 Sucrose Bﬁ active 1ngred1ent to lactose or the comprggsipn weight and using
Hydr oxypr opy!| pabdhdsces |diuliose 15.0 15 Magnesi um St ear at e
BP 1.5 Conpression Wi ght
200.0 The active ingredient is sieved through a suitable sieve and bl ended
wi th the | act &seforsborwaeadmiaibymhtagypr opyl net hyl cel | ul ose. 20 Sui t abl e
vol unes purified water are added and the powd (granul-ated. After
dryi ng, ?‘%e granul es are screened and bl ended wi ME\‘THQHGSI um st ear at e.
The granul es Afbivehdparsdipitessed into tablets using-Guitable punches. The
tabl ets may begabtdd® g@ated with suitable filmformyng 25 material s, such
hydr oxypr oyl net hyl cel | ul ose, using standard t iques. Alternati veI y
theet R Bhe

abl ets stigar coat ed. Capsul es ngy/ caps
Hydroxypropylmethylcellulose ' 15.0
15 Magnesium Stearate BP 1.5
Compression Weight 200.0

The active ingredient is sieved through a suitable sieve and
. blended with the lactose, sucrose and hydroxypropylmethylcellulose.
20 - Suitable volumes of purified water are added and the powders are
5 granulated. After drying, the granules are screened and blended with
(%5 the magnesium stearate. The granules are then compressed into tablets
using suitable punches.
The tablets may be film coated with suitable film forming
25 materials, such as hydroxypropylmethylcellulose, using standard
techniques. Alternatively the tablets may be sugar coated.

Capsules
. mg/capsule
30 Active ingredient 2.0
*Starch 1500 ' 97.0
Magnesium Stearate B8P 1.0
Fill Weight 100.0

* A form of directly compressible starch.
35 The active ingredient is sieved and blended with the excipients.

The mix is filled into size No. 2 hard gelatin capsules using suitable



30 . Active ingredient

.97.0 Magnesi um St earate BP 1.0 Fill Weight

.’100.0 * A formof directly conpressi’ble starch. 35

i ngredi ent
into size

Sucrose or

i ngr edi ent 2.0 Sucrose BP

2750. 0 d yc®irivae BP 500.0 Buffer )
Flavour ) Tnis may be either a sucrose or sucd§sd-9dbd (Rds&ta®isn) 15
Preservative) Purified Water BP to 5.0mM The

2.0 *Starch 1500

The active
is sieved and bl ended with the excipients. The mx is filled

No. 2 hard | at i n _capsul es usin ui t.abl e - 47, - nmach

Ot her doseé“%ﬁ;"ﬁé'pr@ﬁﬂe@%? 'gﬁyt ?iﬂ’l‘ﬁp?‘ng FYIall%ﬁb’r"(?hlth%rfdh'H"ei“?htr@egs-w

changi ng t hef aegsashey sihasgirg shbe capSylleupiZe to suit.

i ner

You

This may be either a

sucrose-free presentation. A Sucrose Syrup ng/5m dose Active

active ingredient, buffer, flavour, colour and preservative are dissol ved

in some of

Ahesueadogse syr@pgl ycerine is added. The 20  remai nder of the

water is heated to di ssolve the sucrose and iqngg%g gooled. "The two

sol ution are conbi ned, adjusted to volune and

syrup produced i.s

>

clarified byﬂﬁkéth@?émhmtB. Sucrose-free 25 2.0
ey S e B0 scoli % ype 4000
Buf fer ) 30Glycermeadur ) 500.0
Buffer )
Flavour ) as required
Colour ) ‘
15 Preservative)
Purified Water BP to 5.0ml
The active ingredient, buffer, flavour, colour and preservative
are dissolved in some of the water and glycerine is added. The
20 remzinder of the water is heated tc dissolve the sucrose and is then
cooled. The two solution are combined, adjusted to volume and mixed.
The syrup produced is clarified by filtration.
B. Sucrose-free
25 mg/5ml_dose
Active ingredient : 2.0mg
Hydroxypropyl methylcellulose USP 22.,5mg
(Viscosity type 4000)
Buffer )
30 Flavour )
Colour ) as required
Preservative )
Sweetener )
Purified Water BP to - 5.0ml
35 The hydroxypropyl methylcellulose is dispersed in hot water,

cooled and then mixed with an aqueous solution containing the active

y



- Col our ) as required Preservative )

Sweet ener ) Purified Water BP to 5.0mM 35
The hydroxypropyl methylcellul ose is ,gispersed in hot water, cooled and
then m xed With an aqueous sol uti on cont ai ni ng the active - 48-

i ngr edi entary g.gwaele ENGHy EIMRARENcBnBlinche JOLAYI ROt iofhe hE Sl A

solutjon is a uste to vo une an syrup is clarif by
filtfation. 501Ut1%?~%r@duﬁiﬁ§’et@rv@§§'ﬁﬁ |a§éd"%@ﬁosoﬁheA§YrSBsb°erﬁ’éFb’rflﬁ\ér'b’sol
my/ met er ed doS@tratioRer can Active i ngredi ent m croni sed

0. 100 26. 40ng 10 A eic kcid BP

0. 010 2. 64nmg Tri chl or of | uor onet hane BP

23. 64 5 Metered Dosd Paégsddickd dveodsdll uor onet hane BP

61. 25 14.70g The active ingredient is mcronised in a fluid
energy mll to a 15 fine particle size range. The oleic acid is m xed

with the tri dhl obedpepsiaméermasd at a tenperature of 10-150C and the

m cronised drug is mixed into the solution wth /{;hgg&etahg@ge m' xerer ddie
suspension is netered into alum njum aerosol ca

val ves del i vehataye gisggedient (eiseARisSd are cri nped® difo the cans rr§ %%—:9920
di chl orodi f | uswreaseidianer i s pressure filled into 0l@0cans through t2hé4mg

val ves. 8. so r osol / ered dose r.,,can 25 Act i Ve
i ngr edi ent THchf3cPEiSr e e B8 0. 055 2 13. 20ny Et%%nol
BP Dichlorodifluoromethane BP 11. 100 61.25 2.66g 14.70g

Di:chl orot etraf |l uor oet hane BP 25 160 6. 049
D\cﬁl orodi f | uor onet hane BP

... 06
Oeic acid BP, orThe 991:%‘{?0Ilégwlﬁ'a‘btlérfﬂmé°@13‘?§péﬂ %S‘IF%FBF’E%’n’"fH GPegt
may al so be 'ﬁﬁieugsphciaesﬁetfaf@el nghedb it bsiddiis sake@diith gHee et hanol
t oget he?3wi t h 0
trichlorofluoromethane at a temperature of 10-15°C and the micronised
drug is mixed into the solution with a high shear mixer. The
suspension is metered into aluminium aerosol cans and suitable metering
valves delivering 85mg of suspension are crimped onto the cans and the

dichlorodifluoromethane is pressure filled into the cans through the

20
(;j valves.
B. Solution Aerosol
_ mg/metered dose Per can
.. 25 Active ingredient | 0.055 13.20mg
~ Ethanol BP 11.100 2.66g
Dichlorotetrafluoroethane BP _ 25.160 6.04g
Dichlorodifluoromethane B8P ~ 37.740 9.06g
U"f)vs\'c'u\. Teade MUK
30 Oleic acid BP, or a suitable surfactant e.g. SpaquS (sorbitan

trioleate) may also be included.

The active ingredient is dissolved in the ethanol together with
the oleic acid or surfactant if used. The alcoholic solution is
metered into suitable aerosol “containers followed by the

35 dichlorotetrafluorcethane. Suitable metering valves are crimped onto



the oleic acid or surfactant if used. The alcohollc solution.ig_ netered
into suitable aerosol-containers followed by the 35

.di chl orotetrafl uoroethane. Suitable nmetering valves are CP4nped onto -
49 - the containers and dlchlorodrfﬁ%oronethane is pressure filled into

t hem < throggh th%ayalves gﬂﬁftlgqqfor tLravenous Adnlqtiirat on 5 ngl

Active ingr lners and orodifluoromethang dg PLESHYLfn' Mg Lok Bpem

as requiredthiadeh flor veiyescti on BP to 1.0m 10 Sodi um
chl oride may be added to adjust the tonicity of the solution and the pH may
be adjusted, using acid or alkali, to that of optinmumstability and/or
facilitate Jolestion Tor {merayenguseAdmigiatnatip < Alternatively suitable
buffer_.sdlts may be used. 15 The solution is prepared, clarified

and fl?led into appropriate size anpoul es seal ed ,by fusion of the glass.
The injection is sterilised by heating in an aﬂﬂéﬂiave using one of the
accept abl e ayeiws.ingrddientnati vely the sol uti on Ovaygbe sterilised by

filtration fil |nt steril e ampoul es under c conditions. The
sol ution ZO%EQMN{CLQQT @%d under an inert at&%%ﬁ%%ﬁgg%f nitrogen or other

suitabl e gagmtEmHhrahu@ntﬁanPldges g/ cartri dde0Rb Acti ve ingredient

m cronj sed 0.200 Lactose BP to

25.0 The active |ngred|ent is mcronised in a fluid energ¥ mll to a fine
%

particul ar size T4AHe cHLPHIde B PRRANTE W BRI YR BF tRBFEM PRS0 gr ade
|l act ose in a&oligidbne BRI BYe BHK MBy neTb@J@ewerusbh@ru&w Sorf alkf1d,i €8 @b .of3 hard

bt B T R A T W
Alternatively suitable buffer sdlts may be used.

15 The solution is prepafed, clarified and filled into appropriate
size ampoules sealed by fusion of the glass. The injection is
sterilised by heating in an autoclave using one of the acceptable
cycles. Alternatively the solution may be sterilised by filtration and
filled into sterile ampoules under aseptic conditions. The solution

20 may be packed under an inert atmosphere of nitrogen of other suitable
gas.

Inhalation Cartridges

mg/cartridge
35 Active ingredient micronised 0.200 '\;J
Lactose BP to 25.0

The active ingredient is micronised in a fluid energy mill to a
fine particular size range prior to blending with normal tabletting
30 grade lactose in a high energy mixer. The powder blend is filled into
No. 3 hard gelatin capsules on a suitable encapsulating machine. The
contents of the cartridges are administered using a powder inhaler such
RTm) oTm
as the Glaxo‘Rotahalegb

35



as the G axol Rotahalerl. 35 -50- Suppositories Active ingredient

2. 0Ong *W tepsoi/i 15 1.099 *A proprietary
grade of Adeps Sqli“dus Ph. Eur. A suspension of the active ingredient in
molten Wtepsol is prepared and fill-edp wusing suitable machinery, into 1g

Si ze suppositor rmyl ds. 10 -51 - CLAIMS: 1, Conpounds of the

gener al forrrug‘éf-‘vf(ﬂwﬁm CHCH2 NHCXCH2 OCH2 Y- y (1) 5
2-. C wherein X—represents a bond or a Cl1_6 al kyl ene, C2-6 al kenyl ene or
C26 al kynyl eng%%hgl n.r Y represents a bopdgy,or a Cl al kyl ene, C24
al kenyl ene or )ene chain with the prow sg that the sumtotal of
carbon atons Fhibeps 5is not nore than 8; Py répf®sents a pyri dyl group
opt i onal %y SUBgtdropt apy RBe YF h¥EbsS YHBiduL Uant eusel ect ed from hal ogen
atons, hydroxy, 15 al kyl and C13 al koxy groups; and Rl and R2 each
represent a hydrogen atom or a C1 3 alkyl group, with the proviso that the
sumtotal of car b@\nsﬁp@ﬁmdmomtmndcmeingneﬂidmrmmanerdwmeptol is

physi ol ogi cal |p¥epaa% n%bk"ﬁlegl L3 1% su%?. Vfiet %ﬁe%i'ﬂ.%.@??fmto 1g size suppository

moulds.

10



20 2. Conpounds as clainmed in claiml in which the sumtotal of

garbon atoms in the chains -X- and -Y- is 4, 5, 6 or 7. 3. .Compounds as
claimed in claiml or 2 in which -X- is -(CH 2)3 (CH2)4° or , _
-(CH2)2CCC-and Y is -CH 25 -(CH2)2- or (CH2)3 * C L N S *

111111 il 12111 21111171212112117121121 V 4. Conpounds as clainmed in any of
clains 1 to 3 in which Rland R2 are bothsﬁydrogen atons or RLis a hydroggp
atomand R is a Cl-3 al kyl group. 5. Conmpounds as cl ai med in any of

clains 1 to 4raAIM8hich 5 the group Py is attached to the rest of the
mol ecul e at the 2-, 3- or 4- position and is an unsubstituted pyridyl group

or a pyridyl 1group Sobmpoundsedfbthe genehalsydsmutyenty 6. Conmpounds of
t he general fornula (1) d -1 10/ \ H2N Vv
CHCH2NHCXCH2OCH2Y- Py Cl (1) bH "1 C wherein X represents -(CH2) 4-

or -(CH 15 Y represents -CH2-}=(CH2)2- or -(Ci2)3 R represents a hydrogen
atom R2represents a h%droge' Q) or a nethﬁl group; and Py represents. a
pyridyl _group attachedHp¥ tHE tHEeHpNHEEGHgORH, ¥ hBY 2., 3- 61 )4-
positioﬁ and optionally 20 coptaifing singl ¢ substituent sel ected from

hvdroxy and nethyl; and physi/ol ogi cal | ggaccepgdbl e salts and sol vates
t her eof . C

wherein
X -represents a bond or a Cl—6 alkylene, C2-6 alkenylene -~
or 02;6 alkynylene chain, and
10 Y represents a bond, or a Cl-4 alkylene, C2_4 alkenylene
or 02_4 alkynylene chain with the proviso that the sum
total of carbon atoms in X and Y is not more than 8§;
Py represents a pyridyl group optionally substituted by one
or two substituents selected from halogen atoms, hydroxy

>

15 . . N
C1-3 alkyl and C1-3 alkoxy groups; and "

1 2

R™ and R™ each represent a hydrogen atom or a C alkyl

1-3
group, with the proviso that the sum total of carbon atoms

in Rl and R®

is not more than 4; -/
and physiologically acceptable salts and solvates thereof.
20 2. Compounds as claimed in claim 1 in which the sum
tbtal of carbon atoms in the chains -X- and -Y- is
4, 5, 6 or 7. |
3. | Compounds as claimed in claim 1 or 2 in which

=X~ is -(CH2)3, -(CH2)4- or -(CH,),C=C-and Y is —CHZ—,

2%
25 -(CH,),- or -(CHy),-.

* [ L L] S *

Y3



¢

7. Conpounds,as clainmed in claim6 in which RL and R both represent
hydr ogen atons;, X represents -(CH2)4-; 25 Y represents -CH2-, -(CH2)2- or
+(CVMR) 3-5 and Py represents an unsubstituted pyridyl group attached to the
rest of the 11111111 11111111111 1111 111111 -53- nolecule at the 2- or
3- position, or a 2- pyridyl group containing a single hydroxy substituent.
.+ ; Conpounds as clainmed in claim?7 |g$%h|ch Py is an unsubstituted
perﬁ?I group attached to the rest of th nol ecul e at the 2- position.

4- Ami ng; 3, 5- di gl o (4; igm(%;p% YM G&HJ in which

hexyl]anlno]llethyl]ben enene hano!l y5|o oglca cceb?a%le salts

and sol vates t R40, r e both hydrogen atoms or RY is a hydrogen atom
4- Am no- 3, 5- dlchloro a [[[6-[3-(3-pyridinyl)propoxy] 10

hexy! I ami no] mefw|Aerg epeset haopkyl group

4- ani no- 3., 5-di chl oro-a-[[[6-9 4- (3 hydroxy 2-pyridinyl)
butoxy]hexyllaﬂ1n0]nE¢$mb6@wm§em§neiiﬁm§ﬂ in any of claims 1 to 4 in which
4-am no- 3, 5-di chl oro-a- ([[6-[3-(2-pyridinyl)propoxy] hexyl]

ani noj metdy| | betne egueomep 1ol s dbtached to the rest of the molecule at the
4-am no- 3, 5-dichloro-a-[[[6-[2-(3-pyridinyl)ethoxy] hexyl]
anino]nethyl]Uknzéhen@thﬁnostition and is an unsubstituted pyridyl group
4- am no- 3, 5-di chl or o- a- £1 met hyl - 6-[ 2- (2-pyri di nyl ) et hoxy g
hexyl]anlno]ntQﬂwa]R&mz i n&t%ﬂno$Ub§hdt@h9%|bYo@|éangyea§é ptasrensalts
and sol vates thereof. A process for the_preparation of
conpounds as cfai ned ¢ﬂmaﬂyn%ﬁ %ia?h% geperad B?rEUbhyégélogically
acteptabl e salt or sol vate thereof mhlch conprlses (la) for the
preparation of a coRpound of fornula ly) *in which Rl is a hydrogen atom

aIkyIathgoan am ne ¢ ‘\ gener al nula (rr) = c L. N S
S 11]}%&111111?&1?«%1%&%16& Py
H

C

wherein

X represents -(CH2)4- or -(CHZ)ZCEC';

\“ By represents -CHy-, - (CH,),= or =(CHy)g -;
Rl represents a hydrogen atom; |
} R2 represents a hydrogen atom or 2a methyl group; and
~ Py represents a pyridyl group attached to the rest of the
molecule at the 2-, 3- or 4-lposition and_optionally
20 . containing a single substituent selected from hydroxy and
methyl;
and physiologically acceptable salts and solvates thereof.
7. Compounds as claimed in claih 6 in which R; and R2
both represent hydrogen atoms; X represents -(CH2)4-,
25 Y represents -CH2-, -(CH2)2- or-—(CHz)S-; and Py represents

an unsubstituted pyridyl group attached to the rest ol the

QLT



* -54- d HN -/ . CHCH2NR3R4 2
ﬁ OH5 3. (wherein Ris a hydrogen atomor a protecting group and-R4is a
ydrogen atom) wi‘th an al kylating agent of formula (111) LCHXCH2QCH2Y- Py
(rrr)y 10 12 . 2 (wherein L is a leaving group and R, X, Y and Py areas
defined in fornmula (1)) followed, if necessary, by renoval of any o
protecting group present; or 15 (I b)-580¢ the preparation of a conpoung
of formula (1) in which Ris a hydrogen atom al kylating an am ne of
general fornmphe¢uly at théi Bedonbldvepestepont har ®R4Rs pyhydydggnroapom or a
group convertible thereto under the reaction conditions, with a conpound of
general fornEPatgining psingle hpdroxZHsSWokRYVtRgnt. (1V)
(wherein R2, X, Y and g% are as defined in fornula (1)) in the presence of
a reduci ng afent fofPBARUNAEafeelaimed inyclai®yvil 18 WhhghpPst &6t RAg

904 ProSChsuBbet Bsbd Br Gy prpng \ ABfatheato the Festy of the ) 20
t C 5L aMecufe at thd1d21544141401110 11 111111
9. 4-Amino-3,5-dichloro-a-[[[6-[2-(2~-pyridinyl)ethoxy]
hexyl]amino]methyl]benzenemethanol;
and physiologically acceptable salts and solvates thereof. .
10. 4-Amino-3,5-dichlor9-a-[[[6-[3-(3-pyridiny1)propoxy] "/
10 hexyl]amino]ﬁethyl]bgnzenemethanol;
4-amino-3,5-dichloro-a~[[[6-[4-(3-hydroxy-2-pyridinyl)
butoxy Jhexyl ]Jamino]methyl ]Jbenzenemethanol ; |
4-amino-é,5—dichloro—a-[[[6—[3-(2-pyridiny1)propoxy]hexyl]
amina]methyl Jbenzenemethanol;

15 4-amino-3,5-dichloro-a-[[[6-(2-(3-pyridiny1)ethoxy]hexyl] 1;}
amino]methyl ]benzenemethanol;
4-amino-3,5-dichloro-oa-[[[1-methyl-6-[2-(2-pyridinyl)ethoxy]
hexyl Jamino]methyl ]benzenemethanol;
and physiologiqally acceptable salts and solvates thereof.

20 11. A process for the preparation of compounds as claimed
in any of claims 1 to 10 or a'physiologicallylacceptable
salt or solvate thereof which comprises:

(1a) for the preparation of a compound of formula (I)
in which R1 is a hydrogen atom, alkylating an amine of

25 general formula (II)

* C L N S *

O

N



.4 .2 wherein xlis -CH(OH)- or a group convertible thereto by reduction; 2
~~3: *3.,Xx 1Is -CH2ZNR - (wherein R is a hydrogen atomor a 5
pLbtecting group) or ‘a group convertible thereto by reduction; 3 1 2
~~~~~~ 1 2°X is -CRLIR2X- (wherein R, R and X are as defined in fornula
(I')) or, a group convertible thereto by reduction; 4 6 ~~~~6 X
is-NﬂBﬁ (where R is a hydrogen atomor a-ggotecting 10 group) or a
group convertible thereto by reduction; and Y and Py are each as defined in
formula (1) or repr nt a group convertible thereto by reduction; 1 2 34
at | east one of X1, X 3 and X representing a reduci ble group and/or Y
representing a reduci roup and/or Py, 15 containing a reducible
group, followelyNi , QﬂﬁHgNﬁn&ﬁ of any protectinggroup present;
or (3) deprotecting nr o ecteq i ntermedi ate of general formula (VII1) O

R6HN  / CHCHZNR 3XCH2 Y- Py (M1) 1~~ OR7
wherein R, R2, X land Py are”as defined in formula (1)> R3, R6 and R7
each represent a hydrogen atomor a 25 _ 3 7
protecting group, or R and R together represent a protecting group,

and/ or any hyd(&%gréﬂysﬁ3t9§ﬂé Aviddfen atof or & profdetink grdup and

R4 is a hydrogen atom) with an alkylating agent of formula

_ (I11)
N\~ LCHXCH,OCH, Y-Py . (III)
10 . RZ |

(wherein L is a leaving group and RZ, X, Y and Py are as
defined in formula (I)) followed, if necessary, by removal
of any protecting group present; or

k;; 15 (1b) for the preparation of a compound of fofmula (I) in

- which Rl is a hydrogen atom, alkylating an amine of general
formula ({I) as defined above except that R4 is a hydrogen

s atom or a group convertible thereto undef the reaction

conditions, with a compound of general formula (IV)

20 - . choxcnzocnzy-py (IV)

(wherein Rz, X, Y and Py are as defined in formula (I))
in the presence of a reducing agent followed, if necessary,
by removal of any protecting groups present; or

(2) reducing an intermediate of general formula (VI)

25

2 3

- X - X" - CH2OCH2Y—PY (VI)
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group Py is protected, with the proviso that at |least one R3 R6 7

of RR, R and/or R represents a protecting group and/or Py conta&ins a

{ protecting group; and, if desired, converting the resulting gompound of 5 %
gerteral formula (1) or a salt thereof into a physiologically acceptable

salt or solvate thereof. 12. A pharmaceutical conposition conprising at

| east one compound of general fornulas6ly as defined in any of clainms L go

10 or a physiologically acceptable salt or solvate 10 t her eof , toget her

with a physwhésginal |y acceptable carrier or.excipient. 13. A conpound

of fornmula (1) as defined in any of Clains | to 10 or a salt or solvate

t her eof forXusési nCHIGOH) heorpy groppopbuiaxtsbdé theeasesbsssociated with

reversi bl e airways obstruction in human or ani mal subjects. -15 20 25 *-
C L M rgduetion;

X2 is -CHZNR34 (wherein R3 is a hydrogen atom or a

5 protecting group) or a group convertible thereto by
reduction;
X3 is -CR1R2X- (whefein Rl, Rz and X are as defined in

formula (I)) or a group convertible thereto by reduction;

4 -/

‘X is-]NHR6 (where 36 is a hydrogen atom or a protecting

10 group) or a group convertible thereto by reduction; and
Y and Py are each as defined in formula (I) or represeht

a group convertible thereto by reduction;

at least one of Xl, X2, X3,and X4 representing a reducible

group and/or Y representing a reducible group and/or Py
15 containing a reducible group, followed, if necessary, by

removal of any protecting group present; or

(3) deprotecting a protected intermediate of general

formula (VII) -\w/

Cl
R1

20
3

R™HN CHCHZNR

7 T h2

CXCH, OCE,Y~Py (VII)

2
OR

wherein Rl, R2, X, Y and Py are as defined in formula (1),

R3, R6-and R7 each represent a hydrogen atom or a

25 protecting group, or R3 and R7 together represent a

prdtecting group, and/or any hydroxy substituent in the

Ly
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-56. -
group Py is protected, with the proviso that-at least one
of R3, R6 and/or R7 represents a protecting group and/or
Py contains a protecting group;
and, if desired, converting the resulting compound of
general formula (I) or a salt thereof into a physiologically
acceptable salt or solvate thereof.
12, A pharmaceutical composition comprising at least one
compound of general formula (I) as defined in any of claims
1 to 10 or a physiologically acceptable salt or solvate

thereof, together with a physiologically acceptable carrier

or excipient,.

13. A compound of formula (I) as defined in any of Claims 1 to 10 or a
salt or solvate thereof for use in the therapy or prophyloxis of diseases associated

with reversible airways obstruction in human or animal subjects.
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