“‘conpounds having a stinulant action‘at [ ERR]-adrenoreceptors, to process:
for "their preparatiqn; to-pharnaceutical conpositions containing the
do their use.in nedicine. 5 Certai n phenet hanol am ne conpo
are knomn to possess either stinulant or blocking actions at [ERR]-adsef

receptors For exanple, British Patgat Specification No. 1200886 descri bes
‘a group of such phenethanol ani nes of general structure: 10 [ERR] 15 where,
inter alia, X1 is hydroxyalkyl, RL and R2 is each a hydrogen atom and R3
is straight or branched [ERR] alkyl, aralkyl or aryloxyalkyl. One cong%ﬁnd

fromwithin this particul ?ﬁEgﬁ@HQNaﬁgg;?ﬁangﬁﬁgk?Eggif or clini caﬁ 1144} {is
20 i s sal butanol [([ER ydr oxy- m
xylene-[ERR]- diol; X=[ERR], RlL =-H, R2- -H, R3 = t-butyl, above] which
at the present tine is widely prescribed for the treatnent of condi tions
such as bronchial asthma and chronic bronchitis. The success of 25

sal but anol devolves fromits profile of action, in particular its potency,
coupled with a.sel ecthis s$hiventaob melabesato[ pREhetbapodamiret cospohds

[ ERR] - stinul a ree nLeak p fr t he

di sadvant age B% %ﬁghé QEE%uEEEgOEBtEE a%?vgp 53ﬁ%¢§§8§€%t8%% o] 81act|on when
admi ni st ered pyocﬁaaeatf@n thﬁ@fEF@?Pé?ﬁhﬁPanttﬂnPhaémﬁéﬁétiVEly | ong

duration of aEBfuBEsW@HbHstBSﬁeéQﬁﬁnéf f;ﬁémaaﬁag%f trang @Qé‘aﬂﬁeméa'lébﬁe.
-2- treatnent of bronchial asihm ated di sord a seaéch for

| HQ\J[EFF$ stlnulantscﬁFFﬁlﬁdQQﬁ?ﬁﬁgﬁﬁgiamlne compounds are"kflow
i\_/.

possess either stimulant or blocking actions at B-adreno-

PHENETHANOLAM NE DERI VATI VES This invention relates to phenethanol am ne ‘Fézgj

receptors. For example, British Patent Specification
No. 1200886 describes a group of such phenethanolamines of
general structure:

10 Xl
. PHCHNR R
273
/ ot |
HO —

3 . R1
_/ ———

15 :
where, inter alia, Xy is hydroxyalkyl, R, and R, is each

. a hydrogen atom, and Ry is straight or branched Cl-s alkyl,

R : aralkyl or aryloxyalkyl. One compound from within this

— ‘particular group has been developed for clinical use. This
20 is salbutamol [(al-tert-butylaminomﬂthyl)-4-hydroxy-m—

3-diol; X, = CH,OH, Ry ==H; R,= “H; Ry =

t-butyl, above] which at the present time is widely

1
xylene-a™,a

prescribed for the treatment of conditions such as
bronchial asthma and chronic bronchitis. The success of
25 salbutamol devolves from its profile of action, in
particular its potency, coupled with a selective stimulant
E;— action at Bj,-adrenoreceptors.
_ All Bz-stimulants currently used in cl;nical |
e practice suffer from the disadvantage that they have a
30 relativelylshort duration of action when administered by
inhalation. A Bz-stimulant with a relatively long duration
.of action would therefore offer a significant advance in the



properties, we have now found a novel group of phenethanol am ne

xatives, which differ structurally 5 ° fromthe group of conpounds

>4 ‘Nbed in British Patent Specification No. 1200886,. and which in our
9 /have shown a potent selective stinulant action at [ERR]-adreno-

scegt ors, and, in addition, have anm#dvant ageous profile of action. 10

Thus, the present invention provides conpounds of the general fornula (I}*’

[ERR] 15 wherein 20 an integer from?2 8, and.n.is an integer from

1 to 7 with AT "o P e ER 2etR oind, seHAFEa st foRder s
.represents a pherngs @rseqrmmnf@maméw'mﬂbeimmhamﬂsbv1ﬁhea@vanmmgeous

substituents slg]!ng-é%{g)régo Al [den & o nciEBRlo iﬁ[u yéfor [ ERR] al !<oxy
1

¥

-

groups, or by ene | OXy group of formul is 1 or 2;

and R and R mww@b@m&e XY deEye i dmbqfhad %tkwt@x@hby\mth
the prov so thaton hﬁqétﬁmé@ abf Q'Eogiém aj&8&r i Ped ERR By g h BB} ent s not

nore than 4; 30 SIO|O acce tq?hﬁésalts and solvates (e.qg.
hydr at es) tkmn%RﬁCIﬁ%c edaq ¥high DorpbuntesSt? RR¥eral

formula (1) posiceas a)rpbmnt vs)emwm rs timaldnot &t oion manei-yadm@ar bon
atomof the [E n: [ ps,
the carbon at &ﬁ‘lt%@%ﬁg %sg}g%u@?’g g?%gchagg@d‘% eé%:o‘r%%} d&{ﬂ!"I

accordi ng tC)t¢ﬁaa¢m&9n40n thus include all enantioners, diastereoisoners

and mi xtiyes thereofpnidc! s r&émmirﬁﬁen@émqsmmég Wbrbod hgs Ca# bon

atom L
the general formula (I) s
_ . \o’/
HOCH2 _ |R1
15 HO CHCHzNHf(CHz)me-(CHz)n-Ar (1)
OH R2
wherein ' R
20 m is an integer from 2 to 8 and

n is an integer from 1 to 7 with the proviso that the sum
total of m + n is 4 to 12;
Ar represents a phenyl group optiocnally substituted by one o
or two substituents selected from halogen atoms, C1-3 ) i;\i
25 alkyl or Cl-3 alkoxy groups, or by an alkylenedioxy group

of formula -O(Cﬂz)po- where p is 1 or 2; and

R1 and R? each represents a hydrogen atom or a C1-3 alkyl

group with the proviso that the sum total of carbon atoms

in r! and R® is not more than 4;
30 and physiclogically acceptable salts and solvates (e.qg.

\hydrates) thereof.
It will be apprec1ated that the compounds of general

formula (I) possess one or two asymmetric carbon atoms,

namely the carbon atom of the -?H—_group and, when Rl and
35 ~  OH

R2 are dlfferent groups, the carbon atom to which these groups

are attached.



inthe -CH group is in the R configuration are preferred. 5

“OHIn the general forrmula (1), the chain [ERR] may be, for exanple,
[ERR] and the chain [ERR]* may be, for exanple, [ERR] 10

. Preferably the sumtotal of the nunber of carbon atons in the chains
and [ERR] is 6 to 12 inclusive and‘%ay be, for exanmple, 7, 8, 9 or 10.
Cogpounds wherein the sumtotal of m+ nis 7, 8 or 9,are particularly

) f d. 15 dc ds of | f I
Phose wnerein mis Fundomrdidd JORRIT o B civen il fhs 1 Guge
and n is 2, 3,all cenantiomens s diagieredssdners 3and Eﬂa}ttamb [ EHedDr
exanple, may eagd hgy ﬂ%tlr%emﬁé”%’ ¥ ro%oxfrpciéjl% wwhi¥h | SRDTORA

except that if one o s a | sopropyl group, Jﬂe other is
a hydrogen at ok® o¥h& TEINITYPBUES %u%he fRreaxGipeat an ane Rrefesxrdyen
atomor @ nethyl, ethydgor propyl group. [Emﬂ for exanple nay be a

hydr ogen atom or a. nmet h RR] E

preferably a hydrogé?f‘ a’f’l'b?n x}/%r%tﬁc%m%f%u )y 'g?ée ‘éRTR’:'LéH f may
conmpounds is tlbmtfameeneampbmd-FCHz@wje-bo‘th}ry)dJ-ogeﬂ(eﬁé))rgs-, -+rCI-bé'?k-heJr
preferred 1 2. ﬁﬁpﬂgﬂﬂgﬁ is a
hymogm1atmnahfd7|s a éﬁﬁ ﬁiz &%&? rt mﬁar a group.

In yet anot her™ Fi3)kyTed” by of T 20 gTet hyI gr oups.

BERR 10 The chaigrdfERbIy Genahal éd’ﬂfaml'@f (&ﬁe rfﬁﬁnﬁ& dorctssm! e
E ] atoms in the chains =(CH)) - and -(CH,), is 6 to 12
Ky:\”/ inclusive and may be, for example, 7, 8, 9 or 10.

Compounds wherein the sum total of m + n is 7, 8 or 9, are
particularly preferred. _

15 Preferred compounds of general formula (I) are those
wherein m is 3 and n is 6, or m is 4 and n is 3, 4 or 5,
ormis 5 and n is 2, 3, 4 or 5, or m is 6 and n is 2 or
3.

U R _ t

20 propyl, or isopropyl groups except that if one of R
and R2 is a propyl or isopropyl group, the other is a
hydrogen atom or a methyl group. Thus, for example,

_Rl may be a hydrogen atom or a methyl, ethyl or propyl

2

l'and R2, for example, may each be methyl, ethyl,

j' _ group. R“, for example, may be a hydrogen atom or a
o/ 25 methyl group.

Rl and R2

a methyl group.
A preferred group of compounds is that wherein R
and R2 are both hydrogen atoms. In another preferred

30 group of compounds RY is a hydrogen atom and R? is

are each preferably a hydrogen atom or

1

a Cl_3 alkyl group, particularly a.methyl-group. 2In
yet another preferred group of compounds R™ and R" are
both methyl groups.

- .
35 The chain -C(CHZ)mO(CHz)n- in general formula (I)

R2

may be, for example -(CH2)40(CH2)4-, (CHZ)SO(CHz)z-



ERR] 10 nmethyl, ethyl or propyl. Exanples of the optional substituents
@Yy be present on the phenyl group represented by Ar include brom ne,
iQd=g .or, in particular,chlorine or fluorine atons, or nethyl, ethyl,
met Noxy or ethoxy groups. 1In general, Ar is preferably an unsubstituted
phenyl group. According to another preference, Ar i.s a phenyl group ,
substituted by one substituent, pardt+cularly a fluorine or chlorine at om v
a nmet hoxy or nethyl group. 20 Sui t abl e physi ol ogi cally acceptabl e
salts of the conpounds of ‘general formula (I) inghude acid addition salts
derived frominorganic and organic acids, such a$ Bydrochl orides,

hydr obr om des, -ggfiphap e8n.. phosphaties. opaliept 85, - ate I {rates,

benzoat es, 4-nefﬁo 55 gS 2p3gen?oa?g§,@g-2gﬁ Z-hy%$%§9L62§%g?z§,'
4-chl or obenzoat es, p-tol uenesul phonates, nethanesul phonates, ascorbates,
salicyl ates, acen§tes, f umar at es, snicinates, | act aters, gl utarates,

gl uconateg, trj ]y sy hydr Ay NAP | eneca E | at .0 _
1-hydrox3§ or 3¢%y§€%&?§g¢§354 ! nQ% ?%af&ﬁ&ggz bky?%ﬁ éﬁzgsngga?esr The
conpounds may also formsalts with suitable bases. Exanples of such salts

are alkali metapg(e.g. sodi um and poﬁhssiun), and al kal i ne earth netal
(e.g. calcium ah nngngsiu' salts. IThe compounds according tp the
2’5

i nvention have'ig%% EHpbaT vePBt THRIGHD) sR{5%n) 2T+ [ERRYC air eb®r ecept or s,

..... -

whi ch -5- fukthernore is of a particularly advantageous profile. The
stirnneuioactio 3vas denonstrated in the guinea-pig, where conpounds were

shown to cause rel axation of ‘PGF2a-contracted isolated trachea. |n anothery (ﬂw

test, methyl, ethyl or propyl. _
Examples of the optional substituents Which may be
present on the phenyl group represented by Ar include

' ' bromine, iodine or, in particular, chlorine or fluorine

15 atoms, or methyl, ethyl, methoxy or ethoxy'grOups. In
general, Ar is preferably an unsubstituted phenyl group.
According to another preference, Ar is a phenyl group T
substituted by one substituent, particularly a fluorine A

or chlorine atom or a methoxy or methyl group.

20 _  suitable physiologically acceptable salts of the |
compounds of general formula (I) include acid addition
‘salts derived from inorganic and organic'a¢ids, such as -
hydrochlorides, hydrobromides, sulphates, phosphates; \q‘;
maleates, tartrates, citrates, benzoates, 4-methoxy-
25 benzoates, 2- or 4-hydroxybenzoates, 4-chlorobenzoates,

p-toluenesulphonates, methanesulphonates, ascorbates,
salicylates, acetates, fumarates, succinatés} lactates,
glutarates, gluconates, tricarballylates, Hydroxy— _
naphthalénecarboxylates e.g. l-hydrd2y4 or 3-hydroxy-2-
naphthalenecarboxylates; or oleates. The compounds may
also form salts with suitable bases. Examples of such

30

salts are alkali metal (e.g. sodium and potassium), and
alkaline earth metal (e.g. calciumand magnesium) salts.
The compounds according to the invention have a

_35 selective stimulant action at B,-adrenoreceptors, which



5 - conpounds of the invention were shown to afford protection against , = -
“hi st am ne-i nduced broncho-constriction when adm ni stered by inhal ation oﬁaf\'

by an oral route.in,censcifous guinea-pigs. In both tests,
;according the invention have shown a particularly long 10

action. The selective.action of conpounds of the invention was
derarstrated in the rat or guinea- pig wherg conpounds were shown to have

little or no effect on isolated rat or guinea-pig left atr

i a

conpounds ,”_
duration df P&

[ ERR] - adr enor doepthermarss ves Jofata aarddmulanlohadmaartagemus pref idguse

‘relaxation of Rt imAYHY a&itehd WAARMITATIARd 10N na-ig g to
the invention have al so been shown to inhibit the aqaphyLactlc rel ease of

spasmagens and'HSRe FARRAUTES W5HRS STAT & RtRe 1S

2 &% | ung

fragments. 20 PGF2u-cotdtaaxargid Ursdsl saeebridiathdan, t T ianothidrortesty, be used

such as dast hme 3HY onic he “commpounds” accor

di

in the treat ment of%fésseoafSetg}egsr}iﬁfé[nﬁtsi%_ ‘Metzjlz rs%vogvrnsitbol i::}ioryﬁays obstruction

ing to the

i'nvention naprQdeﬁiqntagaﬁnatfhjSﬁamima1indun&d(ﬁrngnqﬂnnﬂ§ﬂnﬂﬂﬁhqn
depr essi on a”@:lfé%m#ed?r%i' & Rl d Jﬁ'ﬂrié{a%’a]ﬁ% Yt Y S IdhicHRE AT pisef ul

psori asl s,

for the treatment of I nflammatory an erq%c ski'n di seas
proliferative eS¢iAweHuNeay i&om, ImhPY

teRdst eomnaRd

es,

Sf conditions

30 in which ddy@iidy dhaMAEmGSd hadveviowh Gagiartd cadiadilly ,long

parti cul y i stric and peptic ., ylceration. A particul
- group ofalé np atltﬂp \ﬂfﬁﬁatp 0 héﬂ'aedvsa%teacgte’bvlfsl Sy <

~ they have sho
v

e
rati

| 0.
hlhi

no effect on isolated rat or guinea-pig left atria

(Bl-adrenoreceptor tissues) at concentrations where

15 they cause relaxation of PGan - contracted isolated

trachea. Compounds according to the invention have

also been shown to inhibit the anaphylactic release

of spasmagens and inflammagens from sensitised human

~ tissues e.g. lung fragments.

20 The compounds according to the invention may be

used in the treatment of diseases associated with

.reversible airways obstruction such as asthma and

chronic bronchitis.

d YK

action

vehe nimoien tiest yahaendmestrortad dn Ithe rat o guERRa- n whi ch
pig where compounds were shown to have little or

K,PJ The compounds according to the invention may also

25 be used for the treatment of premature labour, depression
and congestive heart failure, and are also indicated

as useful for the treatment of inflammatory and

allergic skin diseases, psoriasis, proliferative skin

diseases, glaucoma, and in the treatment of conditions

30 in which there is an advantage in lowering gastric acidity,

particularly'in gastric and peptic'ulceration. ,
A particularly important group of compounds by virtue
of the advantageously long duration of action they have

shown in our tests, has the formula (Ia):



-

and [ERR] are as defined for general formula (1); mis an integer

s nis an integer from2 to 6, and Ar is phenyl or phenyl

g @by a nethoxy or nmethyl group, or nore preferably a fluorine or’
chlofine atom and the physiologically acceptable salts and sol vates

t hereof, in each instance the sumtotal of carbon atons in the chains [ERR}
and [ ERR] being an 10 I nt eger fr5n17 to 10 inclusive, in particuar 7,
or 9. A preferred group, of, conpounds of fornula (la) is that wherein R and
R 1is each a hydrogen oxJ2 | n" anot her preﬂggred group of conpounds of
formula 15 (la) [ERR] is/a \progen atom a nethyl group and R2 is a
met hyl group. In a the gro _of ?Hdﬂﬁ% (la). [E n

each is a hydrogen fgﬁ)m and Ar s pheny2 03320 eﬂyﬂ SlTbHs Z)tru?gerd by aﬁEt hoxy
group, or nore preferably 2 @ i ne chlorine atom A particularly
preferred group of conmpounds has the formula (1a) in which [ERR] and [ERR]
each is a hydrogen atomor a nethyl group, mis 4 or 5 nis 2, 3 or 4, and
Ar i s phenyl ? 9 %I substituted by a chlorine or- fluorine 25 atomor a
nmet hoxy or and the physiol ogically acceptable salts and

sol vat es therBofangaRtléﬁﬁaﬁﬁydﬁﬁﬂ@ﬁ@aﬁprcéﬁﬁ@ﬁﬁdsf@r@ﬂla (1)

4- hydr oxy- [ ERg] k[ &n( 4ngay! nuioRixis) hexyl,) anm no] et hy! |

-1, 3- benzened|nethanol and % SIO| glcally acceptable 30 = salts

t her eof ; Boig. ﬁ?d?&%?QFER Foﬁ[? phenylpropoxy)hexyl)anlno]-
nethyl]-g,S banaenedﬁsephengﬂ oznghehg lpbydstlitgited by acaephakyeozxal ts

t her eof ;

atom, and the physiclogically acceptable salts and
solvates thereof, in each instance the sum total of carbon
atoms in the chains =(CH,) = and -(CH,) - being an
10 integer from 7 to 10 inclusive, in particuar 7, 8 or
9. o
A preferred group of compounds of formula (Ia) is
that wherein Rl and R? is each a hydrogen atom. .QJ
In another preferred group of compounds of formula
15 (Ia) R1 is a hydrogen atom or a methyl group and Rz'is a
methyl group. -
In a further group of compounds of formula (Ia) Rl

and R2 each is a hydrogen atom and Ar is phenyl or phenyl

substituted by a methoxy group, Or more preferably a \“\J

20 fluorine or chlorine atom. _

A particularly preferréd group of compounds has the
formula (Ia) in which R1 and R2 eacﬁ is a hydrogen atom
or a methyl group, m is 4 or 5, n is 2, 3 or 4, and Ar is
phenyl or phenyl substituted by a chlorine or fluorine

25 atom or a methoxy or methyl group and the physiologlcally
acceptable salts and solvates thereof.

Partlcularly important compounds are:

4-hydroxy-a[[[6 (4-pheny1butoxy)hexyl]amino]methyl]
-1,3-benzenedimethanol; and the physiologically acceptable

30 salts thereof;

methyl group, or more preferably a fluorine or chlorine \af”“



4:hydroxy-[ERR] -[[[6-(2-phenyl et hoxy) hexyl )am no) nmethyl] 5 R

- -1, 3-benzenedi net hanol ; and the physiol ogically acceptable salts thereafi
4- Hydr oxy- [ ERR] - [ [ [ 5-.( 4- phenyl but oxy) pentyl ] am no] - - _

_methyl]-1, 3-benzenedi nethanol ; and the physiol ogically acceptabl e sal

“thereof; 10 4- hydr oxy- [ ERR] - [ =[7k- et hyl - 6- ( 2- phenyl et hoxy) hexy
am_no] net hyl ] - 1, 3- benzenedi net hanol ; and t he physi ol ogically acceptable

*salts thereof; 4-hydroxy-[ERR]-[1%%I-nethyl-5-&3-pheny|gropoxy)pentyl3-

- ami no) net hyl )] - 1, 3- bedzbudiosrrranol 6 atd-Phenphpsprppsy) baxy}]asino] -
accept abl e sal t petR9190h;, 3d4pBNdEAXHiMERRRNOL; and the physiologically
-[[I[!-methyl-5-(4- hegﬁlbu%gx%)pgntylg-
am no) met hyi | - 13SCEBL2EREdSARET a? PX8R4 7t he physiol ogically acceptable
salts thereof; 4-hydraxnyfEBRY-of F[[{6thgFphef@lphRoxrhoryy]) brist] mefRyl]
am no] net hyl ]-1_3-RQe ' - and e yS§i ' C
salts theréof; [ER%]Béﬁ??ﬂéaﬁg?§§?h9?16?%gfBﬁgnébg%gg;§?%%§§?§a§§%§?¥gble
met hyl - 4- hydr oxgalts- bbareaédi net hanol ; and the physiologically acceptable
salts thereof; 25 4-hxdrox'-al-[[ 5-(4-?henglbutoxy)pentyl]amino]-
[ERR]_[[[6_[2_(4_f|UOiOR en%IYethoxy - | - et hyl exyI%- . .
am no] net hyl | - 40g¥hrdlyli33bgarerredmaEhARRL; ; aRd the Bhysislegicatly
afffgtﬁg'?4sa'tﬁ°bbﬁﬁa°ﬁﬁ éamidrfnéréERR] ] Lai -

- - [ 3- (4- et hoxyphen r opoxi 3 hex n - -_

3- benzeneditfet hanoi ; a dX¥§g°§8 q'tpt%i%F%gygagr¥5a§géﬁgigﬁé°%%*?%XY%%rebf;

Qﬁhzdroxy-[ERR]aB{{mOhmeh9V1$=@43phenyenedbmyyheaquand the physioclogically
2 --o]nethyl]-12§E§§g;gmgdgggggaﬁﬁgffag.the physi.ol ogi cal |l y acceptabl e

salts thereof; roxy- LERR]-[ [| 6-[2- ( 4- met hyl phenyl ) et hoxy] hexyl ]- 35
anino]nethyl]-1,3-ben2é%¥%¥ﬁ§¥ﬁ&n6?£ &ﬁaethzlbﬁyéﬁaP%anz£P¥9p %EEB?%BY%f?

salts thereof; amino]methyl]-1,3~benzenedimethanol; and the physiologically

15 acceptable salts thereof;
4-hydroxy-al-[[[l-methyl-s-(4-phenylbutoxy)penty1]-
amino]methyl]-l,3-benzenedimethanol;and the physiologically
acceptable salts thereof;
/ ' 4-hydroxy-a1—[[[l-ethyl-s-(2-phenylethoxy)hexy1]-
20 amino]methyl]=-1,3-benzenedimethanol; and the
physiologically acceptable salts thereof;
al—[[[l,l-dimethylfs—(2—phenylethoxy)hexyl]amino]-
methyl=4-hydroxy-1,3-benzenedimethanol; and the

. physiologically acceptable salts thereof;

- 25 al-[[[6-[2-(4-fluorophenyl)ethoxy]—l-methylhexyl]-
amino]methyl]-4~-hydroxy-1,3-benzenedimethanol; and the
physiologically acceptable salts thereof:;

4-hydroxy-al-[[[6-[3-(4-methoxypheny1)propoxy]-l-
methylhexyl]amino]methyl]-1,3-benzenedimethanol; and the
30 physiologically acceptable salts thereof:
4-hydroxy-al-[[[l-methyl-G-(4-phenylbutoxy)hexyl]-
amino]methyl]-1,3-benzenedimethanol;and the physiologically
acceptable salts thereof;
. 4-hydroxy-alf[[[6-[2-(4-methylphenyl)ethoxy]hexyl]-
35 amino]methyl]~1,3-benzenedimethanol; and the physiologically
- acceptable salts thereof;



[[16-[2-(3-chl orophenyl) et hoxy] hexyl ] am no] net hyl ]

) oxy- 1, 3- benzenedi et hanol ; and the physiol ogically acceptable salts |
. ;. 4-hydroxy-a. -[[[6-]2-(4-net hoxyphenyl ) et hoxy] hexyl] - '
am no] -met hyl ] -1, 3-benzenedi net hanol and the physiol ogically acceptable
salts thereof; 1 a [[[6 [ 3- (4-fl uorophenyl) propoxy] hexyl ] am no) - -
met hyl ] - 4- hydr oxy- 1, 3- benzenedi net hatsgpl ; and the physi ol ogi cally accept abkd

salts thereof. -9 The conpounds according to the invention nay be
formul ated for admi nisstration in any convenient way. The i nvent| on
t herefore includes \u]t-ff[rte-t[sz-sm}pm:ﬁaropﬁdfwn%ﬁx hyl]

conpri si ng atJ %P@_O hSIO |cal
accept abl e salt o) a?’ergt)herce%oﬁqefi&?%qﬂat% u@beo %Xﬂﬁé?? ]Yl
veterinary ne@ictﬂ%at&ﬁ:t‘#a\:l(ﬂﬂpcﬁi%&ﬂfs- may be pr esent ed:for use with
physi ol ogi cal | y accepirjdr@ 4 (615 Qf-rfed }fwgi
suppl errgnt ary medi gi nal %%frjnts e c-gj’rrpog{]ds nad})ﬁm%c},rlﬂr%d Jrte ’gj]’florm
suitabl @ for AFHARIS zanegimsrthanak @ng ithe or for oral,
buccal , par enlpﬂdy,sﬂoqumial(ljwdduﬁptgahm&a)ltg thedegfect al admi ni st ration.
Adm ni stration by i i ff n ref erred. For .
admi ni stration by inhal ; 330 (é‘ cr}('i)llrérlpéju%tdhe%é’clazplxpg? vhexydJanialion are
conveni ently meGélIYil\]a‘le'@YIdﬂfOP%lf Grihesizemeddgreds@incdpr apndpredent ati on from
20 pressuri pa¢sAAGicHINy HRedpianile @adlist %me?e% fopel l ant, such as

e I

di chl orodi f1 uor onet harie, trichl or6f | uor onet han or ot et rafI uor oet hahe,__
carbon di oxi de or other ' .

\o



P

swtabl e gas, or froma nebuliser. In the case of a pressurised aerosol_the:
‘dosage unit may be deternined 25 by providing a valve to deliver a b\
metered amount. 30 35. . -10- Alternatively, for admnistration by

A nhal ation or. insufflation, the conmpounds according to the invention
take the formof a dry powder conposition, for exanple a powder m x oOf
.conmpeund and a suitable powder 5 base such as | actose or starch. The
powder conposition may be presented-in uni4 glesage formin, for exanple,
capsules or cartridges of e.g. gelatin, or blister packs from which the
‘powder may be admi nistered with the aid of -an inhaler or insufflator. 10
For oral admnistration, the pharmaceutical conposition may take the form
of, for exanple, tahigy sconfp%%ﬂs%co%QM%ng&toSOJhlg b0 e0dd B Olhe

suspensi ons pr red be/ conventional nmeans wth acceptabl'e exci'pients. 15
For buccal adm {OFe 208HFdS triadh ofayl it MY CeRViedYiANd: waabl et s,
drops or Iozengeﬁa fmrvraﬂta.toed ﬂh@x@(rrb\t%ntlln@lf%ﬂdé@'%ﬁ&rhlﬂ'l&scwds of the

i nventi on Jmay E)er‘xaf OHTU| X é_'oare .eral admnistratio Formul ati ons for
20 i nj €cti ons ey be r@%eﬁ:t POt HWI0RS §IRGE SAREmAth 199 or in
nul ti-dose contcampenidiioth farmadded Ipr exeny phiysd.olbgd caQIyosiddeptabIvy t ake
such forns as |yt # I S oil ueous
vehi cl es, and §%§H§§§{§?ﬁv §%n3%§?%§f058§n l%f%ﬁ flsucsey§ s&%@@ﬁﬂlng,
stabilising and’/ror"ed—'l%ﬁé’ia?Yng‘eégé'ﬂtn@ AlSughn gompoisyL t ioms aetyi @ i ngr edi ent

may be in powdeirelseinPeldort ore GRS Witth! iphy sWollbed cal2hlee epthinilee.
\\j 10 carriers or excipients, optionally with supplementary
medicinal agents.

N
The compounds may be formulated in a form suitable
for administration by inhalation of insufflation, or for
oral, buccal, parental, topical (including nasal)
15 or rectal administration. Administration by inhalation
or insufflation is preferred. |
For administration by inhalation the compounds
according to the invention are conveniently delivered
in the form of an aerosol spray presentation from
20 presSurised packs, with the use of a suitable propeliant,
such as dichlorodifluoromethane, trichlorofluoromethane,
: dichlorotetrafluoroethane, carbon dioxide or other
L/ ~ suitable gas, or from a nebuliser. In the case of a
pressurised aerosol the dosage unit may be determined
25 by providing a valve to deliver a metered amount.

30

35



) sterile pyrogen-free water, before use. For topical adm nistration the
& maceut i cal 30 conposition may take the formof ointnents, |lotions or
dams: formul ated in a conventional manner, with for exanple an aqueous or

oily base, generally with the addition of suitable thickening agents and/or

sol vents. For nasal application, the conposition nmay take the 35 f orm of-*
a spray, fornulated for exanpl e as-am-aqueous sol ution or suspension or ase’
an aerosol with the use of a suitable propellant. The conmpounds of the

i nvention may al so be fornmulated in rectal conpositions such as
supposi tories or rat¢ernativediyas for gdmdadisainaitigne dyv dmhiadadiicuposi t ory

bases 5 sygb.Rs1a04@A DUHECE ool UpealE coMiglee dhAEIGRU | cal

conposi tions are descri bed above r oral, bucca rectal or topica
adm ni st rati omayt kake #he BOrpr 8fe® XY PO¥IEIn FOMPOSHSioRNFOT 23FFH 14 ed

with control | gdphahessaikoo¥s tht) compound Ankr aPewa¢atiid Ypol@eage of active
conpound for the treatnent

of .man is 0.0005 ng_to 100 ng, which .my be
conveni nt |y J8ftnFYEEr B8 ﬂﬁc5ﬁ§ebPrtﬁ$a56§Es.T%?hgoﬁpg%i§§mﬁﬁ§ﬁﬂﬁﬁﬁﬁoyed
wi || of coursmagepengresentedage amd tcdodiagieorforin time fipat iessaimpdied on t he
route of 15 h QLStt.at.l : S uit a e f ' Li.stration b
I nhal ation iscagggbggnégt%?%%rldgggoféb§él'a%%?ﬁgg®Vaf?g%ﬂﬁ%k%%32 ng to 1%0
my, and for paﬁehﬁefapmaﬂhﬂﬁhsgg&tP@Hdﬁ§ 0200 bergdpdnispgred with The

conpounds accerdi Biat @£t B8 iAKANEOBrMBKsRE fReRa.ed by a nunber of

process;g, as desc;bgggrg gg%inistration, the pharmaceuticai §‘?,\
composition may take the form of, for example, tablets,
capsules, powders, solutions} syrups or suspensions
prepared by'conventional means with acceptablé
excipients.,

15 For buccal administration the composition may
take the form of tablets, drops or lozenges formulated
in conventional manner. _ _

The compounds of the invention may be formulated o/
for parenteral administration. Formulations for

20 injections may be presented in unit dosage form in
ampoules, or in multi~dose containers with an added
preservative. The compositions may take such forms
as suspensions, solutions or emulsions in oily or . \%‘;
aqueous vehicles, and may contain formulatory agents

25 such as suspending, stabilising and/or dispersing
agents. Alternatively} the active ingredient may be in
powder form for reconstitution with a suitable vehicle,
e.g. sterile pyrogen-free water, before use.

For topical administration the pharmaceutical

30 composition may take the form of ointments, lotions
or creams formulated in a conventiohal 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

35 form of a spray, formulated for example as an aqueous
solution or suspension or as an aerosol with the use of



follow ng wherein m n, Ar, R and R are as defined for general formula .
(1) .unl ess otherwi se specified. 5 In the general processes (l) to -~
descri bed bel ow the fi-nal "step in t g_reaction may be the renoval of
:protecting group. Suitable protecting groups and their renoval are

descri bed in general process (4) below According to one general process

(1)»—~a conpougdsh@tap1ef pgepenaknternula (1) may be prepared by al kyl ation.
Conventional al kylation procedures may be-used. Thus, for exanple, in one

process (a), a conp8#8n§oBPOyBAsr of FBPn&PaePF}OanﬂM| 8hsR bs §°ﬁ?616§@ﬁ
atom may be pﬁ.ﬂp&éedab.yc&lnb}bbattllbﬂsoéuaﬂ agi Eﬁp@f)sl50rle§eaﬁr pbtéAtibha

(Ir): 6 [ERR] mhereln each ep atomor _a
Corecting o iamely "Ry s cantagnand EengBRRibRaT BUROTFRaRY SPRgRs s,
protect Bng gr eughwaer gopresbuttezsor Other Fhycerkgkati ng reaction (a) may
be effected using aae%kphamaeeaﬂ@es10;-0358%%0&? laadégl:ﬂbe[aERRl 39

(wherein L represents a feaving group, for exanE gen_ at om such
chlorine, broAPR¥EoEOFo@FA, BPCEahydFBESRBYPEL 9Héﬁ9io§9mgﬁbﬁbr§5éﬁnas

nethanesulphomnbgéym@y Betpkugeaauhphﬁnxl@éM»enaﬁonal mannépPeagbbyliattq@n is
preferably effe -13- of a suitable acid scavenger,

i
for exanpl e, ﬁB%gSﬁPErBESEE EEgﬁaﬁg £8HMSm or pot assi um carbonate, organic
bases sugh as triehhprapbeed deilgpdopubet byl actheeocoppouddneorothal kyl ene

oxides such ag, gLaybEReo2¥kdf & 0.0005 mg to 100 mg, which may be
g;/, conveniently administered incne or two doses. The precise

~ . dose employed will of course depend on the age and
condition of the patient and on the route of
15 administration. Thus a suitable dose for administration
by inhalation is 0.0005 mg to 10 mg, for oral
administration is 0.02 mg to 100 mg, and for parenteral
administration is 0.001 mg to 2 mg. '




1%%. propyl ene oxide. The reaction is conveniently effected in a solvent
egﬁndgm’. etonitrile or an ether e.g. tetrahydrofuran or dioxan, a ketone .
gﬁﬁ?;b- anone or methyl isobutyl ketone, a substituteéed am de e.g.
di met hyl f ormam de or a chlorinated hydrocarbon e.g. 10. chl oroformat a
tenperature between anbi ent and the cwghlux tenperature of the solvent.
Accordi ng to another exanple (b) of an al kylation process,. a conmpound N
of general forrmula (1) in which [ERR] represents, a hydrogen atom may be
preparedlbydaikylgtﬁaa &Bmpﬁuaasaagaataﬁngftgemn@aunb@h&uba foaly) beas b
previously defined_exgept t IS @ rogen atom.,or a.grqup_convertible
t heret o under PﬁEPPésgtBXnac§ﬁ8$ Fo g,pﬁ%?ﬁiggédnﬁéuﬁgsgflg@ﬁeﬁgl%Egrnula
(rv): 20 following whpERRh mna nheApre&®enebdoR"aaredasi dgfagedt ,

foll owed when @seegéaa¥a9ygbggaéagé96'a&%F§%OB%ﬁgkussgrepggifﬁéa@p'es of

sui tabl e groups represente 5" are convert e into a

hydr ogens at om &RetheyPRBeRpl Bro6EESeGch1asthed3y| degerdbrill bBARYY and
benzrydryli SU£hab£@nagd$eépgiagenFsrbaekuda_h&9r@&ﬁFhSDrbhaEgue&enaekor a
nmetal catal yst_su s_pl atLnum atinum oxide, .pall adium Raney, ni.ckel or
Mhodi um on’ a BEpESrEingodkolgly  BugtaRiR BEbECE:RRS' GEoUPE ARR ¥pds®

et hanol or an eemnevad. greefibgbrabedatis genanadt peocesg. (4&t behpw.of uran, or
wat er, as reaction : g Ok A @A ALX Rt.S,1€. 0 ' e of two
or nore of those juéghﬁggé??b38,°§? géﬁgﬁioégé¥§§%téé?feﬁEgPa é%géand
pressurelofor 85 genexakpfermpdm £8)t BayERR] PERRareénbY adkydasi@bspheres.

-14- Al ternatigghyenbednaneadkybathonf pR3caadrBsamayhyer agea.at ons, the (/-

reduci ng agent may e a hydride such A, diRer ane g vl Rydridggsuch as”

of general formula (I) in which R} is a hydrogen
" atom may be prepared by alkylation of an amine of
1s general formula (II):

r6ocy,

5o 3,4

R _ CHCHZNR R : (IT)

OH
20

5 and R6 each is a hydrogen atom or a

4

3; R

protecting group and R

(wherein R
is a hydrogen atom) followed

by removal of any protecting group where present. \ﬂ‘J
25 The alkylating reaction (a) may be effected using

an alkylating agent of general formula (III):

LCH(CHZ)mO(CHz)nAr (III)

RZ

30
(wherein L represents a leaving group, for example a
halogen atom such as chlorine, bromine or iodine, or
a hydrocarbylsulphonyloxy group such as methanesulphonyloxy

or p-toluenesulphonyloxy) .
35 The alkylation is preferably effected in the presence



bbrohydride, sodi um cyanobor ohydri de or lithium alumniumb5 hydri dg

- Suitable solvents for the reaction with these reducing agents wll deg
on“the particular hydri'de used, but will include al cohols such as net f

_or ethanol, or ethers such as diethyl ether or tert-butyl nmethyl ether, or

'tetrahydrofuran 10 - \When a conpound of formula (I1) wherein [Emm

and { ERR] are both hydrogen atons [L§,used, the internediate imne of
* formula (V) may be formed: [ERR] (whérein R and R are as defined for
formula (11)). Reduction of the imne using the conditions 20 descri bed

above, followeds ahgﬁ@taaqesaa&a,595véaqa¥alfai anampnene@hbagaa&eups
gi ves a conpoupd of ral

ys
rotected | htePRsREAPALE BF §OHARI OFoPRSFASERR) CRrOPRSREr: PEHRBLEy 25
convenient to baeehydncgeasamd1ath§ﬂamlnenaByisopsoﬂyiethbédm&hevermﬁth
rotectin ro ERE] h a e o] ed..to a
Eydrogen gtgn1gﬁglh hése re?ﬁgwghgcgﬁ ?$§O%§Qh egﬁgﬂgng B%%&Enggd for a
separate5deproP§@PVéﬁn§téﬁldSu|tﬁ ?erQGCthEréﬁe@@ﬂﬁgngﬁbﬂby ef feptedt ype

i nclude aryl metRyk gb@»@ﬁtsHﬁbhagsbseézbnlbgmzaye&ybnaeéharﬁstzylbenzyl I'n

a second genera grocess é a cgngoun general for % may be
prepared by relBEFPBYArPRBEan: BF Si9%ARe, 2akEEAPSuRdTof BEﬁE 8 PBrnuIa 35
(1) may be prepethg¢lbysobutglurienghen antebseditatedohmgaseeal.fornula (V1):

ERR (uher ot n Ril8n33 edehiRede’ b 450R1AL:HELOM! A ALLL,BRnRL Least one o

X, X1, X2, X3 resents a reduci §) take the
approprlﬁﬂe meghilpgoform at a temperature between ambient and the-

e reflux temperature of the solvent.

According to another example (b) of an alkylation
process, a compound ofgeneral formula (I) in which R1
represents, a hydrogen atom may be prepared by alkylation

15 of an amine of general formula (II), as previously defined

except that R4

is a hydrogen atom or a group convertible
thereto under the reaction conditions, with a compound
\ of general formula (IV):

20 R2CO(CH2)m-O~(CH2)nAr (IV)

in the presence of a reducing agent, followed when

_ necessary by removal of any protecting groups.

-/ _ Examples of suitable groups represented by R4

25 which are convertible into a hydrogen atom are arylmethyl
groups such as benzyl, a-methyl benzyl and benzhydryl.

Suitable reducing agents include hydrogen in the

presence of a metal catalyst such as platinum, platinum
oxide, palladium, Raney nickel or rhodium, on a support,

30 such as charcoal, using an alcohol, e.g. ethanol or an
ester e.g. ethyl acetate or an ether e.g. tetrahydtofuran,
or water, as reaction solvent, or a mixture of solvents,
e.g. a mixture of two or more of those jﬁst described,
at normal or elevatéd'temperatﬁre and pressure, for

35 example from 20 to 100°C and from 1 to 10 atmbspheres.



£gllows, which is Xis [ERR], [ERR] is -CH OH)-, Xis [ERR], X3 is [ERR
< i S [ERR] foll owed where necessary by renoval of any protecting

t abl e reduci bl e groups include those wherein 15 - X is a group

% rein R7 represents a hydrogen atom or an alkyl, aryl or aral kyl
group) or—-CHO, X is a group -C=0, X2 is a group [ERR] (wherein Y S
represents a group convertible to <4mgk ogen by catal ytic 20 \
hydr ogenati on, for exanple an aryl methyl group such as benzyl, benzhydryl
or .a-nmet hyl benzyl), or an imne (-CH=N-) group or a gr up CQNH— and X3 is
a group [ERR] or a@mméﬁﬂﬂlwem xoneg o BRRjh @f | [ERR] is a

g]l; O'l[JEGZI’SedUCt ion W%EH %t[a I’OU r%%ﬂ ﬁLger%eAr%lWonver?{%ﬁqéspeCt

hydr ogen undersuate %MW%M t3 WWW%@J%W%LSQ@W%MWI e an
arél rr;at hyl grw 1@@ b@b?aalum hﬂ{r;&i‘é’fﬁiﬂq)’lﬂﬂf&t lzuhi al[ﬁﬁl n:laun]}
reductign nay r &g Uci nt,§ conveni.en npl oyed for

t he reduct i on 1% 8?5{50 %q%‘afg%d Wedb ?g? tth &HREC rbr’{g’s%1 i m nes,

am des, et hyl e:tme a:ce@:pmgesagmttqowoﬂdctmm rors .thEh g r Hign 1a¥xanpl e, when
7 X in general, I nt GdO this may be
reduced to a gljdyl@gcﬁf%ﬁ%guﬁpﬁﬁ% suc %g(il@borane or a conpl ex

met al hydrldemﬁﬂﬁﬁﬂﬂiIQQlﬁﬁhﬂn°1w-P$-Qﬂhﬁﬁﬁnﬁﬂﬁhnﬁﬂ|dﬁ9thxﬁhahher

bi s(2- met hoxy @rh@ephaiputyll wathydr 'éi@merSOQiﬂJr’EeQﬁ*a@deﬂ%an.

o1 sobusyl al um ORI e i e BN ST P et

are both hydrogen atoms is used, the intermediate imine L
of formula (V) may be formed: '
6
R”0CH,
15 R0 CHCH,N=C (CH,) =0~ (CH,) Ar (V)
OH Rz
6 5 . w
(wherein R° and R™ are as defined for formula (II)).

Reduction of the imine using the conditions
20 described aboVe, followed, where necessary, by removal
of any protecting groups, gives a compound of general.
formula (I).
Where it is desired to use a protected inter-
_ mediate of general formula (II) it is particularly
25 convenient to use hydrogen and a metal catalyst
as described above with protecting groups R3, R5
and R6 which are capable of being converted to a hydrogen
atom under these reducing conditions, thus avoiding
the need for a separate deprotection step. Suitable
30 protecting groups of this type include arylmethyl
groups such as benzyl, benzhydryl and e-methylbenzyl.
In a second general process (2), a compound of
_general formula (I) may be prepared by reduction.
Thus, for example, a compound of general formula
35 (I) may be prepared by



ether, e.g. tetrahydrofuran or diethyl ether, or a5 hal ogenated

- hydrocarbon e.g. dichloronmethane at a tenperature from[ERR] to the re
Whén X in general formula (VI) represents a -C=0 group this nmay be redice

_to a -CH(OH)- group using hydrogen in the presence of a netal catalyst 10

“as previously described for'process_%&) part (b). Alternatively, the
reduci ng agent may be, for exanple, hydri de such as di borane or a netal

* hydride such as |ithium alum nium hydri desodi um bi s(2-net hoxyet hoxy)
al um ni um hydr | BFedugbay uAR bbR beRReE HRt S rohl PR e A formulayf# I e, ~ The
reaction may be effected in a.folvent, where appropriate an al cohol e.g.
nmet hanol or ethanol, or an ether -such as tetrahydrofuran, or a hal ogenat ed
hydr ocar bon such as dichloronet> v Wen [ERR] in general formula (V)
represents a 20 [ ERR] gro -£H=N, or - X2 X3 represents
[ERR] thig nmay be reduced‘g? W[’EPRR} @Fot@‘;%ﬂ@%r%rogen iV he
presence of a netal catalyst as\pee¥iously described for process (1) part
(b). Alternatively, when [ERR] 25 or [ERR] is the group -CH=N- or [ERR]
thi smay be reduced to [ERR] group using a reducing agent and conditions as
just described fwhexedn rRouts i ah IR fahagenaenal rigraslent I H -apdoat

group. Wen [ERRl.0f §&8Re i, aehered, o7 rada M jeg t5 Alucitle
-CONH or [ERR] group this nqg be reduced to a group [ERR] or [ERR] using
a hydri delqs]uch RHOWP RAAENS OtheniD SekRetthe TR ik MRAMIRG); um

al umi ni um hydrise £61 5w iwlbich (2 metio ¥t U HQHMOH)GHj 0T 1 n &
| i;{ly)_/ent such asisan_&szt}\%:’,’%(g.i-é e_téﬁl'ﬁm(&);z an 3a5nd xmrisdl_eg&yzl)aej er.
ot

followed where necessary by'rgméval of any protecting
groups. ' _

15 ' Suitable redugible groups7include those wherein
X is a group -COZR (wherein R’ represents a hydrogen
atom, or an alkyl, aryl or aralkyl group) or -CHO, Xl
is a group =C=0, x2 is a group -CHZNY- (wherein Y
represents a group convertible to hydrogen by catalytic
hydrogenation, for example an arylmethyl group such as
benzyl, benzhydryl or a-methylbenzyl), or an imine
{-CH=N-) group or a group ~CONH~, and x3 is a group

=CO(CH,)5_;+ Or a group -CR1R2x§ where XS is

C2_7alkeny1ene or C2_7a1kynylene, or XZ—XB- is a group

: : - A2 : 4 .. -
~ CH, N=CR (CHz)m_l, and X° is C2_6alkenylene or C2_6alkyn
ylene. In one convenient aspect of the reduction process,

the group R5 may be a group convertible to hydrogen under

20 -

the reducing conditions employed and may be for example
an arylmethyl group such as benzyl, benzhydryl or
a~-methylbenzyl,

The reduction may be effected using reducing agents
conveniently employed for the reduction of carboxylic
acids, aldehydes, esters, ketones, imines, amides, ethylenes,

30

acetylenes and protected amines. Thus, for example, when

X in general formula (VI) represents a group -C02R7 or -CHO
this may be reduced to a group -CHZOH using a hydride such
as diborane or a complex metal hydride such as lithium

35
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—p

en X in general formula (VI) represents a group [ERR] this may be

-8d.t0 a group -CRLR2(CH using hydrogen in the presence of a catalyst

1SS platlnun1or pal | adi um on a support such as charcoal 5. in a
nt“such as an al cohol, e.g. ethanol or nethanol, or an ester, e.g.

_ethyl acetate, or an ether, e.g. tet+wdrofuran, at normal or elevated '

tenperature and pressure. VMen X is [ERR] or [ERR] this may 10 be
reduced to [ ERR] using hydrogen and a catal yst as just described. In this
aspect of the redduciniom jhryshoss, siidiam dist (E-mathortetticatyy adfuntiorias a

VI) include tbﬁ,’%ﬁ‘: | %1 {
fC- )C | i nkage. V\h(szrdgE \Qﬁcﬁdﬁlggﬁtﬂg%&hunsat ura’iéelcf' I n tgﬁ%fﬂ% %f @’%} may be
the same or di POferdrfthivwytkiqhhyl Rorghndeddss imea ﬂkﬁﬂ%@%ﬂb@@ss‘irme
those in whi ch exheanpeurd Cﬁ“etgﬁ]ﬁidﬁofftﬁram'c& (dJ)eﬁH’ylV\’@t‘mar{ ERH a

E d wh h -(CH2
o0 2SOk | SR O P U L W on (o)
formula.(l) intemperathiRe] firopr @Phtto Wﬂ@ﬂraﬁiuﬂ(}ﬂ)s may be prepared by
reducti on of 2 corr geanging comeuad ehaner Ay O Bihadded B Wl ch (£
E

25 represents [ERR I'n“the reduction proc j ust described the 5
groups X and R™CT0a 9&OWpo FidSomagomeuredugied ey ar o§& (98 —c gwos ent | y

represent a gr @gAngER ro@é‘ﬂeﬁ.@i %QeS resen%eRofa'&dnBtalV‘@a‘%Ql%Bﬁ be the
same or ﬁlfferent eac ﬂre ent s ydrogen atomaor, an a or aryl

group. Atfer tRE PE&YH eé&ﬁﬂl %OEIEﬁﬁgﬁésoﬁlﬂhp§r§rdﬁﬁ'u5|ng e.g.
- Alternatlvely, the reducing agent may be, for example,
a hydride such as diborane or a metal hydride such
as lithium aluminium hydride, sodium bis (2-methoxyethoxy)
aluminium hydride, sodium borohydride or aluminium
15 hydride.'_The reaction'may be effected in a solvent,
where appfopriate an alcohol e.g. methanol or éthanol,
or an ether such as tetrahydrofuran, or a hélogenated
hydrocarbon such as dlchloromethane.
When X2 in general formula (V1) represents a
20 CHZNY grgup or_the group -CH=N-, or_--xz--x3 represents
-CH2N=CR (CHE)m°1 this may be reduced to a -CH2NH-
or -CHZNHCHR (CHZ)m_l group using hydrogen in the
presence of a metal catalyst as previously described _
for process (1) part (b). Alternatively, when X2 \ﬂhj
25 or -x2- X3 is the group -CH=N- or -CHzN—CRz(CHZ) -1 this may be
reduced to a -CHZNH or CHZNHCFP (CHZ)m ] 9¥roup using a reducing
agent and conditions as just described for the reduction of

xl when this represents a -C=0 group.

When'x2 or'x3 in general formula (VI) represents
30 a -CONH- or -CO(CHZ)m 1 9group ‘this ma; be reduced to a
group -CHZNH- or CH2(CH2) l_us:mg a hydride such as
diborane or a complex metal hydride such as lithium
aluminium hydride or sodium bis (2-methoxyethoxy)aluminium
hydridé in a solvent such as an ether, e.g.-tetrahydrofuran
35 or diethyl ether. '



a-dilute acid in a solvent such as water at normal 35 tenperature yields
"a conpound of formula (1). . -18- According to a further general proc#gS&a
(3), a conpound of general forrmula (I) rmay be obtained by reaction of Z
-.conpound of general formula (VII): [ERR] (wherein Z represents a group
[ERR] or [ERR] and 10 L, [ERR] aRg_[ERR] are as previously defined, with
.an \ai ne of general formula - (VIlI1): [ERR] 15 (wherein Y is a hydrogen atom
or a group convertible thereto by catalytic hydrogenation) followed by

removal 20 - of any grotegthg groups where_present, as described
hereinafter. SuitabPBeRERR) 1§r gGperahvEPrTBle (Kb EeﬁyﬂESEEﬁ at BRPRRcl ude
R

aryl met hyl gr—cn&azxéehtmsbmayybe bedabgdr yb ergaoupt RgRbrRAZEH,) 25,
The reaction naﬁ b% gffected in thErgrgsence of a guita Ieugﬁlégﬂt for
exanpl e an aPEdRg BYSEOASRs 18 FRRoPr S8 REF0gEnat SATRVAF 5cAPBENE. g.

chlorof orm platisthmt oregaddndéum. gn di sephgrtosuahi de champoalher such as
tetrahygrof usan 10609, 8%eNsBknAak MARCaEELRB1 300 . ol F BERAABL CBE h8hBROLET! UX,

optionaPly in the presence of a base such a$ an-organjc am ne e.g.
di i sopr opyl - Ot B{l &8tRE 0L -dn PRBY§afFEtBhSe SQUcANaStBBHr uRr@ar bonate. The

i nter nedi at e tawira8yaebraeaarabtf aoeMha 6¥ elevandat bempepstdraddhdi on salts
are novel coggounds and 35 formthe subject of our patent application. 86

12357 (Publ i EAEEEHTRo. 3176476A). A particularly
When X  1is C2_6alkenylene or C2_6alkynylene this may

4 10 be reduced to -(CHz)ﬁ-l using hydrogen and a catalyst
A as just described. In this aspect of the reduction process,
suitable starting materials of formula (VI) include
those in which CR1R2X5 and/or x4 each contains one ~C=C=
or -C=C- linkage. Where both contain unsaturated linkages,
15 these may be the same or different.
Particular examples of the reduction process
are those in which a compound of general formula (I)
g;/ in which -(CHZ)m- represents -(CHZ)S- is prepared from
a corresponding compound in which —(CHz)m- represents
20 —CH=CH(CH2)§, -CEC(CH2)3-, -(CH2)2CH=CHCH2- or
—(CHZ)ZCECCHZ-. In further examples, a compound of
general formula (I) in which -(CHz)n- represents -(CHZ)Z
. ; or -(CH2)3- may be prepared by reduction of a corresponding
g compound of general formula (I) in which -(CHz)n-
25 represents -CHZCH=CH—CH2, -CHZCECCHZ, -CHZCHZCH=CH-,
-CH CHZCEC-, -CHZCH=CH or -CH2C§C-.
In the reduction processes just described the
groups X and R® in a compound of formula (VI) may

2

together conveniently represent a group R8 0CH2- {where

30 R

R8 and ﬁg, which may be the same or different, each represents
a hydrogen atom or an alkyl or aryl group. After the
reduction is complete, cleavage of this group using e.g.
a dilute acid in a solvent such as water at normal

35 temperature yields a compound of formula (I).



ef erred group of am nes of general formula (VII1) are those in which
nunber of carbon atons in the groups represented by [ERR] and

> /from7 to 13 inclusive. In another general process (4), a conpound
of general fornmula (1) nay be obtained by deprotection of a protected '
I nternmedi ate of general formula (IX): 15 [ ERR}
(wherein [ERR] [ERR] and [ERR] are as preyigously defined 20 except that'e’
~at least one of [ERR] [ERR] and [ERR] is a protecting groug The
protecting group mAgCBEIARE EBndefbrihar EPBEERL REOGESSD (3Dar 2exanpl e as

described in Bmpbﬁﬁalﬁt géﬁupallmoghqaalQ1§hmay8béyobt5§nea byW MOme
(Pl enum Press éﬁéf Ex of .suitable- i % grotectlng groups 25
represented P§2F 9Rq2 % ﬂﬁFOHFg 9f aBRYFTH 06 uden (Y 1genzyl,

di phenyl methyl or triphenRr@efijyl, and tetra- hydropyranyl Exanples of
sui tabl ecam no protecting gro epresented by R are aral kyl groups such
as 30 Benzyl a- nethylbegzyl i phgnyl met hyl or triphenyl nethyl and acyl
groups such as trichl or oaBedy #o¥oacetyl. The def¥éIgction to
yield a compound of general ) may be effected using conventiona
t echni ques. Thus, for exanp en R5, R6 and/or R3 is an_ aral kyl

group this na&w%éré}%a@eﬁebyeﬁ9ﬂF§géné??EPs ?ﬁ\aﬁﬁﬂgr@§eﬁ EcgﬁLa ﬁﬁ@al
catal yst (e.g. palladiumon charcoal). - 20- en R anggor R is

tetrahyd pyranyl this ngy be cleaved by hydrolysis under acidic¢
COﬂdItIO%g ABY] gréﬁéereb?és%ﬁtBHeB§°FFﬁﬁydﬁglFﬁﬁEantByaHyGPbp?sP§

exanpl e mnth gehagglsgghmaxasgdmmmyhydrOX|de or \‘/;;
- YlNHl(CH ) ;=0 (CH,) -Ar (VIID)
15 l
R2

(wherein Y1 is a hydrogen atom or a group convertible -

theréto by catalytic hydrogenation) follo&ed by removal
20 of ahy protecting groups where present, as described

hereinafter, '

Suitable Y1 groupscxmvertlble into a hydrogen
atom include arylmethyl groups such as_benzyl,
| benzhydryl or a-methylbenzyl. L-m;J

25 The reaction may be effected in the presence of '

e/

a suitable solvent for'example an alcohol, such as
ethandl, a halogenated hydrocarbon e.g. chloroform,
a substituted'amide e.g. dimethylformamide or an
ether such as tetrahydrofuran or dioxan at a'temperature
30  from ambient to the reflux, optionally in the presence
of a base such as an organic aminé e.g. diisopropyl-
ethylamine or an inorganic base such as sodium carbonate.
The intefmediate amines of general formula (VIII)
and their acid addition salts are novel compounds and
35 .form the subjécf of our pateht application..QQ.lzaqz...
(Publication No. 2176476A). A particularly



5 a group such as trichloroacetyl, or trifluoroacetyl may be renoved
-reduction wth, for exanple, zinc and acetic acid. In a particular
enbodi nent of the deprotection process (4), [ERR] and [ERR] may togg
_represent a 10 protecting group as in a conpound of general fornul &
[ERR] (wherein R and R are as greviously.defined). A conpound of
geeral formula (1) may be obtainé’%ﬁ/treatnent of a conpound of fornula
S (X) with a dilute 20 acid, for exanple hydrochloric acid in a solvent such

as water ‘or an_alcohol . suc s £et 0 ral_.or te erature.
In the gener alP rper%ecre“ges%sgr(gl%pa tooP(Ai'fl r}laéess (;aérfl %ged’egl?&vef,gt"ﬁ]\g‘%c o&p%u d of :
formula (1) oare ndwsmyirbaliiclpFThehddtminnmersgfi caydore@toms yin n t he
formof a physd | é?yggg &£ |t. Where desired such salts may be
converted to ?ﬂ§;3%¥5§§%§% I ng g?%t g%?e usi ng conventional nethods.
Physi ol ogi cal | y, acceptabl e salts of the conpounds 30 of general formula (I)
may be p@pparqd'by reacting a conpound of general forrmula (1) with an
appropriate adid or base in the presence of a suitable solvent such as

acetonitrile, @gﬁq}ﬁnezancéﬂ &'hof or Mg %M 7acte&]toalt3e_i rcl%%i@) cohol e.g.
be

met hanol , et hgh m i SO- pY ool hysi 0 oglcaﬁ‘y accept abl e
salts may al s -21- prepared fromother salts, including other

physi ol ogi cal Ig2 acceptabl e salts, of the conpounds of general fornula (1),
usi ng conventional nethods. When a specific enantioner of a conpound of
gener al §b formula (1) possessing one asymetric carbon atomis required,

uhis may "be obt ai neth nots Wenwralf process (4), a compound of
N general formula (I) may be obtained by deprotection of
a protectedsintermediate of general formula (IX):
R°0CH, rl
15 5 . 3| -0- -
R70 CHCHzNR f(CHZ)m 0 (CHZ)n Ar (IX)
OH R?
o (wherein R3, R5 and R6 are as previously defined

3, R5 and R6 is a protecting

except that at least one of R
group) .
The protecting group may be any conventional protecting

group, for example as described in “Protective Groups in

20

K;f~/ Organic Chemistry", Ed. J.F.W. McOmie (Plenum Press,

25 1973). Examples gf suitgble hydroxyl protecting groups
represented by R” and R
benzyl, diphenylmethyl or triphenylmethyl, and tetra-
hydropyranyl. Examples of suitable amino protecting
groups represented by R3 are aralkyl groups such as

benzyl, a-methylbenzyl, diphenylmethyl or triphenylmethyl

are aralkyl groups such as

30 and acyl groups such as'trichloroacetyl or trifluoroacetyl.
The deprotection to yield a compound of general
formula (I) may be effected using conventional techniques.
Thus, for example, when Rs, R6 and/or Rr3 is an aralkyl
35 group this may be cleaved by hydrogenolysis in the

presence of a metal catalyst (e.g. palladium on charcoal).



m xture of enantioners of a correspondi ng conpound of general forrmula (I)
usi-ng=eqQnventional nethods. Thus, in one exanple an appropriate optically |,
10. 42/ acid may be used to formsalts with a m xture-of. enantioners of a
conﬁ?ﬁ of general fornula (1). The resulting m xture of isoneric salts
may be separated, for exanple by fractional crystallisation, into the - =
di ast ereoi soneric salts fromwhich_phe required 15 enantioner of a conpoure
of general forrmula (1) may be isolated by conversion into the required-
~free- base. Aternatively, enantioners of a conpound of general fornula (I)
possessi ng OnﬁhéﬁyfﬁﬁéﬁaﬁoﬁaRBOﬂsatéﬁtﬂﬁdeGp??ﬂh?EStﬁﬂd ?é?ﬂb&he |
appropriate optica a e iLnter | at eg.using.apy of t nera
processes desgi?ﬁgﬁthYe?xg %ﬁlﬁ g ﬁ%ﬁuﬁﬁlgfcfﬁ?ﬁﬂng??f’coﬁfgﬁns t wo
asynmetri c cagboupat vepresertedi bydRasrayobsoremeved bpahydookysisher eof
TRy e Obtal nege LR0NADe NRLAPE| Bhte 25u8RY AETLoACus! AYALDRLAB) CBEa! Or bY

separation of an appropriaté mxture of |soners u3|ng fechni qlies j ust
descrlbeJSSU|@aﬁ?@uﬁeﬁﬁﬁhsa$oFerEbﬁFPﬁﬁeFHé'|ﬁ?eFﬁﬂ huereadpblihds used in

t he above genﬁ£9|b@rﬁéﬂ§66§ Bycréesstibftwieh pWror | 8xakig1&9! £ OMENENA
di scussi on, né éﬁig [ERR] Y and [ERR], z, X, [ERR] and L are as
defi ned above %?E Bt fe ot herw se |nd|cated. "Hal " represents a hal ogen
atom Were an |ntEnn&dpattimﬁlarpembedimdnhydfotyé deproteahion groups is

‘desired, this gggepg g@ %ﬁglﬁg ﬁgpvggé gégtggétgn nmet hods, 35 for'

exanpl e t hosePG8EETT bed see -22- The
intermedi¥®e Bbﬂb@qhésgogr@@Eeﬁallﬁo@nﬁ?@P@Pﬁ@)oﬁn?ebéra eﬁgfﬁﬂlby(XEactloQ‘/
of an al cohol of generab formula (XI):

!

CHCHzNHC(CHz)m-0~(CH2)nAr (X)

| 5

15

_ OH - R
{wherein R8 and R9 are as previousiy defined). _
A compound of general formula (I) may be obtained o/

by treatment of a compound of formula (X) with a dilute
20 acid, for examplehydrochloricacid in a solvent such as
water or an alcohol such as ethancl at normal or elevated
temperature. _ |
- In the general processes (1) to (4) described ' g_\;;
above, the compound of formula (I) obtained may be in
25 the form of a salt, conveniently in the form of a
physiologically acceptable salt. Where desired such
salts may be converted to the corresponding free base
using conventional methods.
Physiologically acceptable salts of the compounds
30 of general formula (I) may be prepared by reacting a
compound of general formula (I) with an appropriate acid
or base in the presence of a suitable solvent such as
. acetonitrile, acetone, chloroform, ethyl acetate or
an alcohol e.g. methanol, ethanol or iso*propanol.-
35 Physiologically acceptable salts may also be



5 [ ERR] (XI') with a disubstituteg
"al kane of general formula (XlI1): [ERR] 10 (mhereln [ERR] is as previousfy
defined for L, and L and"1 L nay be the sanme or different), optionally Ni<
:sol vent such.as tetrahydrofuran or dinmethylformanm de at a tenperature up to
thé boiling point. The reaction is 15 effected by first generating the -
,anixeA of the al cohol of general formmfa (XI) by adding for exanple sodium
sodi um hydri de or a strong base such as sodi um hydroxi de and a phase
transfer catal yst such as tetrabutyl amoni um sul phate. Optionally a sol vent
such as di chl preparkdnéraf otberteaiahydintmuamnqaytheraﬁﬂgdiol&@ﬂcahnptiOn

can be Carr'egc@HFtﬂblé hg@% OBfeEﬁ¥aEﬁﬂFBEHE§r8EU ﬁer%fefSPﬂﬁ?Qngab

general formul ae are eit nown cofpounds oOr
made by neth08§1§HaF8§88§t gnakomethedd for the preparation of the 25

known conpounds. |wnennadspbeatdeh;daﬁtmameenefah ge?ﬁyhﬁd§b¥0gé?érﬁ@:CthQ
represents a hydroge SqPLERaLE oxidation of an"al cohol o
gener al f%rnu?érT%?Flfe g%ssegs fng-on Eﬂﬁétﬁ}icﬁﬁ 8Ri 3Fe®ngSagent such
as pyrid|n|unrehhéred.chhmaameylbeaobbh!neﬂ buctieaslatbehogénat ed :

pydrocar pon ¢ RuflenflbcBE OLAIRLIBAGr o 108 2! E0PPL3DSha LR Wbipldhy ! b 55 | Ry

be prepared fromthe conpoun exanpl e by
reaction mnth9§BGF6ﬁ1a§@F§Féa {5) | eadagpgonyenbignal methods product with

for exanpl e sodi umrhidgl, 0xhdene! 8kahpeei 8hcakptopesasdé sptidtag!V) (in
W?'Ch 10 active acid may be used to form salts with a mixture
&J/\/ of enantiomers of a compound of general formula (I).

' The resulting mixture of isomeric salts may be separated,
for example by fractional crystallisation, into the
diastereoisomeric salts from which the required

15 enantiomer of a compound of general formula (I) may be
isolated by conversion into the required free base.
Alternatively, enantiomers of a compound of
Ev/ - general formula (I) possessing one asymmetric carbon atom
may be synthesised from the appropriate optically
20 Aactive intermediatesusing any of the general processes
described herein.

When a compopnd of formula (I) contains two
asymmetric carbon atoms, specific diasteroisomers or
enantiomers thereof may be obtained from an appropriate

25 asymmetric starting material or by separation of an
appropriate mixture of isomers using techniques just described

Suitable methods for preparing the intermdiate
compounds used in the above general processes are
described below. In the following discussion, Ar, m, n,

30 R R%, R®, RY, vyana vl z, x, x}, %2, %3 and L are
as defined above except where otherwise indicated.
"Hal" represents a halogen atom. Where an intermediate
‘with protected hydroxyl and/or amino groups is desired,
this may be obtained using conventional protection methods,

o~

35 for example those described by'McOmie (seé process (4) above) .



2 5__R represents an al kyl group), may be prepared by reaction of a

] N d conplex of a halide of formula (XIV): [ERR] 10 with an acyl halideg

R pr anhydride [ERR] in a solvent such as an ether, for exanple diethyl
et fer~or tetrahydrofuran. The halides of formula (XIV) may be prepared by
al kyl ation of an alcohol of fornula 15 (XI) with a disubstituted al kane of’
formula L(CH2) nHal as described abova2<4or the preparation of conpounds of™
formula (111). Conmpounds [ERR] are either known compounds or they nay be
made by met hods anal ogous to those used for preparation of the 20 known
conpounds. Inter rredRhﬁ dmmmﬁ\t%tﬁ)fcmms ol rﬂﬁ!‘eﬁl(aﬁ yEammulase(IH)
- general procesg, ggy resh Vi h ¥ Re Dfcdi negis for
exanpl e |nterne I at es’ of ener formula 25 (V) |n mhlch ERR] IS a group
-C=0 may be priQ¥ %ka@%ﬁﬁ%ﬁ hal oket one of fornula (XV): [ERR] 30 by
reaction with an am ne of general formula (VII1). The reaction may be _
effected in a cold or hot spl t,, r exanpl e tetrahydrofuyran, tert-butyl
met hyl et-her, di oxan, chl o?’tﬁéﬁ?ﬁ’nﬁ'ﬁet hyl f or mam de, ac'eton{ ile 35 or a
ket one such as butanone or net hyli sobutyl ket one, -24- or an ester, for

exanpl e et hyl a & ﬁﬂuyeab%imér@é%z% Qa1 $ UGBS

di i sopropyl ethy anine I um car bonat e or acli d scavenger such as
1l
LCH, (CH,) L (XII)
(wherein L1 is as previously defined for L, and L and N\

Ll may be the same or different), optionally in a solvent

such as tetrahydrofuran or dimethylformamide at a
temperature up to the boiling point. The reaction is
18 effected by first generating the anion of the alcohol
of general formula (XI) by adding for example sodiﬁm,
sodium hydride or a strong base such as sodium hydroxide =
and a phase transfer catalyst such as tetrabutylammonium wj
sulphate. Optionally a solvent such as dichloromethane
20 - or tetrahydrofuran may be added. The reaction can be
carried out at ambient or elevated temperatures. .
The compounds of general formulae (XI) and (XII)
are either known compounds or they may be made by methods
analogous to. those used for the preparation of the
25 known compounds. '
Intermediate aldehydes of general formula (IV)
(in which R2 represents a hydrogen atom) may be prepared
by oxidation of an alcohol of general formula (XIII):

30 Ar(CHZ)no(CHZ)nFH2OH (XIII)

with an oxidising agent such as pyridinium chloro-
chromate in a solvent such as a halogenated hydrocarbon,
. e.g. dichloromethane. The alcohols of formula (XIII)

35 may be prepared from the compounds of formula (III),



propylene oxide. Wen [ERR] and/or [ERR] in the 5 am ne of formula .. .
(VIl1) contains an unsaturated |inkage, an internmediate of fornula (VI)-# .
which 3 is [ERR} and/or [ERR] is [ERR] or [ERR] al kynyl ene may be ob
adn this process. Internediates of general formula (VI) in which 10
a group -C=0O may be reduced to the coL5§§ponding I nternmediate in whi
Js»/group -CH(OH)- using for exanple a netal hydride such as sodi um
borohydride in a solvent e.g. ethanol. Inmnoketones of general fornula (VI)
'he' :n|15 lW@b&he&%mbieaﬁg;QéBcF@HﬁNwﬁﬂﬁyiééigﬁtabEQQtéﬁoﬂb%%g¥E$

phenyl gl yoxal derivativye q r a - X,

(XVI) 20 by re ¥th3 TR ﬁlénogngﬁg 8gégé%ﬁuWé5ngPF)e#ﬁmRAFcﬁOFéﬁwq

represents a hhgdegeidet.omin a solvent such as benzene, tetrahydrofuran or

an al cohol e.g. eth . t uees r ux, . Jhe
phenyl gl yoxal dgrivgggggéggﬁaﬁgrﬁgggﬂ%gvg? ﬁﬁgaﬁggo%?g?ng%LfV8ﬁ?%
hal oket oneSof Ror KEPaegRYEshant Rdkyét goAUB) » amdyabRyprepphedi By such as

di met hyl sul phoyxbdet1¥HeBrXaapd iGRRRR bambmsxngOéahaQEaé06?Ukﬁr&§&%) 30
toget her represent. a group [ERR] the imnoketone of fornmula (VI) so forned

using this prod&i¥)subsequently may be reduced using a netal hydride such
as sodi um borohydride in a solvent such as ethanol to yield 35 a conpound
of formula (X). -25- Interpgpdia o] eral fornmula ( | n which
[ERR] is a group [ERR naykgéggzng?§ﬁ2gyﬁ§gylation of an g*%%t of formula
(XVi1): = 10

; \\) with an acyl halide R
/

2cocl or anhydride (R2c0),0

in a solvent such as an ether, for example diethyl
ether or tetrahydrofuran. The halides of formula (XIV)
may be prepared by alkylation of an alcohol of formula
15 (XI) with a disubstituted alkane of formula
L(CHZJmHal as described above for the preparation'of
compounds of formula (III). Compounds L(CHz)mHal
are either known compounds or they may be made by
methods analogous to those used for preparation of the
20 known compounds.
Intermediate compounds of general.formula (VI)
for use in general process (2) may be prepared by
; a number of processes. .
\ /™~ Thus for example intermediates of general formula
25 (VI) in which x1 is a group ~C=0 may be prepared from
‘a haloketone of formula (XV):
X

0 — COCH,Hal | (XV)

30 o
by reaction with.an amine of general formula (VIII).'
The reaction may be effected in a cold or hot solvent,
for example tetrahydrofuran, tert-butyl methyl ether,
dioxan, chloroform, dimethylformamide, acetonitrile

35 or a ketone such as butanone or methylisobutylketone,



carried out

[ ERR]

d\ USing an ester or an activated derivative of an acid 10 of fornmula
ap) de,

Sui tabl e acti vated derivatives include the acid 15 .

an anhydride or imdazolide. The reaction nay be optionally

in a solvent such as tetrahydrofuran, benzene orchl orof orm

optionally in the presence of a base such as pyridine or triethylanmine. The’
acids (XVIIl) may be used directly if a coupling 20 agent such as ‘
di cycl ohexyl carbodiim de is addede~24cids of forrmula (XVIII) nmay be obtai ned
by treatnent of an al cohol of general forrmula (XI11) with a suitable
oxi di sing agent, for exam e pyridiniumdichromate in a solvent such as

di ret hyl f or mam de. aBbester, fOnt exampilet eshyll boetate pYeferablli ¢dh [ ERR|

in which Ris

a

n a sol vent

represents [ ERRkﬂgggerseBQ%%@egt gxs@eeﬁ&hoaaOgﬁaggp%pglgwelmka ,(OV1T)

ogen atom w a compoun

such as acetoni $pAiem garbanatredrafEbest acdAnBFravenypri BU@hi 88 [ERR] is

[ERR] may be prgeiF def¥ bQ2ablONWAENAR (BAL,NE ghaferMul@nlYLl ih wheh an
acid of fo f ah

| X1 5 [ ERR - 26+ he _
such as di gglgﬁé%??cﬁ%bééf?ﬂ#ﬁeﬁVEgﬁboéHB asgp ¥§$ﬁﬁﬁ§a vrpfe

cgupling agent
n whiich Z

represents a groipkb&ER annynberpedpatedofr sormubal ¢kE) ona Fhathf #rnul a

(XX):

10

15

20

25

30

35

is -CRlexs- and/or X4 is Cz_salkenylene or C2-6

alkynylene may be obtained in this process.

Intermediates of general formula (VI) in which .
x1 is a group -C=0 may be reduced to the corresponding \‘;L;
intermediate in which X! is a group =-CH(OH)- using

-for example a metal hydride such as sodium borohydride

in a solvent e.q. ethanol.

Iminoketones of general formula (VI) i.e. in
which x2 is a.group -CH=N- may be obtained from a
phenylglyoxal derivative of formula (XVI):

RSOf—4{/ \ (VD)

by reaction with an amine of formula (VIII) in which
Y1 represents a hydrogen atom in a solvent such as _ \f\-/
benzene, tetrahydrofuran or an alcohol e.g. ethanol '
at temperatures up to the reflux. The phenqulyoxal
derivatives of formula (XVI) may be obtained from
a haloketone of formula (XV) by the action of a
dialkylsulphoxide such as dimethylsulphoxide.
When X and R° in the glyoxal of formula (XVI)

together represent a group R8 OCHZ- the iminoketone
- 22X

of formula (VI) so formed using this process subsequently
may be reduced using a metal hydride such as sodium
borohydride in a solvent such as ethanol to yield

a compound of formula (X).



[ERR] 10 by reduction using for exanple a netal hydride such as sodi um
- borohydride in a solvent such as ethanol. The hal ogen aton1nay be di sp
to yield other 15 .compounds of general formula (VI'l) in which Zis 7
~group [ERR] where L is a leaving group other than a hal ogen atom Conpounds
of formula (VIl) wherein Z representgs520 [ ERR] may be prepared fromthe
cogrespondi ng conpound in which Zis [ERR] by treatnment with a base, f-or
* exanpl e an ami ne, which may be for exanple a conpound of general 25
formula (M11), or aanknwmgdnh¢eba9é geckrad fodmuﬂahyUmehdewhﬂch sol vent
such as et hanol 0 ral _f is a
group convertlb ‘e P% %ggggggn SEE 3 & @g%% Eh%kegr gghgggégggﬁay be
prepared by rea®fi a® leneopfaf@6mﬁééndVHFI@eneraI fornula (I'11) in which R
is a hydrogen atomwith an amne,[ ERR]. The reaction my be effected in
the absencg or presence of a solveqt such as a ketone e.g. butanone or
met hyl i sobutyl ketone. an ether e /o etrahydrofuran or a substituted
am de e.g. 35 di et hyl form%n.d.e. al | YX oY tthgﬁ)resence {) ]]ai base
such as sodi um carbonate or an orgq Ami ne e. g.2 -27- triethylanine or
N, N-di i sopropyl et hyl am ne at tenper3 es between [ERR] and the refl ux.
Where desired, subsequent reaction with hydrogen in the presence of a netal
catal yst such aggph thﬂu@h&@rao§ohﬁeﬁEt§Uﬁ@eésd@?1@5@909'o? dn gthanol
yields a ¢ ound of formula (VI1I) where Y is a hydrogen atom
Alternativg y, &k hesmyfar dXMEEL)EVii1) inwhich Rl is a hydrogen atom may
he prepared by reductive

.\_/' . X - .
N/ Ar (CHZ)HO(CHZ)mCOZH {¥VIII)

Suitable activated derivatives include the acid
15 chloride, an anhydride or imidazolide. The reaction may
be optionally carried out in a solvent such as
tetrahydrofuran, benzene or chloroform, optionally in
. the presence of a base such as pyridine or triethylamine,
(N The acids (XVIII) may be used directly if a coupling
20  agent such as dicyclohexylcarbodiimide is added.
Acids of formula (XVIII) may be obtained by
treatment of an alcohol of general formula (XIIT)
with a suitable oxidising agent, for examle pyridinium
dichromate in a solvent such as dimethylformamide.
25 Intermediates of formula (VI) in which ~y2oy3-

' represents -CH2N=CR2(CH2)'m_l may be obtained by reaction
of an amine of formula (XVII) in which R3 is a hydrogen
atom with a compound of formula (IV) in a solvent
such as acetonitrile.

30
_ Intermediates of formula (VI) in which X2 is
-CONIl= may be prepared by reaction of an amine of
formula (VIII) with an acid of formula (XIX)

| .
35 \__\
R°0 / ’>—x1c02u (XIX)
i \



ation of an amne [ERR] in which Y is a group 10 convertible into
:men with a conpound of formula (1V), if necessary followed by

g si on of the Y group to a hydrogen atom as just described. The

reacti on may be effected by hydrogen in the absence or presence of a .
sol vent such as an al ochol, 15 e.g2gethanol with a netal catal yst  such as ; =
pl ati num or. pal |l adium or by use of a conplex netal hydride such as sodidﬂ( .
bor ohydri de or sodi um cyanoborohydride in an al cohol, for exanple, ethanol.

-A process to iifeohiel pnesescefof oanubaplihyl agent28umhi g8 [ ERR] and [ ERR]

can both be g} kylc gbRuRS 18888080 iA%AE. Of formula (XXI): [ERR] 25 The acid

I's converted V|a Its chloride and azi de b¥ a Curtius reaction into the

anmi ne of fornul a (SempyundsBf chorPrRRR (¥I3) hiarvhéahaforePrasentaction

i nvol ves 30 thegy@bp %ﬁé@msm&yoﬁetﬁ?eﬁétdﬁ ERbA @NhhBek¥8BALEe, Which is
hydrol ysed by treatnent w an i norgani c base, for exanple aqueous sodi um
hydr oxi de optionally iHa solvent such as ethanol. The acids of formul a

(XXI') can be @f eparmallay (8%) al kyl ation of the acid (XXI1): -28- [ERR]
viaits dilithia derlvatlv% wi th an al kyl ati ng agent of fornula (XIV) in a

sol vent such as an et her, Pi?,gxanple tetrahydrofuran at | ow tenperature

such as [ERR] to anbient. 10 The conmpounds of formulae (11), (IV),

(XVI1), (XIX), (XX), (XXIR)5 and (XXI\_ %C?f Hgﬁr known conpoung&)or
2

by reduction using for example a metal hydride such as

10 - -
\'ika
" sodium borohydride in a solvent such as ethanol.
_ The halogen atom may be displaced to yield other
15 compounds ©of general formula (VII) in which 2 is a
group -CHCHZL where L is a leaving group_othgr
i
‘than é halogen atom. ' : \;)~
Compounds of formula (VII) wherein 2 represenﬁij
20 '-CH\f/CHz may be prepared from the corresponding compound
0
in which 2 is ?HCHZL by treatment with a basc, for example
OH
an amine, which may be for example a compound of geheral N/
25 formula (VIII), or an inogganic base such as sodium

“hydroxide in a solvent such as ethanol.
The amines of general formula (VIII) in which
Yl is a group convertible to hydrogen and R1 and Rz
are hoth hydrogen atoms may be prepared by reaction
30. ©f a com>ound of gencral formula (III) in which R2
is a hydrogen atom wilh an amine YNHZ. The reaction
may be effected in the abscnce or presence of a solvent
such as a ketone e.g. butanone or methyl isobutyl ketone,
_ an ether e.g. tetrahydrofuran or a substituted amide e.g.
35 dimethylformamide, optionally in the presence of a base
such as sodium carbonate or an organic amine e.gqg.



may be obtai ned by anal ogous nmet hods to those used for the preparation offe.

" the known conpounds. 29 The followi ng exanples illustrate the invenif¥ ;

Tenperatures are. |n [ERR]. Thin layer chronmatography (T.l.c.) was carr 9.7
~out over Si2 and ‘dried refers to drying using magnesi um sul phate, exe

whrere ot herwi se stated. 5 The follomnng abbrevi ati ons are used: DWF -

di et hyl f or mani de; THF - tetrahydrof Urdm EA - ethyl acetate; ER - diethyl
“ether; CX - cyclohexane; HX - hexane; BR - brine; flash col um '

chr omat ogr aphy [.FCS on silica [ECIS]. - on tri am ne-deacti vat ed

silica; T.|.c.E[|¢rr-14‘:.htY‘€m’6\?er°‘-‘t SRS RPTEOPY: &3‘5\ ZlddespEp. 10

El uants used f ortenperatthomsadetwest 10.9C. @ndartdie [rAIf luxCX- BRet®: 1); [B] -

B80T SRNAD D8 MlciOnihy, ol 681l (E
EA- net hanol -t r i @r@senden&fo-al meta)l qarplystxsprby as) Plpm]lnumcanA( gsolyent| |
I- ntC>e<; EeRdl( gt é) 1 |[§§4ChE ok amar?1h'nor7et hMI 1- -EEB%OH g]le?}ﬁgxgﬁggglﬂgghﬁgt ﬁgnol

I nternediate 2 zf@ljm ﬁ[gz % y>¥2/| PS¢ i’é’%ﬁ’ﬁﬁ@n?@ﬁ’@ ‘A nixture of
phenet hyl al cohol (ngheﬁhdimﬂdmwanahﬂnameo&l&&gﬁuaad(Netuahuﬁwhaﬁﬁnnlum

bi sul phate (3. 0%@ s Ionlgg' recgtgm %E e(#%ggh%sgaighggﬁggtgb [EHN for

4h. The cool ed react Was pou extracted
with CX (2x300nmalkyliadion of ant esdne Y5SNH -wénewa\iapoﬂat 48 Bng¥QLRO to

give a yell gé/ | ictivé riiinale %%op%%frb%@nbyu%sh' bbﬁbbﬁﬂduﬁge%&ﬁq%e‘hvk.
pressure to~dive the title comound as a col ourl ess I|qU|d nggéup RR]

I~N“c. (EA) R & ezleqeﬁﬁérﬁeéi%é@wgdg@y copyersion of
(6 Br OWDhEXW)CﬁOY]abey!Ir]dgemzalteni\laH (46% diespetidean in oil; 6.5g) was

added portionwi se to tl enyl tano ) ;an
1, 6-di bronohexane (48. % et t?ﬁ o%@)gﬁg gFQH ﬁ?oégéégqﬁg }gsgP?ing
suspensi on was ﬁdoslemedoroprgmnandof a solvent such as an alochol,
15 €.9. ethanol with a metal catalyst such as platinum or
palladium, or by use of a complex metal hydride such as

sodium borohydride or sodium cyanoborohydride in an

alcohol, for example, ethanol.

A process to afford amines of formula (VIII) in
20 Which R1 and R2 can both be alkyl groups uses an acid
of formula (XXI):
R1
"~ H02Cf(CH2)m0(CH2)nAr (XXI)
2 _
5 Rz
The acid is converted via its chloride and azide
by a Curtius reaction into the amine of formula (VIII)
30 in which Yl is a hydrogen atom. The reaction involves
\ thermal rearrangement of the azide into an isocyanate,

which is hydrolysed by treatment with an inorganic
base, for example agqueous sodium hydroxide optionally
in a solvent such as ethanol. |
The acids of formula (XXI) can be prepared by
335 alkylation of the acid (XXII):



=fed with H20 (80nml). The m xture was extracted with ER (2x200m ) 35

;,). e dried extract was evaporated to | eave an orange oil. The oil was

®ised on a colum of silica (800m) [A] to give a yellaw oil which on

distillation gave the title conpound as a colourless oil (15.0g) b.p.

90- 950/ 0. 1mrHg. 30 Internediate 4 is
-[[ bi s(phenyl nmet hyl ) am no]'net hyl ] -1, 28henzenedi met hanol . Intermedi ate ‘s

6- (4- Phenyl but oxy) hexans}-ol A mixture of Intermediate 3 (10g)

sodi um acetate trihydrate (34. H20 (25m ) and trioctyl propyl [ERR] (29)

was stirred vigorously on a stleam bath for 2.5h. 2M NaOH (50m ) and

et hanol (50nm ) were added to t‘H‘LC QLPbl ed mi xture which &I khen stirred at

RT for 30m n. The m xture vvasqlgo diluted with BR (200m), extracted with

- ER and t he organi c phase wash with [ERR] (200n), BR (200m), dried -and

evapor at e under reduced pressure to give the title alcohol as a yellow

oil, (7.16g). T.l.c. [ R 0.73. 15 [nternediate 6 -

" 6- (4 Phenyl but ow)mmaimhim rdeumi vat ioreo ohirthmatre a(l4<y]]@)tim38 sty to a

sol ution of | nteyegey %(ﬁﬁ-}v ri(,[ I% (‘,?eﬁ.? tlrred at
RT for 0.75h, trlturate W t I%R ?Q olan Fﬁﬁ%%@?%%&g’gﬁ\%&w (RTM
The filtrate wa$Xample &edy @%@qw@rl@mdqmnﬁrmwe@uqhm(mm .
filtered throughosidmbizndnd evapor at ed under reduced pressure to give a

. pal e yell @@ oi | Pur| cation F 120 ) ave_the title canpound as

a col ourl ess oil °1“P1°“¥’dg[ “g E'EZS(JI o) ATE} meldVAIS +7 (KEX) 4 -
[ 6- (4- Phenyl but dXX)hexyﬂXIbem@ndmﬂananmemlml kinowh @onpauhydsa e J
(16. 64g) and I n{y 1447 E at. RT f
days, diluted w t 2 g;g%n)ﬁak P%I tea]%g-gld é‘%ﬁzwp)dlsw%it e%g’\fgpgrs&tde(foc’f‘oi&eve
a col ourl ess oi Pr&RAE} P ithiee neyn3gompomags.(C] to give the title
conpound (9.94g) as a col ourI ess oil.




Anal ysi s Found: C 8l.60;H 10.1;N,4.2. [ERR] requires C, 81. 3%
- H 9.80;N,4.15% Internediate 8 35 1-
[ 4% Hydr oxy- 3- (hydr oxymet hyl ) phenyl ] - 2- [ 6- (4- phenyl but oxy) hexyl ]
(phenyl net hyl ) am no] et hanone A sol ution of 2-brono-| -
" [ 4- hydr oxy- 3- (hydr oxymet hyl ) phenyl ] et hangae (lg), Intermediate 7, (1.49)
~and_N, N-di i sopropyl ethylam ne (O 8g) in F 31 (1 OM) was kept at 230
*for 3 days. The mixture was diluted with ER (60m ), washed with 8% [ ERR|
(50m ) and BR (50fhe) foldowing gxemeleapbilasbptentigdventdor ve an oil .
Purification by [FemPbrdtldes 4rB)] iraltor dudn tlaget idhknogBPNYd(BY . 8. ViveE WiSried
yellow oil (1.68q). 5 R I S o -0.42. . Internediate 9,
2-Brono-1-(2, 2- d?gr%t Ry F,lo%-‘-"B%n?(Eb%%]xgﬁR%%{syF? SEKIONELRE MRIIFS VP rbpehate.
(1 Og) was added ®XeeptSihvere tosherwiserstatiedol ution of 2- 10
br omp- 1-[ 4- fiydr 0Xe3 1AM < MBBEEVY bo A8 Nkl \npe e-fhr -
[ | @{R] | Ooﬂmg : Z%@Tw ( 3fhet AP HEdrmbdicRs - ftr

sul phonic acid (0.52& m%u ).a . The m xture was stirred for
3h, filtered thrdSGhYIRQLHEN? 158 ot BHVARGRE2ER ER| v diethydi ethex: oRd -

evapor at ed todgi \/@caﬂuea::ahe.- wf*%amé:omlt)y b{r]?@;g}fla(s'm@@)m&xl nEbhrahbeigashyt hecs)
title conpound as_an oil. which solidified.on cooling,. A 15

smal | sanpl e was cf ?/S%lz%llf:‘lg grgg¥$]r an®f &g’ﬁ?t’]éfgwmeéﬂ?ﬁ%f’%‘%ed %bl-1§60)T'llocgEva'é
white crystal s mtpl.ds-of80.triietiglamiteatieactivated Sio,.

1- (2, 2- D mef byl '?Elﬁfh@%@éﬂ %@%@Fm%goggaé@- %ﬁa Rheny! Qg&oxy) hexyl] 20

(phenyl met hyl ) am no| et hanone A solu nternedi ate 9 (1.69),
hntermedi ate 7 (2AAgy EnBROIRL) (B op ETER(Sehis R me ERICXe g idthy Taarng 15n] )
N ) . ;

s kept at [ ERR|(6be40:2 ) ¢lagts. - Txeenixiay efpnas ci-ba19d1 Y tiBy) EACkSMTY) 1 washed
w th 8% NaHCO3 (sEgm and_BR 0 , drie ERR] and evaqorat ed i.n vacuo to
give a yel | ow oi IERi Bl = EAip| ff—l 't"feéiha “FEESYEeg) O Lef - Yavk i me title
canpound as a pal®-BR{7:68) dK] « ZX283(9:T)] .[¢) § EK-B¥¢ (B:D%. [Mnter nediate 11

15 EA-CH,OH-NH,(9:1:0.1); [N] -~ EA-CH,OH(9:1); [0O] - CX-ER(1:1).

Intermediate 1 is al-(aminomethyl)-4-hydroxy-1,3~ benzenedimethanol.

\_/ ' Intermediate 2
20 [ 2~ [ (6~-Bramohexyl Joxy] ethyl ] benzene _

- A mixture of phenethyl alcohol (20g), 1,6~dibromohexane (195g) and
tetrabutylammonium bisulphate (3.0g) in 50% w/v NaOH solution (100ml)
was heated at 65-709 for 4h. The cooled reaction mixture was poured

. : _ into H,0 (400ml) and extracted with CX (2x300ml). The dried extracts
N7 _ 25 were evaporated in vacuo to give a yellow liquid which was purified by

distillation under reduced pressure to give the title compound as a
colourless liquid (26g) b.p. 1102/0.,1mm. T.l.c. (EA) Rf 0.62.

Intermediate 3

30 [4- [ (6-Bramohexyl Joxy]butyl ] benzene
NaH (46% dispersion in oil; 6.5g) was added portionwise to a solution of
4-phenyl-l-butanol (15.0g) and 1,6-dibromohexane (48.8g) in THF (200ml1)
under nitrogen. The resulting suspension was refluxed for 27h and
treated with H,0 (80ml). The mixture was extracted with ER (2x200ml)

35 and the dried extract was evaporated to leave an orange oil. The oil
was purified on a column of silica (800ml) [Al to give a yellow oil
which on distillation gave the title campound as a colourless oil
(15.0g) b.p. 90-959/0.1mmHg. '




§4- Phenyl but oxy) hexanoi c acid 30 A nmixture of Internediate 5 (49) and -
¢\ di ni um di chromate (21.04g) in DWF (50m ) was-stirred at Rr for 15h,

g ilted with H20 (300m ) and extracted with ER (2xIOOm) The extract was
washed with _H20 (2x250m ), dried, filtered through a bed of silica and _.°
evaporated in vacuo to give a coI ourlessayyg|l. Purification by [FCS] (80g,))

[F] gave 35 the title conmpound as a colourless oil (0.85g9). T.l.c. [F]
Rf 0. 27. ' Interrrediate 12
N[ 2- Hydroxy 2 4- hydr oxy- 3- (hy roxyrret hyl )phenyl ethyl]-1-(4-

phenyl but oxy) he obBlRiz (Rhetyimatbuy)amgholmeit el (0,34 ) wer e

added to a sol U‘bbﬁibr(éfiuﬁethanol.' nternmediate 11 (0. 89g) in dry [ERR] (17m).
The resultant solution was stirred at RT for 2.5h and evaporated to dryness
to give the acid chloride. Internediate 1 (0.934g) in THF was treated with
ethyl (trinethyIstéryedbatet 8te (3.57m ). Tetrabutyl ammonium fluoride

(0.9mM ) was addg_ggrpggw Egg LEE Srl-ééed suspension at 00. The resulting
10 soltion h and added to a solution of the
above acid chl oﬂlld@ctune'hﬂFI(mmqla!mdér(lag) aodbap laeetatef trihyoegen (34.8g), H,0
Triethylamne (Jadith) aMnsrioanpised wit: t

|l eft to.stand o@ern{;g &%3 N hy‘g: ch or%st:”sgg{k gﬁﬁgg"‘ﬂ#dggtalf sanrr:%
for 15min. The Pf F %véE‘ exd N § (?'H-t’oa@eE@@% 5)0"11 ewers addedet@ rthet s
vere washed wit bodRQ gk whith [WaBREheinktiired 412w ﬁorar;deR (ﬁa'én#nixtuw%s

d d (Na2gM ] ated. to d b

ahi oh s Tohr ondt Aol B BP0 PriaReRes, wen BLSE b drnic irem ashe
pal e yel | ow oi | withh#,dr(26@mbl,| BB 1206} } ;e dr ted gnd/@vamatedhmdem:deu@eﬁ an of f
white solid (1. B@égsurén&% 1\%6'thg7t1§9e éa.goll\ t%r@?eﬁ&v ,I J?elsé)hanol

6- (4- Phenyl but oxy. exanam ne n
(250m) was hydf 1at@d REV73 pal 1 adi um on carbon (I g) and pl ati num on
carbon (lg) catalysts.

15 Intermediate 6
6~( 4-Phenylbutoxy )hexanal
Pyridinium chlorochramate (4.1g) was added to a solution of Intermediat ™
5 {(3g) in H,Cl, (25ml). The mixture was stirred atulsr f?r 0.75h,
triturated with ER (75ml), and filtered through Hyflo[: The filtrate was
, 20 evaporated and the residue dissolved in ER (50ml), filtered through
| silica and evaporated under reduced pressure to give a pale yellow oil .
i Purification by [FCS] (120g) [B) gave the title campound as a colourless
oil (1.65g). T.l.c. [B] Rf 0.3. : N/

25  Intermediate 7

g [6-( 4—Phénylbutoxy Yhexyl 1 benzenemethanamine

A solution of benzylamine (16.64g) and Intermediate 3 (11.27g) in THF

(45ml) was kept at RT for 4 days, diluted with ER (450ml), filtered and

the filtrate evaporated to give a colourless oil which was purified by
30 [FCS] [C] to give the title compound (9.94g) as a colourless oil,

Analysis Found: C,81.60;H,10.1;N,4.2. C,;H,.NO requires

C,81.35;H,9.80;N,4.15%.

| Intermediate 8

| 35 1- [4—Hydroxy-3-( hydroxymethyl ) phenyl]-2- [6-(4-phenyl butoxy Yhexyl]
{phenylmethyl )ammo] ethanone
A solution of 2-bromo—1—[4—hydroxy—3—(hydroxy'methyl)phenyi]ethanone
(1g), Intermediate 7, (l.4g) and N,N-diisopropylethylamine (0.8g) in THF




25 The m xture was filtered through Hyfl o and evaporated under
- pressure to give the title amne a$ a colourless oil (16.49qg). T.I.
Rf*0.3.. Intermediate 14 30 . Met hyl

2- hydr oxy- 5-[ [ [ 6- (4- phenyl but oxy) hexyl ]33 no] acet yl ] benzoate A sol ution of
“Imtermedi ate 13 (0.49g) in methanol (5n1) was added over 15 min to a

t d [ f th t
+ methanol (o) Gnbh R e % o R PUFET bt et R BTRERF e P,
vacuo and the rd$0ulb pashed eikhh§s [NEEQISJ (608lg) ahd3BR3G50mL ), tdrigd \eaxdt éuapbidtied

i mne as a dark-;or ¢nge b ! | t
used pronptly af}&g_p'r'eg%rgég’ ?oér?'lgil'l.'l %hﬁﬁ&?%nmgﬁ [P@] Q%@ qaﬂtf?ﬁ%&(?? a?ge

EN G
15 a- ( Br ononet hyiiEle compound; #4318 yigopus_ Sff‘éﬁ%d?%x“rrsggh'et hanol NaBH4 (0. 1g)
was addeds to a gtit¢edppatrudigqm of Intermediate 9 (0.6g) in ethanol (20m)
at 00. The m xture was stirred at 00 for |h, diluted 5 with H20 (50m)
and extracted with EA (2x25m ). The extract was washed with BR (25m)
dried and evaporlatemredoats 9¢ an oil which on trituration with HK afforded

the i tle br oMoy gr i 457 Julireengdh, §-heheDPMhalldln fndiRoh changed on

recrystallisatiomtronmx Tt erTedr a

2, 2- Di net hyl - 6- mwmmme d108ah »38i ¥ded wem J(WPetQ)fa shireedesplyttom of 2-
(0. 45g) et han(ﬂm&b@m-@a@lo b-ydfy@&&x)&rlé Qe:%,agétwmnétus@u%daeoﬁ%geiw

2h. The m xture dute 0 red rouy smal | wa
silica and evap@ﬁ&@ﬁ’ Frfacfg {8 tsg?/a’dhgg 'lzhé dr()géfcﬁj"al?'glh T’gﬁag'lﬁ*f‘é?d’%&tf?ed
ER (50mM ), dri e(foarmm.eﬂﬂnerad e:(unrbmgrgawad b€ ttmet}uylamma-deaas.vatecbslihca and
(Q./27g) T. I. | g 7

[4 (2- Propynyl oxy%%g iiben ene \r‘érinlitur(?:E 63%’35’}' [%%Fcoﬁ?g?’ Ea) %ng)orded
(4- br onobut yl )b@hzen&_gm_ ag Ao esl NAcBo X 9bik¢h s8 hﬁ/ﬁ%"} onamlmg- A
tetrabut yj amMDnigyg) DisikpN@EE sl ised from light petroleum (b.p. 60-800) to

give white crystals m.p. 47-480,

Intermediate 10
1-(2,2-Dimethyl-1, 3-benzodioxan-6-yl )-2- [6-( 4—phenylbutoxy)hexyl]
) 20 {phenylmethyl )amino) ethanone
A solution of Intermediate 9 (1.6g), Intermediate 7 (2.1g) and N,N-
diisopropylethylamine (1.2g) in THF (15ml) was kept at 230 for 2 days.
The mixture was diluted with EA (80ml) washed with 8% NaHCO; (50ml) and
BR (50ml), dried (Naz'SOl') and evaporated in vacuo to give a yellow oil.
25 Purification by [FCS] (150g) [F] gave the title campound as a
pale-yellow oil (2.2g). T.l.c. [F] Rf 0.27.

Intermediate 11
6~(4-Phenylbutoxy)hexanoic acid _

30 A mixture of Intermediate 5 (4g) and pyrldmlum dichramate (21.04g) in
DMF (50ml) was stirred at. RT for 15h, diluted with H,0 (300ml) and
extracted with ER (2x100ml). The extract was washed with H,0
(2x250ml), dried, filtered through a bed of silica and evaporated in
vacuo to give a colourless oil. Purification by [FCS] (80g) [F] gave

35 the title campound as a colourless oil (0.85g).
ToloCo [F] Rf 0.27. ’




Jrred vigorously for 3 days, treated with H20 (1 OOM ) and extracted

R (2x200m ). The dried extract was evaporated and the 25 resi due
@¥yjified on a colum of silica (Merck (RTM 9385; 500m) [H to give

| e compound as a col ourl ess oil é18 3g). T.l.c. [A] R 0.2.

I ntermedi ate 18 [[4- (6-Chl oro-2- hexynyB) oxy] butyl] benzene 30 o

I nternmediate 17 (15.Qg) was added dropwi'se to a suspension of |itham de o/

fromlithium (0.61g) in liquid amonia (50m) at [ERR]. The m xture was

stirred for 2h Mﬁﬂﬂnﬁwropropane (13. 99) in ER (10m) was added

dropwi se. The rgs . S A dRy1§ &hy3h-12nd- anmoni a

was all owed to &vVapQ : reat ed 35

cautiously w t ha=-=RR ‘ g—extracted with ER (3x50nm ). The dried

extract was evapdf a(t090|03udd aridethwydu@wmsdeil(ﬁwlhdledwdm gided tdi@ sdlltdon of

conmpound as a ¢ f’éﬁ"%@ C

I nternedi ate 199{? Efto 11 2(6 ?i:horg F’%ﬁjt?l enzenemgﬂesataq‘t s?1ut1§n

| nt er medi at e 18W€§25t@§1)‘edsébll%ﬁﬂf@’0(ﬂ e «‘{@oe‘(ﬁypra%ﬁ@dtmﬁramesse tomivp thesacid
re; ! uxefl L or 6hcmlagi rrzaeieﬁrgdﬁ&e}‘ Qr(ozeéay)s,mfsmt ea&ctéa%dﬁmm ett;:rr)] Lo
evapor at e resi s di sso and washed wi

(50mM ) and aqueg Lﬁ&}ﬁﬁ%ﬁﬁ?%iﬁgﬁ(ﬂgbm 51‘& ‘ﬁrgé‘ziﬂlr |35'B°’Hﬂ‘§‘ag}r"(?rb%§8 W3
evaporated to | ewase aihed Grdpuwdseotpabhadstdsred pasmensddn ay 0 (HL reglltihd

| nt er'rredl e 20

4 by dr oxy 0 ERR SPYRo7 Xo5n Ry B Bx pgf P2 FHRA NS ReBoRE o Of. the above
benzenedi met hana¢id shieniddi i dHE S 108! begpenas atmesoheneophirdgregena sol ut i ond

of | ntermedi at em».llétﬁyfaaman@ MYy diak SEHENORIER! B AR %méxo%g);tme@l\éi RT for
(250m ) at [ERR m xt ur.e. was heated_a for, 2h an

renoved. under h’él‘ucl@ﬁ &eéﬁﬂ%""ﬁﬁﬁ’é@f‘e’sﬁﬂﬁ%’ was2 5*&%%&1%%6%&&9&1)[%]
(1M 200nl) andsedireactcrdlSminl Frhe( prahiefl yas éhtradté®dnextRAACEx25AS) the

cvaporateds and Le 8 g WERERikh £ P9l S b MBa, Shhein (MBREK 2355

o

BR (25ml). The dried (N'azso,') organic layer was evaporated to dryness

to give a brown oil which was chromatographed on silica. (Merck art

7754, 40g) [H] to give a pale yellow oil. The dried oil solidified to -
give the title amide as an off white solid (1.06g), m.p. 96- 97.50, ~

20
Intermediate 13
6~ (4-Phenylbutoxy)hexanamine
Intermediate 7.(25g) in absolute ethanol (250ml) was hydrogenated over . -
palladium on carbon (lg) and platinum on carbon (1lg) catalysts. \’\J
25 The mixture was filtered through Hyflo and evaporated under reduced

pressure to give the title amine as a colourless oil (16.49g).
T.l.c. EN(CH,OH) Rf 0.3,

Intermediate 14

30 Methyl 2-hydroxy-5- [ [ [6~(4-phenylbutoxy)hexyl]imino]acetyl]benzoate
A solution of Intermediate 13 (0.49g) in methanol (5ml) was added over
15 min to a stirred suspension of methyl 5¥(dihydrexyacetyl)-2-

hydroxybenzoate in methanol (10ml) at 230, The mixture was stirred for
10min, evaporated in vacuo and the residue purified by [FCTS] (40g) (G]

35 to give the title imine as a dark-orange oil (0.6l1g). The imine was
unstable and should be used promptly after.preparation. '
T.l.c. EN[G] Rf 0.37.

~—



- conmpound as a white solid (4.3g), mp. [ERR] TI . [M Rf 0.2.

| nt ermedi ate 21.3- [(6:Branohexyl)oxyl 38ropyl benzene 25

3- Phenyl pr opanol (3.00g) and 1,6-dibr ormhexane (16.10g, 10.2m ) were
“stirred rapidly at RT with tetra n- but yl ammoni um hydr ogen sul phate (0. 5g)
r\0/12 SM aqueou&t@l&g&h(ag@rm) for 30h. The m xture was diluted with [ERR]
(80m extractegd WTT I and the conbi ned _organic extracts were
vvashed consecut i ey 1245y 1 pir-beprodipximifametghanol gy j e

ext Lag(s(wer e eéa(toedgﬁnﬂstéuadeae& d.usdu@edi szagntfdnedf théﬁ@‘&lateebuto 8g)
Wi t one co | i
canmpound (5. 35¢g #‘gg r<&;11'J"%:)(1)I {)23*":18\;% 8 ﬁﬁ% ‘S-'f' l‘-%%ﬁgl% a"ng% % é’g diluted

Br, 26.45. § ERR] wx@qtﬂpessamleoarzt H;(ﬂratse@rmza A/ 28%5ml ) . 35heé rﬁxermm was ovagBled

N-[ 6- ( 3- Phenyl pr, I iRt
oL e oo e ey etzr e oy BB B G

stirring under ithdgeRttesde @s’g‘eSE&PE Bewehydninges iayhitensoldd (9-559) m.p.
distillation UHCBZF-Ss@dMGmthﬂ&j-S@é&ystgnﬁsée&jrdlﬂ@aﬁl\m treated with nethyl

| sobutyl ketone (1280m ), the tenperature adjusted to 50 and 47% w' v

hydr obrom ¢ acid (115m) in H (800m ) was added at 50-55. The aqueous phase
was renoveid and Ingermeddate désol uti on was washed with H20 (3x800m ) at. 50.

Distillation 10 5 o ] f_%d S3sYIf Higd%yﬁtalllsatlon of the
resi due from pr mﬁc%ﬁgg—wmm (318

\jZERR] | nt er medi &t Bistureeeh Jntermediate 15 (0.45g), hethanol (10ml) an g)anhydrous
<bydroxy- 5- [[(nt/} gltmetztbol whd s{tsrféaﬁaylz@wowmhhewb].ﬁ%m wa8 diluted with

acetyl ] benzoat e éﬂéo {}.tt &P.I-dl ﬁ%losru% Iet hé}cét% 9 93 éa{;%gﬁggge

(15m ) was addecFRt
(10g) and1s vacuo. The residual oil was dlssolved in ER ( 50ml), dr1ed and

gfveayellowoil Trituration of the oil with ERgavethetitIe 20 5,;

evaporated to give the title epoxide as an o11 (0.27g).
T.loC. (CX"EA 7:3) Rf 00.56-

Intermediate 17.
\\/ 20 [4-(2-Propynyloxy)butyl] benzene
A mixture of propargyl alcohol (10.0g'), { 4&-bramobutyl Ybenzene (38.0g),
aguecus NaOH (80ml, 50% w/v), and tetrabutylammonium bisulphate (1.0g)
was stirred vigorously for 3 days, treated with H,0 (100ml) and
extracted with ER (2x200ml). The dried ektract (y;ea_sr gv porated and the
s 25. residue was purified on a column of silica (MerckL938 : 500ml) [H] to

give the title campound as a colourless oil (18.3g). T.l.c. [A] Rf 0.2.

Intermediate 18
[ {4~ ({6-Chloro~-2-hexynyl )oxy]butyl]benzene

30 Intermediate 17 (15.0g) was added dropwise to a suspension of lithamide
from lithium (0.61g) in liquid ammonia (50ml) at -330. The mixture was
stirred for 2h and bromochloropropane (13.9g) in ER (10ml) was added
dropwise. The result:ing' suspension was stirred at -33% for 3h and

ammonia was allowed to evaporate overnight. The residue was treated
35 cautiously with H,0 (30ml) and extracted with ER (3x50ml). The dried

extract was evaporated and the residve was distilled to give the title

compound as a colourless oil (12.9g) b.p. 140-1500/0.3mmHg.

T.l.c. [A] Rf 0.2, '



I ntergediate 22 (14.87g) in [ERR] (256m) at [ERR]. The sol ution was

' &, under nitrogen for 23h at [ERR] washed with [ERR] (5xI100OM ), dried.
void filtered. This solution of the title cconpound was- used wi t hout
&/ purification. T.1.c. (ER) Rf 0.7.5/nternediate 24 ,
1-[4-[ (6-Bronmohexyl ) oxy] butyl -2-nethoxybehzene 25 NaH (46% di spersion in
oil; 1.36g) was added portionwi se to a solution of 2-nethoxybenzenebut anow’ .
(5.Qy) and 1, 6-di bronohexane (13.8g) in THF (SOM ). The suspensi on was
refluxed for 20h and was treated cautiously with H20 (20m ). The resulting
emul si on was ext}MME_R (2x50n ) and the dried extract was

h

evaporated to | efue (g-ddol M purified on a colum of
silica (Merck 9 ' ' onpound as a col ourl ess

oil (5.6g). T.|.A& migpprespf gintermediatecd 41203 wnmen@nmneo @. and butanone

(3- Br onopr opy| ) bestig N ewds2 6gfluiked L 6 k) staRpe Al CRr HoPPYigags | ¢ F% 'Hznh
re

(2.43g) at.a rate to | .nt entle reflux.  The .mixture was stir
at RT and Oxet an® P n%a ah’&dg%ﬂdﬂ?o'ﬁﬁ dissolped insER t‘ﬁﬁ&’sﬁ@%éﬁﬂ%w\)\m H,0

stirred at RT fotsomh)aam ajueoces | soditrorthibsulphate (sﬁﬁ)pounﬁddﬁgdoo

%H%Qe
aqueous NH O (10 W the
dried extract was eé‘z’i org%éead)é%gi eave a—%-él%%‘lé séﬁ:if’ rq t he
oi| gave the tit{l2<6@hpound as a colourless liquid (6.05g) b.p.
100-1050/0.4mHg. T.l.c. [0] Rf 0.3. 5 Internediate 26

2-[ (4-Chl o% buty!é égt.e}:rigﬁdropyran D hydr opyran (15.5q) Was added
dropwi se t | or obutanol (20g) and hydrochloric acid (18M

1 drop) at RT. droxyt-ak-€f [\i6:s( 4+-Pheriyil butskyo4— Janihoimehgd v f3 [ ERR]
(100m ), aqueou dnopOm ) and BR . e drre T qui S

heat ed under re to | eave the title conpound as a col ourl ess
liquid (31.99). Intermaediate 19R{8.$68) was added dropwise to a solution of Intermediate

1 (6.7g) and N,N-diisopropylethylamine (3.9g) in DMF (250ml) at 700,

15 The mixture was heated at 709 for 2h and DMF was removed under reduced
pressure., The residue was treated with aqueous NaHCO, (1M; 200ml) and
extracted with EA (3x250ml). The dried extract was evaporated and the
residue was purified on a column of silica (Merck 9385; 250ml) [I] to v

give a yellow oil. Trituration of the oil with ER gave the title
20 campound as a white solid (4.3g), m.p. 89-900,
T.l.c. [M] Rf 0.2.

Intermediate 21 . - \/w
3~ [ [ (6~-Bramohexyl Joxy] propyl ] benzene ' '
25 3~Phenylpropanol (3.00g) and 1,6~dibromohexane (16.10g, 10.2ml) were
- stirred rapidly at RT with tetra-n~butylammonium hydrogen sulphate
(0.5g) and 12.5M aqueous NaOH (16ml) for 30h. = The mixture was diluted
with H,0 (80ml), extracted with ER (3x100ml), and the cambined organic
extracts were washed consecutively with H,0 (80ml) and BR (80ml). The
30 = dried extracts were evaporated and the residual oil purified by [FCS],
eluting with X (one columnful), followed by EA-CX (1:20) to give the
title campound (5.35g) as a colourless oil. :
Analysis Found:C,60.25;H,7.8;Br,26.45.
C,sH,3BrO requires C,60.2;H,7.75;Br,26.7%.

35



15 I nternedi ate 27 2-[(4-[(6-Phenyl hexyl)oxy] butyl]oxy]tetrahydropyrg®
- NaH (3.85g) was added portionwise to a mxture of Internediate 25 (5. 5g;N
| nt'er medi ate 26 .(30g), .potassium iodide (1g) and THF (50m ). The ni xtuN&
was refluxed for 28h and treated cautiougdy with H 20 (100M). The
“resulting-enul sion was extracted with ER (3xI OOmM) and the dried extract

S j,evaporated to |l eave a yellow oil. Excess of Internediate 26 was
“distilled fromthe m xture at 800/0.4mHg and the residue was purified on a

col umm of silice[g Sthiatiatd B2 to give the title conpound as a col ourless oil
(2.7g9). T.l.c. B;_g_% gg 5 leergﬂiatg 28! . ] ! ' i
.4-[(6-Pheny|he>e[ 2 g g lxs % id-sul 2 2.65Q) in
net hanol (20m ) Iaherm@ddstecdli Bligl dwag18ide) twmdestylemi 411KMlf cat a0h. The
sol ution was baﬁ:’énb@r.%t\ﬁ%é Re3P15-1 9681GHLS Mmrgmﬂer ol UERqeas ‘

refluxed for 2h and nethanol was evaporated. The resulting emul sion was

extracted With ERNELSG WagcPmered By @istdkiatden undsr apdpendapeessuset edbe
Thte titld_e EOWIz)gltggidl&4ﬁa§Qh:6aF§Iédeﬁﬁtmh\b§KyZ- @éﬁbut tyl ik‘éttlbr{é)](%%m@)ﬁ-the t

nt er medi at e - = Phenyhe 0 ut gn-| - ol _net hanesul phonat.e
Met hanesul phonyItemr&tflﬁge%?é‘f%fayﬁ%g’xgﬁ@él&_8’2%@3‘?%@1%&"65i J&ﬁ%ﬁ in H0
| nt er nedi at e 28 (B00BY) wasiddded @th§0-35P ne The. &meous ph&seRva$ Sedvest ahERRE .
The m xture was L L e : r I N« il ez do |t -

37 washed vt n Speicr SofiesBl] vedvER Vi3 Th:0 (MR JETe00. AR TR n

[ ERR] orgadPc phader weduesdaperssueel and svstallisatian pe thenmaifde £5om yel | ow

Qi1 (1.09). 5 prbpireersdia2E6rddd the title und salt (318g), m.p. 135-1360,
23»{.J2- [ (6- Bronohexyl ) oxy]ethyl]-1, 3- di‘n‘e"t‘h?‘lq“b—pgﬁﬁne NaH (%6% d?spersi on in

oil; 4.2g) was added portionw se to a solution of 2,6-dinethyl benzenet hanol
(6.0g) and 1, 6- dnbemmedhaben® (19.52g) in THF (50m ) under nitrogen. The

mxture was ref lﬁééﬁ‘ﬂ E%}@Jrgpy-%'lq [Eh%ﬁ{/ﬁ\%thyl) [6~ (3—phenyl propoxy )hexyl ] amino]

15 acetyl ] benzoate

A

A solution of N,N-diisopropylethylamine (9.93g) i'n.('ZHZCI2 (15ml) was
added to a solution of methyl 5-bromoacetyl-2- hydroxybenzoate (10g) and
_ Intermediate 22 (14.87g) in CH,Cl, (256ml) at 16%. The solution was
i stirred under nitrogen for 23h at 200, washed with H,0 (5x100ml), dried
20 and filtered. This solution of the title ccampound was used without
further purification. T.l.c. (ER) Rf 0.7.

_ Intermediate 24 _
=/ 1= [4-[(6-Bramohexyl Joxy] butyl ] -2-methoxybenzene

25 NaH (46% dispersion in oil; 1.36g) was added portionwise to a _solution
of 2-methoxybenzenebutanol (5.0g) and 1,6-dibraomohexane (13.8g) in THF
(50ml). The suspension was refluxed for 20h and was treated cautiously
with H,0 (20ml). The resulting emulsion was extracted with ER (2x50ml)
and the dried extract was evaporated to leave a yellow oil. The oil was

30 purified on a column of silica (Merck 9385, 600ml) [A] to give the title
campound as a colourless oil (5.6g). T.l.c. [B} Rf 0.2.

Intermediate 25
Benzenehexanol _

35  (3-Bromopropyl)benzene (20g) in THF (75ml) was added dropwise to
magnesium (2.43g) at a rate to maintain gentle reflux. The mixture was
stirred for 2h at RT and oxetane (10g) was added dropwise., The
resulting suspension was stirred at RT for 2h and at reflux for 16h and




cautiousl y with H20 (20m ). The resulting emul sion was extracted with
|oom)_ and the dried extract was evaporated to leave a yellowoil. ’
1, 6-di bronohexane was renoved under reduced pressure ‘and the residue
urified on a colum of silica (300m) [B] to give the title conmpound:*
as a col ourless oil (6.6g9) b.p. 110-11%6/0.4nmmHg. 15 The fol | owi ng Y,
I nternmedi ates were prepared in a simlar manner to Internediate 21.
Internmediate 31 20 4- [(6-Branohexyl)oxy]butyl]-!-nethoxybenzene (3.3g),
b.p. [ERR] torr, from 1, 6-di bronohexane (8g) and 4-(4-net h0xyphenyl ) but anol

2 | nt di ?,%2 050p b

EEQR??] t(r)\r(rarrre I% l'?cc[tslfséabrom)peﬁt&tz)i"}nge )%me&l bgﬁégﬁg‘pég an I X?f‘g ted
| nter medi at e 33With ZR[ {376rkh GRE 5e) S5iefeEXFach -wais| eyapssatashto (Leag)a vbl low
1690/ 0.8 torr, bipn b;&ﬂnb&wﬁobﬁmeeo:(18g55eg)thart€itﬁeCé&n@b&taeagem%siélﬁ@@és

(3.09). 30 Inte rredla 4 3- X I)ox pro -4-f] uor obenzene
(2.22g), b.p. k)gTO%g? ]bd% 1%%?‘%‘?2&%% dhe ( 3;“ A0 f%‘t er nedi at e
42 (2. 09g). 535 j nternedl ate 35 [2-[(8-Branooctyl )oxy] et hyl ' benzene (4. 39),
T.l.c. [B] Kf OM& bronoboct ane (13.4g) and benzeneet hanol (209)
38 Interrredl ate = ormhexyl )oxy] pentyl | benzene (2.79), T.l.c. [B]
Rf 0.3, fran 1, g=H40kaayioontiidoX\ tak fopyapenepent anol (2.0g). 5 _
| nt er medi ate 37pjy &B(W@gﬁ%)&ﬁéheambu 48l M ReRPBE {2nBiomu
T.1.c. [B]Rf-g##nl ron‘pheg (sg; i obutanol .
et hyl benzeneet h&f51) g5d %y?roq PEIGrBH1%ii{doMe 11grop) at %" e mixture vas S//
[ 3- [ (7- Br ogphepsyinredyfaer dfyin| beh masieed 1i€5@),0f 110001, 7 agiddie MEHED, 2181, 50m)

and BR (50ml). The dried liquid was heated under reduced pressure to

leave the title ca@ound as a colourless liquid (31. 9g). T.l.c. [L] Rf

0.5.

a

15 Intermedlate 27 _
2=[[4~ (¢ 6-Phenylhexy1 )oxy] butyl] oxy] tetrahydropyran
NaH (3.85g) was added portionwise to a mixture of Intermediate 25
(5.5g), Intermediate 26 (30g), potassium iodide (lg) and THF (50ml).

. The mixture was refluxed for 28h and treated cautiously with H0

20 (100ml). The resulting emulsion was extracted with ER (3x100ml) and the
dried extract was evaporated to leave a yellow oil. Excess of
Intermediate 26 was distilled from the mixture at 800/0.4mmHg and the /\4
residue was purified on a column of silica (300ml) [B] to give the title

(%

coampound as a oolourless oil (2.7g). T.l.c. [B] Rf 0.25,
25 ' '
Intermediate 28 _
4= ['( 6-Phenylhexyl Joxylbutan-1-ol
A solution of Intermediate 27 (2.65g) in methanol (20ml) and 80% acetic
acid (10ml) was stirred at RT for 20h. The solution was basified with
30 aqueous'NaOH (2M). The mixture was refluxed for 2h and methanol was
evaporated. The resulting emulsion was extracted with ER (2x50ml) and
the dried extract was evaporated to leave the title compound as a
colourless oil (2.0g).T.l.c. {O] Rf 0.3.
Intermediate 29
35 4~ [({6-Phenyhexyl )oxy] butan-l—ol methanesulphonate
'Methanesulphonyl chloride (0.4g) was added dropwise to a solution of
Intermediate 28 (0.8g) and triethylamine (0.5g) in CH,Cl, (Sml) at 00,
The mixture was stirred at RT for 25min and filtered. The filtrate was




- e

(3.83g) and 3-phenyl propanol (1.08m ). Analysis Found: C, 62.6; H, 8.
"[ERR] requires C, 61.35;H, 8.05% 15 I nternedi ate 39 5-

[ 4- [ 6- Bronphexyl.) oxy] butyl]-1, 3- benzodi ox®¥ane (3.2g), T.l.c. (CX-
_Rf 0.43, fran 1, 6-di branohexane (9.5g) and Internedi ate 44 (2.59).

| it er nedi ate 40 20 1-[ 2-[ (6- Branohexyl ) oxy] et hyl ] - 3-chl or obenzene
X (4129), T.l.c. (ER- HX 1:79) Rf 0.16, fran 1, 6-di bromohexane (11.71g) and

3- chl or obenzeneet hanol (2.5g). Internediate 41 25

[ 3-[ (6- Brombhexyl ) oxy] propyl | - 2-f | uor obenzene 719), c. (ER- CX
79) Rf 0. 22, a#@ Blich ﬁﬁ%\fﬁiﬁ@iéﬂée‘e%f"%3 sénm qr;ngR (20rnl). The dried
u

orophenyl) - 1 UNaBD) 0| origdng phase tvas neadipat sted2tc3Qeave the title compound as a
Fl uorobenzenepro noI nar d reagent was prepared fran
4- br ono- 1-f uoroB’8 &t I(A8( ;> magnesiumturnings (1.1Qg), and iodine (one
smal | crystal) -in THF (40n). Oxetane (2.3g) in THF (10m) was added at RT
and the reactiongflaids heated at reflux overnight. The cool ed

sol ution vvas§ poulm' Fate30 aqueous saturat ed NH401 (1 OOrﬂ) extracted
with ER (2x150m p-bs : GV IOV € -1 gzdimethyl benzeneer e evapor at ed.
The residual oil mamurdﬂ‘spe@blw id ash; mhagnaiaggécﬁﬁbw%nwaséltsbaag@hutmn of

Merck 9285, 5.0 |
Eeert ant oil . ?n%vg Uﬁ’ﬁ%’l’n%" ¥ u# g%owé, ‘?ﬂdsﬁq S@é‘ﬂﬁh‘?’@ |V@E§%) areTHE
conmpound (3. 15Q) (a@n]a umderunitamgem.l | Théo npxtv.@ﬁRR]as trefluxelinfar m&tdia@tietrzﬂeatéi :
bty 11 thitin | EomephpRats g CEL” e pebyti il ey iB1 @Y, Prapred wien
stigpensi on of [3561¢%1£9M>%yamd ivbe Hpied W%W?ﬁr YpY | avaperatp ity Leiss prislilamoil .
brom de (4.89) ipxeliag T"Edﬁgl%)weﬁéne[ WERlrembdar uRick " AlRBed Tresdlrst ik thas

stirred at 00 for 45 treafed with a
residue was pur1feied on a column of silica (300ml) [B] to give the title

1-
1:
f

4-

campound as a colourless oil (6.6g) b.p. 110-115%/0.4mmHg.
15
The following intermediates were prepared in a similar manner to

Intermediate 21.

Intermediate 31
20  4-[[({6-Bramohexyl )Joxy]butyl ]-1-methoxybenzene (3.3g),; b.p. 180-190%/0.5
torr, fram 1,6-dibromchexane (8g) and 4~(4-methoxyphenyl)butanol (2g).
o Intermediate 32
AN

5~- [ [{5~Bramopentyl )oxy] pentyl}benzene (3.2g), b.p. 185-1959/0.3 torr,
25 fram 1,5-dibromopentane (8.5g) and benzenepentanol (2g).

Intermediate 33
1-[2- [ (6~Bramohexyl Joxy] ethyl-4-chlorobenzene (4.0g), b.p. 1690/0.8
torr, fraom 1,6~-dibromohexane (8.65g) and 4-chlorobenzeneethanol (3.0g).

30
Intermediate 34
1- [3~ [ (6~Bromohexyl Joxy] propyl ) -4-fluorobenzene (2.22g), b.p. 1709/0.7
torr, fram 1,6-dibromohexane (8.82g) and Intermediate 42 (2.0g).

35 Intermediate 35
[2-[(8-Bramooctyl Yoxy) ethyl lbenzene (4.3g), T.l.c. [B} Rf 0.3, from
1,8-dibromooctane (13.4g) and benzeneethanol (20g).




sol uti on of

pi peronal (1.2g9) in dry THF (5m ) and stirred at 0 to 230

&/l h. ER (70mM ) was added, the mxture filtered through silica and the

=T ate evaporated in vacuo to give a yellow oil which was dissolved in a
m-xture of - THF- H20-2M hydrochloric acid 25:5:1 (31m) and kept at- 230 for

0.5h. The m xtur

e was diluted with 8% [ ERR8 (30m ), 15 extracted with ER-i

(2x50n ) and the extract was washed with BR (50m ), dried and evaporated

vacuo to afford
3:2). T.l.c. [0]
solution of Int
hydr ogenat ed at
catal yst (200nm)
solution was fil

the title alcohol as a yellow oil (1.059) (E:Z ratio of

1Re Zatd R ernmedi ate 44 20 1, 3- Benzodi oxol e- 5- but anol A
meoﬁg"g'z?e-d%—fﬂ 59) I n absol ute et hanol (50mM ) was

2 By ] pensykibenzenes (2 479 pBIY. ¢ B B 0 35 Humm
1, Mbﬁ@ﬁheﬁ&@r(m@g)naﬁ@%ﬂiéne?@ﬁ%{élaﬁ ya5nin, the

tered and the filtrate evaporated in vacuo to give the 25

title alcohol as a colourless oil (3.5g). T.l.c. (EA-CX (3:2) Rf 0.49. The
fol |l ow ng |rﬂernﬁnhemeé1avera7prepared inasimlar manner to Interrredi ate

21. 30 I nternedi
Rf 0.68, from1,
| nternmedi ate 46
0.58 from 1, 4-di

:' - e et noI 4’3'93” EIF]
P525(-4fm406tﬁ1@kwc§@mm ](Qe$gz)e and (42 dthyl berizdneethanis) (F:E.Og) .
br omobut ane (7.89g) and benzenepent anol (29). 40

I nt er medi at e 47 7-Bro eptyl ) oxyl et hyl ] benzene (6.2g), T.l.c. (CX-ER
40: 1) Rf 0. 29, fiéﬁ'[féﬁ;ﬂﬁgigrmhept ane (10.5g) and benzeneet hanol (50 g. 5

IR == A

ethylbenzeneethano

I nterrredl at ao48

15

20

25

30

35

Analysxs Found: C,62.6;H,8.4.
C,¢H,,BrO requires C,61.35;H,8.05%.

Intermediate 39
5[4~ [{ 6-Bramohexyl Joxy] butyl]-1,3-benzodioxolane (3.2g), T.l.c. (CX-EA
4:1) Rf 0.43, from 1,6~dibromohexane (9.5g) and Intermediate 44 (2.5g).

o/

Intermediate 40

1~ [2- [ (6—Bramohexyl Joxy] ethyl]-3-chlorobenzene (4.12g), T.l.c. (ER~- HX
1:79) Rf 0.16, fram 1 6-d1branohexane (11.71g) and 3~
chlorobenzeneethanol (2.5g).

TN
Intermediate 41 . ~
1-'[3-{(G-Branohexyl)ox_y]propyl]—z-fluorobenzene (4.71g), T.l.c. (ER- X
1:79) Rf 0.22, fram 1,6-dibromochexane (14.28g) and 3-(2-

fluoraphenyl )-1-propanol (3.0g). |

Intermediate 42

4—F1uorobenzenepropanol

A Grignard reagent was prepared fram 4-bromo-1-fluorobenzene (8.0g),
magnesj.un turnings (1.10g), and iodine (one small crystal) in THF
(40ml). Oxetane (2.3g) in THF (10ml) was added at RT and the reaction
mixture was heated at reflux overnight. The cooled solution was poured
into aguecus saturated NH,Cl (100ml), extracted with ER (2x150ml) and
the combined, dried (Na,SO,) extracts were evaporated. The residual oil
was purified by flash chromatography over silica gel (Merck 9285, 5.0cm
wide ooli:mn), eluting with ER- CX (1:5+1:3). The reéultant oil was




10 1-[ 2-[ (6- Bronohexyl ) oxyl et hyl ] - 4- net hyl benzene (8.51g) T.l.c. [K]

- 0.56 from 1, 6-di bronohexane (24.2g) and 4- net hyl benzeet hanol (4. 50).
| nf er medi ate 50 .[2-(4- Bronobutoxy)ethyl]bfduene (2.85g9), T.l.c. [K] K
0.41, from 15 1, 4- di br onobut ane (10. 6g)”"and benzeneet hanol (29). -
’ Int_errredl ate 51 [2 r (5- Bronopentyl ) oxy] et hyl ] benzene (3.8g), T.l.c. [K] Rf
0.46, from 1, 5-di bronopentane (11.3g) and benzeneet hanol (2g). 20 :

“Internedi ate 52 [ 3-[ (5-Bronopentyl ) oxy] propyl ] benzene (2.8g), T.l.c. [K] Rf
0.44 from 1, 5- di foothepepirdifiéed 1y, @ipridlat ibenzegiyr dhartdltl¢ 2ginpoundt é3 J18g) asea
53 25 [4- [(5 0 but z 4- Phenyl but anol (5.80g) was
stirred in 1,5- d?%?%%%\pé%egk ])%ba}r;}ff% AOH sol ution (50m ), and
tetrabutyl anmoni um bi sul phate (0.87g) was added and the reaction mxture
was stirred at R'fn{;éﬁneaféte gANfter 42h the NaCH Iayer was replaced by a

fresh solution). y- 1 ( r&t eg g Iae aqueous phase was
e dried [ERR] .

extracted wi #h” EREDE0R RN
and evaporated ta splneion @Eem-lfbutymtdmﬁinems (1, 64,d6 Bradogesnbddel oRex Smin to

LTl T ea 1 70- 230Rearir ) HesidtRitn QeI AhAGEL MERENGRABERAS 2Phed o
i ncreasi ng quant Friphenylmrogehonimiromide #1830 é@rﬁﬁu’ﬁﬁ' M@Mdb@'alﬂr‘fe@dem ch
on evaporation gayercend! aHé!mixsut waé Bt3688d af- 40 Gor (@Xiﬁ,Rtéa&ea) \)uﬂRf a

0. 15. 41 Internedi,ate 54, 1- r.onohex et hyl]-4-nme enzene
4- Met hoxyben2@ne&PHHAG! 5 PR Hﬁ{j (i %)dllﬁr%%ﬂéﬁz?%l)(? dﬁj")lr‘v’\@é S Jlof'?e@ra
\r\gﬂsdl y at RT w bhet aht a-BR- bI0ml) wesnedded) thes miphatef {1@ebed)xhbough sHrida and

(oot 5 ont ract S ithlate BapbBiiec HRaHAL g1 Wb VAR

washed consecut i déssolwed nﬂm@cm&m;_ THBRH ¢Q-28nhydrodnlicrdc savd deapol oft3dul X and
give an oil (24. e acT84d @bt 0188, Pehé fliktuldY whE @3luted with 8% NaHCO, (30ml),

15 extracted with ER (2x50ml) and the extract was washed with BR (50ml}),
dried and evaporated in vacuo to afford the title alcohol as a yellow
oil (1.05g) (E:Z ratio of 3:2). T.l.c. [O] Rf 0.22.

s ~ Intermediate 44
20 1,3-Benzodioxole~5-butanol
A solution of Intermediate 43 (3.5g) in absolute ethanol (50ml) was
hydrogenated at RT and atmospherlc pressure over 10% palladium on carbon
_ . catalyst (200mg). Hydrogen absorption (392ml) ceased after 45min, the
L\/ . solution was filtered and the filtrate evaporated in vacuo to give the
25 title alcohol as a colourless oil (3.59).
T.l.c. (EA-CX (3:2) RE 0.49. '

The following intermediates were prepared in a similar manner to
Intermediate 21. -

30
Intermediate 45
[4-(4-Bromobutoxy)butyl lbenzene (2.44g), T.l.c. [K] Rf 0.68, from
1,4-dibromobutane (8.6g) and benzenebutanol (2g).

35 Intermediate 46
[5-(4-Brcmobutoxy )pentyl ] benzene (2.46g), T.l.c. [K] REf 0.58 from
" 1,4-dibromobutane (7.89g) and benzenepentanol (2g). '




eluting with ER- CX (0: 100+4: 96) to give the title conpound as a 10
u-m less oil (8.30g). T.l.c. (CX-ER (40:1)) Rf 0.33. Internediate 55 .
I (Phenyl et hoxy) ] - 2- hept anone A solution of Internediate 51 (2.0g) in ER

Y. was added dropwi se to 15 magnesi um (0.18g). The m xture was
refl uxed for Ih, cooled and added duri i 40mi n to acetic anhydride (1.4g) -

in ER (10m ) at [ERR]. The suspension was stirred at [ERR] for 2h, vvarmed\J .
to [ERR] and treated with saturated aqueous NHA4C1 (20m ). The M xture was
extracted with ER (2x25m ) and the extract was washed with 5% NaOH (20m)

and BR (20m ). 20ntermédiiatdr42d extract was evaporat ed and the residue was
purified on a co | 0 [ 0g he title conpound as a

col ourl ess oil (%% 4551 S ] k%/(épﬁ ovi-hgCk dCETRES 4k )e RE
prepared in a si®i3%r fmﬂle7'dlbsomohep¢a11eetlﬁa($gatam béhzehidethadob4 50l ) .
described after Internediate 65) Internedi ate 56

7-[ 4- (Phenyl butol%/t)l 2- heptanone (1.15g) from Internediate 53 (3.0g) and
acetic anhydft ermediate| 48 (|| Rf 0.25. 30 Internediate 58

6- (3- Phenyl pr oporyio=2¢ s .Ind-@t; 1%%&4&&4&(57195% P4), c?“% RE

acetic anhydri de, rredi at e

6- ( 4- Phenyl but oxYy) r3afa eéhﬂkb%?'ﬂﬁﬁtham} Atelgle

anhydride (2.3g9). T.l.c. [L] K 0. 35. 42 Internedi ate 60

8- (2- Phenyl et hoxmtegmé&ta@go&e (4.359) fromlinternediate 51 (7.0g) and

propi oni ¢ anhydrTOE T.1.c. (CX-ER? 1) Rf 0.22. 5 | nternedi ate
61 9-(2- Pherd® etldmix bloxy] ety 1 ' benzand 685151 T.3.0g) [BhRE |

butyric anhydri Ctﬁ566ft7<ﬁgl S-Elbr&noh[eﬂnemzﬂ 2%) érﬁ 8L TRAh@ienBdethanol (4.5q).

Intermediate 50 _

{2-(4-Bramobutoxy Jethyl] benzene (2.85g), T.l.c. [K] Rf 0.41, from
15 1,4-dibramobutane (10.6g) and benzeneethanol (2g).

Intermediate 51 _

[2-[(5-Bramopentyl Joxy]ethyl]benzene (3.8g), T.l.c. [K] Rf 0.46 from

1,%=dibreavgsntane (1).%)) and benzencethanol (2q).

o’

20 Intermertiate: 52

[3- {(5-Bramopentyl Joxyl propyl ] benzene (2.8g), T.l.c. [K] Rf 0.44 from
1,5-dibromopentane (10.2g) and benzenepropanol (2g).

.Intermediate 53
25 [4-[(5-Bramopentyl Joxy]butyl] benzéne
4-Phehy1butanol (5.80g) was stirred in 1,5~dibromopentane (52ml) and SN
NaOH solution (50ml), and tetrabutyl ammonium bisulphate (0.87g) was
added and the reaction mixture was stirred at RT for 72h. (After 42h
the NaOH layer was replaced by a fresh solution). The two layers were
30 separated and the aqueous phase was extracted witﬁh ER (3x50m1).' The
ccmbmed organic layers were dried (Nazso.,), ‘and evaporated to give a
clear 11qu1d. Excess 1 5-d1bromopentane was removed by distillation at
60° 1.00mmHg. The residue was chromatographed on a silica (70-230mesh,
30g) column using CX as eluant, with a slowly increasing .quéntity of ER

35 until the title compound was obtained, which on evaporation gave a
colourless oil (3.26g). T.l.c. (CX-ER (99:1)) Rf 0.15.




10 7-[2-(4-Fl uorophenyl ) et hoxyl - 2- hept anone (1.88g) fromInternedi ate |
(6.0g) and acetic anhydride (4.2g), b.p. 1720/0.7 Torr. Internedi ate /1! >
7- [ 3- (4- Met hoxyphenyl ) pr opoxy] - 2- hept anone (2.17g) fromInternedi ate 64 %
(5.5g) and acetic anhydride (3.66g). T.l.c. [F] Rf 0.18. Internediate
- [['3- (4- Brombbut oxy) ] propyl ] benzene A mikture of 3-phenyl propanol (29),
_tet r.abut yl ammoni um bi sul phate 20 (0.59) 1, 4-dibronobutane (9.5g) and 50%
NaTH (I''mM) was stirred. at RT for 22h, diluted with H20 (250nm ) and
extracted with EERtSmeddate 3he organic phase was washed successively with

20 (250m) and BRCEG oty PIbwgetIRLpRpitRSkyHBRne! cdUced pressure To
lve a Col ourl es UI’I IC efutl n
Tol | owed by [K] g?‘?%g‘ Ssthar th%igﬁﬁ %ﬂqgémé’{;%’fﬁ"sgﬁgei’g) iere

(2.72g9). T.l.c. &Oxred E:apidlao aRfRT) Wit tehraemmbalydt em@Pium bisulphate (0.94g)

1-[2-[ (5- Bronope I ] f b 3
4- F uorobenéz)eneemr%ow 'I;Bét NﬁHSk%%?o%Fgﬁ?anghe fgnﬁre was dllm:ed with

but yl anmoni um hy@Qdé acted with X}Smﬁﬁda@hlﬁ%mgﬁsiwmp
(1?grﬂ[ )E R\g]er (6435 I éitﬁdctz’st g@wu&lsuecfﬁog%@!w Wich & ('IIZSxﬁlW en%waizsimlwt&%d
Wi extra Wi e oonbi ni
extracts were evﬁ%ﬁfﬁ?@f chﬁg: r ’s"ledﬁ'élo(lg ﬁ)‘\/(gg ‘pu%ﬁ“?l g Ic'—éﬁfs? Fes
el uting with CX eliERng MWifh OBRHIR: B):10Q-6t:§6 Y ecot hivet thé e:1c13mmmnasasaa

col ourl ess Qi lrormpengﬂ%sjso%/]l (8c3(iﬂ f.EPr Qxfh](%xléR '?EOOL)%ZRf 0. 3§13 I nt ernedi ate

.64 1-[3-[(5- oxybenzene
\4-1et hoxybenzenepr opanol (7.5g) and 1,5 di bronopentane (30.5g) were stirred

r\a-m' dly at RT wi trhterfaédiata-dut yl ammni um bi sul phate (1.02g) and 5 12. 5M
aqueous NaOH (36p7) T C . The xture was diluted with H20 (170nl),
extracted with ER e ethoxy e tatnl +ed organic extracts were washed

consecutively wArso&Bﬂlc(nlaﬂan):emumaFé (51702r10§) i ERd(15mT) exaapaidad edtopeisy ve
an ol (34. ﬁg) m%%egﬂm ‘{"lea%‘f“ f‘llhg b)ééu{‘g %%15 refluxed for 1h, cooled and added
during 40min to acetic anhydride (1.4g) in ER (10ml) at -780. The
suspension was stirred at -780 for 2h, warmed to -100 and treated with
saturated aqueous NH,ClL (20ml). The mixture was extracted with ER
L (2x25ml) and the extract was washed with 5% NaOH (20ml) and BR (20ml).
20 The dried extract was evaporated and the residue was purified on a
column of silica (100ml) [L) to give the title compound as a colourless
oil (0.70g). T.l.c. {L] Rf 0.25. '

\\/ The following ketones were prepared in a similar manner:
25 (Intermediates 57, 62 and 64 are described after Intermediate 65)

Intermediate 56
7- [4-(Phenylbutoxy))-2-heptanone (1.15g) from Intermediate 53 (3. Og)
and acetic anhydride (2g). T l.c. [L] Rf 0. 25. 4

30
Intermediate 58
6—(3—Phenylpropoxy)—2—hexanone (1.3g) from Intermediate 57 (3.5g) and
acetic anhydride (2.6g). T.l.c. [L] RE 0.25.

35 Intermediate 59 .
6—(4—Phenylbut9xy)-2—hexanone (1.3g) from Intermediate 45 (3.0g) and
acetic anhydride (2.3g). T.l.c. [L] Rf 0.35.




Qg Wwith ER - CX (0:100+4:96) to give the title conpound as a 10
¥ss oil (8.83g). T.l.c. (CX-ER 79:1) Rf 0.1. Internedi ate 66
et hyl - 5- (3- phenyl propoxy) - 2- pent ynani ne 1, 1- Di net hyl pr opar gyl am ne
' was added dropwi se to a suspension of 15 litham de [fromlithium,
(1 79)] in liquid ammonia (10OM) at [BRR]. The m xture was stirred for 90
mn and a solution of [3-(2- bronpethoxy)propyl]benzene (21.5g) in ER -/ .
(30m ) was added dropw se. The suspension was stirred for 4h and anmmoni a
was allowed to evanrate overnight. The residue was treated with [ ERR]
(100OM ) and extr - ER (3xIOGOM ). The dried extract was
eviaporiat ed anfl E 98 ( p-ephiet] )d-lgsbd:ﬁdnede t(a. slsg/)eftch:e Ihtédnedﬂatraoeun(cv 8§) and
col ourl ess oi . .
| nt er nedi ate 67 *5- (’é ‘EméﬁgT% ERQ % (gz?}E- pent enyl
am no] net hyl ] - 4- hydroxy 1, 3 benzenedi net hanol A sol ution of nethyl

S5- (bromoacetyl) VABIAEDS goate (3 39) Internediate 66 (2.99g) and
N, N-di i sopr%pyl e% T é{%. 559) in EA (50 was refluxed for 3h

B 229). S5 Jetermedigte Ebni5y0g) and
filtered, and add;edyﬁrcoamwmm@ (8. $5@pems.|ma, ofg] [ &RAG.2(2g) in ER (10OM) at
[ ERR] under nitrogen. The mxture was stirred at 00 for |h at RT for | h and
was treated cautiously with [ERR] (1Or). The m xture was acidified to pH
1 with hydrochl oInterxediatePkB, and basified with solid KHC03 to pH8. The ER
| ayer was degcant ed ¢9f fy_ t 3--
(3xs00m1). fgant od 91y §ﬁ,oro%avy&mgwﬁ§§%g (1aBady Ebaf Iﬁeeeqew%%@
oi | was purified(6r08) aod aeatin ashydride (Godal) bePut]e?é 169-t7hT@¥'-- met hanol -

triethyl am ne 44 (93:7:1) to give the title conpound as a white solid

(0.88g) mp. 108- 1090...T.l.c. [M Rf 0.25. Internediate 68 5

1, 1- Di net hyl - (é—-émmgy)heptanmc acid n-Butyllithiumin HX (1. 6M

172m ) was added 7d|[3)-{1\4‘l-netl'toayphenyl )propoxy]-z-heptanone (2.17g) from Intermedlate 64
15 (5.5g) and acetic anhydride (3.66g). T.l.c. [F] Rf 0.18.

Intermediate 57 _
[ [3-(4-Bramobutoxy) ] propyl ] benzene _ \J
A mixture of 3-phenylpropanol (2g), tetrabutylammonium bisulphate

20 (0.5g) 1,'4-dibranobutane (9.5g) and 50% NaOH (1lml) was stirred at RT.
for 22h, diluted with H,0 (250ml) and extracted with ER (250ml). The
organic phase was washed successively with H,0 (250ml) and BR (250ml),
dried and evaporated under reduced pressure to give a colourless oil. \/
Purification by [FCS] [120g], eluting with X followed by [K] afforded

25 the title compound as a colourless oil (2.72g).
T.l.c. (CX - EA 1:9) Rf 0.51.

Intermedlate 62
1-[2-[( 5—Branopenty1 Yoxylethyl] -4-f1uorobenzene

30 4-Fluorobenzeneethanol (10.0g), 1 5-d1bromopentane (29ml), tetra-n-
butylamnonlum hydrogen sulphate (3. 2g, 9mnol), and aqueous 12.5M NaOH
(109ml) were stirred vigorously at RT overnight. - The mixture was
diluted with H,O (400ml), extracted with ER (3x200ml), and the combined
organic extracts were evaporated. The residual oil was purified by

35 [FCS] eluting with X - ER ( 100 0+100: 6), to give the title campound as
a colourless oil (14.37g). T.1l.c. (ER-C_X, 19:1) Rf 0.22.




dii sopropylamne (27.5g) in THF (40m ) at [ERR] under nitrogen. The m xture
-was warned to 0, stirred for 45mn, and isobutyric acid (12.0g) was add

dr opwi se.

The resulting suspension was stirred at 10 RT for 4h and

I ntermedi ate 51 (25.0g) was added dropwi se. The mixture was stirred f

"~ 16h

at RT, treat

ed slowwy with hydrochloric acid (2M 350m ), and extracted

w th, ER (2x250m ). The dried extract was,gvaporated and the residue was
* purified on a colum of silica (Merck 9385; 300m) [B] to give the title

conmpound as a colourless oil 15 (17.0g). T.l.c:-[LI R O.35.

I nternedi ate 69 Irntebid®hiylga6- (2- phenyl et hoxy) hexyl car bani ¢ aci d,

phen

to a solution 20

yl nmet hyl est

T W or of grmat.e (3..26 in acetone (10mM) was added
E[ (rBramopen 2 - 8R%8RCari ne (3.03g) in

acetone (1 00N ) apdetiRRybérPehdprapahdRRY . SGihandrilys WitraRpentarer ¢30./50) weei n

esul ting suspenciaft e Ry oty R il kg bbhBi e BLARRNIE (] Fo0) ana

(200 ), and ext rideBecaupeus NaMdRGml)28036h) . The auigkee) whERILuted Wit Hy@is

25
reno

(20m ) was heat edeRE WAShEd copreShvelNavWHEh

evaporated t

q1hah), v ekiraBred QoL GRAL 3:2B0) GAE tAB: ciBiindd bHGAR V@& racts

ved under reduced pressure. The resultlggcg i.socyanat e I n _benzyl al coho

@7eRHo PGB8 |11PBY b d5ierb and

reduced pressure evapddated .tol hive aniside (MaBgpUr Thé esili wasipaeified wf [BES)i ca

mpound as a col SIPPHELHLf o x th:10654 /981" o8 ol s P eI colfolrd oF 2 1
"L, 1- Di et hyl106- ( Zophgriphetdidx (8488a bnafh hes.36CX-BRs W04 i RN 0ol | nt er medi ate 69

g) in ethanol (100OM) was hydrogenated over 10% pal | adi um on char coal
(O 5g) for 40mn filtered, and evaporated to give the title conpound as a

( Mer

(6B

colo

urless oil (

4nsepmediate 860 nedi ate 71 Methyl |

g7

5- [ 2- (di met hyl anilpeyp ~G% gyl pRefaioapeRt framyddenzoat e .
5 ot 1 1 16 (G413, SN AR ek C5. 750 Wk ALhASH 522050 ot

15

20

25

30

35

lithamide [from lithium (1.7g)] in liquidiammonia (100ml) at =330, The
mixture was stirred for 90 min and a solution of [3-(2-

bromoethoxy )propyl]lbenzene (21.5g) in ER (30ml) was added dropwise.
The suspension was stirred for 4h and ammonia was allowed to evaporate
overnight. The residue was treated with H,0 (100ml) and extracted with
ER (3x100ml). The dried extract was evaporated and the residue was
distilled to give the title campound as a colourless oil (3.0g) b.p.
160-1659/0.2mmHg. T.l.c. (ER) Rf 0.3.

Intermediate 67 _
al-[[[1,1-Dimethyl~5-(3-phenylpropoxy)-2,E-pentenyl ] aminolmethyl ]-4~

hydroxy-1,3-benzenedimethanol

A solution of methyl 5-(bramoacetyl)-2-hydroxybenzoate (3.3g)
Intermediate 66 (2.9g) and N,N-diisopropylethylamine (1.55g) in EA
(50m1) was refluxed for 3h, filtered and evaporated. The residue was -

-dissolved in ER (50ml), filtered, and added dropviise to a suspension of

LiAlH, (2g) in ER (100ml) at 00 under nitrogen. The mixture was
stirred at 00 for 1h at RT for lh and was treated cautiously with H,0
(10ml). The mixture was acidified to pH 1 with hydrochloric acid (2M),
and basified with solid KHOO, to pH8. . The ER layer was decanted off
and the aqueous slurry was extracted with CHCl, (3x500ml). The dried
extract was evaporated to leave an orange oil. The o0il was purified on
a colum of silica (300ml) eluted with EA - methanol - triethylamine



of nmefhyl 5-(bronpacetyl)-2-(phenyl net hoxy)benzoate (105.8g) in 5

abs, et hanol (11) and THF (1l). The resulting solution was stirred at-
RT h, treated with [ERR] (25g) and stirred at” RT overnight. The '
sol vent “was renoved in vacuo and [ERR] (500m ) was added to the residue. ,
The mi xt-ur'e was extracted with EA (2x500m ), the conbined extracts were
washed with H20 and BR, dried [ERR] and corﬂ:"entrat ed 10 . in vacuo. ‘I*h% .
product was purified twice by [FCS] eluted with EA-methanol -triethyl ani ne
(80:20:1) to give the title conpound as a fawn solid (59.8g) mp. QERR] '

| nternedi ate 72 1633:7: %h)t%w@y he title campound as a white solid (0.88g) m.p. 108-
5-[ 2- (di met hyl ani ng9%,| -taqdeoxyet RFlol. 28: ( phenyl net hoxy) - benzoat e[ S-

(R*, R*)-2, 3-bi s[ (4- et hyl benzoyl ) oxyl but anedioate (1:1) (salt).

Internediate 71 (509) in hot nethanol (250m ) was mxed with
(-)-di-p-toluoyl Intetrmediatach®l, nonohydrate (60g) in hot nethanol 20

(250m ). Th% resyllt bitfeth f.Qj.Rbl cLEhPYid I tration and
recrystalliséd t give the title
capound as whit e PreRugyEkithivn 4g)HX hlg6Mi LFe9l) yaERApded dropwise $ERR] 0.51 in

[ERR]) 25 | Nt eaiiRe ?d:@l&@lrfeRXZNBbWYin 'mF (40ml) at -78° under nitrogen. The
5-[2- (di net hyl am ’82 dr oxyet h h (t Irret mlgenz at e

I nternedi ate 72 (% H{fﬁ aﬁﬁ?‘l& %ﬁ ned g Ef '{’79 t*ﬁ'l‘llca?ﬁfﬂnl um

hydr oxi de (8. 4m ) (I2205 EREE 4dtiéandr)opwi'$m o'l‘hpmesu]ltaytgrsuspens'iﬁn was\asirrddvdtt h |

8% [ ERR] (2xl d 55@5 o] d Y .

titl[e ch(:)ou gcm shaf\glﬁsgloé}s&qn 9 'FE wa%%r%e?#%ﬁo@%f%ﬁohg m&’&%z‘f

80:20:1) Rf _m@s gbirred fpn hek a¢eRT atteegted slowly with hydrochloric ac1d (2M;

(R-[ERR - Hydr OXYBMWHAEX%&%EE@WHM\'EN 25 0mBY, hyhféaéféaeay&f&m%v)

benzeneet hanam ni um i odi I nternedi,ate 73 (7. ?5&) and t i,de
(17.5m) in acet cREPP Can 1e residue was purifi onaoo of 51 1ca (Merck

9385; 300ml) [B] to g1ve the title oomgound as a colourless oil
15 (17, 0g). T.l. .c. [L] RE 0.35. -

Intermediate 69
1-1-D1methyl-6-(2-pheny11ethoy)hexylcarbamlc acid, phenylmethyl estei\../
Ethyl chloroformate (3.26g) in acetone (10ml) was added to a solution
20 of Intermediate 68 (8.0g) and triethylamine (3.03g) in acetone (100ml)
 and H,0 (10ml) at 0%, The mixture was stirred for 40min at 00 and
sodium azide (2.25g) in H,0 (25ml) was added dropwise. The resulting
suspension was stirred at RT for 30min, diluted with H,0 (200ml), and;/,'
extracted with toluene (2x200ml). The dried (Na,SO,) extract was
25 evaporated to half-volume, heated at 70—80° for 2h, and toluene was
removed under reduced pressure. The resulting isocyanate in benzyl
alcohol (20ml) was heated at 80-830 for 60h and benzyl alcohol was
removed under reduced pressure (1 Torr). The residue was purified in a
column of silica (Merck 9385; 300ml) eluted with CX - ER (17:3) to
30 give the title cagpound as a colourless oil (7.45g). T.l.c.
| [L] RE 0.25.

Intermediate 70
1, 1— Dimethyl-6-( 2—phenylethoxg) hexanamine

35 A solut:.on of Intermediate 69 (6. 89) in ethanol ( 100m1) was
hydrogenated over 10% palladium on charcoal (0.5g) for 40min
filtered, and evaporated to give the title campound as a colourless oil
(4.3g).




5 was stirred at reflux under nitrogen for 3h. The acetone was renpved
in vacuo and CHC1l3 (100m ) was :added to the residue. The resulting
precipitate was collected by filtration and dried in vacuo (12.2g). .
Recrystal lisation fran nmethanol gave the fitle conpound as an off-
20250I|d(459)mp [ ERR] [ERR| [E (c 0.7 in DVSO) 10 Inte
.75 R - Met hyl 5-oxiranyl - 2- (phenyl net hoxy) benzoate A war m suspensi on 0

Internediate 74 |ﬂ!gr¥ed§g€t%ltrlle (200m ) was treated with

t et r amet hyl anmoni bi - met hanol soI vate (5 5g) 15  and stirred
at reflux, wth defhy gmehny il =2+ (pheiylmbt hox{hbercoat e d

reaction mxt ur e it %%9331“%'[%%8%1 tgﬁg) 383&38%%5‘%?97:{& ¥%p%$#eo% |

a sem-solid. Dry ER (100m ) was ad m Xt ure was er ed.

filtrate was conQEnfethya rm#ty%?twhmslnpmw)e@m@yt? A& .8g)uin ng
Wi It h C|X- EA-§ r: et hhbg@mtaeetﬂﬁnaﬂ migaRnd TR \(@ét.hemﬁ% trlegu&qng%idtﬁ)% @as stirred
col ourl ess oi in benzen
(CX-EA-tri et hyl ar‘?it glngd"z%‘ }-"ﬁFLE ]“1‘4&5%5 s Pr&'@rﬁ%mr)s?eawgf(%rmw
f23 [1hhyd|f0><%/h2 [(IDEGSQWM Wb ) fefio¢al [ihevaduprandoHyq) {680 )- wwgﬁ@écﬁtbyﬂﬂe]:
enyl net hox e i [ee
(pheny y)R§ % ed s e)Zt‘Ei:aEéedZ ltl?;éﬁ {(ﬂ?{ts axe[ rogr%igﬁalﬁedf or

base (2.17g) in methanol were stirre I’ ni
6h. The 30 sole¥EFActRgeerecyrRhed thvmemam.tq}@edemaqw) ehd omnscentrated

ItOUHfled by1d ECS]medraaubng mt&o@fctll.iéfagr 151/&1[3@{& %-gsjl d18t&d 7}1&1:111 h$ .

itle conpound a al e | in

“6CX-EA-t i et hyl a%ﬁﬂg&gﬁ %‘%Ee%ﬁ ‘G’g ?‘;ﬂ%g 1) t rdléfﬁngtﬁ as a
(F?)/( ) - 4- ( Pheny Ifaet ot 9 -(5B58)- m{g.phasndlfet hyl ) [ 6- ( 3- phenyl propoxy) hexyl ] -
am no] met hyl ] -1, 3- benzenedi net hanol I nternediate 76 (2.0g) in dry THF

(40M ) was added to a stirred -47-
Intermediate 72

15 (R)-Methyl 5-[2-(dimethylamino)-1-hydroxyethyl]-2-(phenylmethoxy)-
benzoate [S- (R*,R*)-2,3-bis{(4-methylbenzoyl )oxy]butanediocate (1:1)
(salt).
_ Intermediate 71 (50g) in hot methanol (250ml) was mixed with
\,/ (-)-di-p-toluoyl tartaric acid, monohydrate (60g) in hot methanol

20 (250ml). The resulting precipitate was collected by filtration and
recrystallised three times from methanol (25ml/gram) to give the title

compound as white needles (16.4g). m.p. 169-170° [a] t0°%" - 103.30(c

U 0.51 in Cliaoﬂ)

25 Intermediate 73
(R)-Methyl 5-[2-(dimethylamino)-1-hydroxyethyl]-2-(phenylmethoxy)—
benzoate ' |
Intermediate 72 (16.4g) was partitioned between EA (175ml) and 6N -
ammonium hydroxide (8.4ml) in H,0 (175ml). The organic layer was
30 washed with 8% NaHCO, (2x100ml), BR, dried (Na,SO,) and concentrated in
' vacuo to give the title campound as a viscous oil (7.9g)
T.l.c. (EA-methanol-triethylamine 80:20:1) Rf = 0.23.

35



suspen5| ala of Li AlH4 (300ng) in dry THF (40ni) af RT under nitrogen. The

> or 5 min. The cooled nixture was treated cautiously with 5
H20 ( and ER (40m ). The phases vt e separated and the aqueous phase |
was re-extracted with ER (50n). The conbi ned organic phases were washed -
with [ ERR] and Bli t%EI gg EE@%} and concentrated in vacuo. [FCS] using =
CX-EA-triethyl am el uant gave the 10 t|tIe corrpound as a

clear, col ourl ess(Rf 3

(CX- EA-tri et hyl argé},geﬁé‘étggné,)mﬂm 3clidd I n the follow ng exanpl es- t he
products of exa 6 are_internediates i.n which either

315 the nit rog@?em}la%?\lég (21 %5 rﬁﬂ%am?t)t‘yébm)jeaﬂa/‘@f‘“t e acetones {PHR)
ring (see férnul awa¥ abirred atsrefhixcahdst. nﬂu:h:gen]lmﬁt 3H.e nihed lacef orieh®as removed
prot ect g, 97 0URS| Gadle e WHRES B0 L8L Mk () ehe rHEREE. Dofle! PuitBIR) ©°
4- Hydr oxy- [ERR] [aresipitape gl eeHegteh byyfilimatishnanchyirie®@n vacuo (12.2g).

-1, 3- benzenedi rret:ieapgsualhzy@kt%ﬁ Aol ﬁg&xaﬁopfgab@t&ér@fmat G %égan pEf-white

Interrredlate2(16 pyri di ne %gg éz
weeks. The resul t5% Fhyed 232279 Ot'ﬁe‘"r ue vvas

purified onla col um of S|I|ca(l\/Erck 9385: 250m ) [I] to give a yellow

oil. The oil was triturated with ERto give the title conpound as a cream _
solid (0.20g) m Enteémedifatd 75.c. [M Rf 0. 1. 30 Exanple 21 J/
4- Hydr oxy- [ ERR] -{gh{ gerayl] -1,

3- benzenedi net ha ( éh ' . Xé pota55|um|od| de

(4.0g), triethyl &nivaEn (syﬁpsnsaﬁ'el @I\/P‘-”‘(%B‘@‘Pr’ra)teaﬁ [1ERF!]Y @gstonitrile (200ml) was

treated with tetramethylammonium fluoride-bi-methanol solvate (5.5g)

15 and stirred at reflux, with continucus removal of the distillate, for
2.5h. The cooled reaction mixture was filtered and the filtrate was
concentrated in vacuo to a semi-solid. Dry ER (100ml) was added and
the mixture was refiltered. The filtrate was concentrated to an oil

which was purlfled by [FCS] eluting with Cx-EA-trlethylamme 80:20:1
23.30

20 = give the title compound as a colourless oil (1. 98g). [a] + 19.99 (¢
0.86 in benzene)
T.l.c. (CX-EA-triethylamine 80:20:1) Rf = 0.14. o
A

25 Intermediate 76
(R)-Methyl 5-[1-hydroxy-2-[(phenylmethyl ) [6-( 3-phenylpropoxymexyl ]-
amino] ethyl]- 2-(phenylmethoxy)benzoate
Intermediate 75 (1.9g) and Intermediate 22, free base (2.17g) in
_ methanol (50ml) were stirred at reflux, under nitrogen, for 6h. The
30 solvent was removed in \iacuo and the residual oil was purified by [FCS]
- | eluting with CX-EA- tr1ethylam1ne 75:25:1 to give the title compound as
a pale yellow oil (2.1g). [a]2°‘sz 49 (c 0.74 in T.l.c.

(X-EA-triethylamine 80:20:1) Rf = 0.12.
35~ Intermediate 77
(R)=(~)-4-( Pheny]methoxy)-al‘_ [ [{phenylmethyl ) [6~( 3~-phenylpropoxy)hexyl]~-
amino}methyl]-1, 3-benzenedimethanol
Intermediate 76 (2.0g) in dry THF (40ml) was added to a stirred




35 treated dropw se mﬁt% Infernediate 3 (7.59). The solution was heated
at 65-70 for | h and DMF was renopved - 47a - under reduced pressufe
residue was treated with H20 (200m ) and the resulting emulsion was™
extracted with EA (3x300m ). The conbined extracts were washed with [
(2x50mM ) and BR (50m ), dried and evaporated, 5 Trituration of the = .
residue with ER/ 10% EA (200m ) for 16h ngéyéuépension fromwhich the title
conpound was celuispensdoas od BAALE s B00mE). G9) dr; THF7/E4BmiG. &t Rl,-C. [M
Rf 0.2. 10 15 48 anpl . .
4-FNdroxy-[ERR%9§ i6§§£§gﬁgﬁylb35§x%%ﬁgt3 nqﬁﬁﬁo St fgr) pLaged in an
benzenedi net haRdl~Rags|, ubrehestednter B8di,ardda st2rzgy amdrefilexnddrate 6
A TDapher e prassire orer Taveal faqtureonasy ¢atad Eutofis1g Hich, o
at nospheri.c pr ure _over al | adi um on : .
m xture wls fiﬁzérégoPESoﬁBa (80%dd - evapSr RhagesowgIroe Sapagpited
Purification bynﬁF€ES]a@d@gﬁs[Nhagaveaanr?ngwhaggeanwﬁthtgRa EgmlW¢tthR
afforded the title d white sali 0. mp. - , .m xe
mp. 74-760 mnFﬁglﬁgﬁggﬁgap?ggﬁgﬁggPBE§8ﬁpW8r%.Wafﬂ%@pwgtEN pR] 2R 0. 31.
Exanpl e 4 4- HyBRoxgrikd[ (N8,62,phendl bonorpriexyt) ianvachoet hyFLs], 3-
using CX-EA-triethylamine 66:33:1 as eluant gave the
10 title_compound as a clear, colourless oil (1.70g).
[a]2" - 64.6° (c 0.6 in CHCly) T.l.c. (CX-EA-triethylamine
W/ 66:33:1) Rf = 0.15
In the following examples the products of examples
5,7,11,12,24 and 26 are intermediates in which either

15 the nitrogen atom (NR3 in formula 1X above) and/or

the saligenium ring (see formula X above) is protected.
Subsequent removal of the protecting groups to give

compounds of formula (I) is described in examples 13,14,25.
T Example 1 1 ]
NS 4-Hydroxy-a -[[[6-(2-phenylethoxy)hexyl Jamino]methyl]
20 -1 ,.3-benzenedimethanol, hydrate

A mixture of Intermediate 1 (0.93g), Intermediate

2 (1.6g), pyridine {1ml) and DMF (25ml) was left at RT

&vu for 2 weeks. The resulting solution was evaporated

and the residue was purified on a column of silica

(Merck 9385: 250ml) [I] to give a yellow oil. The oil

was triturated with ER to give the title compound as

a cream solid (0.20g) m.p. 89-91°.

T.l.c. [M] Rf O0.1.

30 Example 2 . _
4-Hydroxy-alt[[[6-(4ﬁpheny1butoxy)hexyljaminojmethyl]-1,
3-benz.enedimethanol - '

A solution of Intermediate 1 (8.9g), potassium iodide
(4.0g), triethylamine (5ml) and DMF (250ml) at 70° was

35 -treated dropwise with Intermediate 3 (7.5g). The

solution was heated at 65-70° for 1h and DMF was removed




suspensi Internmediate 1 (0.5g) in nmethanol, (5M) at [ERR]. The m xture
was Stirr or 0.5h, NaBH4 (0.5g) was added and stirring continued for 7h.
The m xture was diluted with [ERR] (50m ), extracted with EA (2x25m) and

- the organi c phase was washed with BR (25m ), dried and evaporated to give"
an oil. 20 Purification by [FCTS] (309 g farded an oil which on
trituration with cold ER gave the title corrpound as a white solid (0.25g),
mp. [ERR], mu@ﬁnnrpdt{m]pr\ﬁis(sfv%e ghsd FesisfuepwaftEerted (wikth N[ N]  Rf

0.31. 25 and the resulting emulsion was extracted

oy ony- el TR B e GRS R -

4- br onpacet yl w&-tH Q2uBily)l Japite BR (Gﬁoad@t,atob'l{qﬁ epuk eajfafpmtﬂ 25¢g of

4-acetyl -2- 3 g};%q o 1 was
stirred thgfrrle ux w%hmﬂe) 00 e? Jﬁgtg%]?%ﬂ rdat edeQ@ dm41r ed@uacred
pressure. Thd Ghegadenlsusinengdenitras \?‘éﬁ-qm the Jdid ¢ oanpoundy was
concentrated. g t]_ cog)éd \%Sadlvﬁﬁ('ﬂé/%llll’a t@ . wpe @3pn9s. sseehesP wi th [ ERR]
(1SOM) and BR agueous solutions were extracted with tol uene

(30m) and the&- r?equgﬁracts were washed with H20 (50m ) and

concentr at ed. The crude ket oam ne di acetate was stirred in ethanol (155m)

and 10N hly(firochl oric acid (48m) in H20 (58m) was added dropw se with
stirring,”~the tenperature being maintai ned bel ow 200. After being 49 -
allowed to stand at [ERR] for .2 days the solution was treated with ethanolw‘f’
(180m ) and NaOH (17.6g) in H20 (18m ) whilst keeping the tenperature belo

15. [ERR]- (11.06g) and NaCH (2.11g) in [ERR] were added, followed after 24h

by nore [ERR] (9.5g) over a period of 48h. The m xture was 5 - neutralised
with 2N sul phuric acid and concentrated to a slurry which was partitioned

bet ween 2|\1[ERR] (100m ) and EA (200m ). The organic |layer was treated with .

a further ‘huantl ty of 2N [ERR] (100m ) and EA (200m ). The conbined

organi c extracts were washed, dried and

benzened@anol 15 Internmediate 6 (0.5Q)) was added to a stirred

20
e

25

30

35



evaporated. The crude triol was chronatographed on Sorbsil (700g), [G@ 10
'to,give the title conpound (26,5g) identified by its n.mr. spectrum

Exanpl e 6 4-Hydroxy-al-[[[6-(4-phenyl but oxy) hexyl ] am nol net hyl]-1, 3- @
benzenedi met hanol 15 A solution of Int erggdl ate 8 (0.4g) in absol ut

" et hanol (25n1) was hydrogenated at 230 and at nospheric pressure over
pakl_adi um on carbon (0.2g) and 10% pl ati num on carbon (0.2g) catal ysts. The
"mixture was filtered through hyflo and evaporated to give an oil.
Purification 20 by [FCTS] (20g) [N afforded an oil which on trituration
_with ER gave the Edampke Sonpound as a white solid (0.21g) mp. 76.5 - 77.50,

mixed M p. 75 5 il 165 pSH b By AEE} Bty £r-15H TN R

0.31. 25 Exa

2, 2-Di et hyl - a- [ﬂﬁELgmahﬂﬁﬁymﬁbtoxy)hexyl|an1no|nethy|] 4H 1, 3-

benzodi oxi n- 6- MetA1aa0kt #dnsSed lIhtétlﬂ\eQ{at'enhe(fm g) anf ﬂ&ehhéﬁxat@ @lﬁmd-)t én

et hanol (20n1) Wa% %ctﬁ %1 d(azzr?.r ﬁ nd, at m)s heric pressure r(ljver 10%
pal | adi um on>30 5PHY ? L 3!’ a(?a%(ﬁ'u’ (YPIOFPREAC RrpSPUre
The m xture was faveter(2dpaliadig ohyéamoamitalzﬁtor(am@d | Mheatixtur® wasvEiladred
o i 20 ro b1 VTSNP AP ML LGP, Ry S e
T.l.c. EN (EA - NgOg) 1% 19avgf ap. Qq,g wl'g{;h%m;i@rgnon w1th ER afforded the title

4- Hydr oxy-al - [[[ Hylabuﬁfeévaf@/ko gy al et h?/d—bsfl §ﬁxed MeDs 74—760 with
. benzenedi net gémol | uti on of Interrredl at e () 3g) indry T

5 ) was addéd ttdleaprsqdf“ﬁ EXARLR st onT vfCri ANUN l(@fz Piein dry THF (15n1)
at~00 under nitrogen. The m xture was stirred at 230 for 20h, diluted
cautiously with %ﬁ éféom) aC|d|f|ed to pHS with 2M hydrochl oric acid,
basified to 5 and extracted with EA (3x50m ). The orgarii ¢
phase was 4—Hydroxy-a1 [[ [6-(4-phen11butoxy)hexy1)]amino]methyl]-—l,B—

benzenedimethanol

15 Intermediate 6 (0.5g)) was added to a stirred suspension of Intermediate
' 1 (0.5g) in methanol (5ml) at 23%. The mixture was stirred for 0.5h,
NaBH, (0.5g) was added and stirring continued for 7h. The mixture was
U/ diluted with H,0 (50ml), extracted with EA (2x25ml) and the organic
phase was washed with BR (25ml), dried and evaporated to give an oil.
20. Purification by [FCTS] (30g) afforded an oil which on trituration with
cold ER gave the title compound as a white solid (0.25g), m.p. 76-779,
mixed m.p. 75-760 with the product of Example 2.
. T.l.c. EN[N] RE 0.3l.

25 Example S5
4-Hydroxy-al-[ [ [6-(4-phenylbutoxy)hexyl] ( phenylmethzl )amino]methyl]-

1,3-benzenedimethanol
A solution of Intermediate 7 (51g) and 4-bromoacetyl-2-
| (hydroxymethyl )phenol diacetate (prepared from 36.25g of 4—acetyl—2-
30 (hydroxymethyl)phenol diacetate] in CHClj (410ml) was stirred at the
reflux for 24h, cooled and concentrated under reduced pressure. The

residual oil was dissolved in toluene (75ml) and concentrated. The oil
was dissolved in toluene (125ml), washed with H,O (150ml) and BR (50ml).
The aqueocus solutions were extracted with toluene (30ml) and the

35 -_combmed extracts were washed with H,0 (50ml} and concentrated. The
crude ketoamine diacetate was stirred in ethanol (155ml) and 10N
hydrochloric acid (48ml) in H0 (58ml) was added dropwise with stirring,
the temperature being maintained below 209. After being



washed with BR (50m ), dried [ERR] and evapor at éd' to( give an oil which was

purified by JFCTS] [N] to give an oil. Trituration with cold ER afforded
the title ound as a white solid (0 0649) mp. [ERR] mi xed mp 75-760
with-the:p ct of Exanple 2. T.l.c. ENNA9 Rf 10 0.31. Exanple 9 .

4- Hydr oxy-[ ERR] - [ [ [ 6- (4- phenyl but oxy) hexyl ] am no] net hyl ] -1, 3-

benzenedi net hanol 15 A solution of Internediate 13 (0 91g) in THF (I om)\/ ,
was added over 15 mntoastlrrec{)solutlon of meth é )

5- (br onoacet yl ) - 21IRM8R 0%/ BERYLAE 7 ( £85 affav e dRlabiRogs dtRgashivie ethanol
(0.859g) in THF (kgdnﬁl)aéndoﬂaOHTME?IBgXti.HGl vREl 8l ) WheUstikeBpirgl i) tefbdrat Gid

i sther (S0 Logisled Wkl by M o dchly é?x}iczd"é?‘og‘%a?.%’@dk?@emw
[ FCS] (600) (01 aftiesr @6 by heorenNaRie (9 &iod otercy|pardePminddins e Ciktyre. Gy .

A solution o e t .
slurry of Li H4 (0&?5'1%&| ﬁg%hr bﬁT%|i|’:1¥5h%-]!gin1 ﬁné‘?ﬁ%{]%ﬁé@ taz%oélu’%gh lch

mxture was stir¥a PPB‘FltISPPd G’PF‘iﬂeé‘d ¥ MapPou L GOt and doe @greanig
to pH5 with 2M 2paydyed ehbaiddcwith @, flahef iRent RyPbB 20 ki), Pﬁ]ooanﬂ and EA

t ted th The d t t t
criTac 20 1 EFGRE) T cnd bl S LSl St R rﬁm?shed?@% o
triturati on w t hetporétest.dethet heude ttbolcwap ahndngogeaphiedt en ﬁonwba.ﬂ/('mogazg)[c]
To ol ST 46 8 Briod SenOR1ete! Borghfind (9615, RherRiRIB By 2tesTnin . E%ck%ln R

30 0.31. Exa
4- Hydr oxy-[ ERR] - [ [ [ 6- (4- phenyl but oxy) hexyl ] am no] net hyl ] -1, 3-

benzenedi net hanotxgé%,% sol ution of Interrredl ate 14 (0.58g) in dry THF
(10OM) was adde T ‘ pen |on of | ERR] 5g) in dry
THF (25n1) at | D RYRULOXY 5&&-43323]' 0 for 18h,
di luted cauti ousbgnzméduﬁﬁﬁhr(oaom ) acidifi ed to pH5 wi th 2M hydrochloric

acid, 51 basi{ief PP WebihddiBRl 206, 435" IRShEG et Berfafiol X300 hias T

extract

hydrogenated at 23% and atmospheric pressure over 10% palladium on
carbon (0.2g) and 10% platinum on carbon (0.2g) catalysts. The mixture

was filtered through hyflo and evaporated to give an oil. Purificatioy
20 by [FCTS] (20g) [N] afforded an oil which on trituration with ER gave

the title campound as a white solid (0.21g) m.p. 76.5 - 77.59, mixed

m.p. 75.5 - 76.5% with the product of Example 2.

T.l.c. EN [N] Rf 0.31.

25 Example 7 |
2,2-Dimethyl-a- [ [ [6~(4~-phenylbutoxy)hexyl] aminolmethyl]-4H-1,3-
benzodioxin—-6-methanol | -
A solution of Intermediate 10 (1g) in absolute ethanol (20ml) was
hydrogenated at 23° and atmospheric pressure over 10% palladium on

30 carbon (0.1g) and 10% platinum on carbon (0.1g) catélyéts. The mixture
was filtered through hyflo and evaporated in vacuo to 'gi\}e an oil which
slowly crystallised. The solid was slurried in HX, filtered off and
dried to give the title campound as white crystals (0.72g) m.p. 68-700,
T.l.c. EN (EA - MeOH 19:1) Rf 0.45.

35
Example 8 .
4-Hydroxy-al- [[[6-(4-pheny1but )hexyl]anlno]methyl]-l 3-

benzened nnethanol




was washed wth

-was purified by
ER gave the titl
mp. 75.5-76.5
“Exanple 11

e conmpound as a white solid (0.115g) mp. 5 [-ERRIEIS

BR (50n1): dried [ERR] and evaporated to give an oil which
[FCTS][N] to give a pale yellow oil. Trituration w,t kZts

with the product of Exanple 2. T.l.c. ENNN] Rf 0.31“

2,Q-pinmethyl -[ERR]-[[[6-(4-phenyl but oxy)sfﬂaxyl ] (phenyl net hyl ) am no] met hyl ] -
10 ©  4H 1, 3-benzodi oxi n-6-met hanol A solution of Internediate 16 (0.249)
and Internediate A éQuBidn iof Tht¥rmiddiatSni2) (vag) " & by eirulsien g beaned o

24h. The mixt t ed t i d d by [FCS| [J] .t
atford the title BOIFBREeREREopare e uiee) (B S o riamt) 300" Wrcer a0

15 Exanple 12

nitrogen. The mixture was stirred at 239 for 20h, diluted cautiocusly.

2, 2- Di net hyl - [ ERRL; 6, A ' ] -
41, 3. benyodl oxi S, HeD [(SORPFRSEREIAD O LBl SR MTREGIONE by Rt oo o
| nt er medi ate 72 (OPH)Withy NgHGOp@nd extrpctednyith\88 (Bxbimied Thedergamic rphgee was

for 18h. The m
solution (15m),
Purification by

X{vhdrRaWaitndBk Utseml W) BihidaR (K30l ) . andeshperiidant8 BibERR 011
R (o), dfr.lg%l*a E’ajnaozatéd,to ive an oj | (to.sg)_. |
(PRE to b fheS e TG IR o o1 e i o ket $hin cola

yel l ow oi |l (0.09gER aEfbrded ffY tREle) cdooudd dsxanghieelsolid (0.064g) m.p. 75-76.50

4- Hydr oxy- al- [ [ [ 6-{ds | ] '
beny oned ot thE)I m&‘”%’ﬁﬁ?ﬁ“.yoﬁ% E%/‘%lre{ﬁégﬂb‘gd§g%&%¥"§xraﬁ%rp&}‘peﬁ7§( 0 Ts4y%i BVB: Rbnol

(2m) was 30 10di Pwiled with 2M hydrochloric acid (2m) and the sol ution was

\kept at 230 for

5h. EA (15m ) was added and the m xture washed with 8%

[ERR] (15m), BRElS % dried and evaporated in vacuo to give a colourl ess

oil. Trituration

afforded the title conpound as a white solid

(0.23g) mp. [ ERRHMsed o bl 6-[ EpRknyiibubotyheepndduiiol métizigaple 35 2.

T.l.c. ENNN] Rf

15

20

25

30

35

ObeSnJZ'enedimethanol

A solution of Intermediate 13 (0.91g) in THF (10ml) was added over 15
min to a stirred solution of methyl 5-(bromoacetyl )-2-hydroxybenzoate
(1g) and N,N-diisopropylethylamine (0.85g) in THF (10ml) at 00. The
mixture was stirred at 00 for 2h, diluted with ether (50ml), washed with
0.5M hydrochloric acid (50ml), 8% NaHCO,; (50ml), BR (50ml), dried and
evaporated to give an oil. Purification by [FCS] (60g) [O] afforded the
intermediate glycyl compound as an oil (0.6g). A solution of this oil
(0.6g) in dry THF (5ml) was added to a stirred slurry of LiAlH, (0.25g)
in dry THF (25ml) under nitrogen at 239, The mixture was stirred for
18h, diluted cautiously with H,0 (50ml), acidified to pH5 with 2M
hydrochloric acid, basified to pH8 with NaHCO, and extracted with EA
(2x100ml), The dried extract was evaporated to give an oil which was
purified by [FCTS] (20g) [N] to give an oil which on trituration with ER
afforded the title compound as a white powder (0.12g) m.p 75.5-76.597,
mixed m.p. 75-760 with the product of Example 2. T.l.c. EN [N] Rf
0.31.

Example 10
4-Hydroxy-al=-[ [ [6~(4-phenylbutoxy Jhexyl ] aminolmethyl]-1,3-

benzenedimethanol. _
A solution of Intermediate 14 (0.58g) in dry THF (10ml) was added over
10min to a stirred suspension of LiAlH, (0.5g) in dry THF (25ml) at 00
under nitrogen. The mixture was stirred at 230 for 18h, diluted
cautiously with H,0 (50ml), acidified to pH5 with 2M hydrochloric acid,




52 Exarrpl e 4 4-Hydroxy-al-[[[6-(4-phenyl but oxy) hexyl ] am nol net hyl ]-1, 3-
anol The product described in Exanple 5 (230g) in ethanol
(1.3l) gduced 5 by hydrogen in the presence of 10% .

pal | adi u von- carbon catal yst (46.5% paste in H20; 60g). Catalyst and

sol vent .were renoved and ER (21) was adgded to the residue. The solution was
decanted froma little insoluble gumand left to stand overni ght. o’
Filtration of the mixture afforded the title conpound (147g), mp. [ERR] 10

Bxanpl e 15 4. Hydbasseiad +bl b 2 ivarod £ Lhe et beeost] arened r@&%],,l o extract
benzenedi net hanaol gqo | nt er nedi ate 20 30&2

(20nt) was hydro'@%sngg oVbtrh :58 *g"‘“g Ti6F eefuw c8rd- eyapprated Gpggiveoan 311
filtered throughwitdgh| wasaparifieddmt MECES] (Nhder gt@ucpalepp@g@wr@llt,o i¥Beritien
title conpound 3gitd B&ilg )_(:%04 E%_&ZH% t.ha glgl—}S

10:1:1) Rf 0.3. H Y'b%%”‘iiég# 538 MeBrg i
Fl owr a% e 2/ m n75'%7§f;ﬁt“ed “[-ERR] 557 76.5: withs they prodyrst efitBxempke @e Il 15cd n.

Exanpl e 16 4- Hydengxy- &e- bl318- (4- phenyl but oxy) hexyl ] am no] net hyl ] - 1, 3-
benzenedi net hanol benzoate salt 25 A solution of the Conmpound of Exanple
2 (2.3g) in EA (5m) at [ERR] was added to a solution of benzoic acid
(0.7g) in EA (5rBxample IERR]. The sol uti on was cool ed to 00 and EA was

decanted fromt @ZLS Heky .ﬂ%—?‘{)td-q

recrystallised: EA0
117-117. 50.1030 FA}hM—;bemmxm—G—methanol

4- Hydr oxy- al - [[[Pﬁsf)ﬂlﬁlbﬁrkyﬂ hﬁﬁéﬁﬁ%hi@ééyhk'@ 084 Bh8Yintbirediate 7 (0.8g) in dr%d-’l
r

benzenedi net han%zwg oat e A sal ution of 2-hydroxybenzol
acid (0.83g) in ogetfon fdbe (THet ktuBeWESNd of

Exanple 2 (2. SO@yapaatedparmpahimlreeidad buriEied myx {Fos] (@S ta0efkcRd eyhel gmleat
anbi ent te”peratMGQs tGafd %ff&: oil (0.18g). T.l.c. [0] RE 0.49.

15

»

Example 12 _
2,2~Dimethyl~a- [ [ {6~ (4-phenylbutoxy)hexyl ] (phenylmethyl )aminolmethyl ]-
4H-1, 3-benzodioxin-6-methanol ' -
A solution of Intermediate 15 (0.2g) and Intermediate 7 (0.7g) in dry
20 THF (5ml) was refluxed under nitrogen for 18h. The mixture was diluted
with ER (15ml), washed with 8% NaHOO, solution (15ml), BR (10ml), dried
and evaporated to give an oil (0.8g). Purification by [FCS] (20g)
[J] afforded the title campound as a pale yellow oil (0.09g). T.l.c. -~ v
[0] RE 0.49. -
25 .
. Example 13
4-Hydroxy-al- [ [ [6-(4-phenylbutoxy) hexyl ] ammo]methyl ]-1,3-
benzenedimethanol
A solution of the product of E:xan'ple 7 (0.3g) in methanol (2ml) was
30 diluted with 2M hydrochloric acid (2ml) and the solution was kept at
230 for 5h. EA (15ml) was added and the mixture washed with 8% NaHCO
(15ml), BR (15ml), dried and evaporated in vacuo to give a colourless
oil. Trituration with ER afforded the title .compound ‘as a white solid
(0.23g) m.p. 76-77%, mixed m.p. 75.5 -770 with the product of Example
35 2. T.l.c. EN[N] RE 0.31. - |




was col | ected, washed with isopropanol (3x5m) and dried in vacuo-at [ERR|
-to give the title salt as a colourless solid, mp. [ERR] 53 The_.

fol'l owi ng salts ,(Exanpl es “18-21) were prepared in a simlar rranner :f ro

compound of Exanple 2. Exanple 18 5 -
" 4-Hydr oxy-al -[[[ 6- (4- phenyl but oxy) hexyl ] am no] met hyl ] -1, 3-

beqzenedi met hanol 4-chl orobenzoate (sal*) The product rrel ted at [ERR]
*partially resolidified and renelted at 1340. 10 Exanpl e 19

4- hydroxy-al -[[[ 6- (4- phenyl but oxy) hexyl ] am no] net hyl ] -
"~ benzenedi met hanol g y@lrquybenzoate (salt), mp. 136.5-1380. Exanple 20 15

4- Hydr oxy-[ ERR] - [ | but OX )hexyl ] ami no rret hyI ]1-1, 3-

benzenedi met hanol £=H¥E i R pgthylloh

Exanmpl e 21 20 benzenedlmethanol

4- Hydr ox ERR 6 X a t.hyl
begened?/m[et ha]nol[ oxy&%cggbﬁ%x%%{%ﬁ%%ﬂar go%bgf n{%éﬂﬁ"ﬁ’? (h-g2) 138.reguged
Exanpl e 22 2% mwmmyn[iﬁqq:e presence of 10% palladium-on-carbon catalyst (46.5%
L5 T B AP B, T o SIS S 40 e
and a portion of 39969 &he gwsidierni Thearlubdege dvasodecanbednser & L H16f the
ggse of the gonpmﬁgdlmﬂeEg@mh@ ]%lf€2ic5]§iamdﬁzeéﬁ%@@i (kﬂir)ratgash be!mda%twed
to stand in e as 0 t he on deposite ite
needl es whi ch wer%r}PF‘P?d;FE%%éEfﬂ @&%ﬁ%t’%&hgﬁ ?szm) and dried at
\,5\00 I n vacuoig o glve the title salt (1.899), mp. [ERR]. Exanple 23 35
Ay droxy- [ ERR] - ;ﬂﬁgf@l ghenyl propoxy) hexyl ] am no] et hyl | - 1, 3-

benzenedi et hanol
4-Hydroxy-al-[ [ [6~(2-phenyl ethoxy )hexyl] aminolmethyl]-1,3-

a— 137-138

benzenedimethanol, hydrate
A solution of Intermediate 20 (30mg) in EA (20knl) was hydrogenated over
] 15 palladium—charcoal (10%, ~20mg) for 5h, filtered through Hyflo and
concentrated under reduced pressure to give the title campound as a pal
yellow solid (27mg). T.l.c. (EA-ethanol-NH, 10:1:1) Rf 0.3.
N\, H.p.l.c. Column:5u Hypersil Smmx10mm; A max : 276rm; Flowrate :
2ml/min; Eluant : PD(-E:A—Isopropanol-NHa 10:1:1:0,15
20 Retention time 11.5min.

Example 16
\/ 4-Hydroxy-al- [ [ [6—(4-phenylbutoxy)hexyl]aminolmethyl]-1,3=

benzenedimethanol benzoate salt

25 A solution of the oompound'of Example 2 (2.3g) in EA (5ml) at 400 was
added to a solution of benzoic acid (0.7g) in EA (5ml) at 400, The
solution was cooled to 09 and EA was decanted from the resulting solid.
The solid was washed with ER (3x5ml) and recrystallised from EA to give
the title compound as a white solid m.p. 117-117.50,

30

- Example 17 :
4~-Hydroxy-al-[[[6- (4-phenylbutoxy)hexy1] ammo]methyl 1-1,3-

benzenedimethanol 2-hydroxybenzoate (salt).

A solution of 2-hydroxybenzoic acid (0.83g) in warm isopropanol (10mi) *
35 was added to the campound of Example 2 (2.50g) in isopropanol (10ml).

The mixture was aged overnight at ambient temperature then the product

was collected, washed with isopropanol (3x5ml) and dried in vacuo at

609, to give the title salt as a colourless solid, m.p. 134-1350




A mxture of Internmediate 1 (0.84g), I|nternedi ate 21 (1 0g), N N

dii sopropyl et hyl am ne (0.706g, 0.95nm) and DWMF (7.3m ) was heated at 800

2 cl ear brown solution was diluted with H20 (75m ), acidified to

AN nydrochloric acid and then hasified to pH8 with solid [ERR].
#_Aaqueous phase was extracted wmth EA (2x75m ) and the conbi ned

extracts were washed successively with H20 (75m) and BR 5 (35m ). The

conbined dried [ERR] extracts were evaporated and the residual oil was

purified by [FChhe [fol1bwing ¥&1tsalERimpiéd tmt@f)' Qeré/wpfrépﬁlzd(%@ %mh srtr%%&

conpound (0.279g) as a whi te solid [1]
Exanmpl € 24 4- Hyg% Wﬁg? r?yl) [6 (3 phenyl propoxy) hexyl
am no] et hyl - 1, 3- benzened| rret hanol | nt ernmedi ate 23 was added during 15mn

to a solution of ig@ ug bi s(2- nmet hoxyet hoxy) al um ni um hydride (3.4M
solution in tol ) and 15 [ERR] (50m ), whilst maintaining the
t enperat urg bet AERAIrpE i » hmbbutnxw@ghlanéhobnetmym&ﬂ & 150 the
m xture was coob&siehed{nté@ﬁlananq—éﬂl%%%zégw (saifj ously with H0 (10m).
The filtrate waS evgl and the residue in EA
(250 ) was trepe@TRNEE MRMURFIRHIToH X vaeqnfleélaomqlldm@doa@carre@elltageat

was washed succgsg,vely 20 with 2N [ERR] solution (200m ) and [ ERR]
(200mM ), dri ed and evaporated to give the title conmpound as an orange oil

.

(15.8g). T.l.c. (ER) Rf- 0.3. Exanple 25

4- Hydr oxy- ab- [[wnyl pr opoxy) hexyl ] am no] methyll-1,3- 25 L
benzenedi met hangly 5hg«\p 5 150m ) was J'J
hydr ogenat ed i n“‘tqg— h(el yst (5. 29).

After 2h 40nin Meﬁ@mﬁtﬁa@l@sﬂ%&{@iﬁﬁ_&ﬂﬂumﬂ-el%ﬁﬁép& -ed under

reduced pressure to a pale yellow oil, which crystallised fromEA to give

the 30 title co u as a white solid, (10.1g) mp. 82-840. Analysis

Found: M 76;H,8.60;N,3.43. [ERR] requires C,71.78;H,8.79;

N, 3. 49% Exanpl &P&Groxy—al [ [ [6-(4-phenylbutoxy)hexyl ]aminolmethyl]-1,3-
benzenedlmethanol 1—hydroxy—2—naphthalenecarboxylate (salt), m.p.
137-1380

Example 21
20  4-Hydroxy-al-[[[6-({4-phenylbutoxy)hexyllaminolmethyl]-1,3-

benzenedimethanol 3-hydroxy-2-naphthalenecarboxylate (salt), m.p.
135-1370

Example 22
25  4-Hydroxy-al-[[[6-(4-phenylbutoxy)hexyl]aminolmethyl]-1,3-

benzenedimethanol sulphate (2:1) (salt)
Sulphuric acid (98% w/w, 613mg) was added to ethanol (10ml) and a
portion of the solution (5.2ml) was added to a warm solution of the base
of the compound of Example 2 (2.5g) in ethanol (10ml). On being allowed
30 to stand in an open necked flask for 24h the soiu_tion deposited white
needles which were filtered off, washed with ethanol (2x5ml) and dried
~ at 500 in vacuo to give the title salt (1.89g), m.p. 117.5-119.50,

Example 23
35 4-Hydroxy-al-[[{6-( 3-pheny1propoxy )hexyl]ammo]methyl] -1,3-
' benzenedimethanol
A mixture of Intermediate 1 (0.84g), Intermediate 21 (1. Og), N,N-

dnsopropylethylamme (0.706g, 0.95ml) and DVIF (7.3m1) was heated at 80°




35

- 4- Hydroxy-[ ERR] - [ [ (phenyl net hyl ) - [ 6- ( 3- phenyl propoxy) hexyl ] a
1, 3- benzenedi net.hanol A sol ution of 4- brs acetyl 2- (hydr oxy
di acetate (prepared fram 4- acetyl - 2- (hydPoxymet hyl ) phenol di atetate™

i [ERR] (221m) 55 was treated with propyl ene oxide (16.79) and .

In\Le/r nmedi ate 22 hydrochloride (43.4g9). The mxture was stirred and heat ed
at reflux for 24h, and allowed to cool to RT. Solvent was renoved under
reduced pressur e fot Heh.r ertied dbeasabrains selueden mast@nueéww(la@ )(M)M@%E@fhed

the resi due wasgooud i 28 WRRBGHEEE sty (e Ben BEEK: fée*feﬂ?a ik
and 1ON hydr ochl 8H¢@;.acThe GB@MY) aquEigus mbaser@a/\@g:rabteﬁwdth @Astzarﬂdmla)t aRd the

for 48h and evapeaasﬁedt&teaa&e&éré @aahéeesa&éggiveﬁhw&hcmtﬂgvbmf QrdlgRr i de
was di ssolved in et hanol (283n1) and .the stirred sol ution? was treated

with a solutdon éf>NdeH g 8%‘&31“?‘?1 daped (Hasihy)) extaeapts yerh everopssrdtandethe.
bel ow 200. The sesiduabroilesas atifiedopdFost (1000 givk aastirutitduratidnERRL ER

(9.15g) and Na 6 iR R s_added ove 5h k g the
t enperat ure bel O\’\I§%ﬂé ggﬁrutieE Msw)’#\‘aas o 1s8i ‘gﬂ'hpanggt rb
adj usted to pH 7T8lag.t RILREsQIBAuric acid and 15 evaporated to dryness.
The residue was dissolved in a mxture of EA (291m) and 2N [ERR] (176m).
The aqueous phase was extracted with EA (2xI17m ), the conbi ned EA sol ution
was washed wi@ h EXEMREEE4 (162m ) and [ERR] (8x162m ) and then evaporated to
ryness. The res mmgxw dheiylimet IRl 10 Y6-0(GH-piighyE B SPORY HEk@D] ihi hSIMeBBy1 ] ~
) [01 to giv ﬂ)%nté an conmpound as an oIl (17.0g). -~ Thrs conpound
was reduced, as l e 25, to the conpound of Exanple 23.
Exanpl e 27 4- HydIotermedigte] 23 W3s padsad| qurdpo xdpniextp & mlhhtdmfrspld}wtims(%
benzenedt et NaNOhec il Blighe)ditmdniahborded o 1l W1 B+ 0B 28 G@rhﬁd%%l)p

acid (0.3g) in et ded to a warm solution ase o

Exanpl e 23 (35 4gfH 2@2e€§%éb Wtﬁ Faimtadning [the stemperptuse fretueen 44sad Wirt e
solid (1.99), m gadeklhidrbden. After 1.75h at 15% the mixture was cooled to 5° and

treated very cautiously with H,0 (10ml). The filtrate was evaporated

\ under reduced pressure and the residue in EA (250ml) was treated with 2N
o/ hydrochloric acid (250ml). The organic layer was washed successively
' 20 with 2N Na,00; solution (200ml) and H,0 (200ml), dried and evaporated to
give the title campound as an orange oil (15.8g). T.l.c. (ER) Rf 0.3.

U Ex@. le 25
N 4-Hydroxy-a!-( [ [6-(3-phenylpropoxy)hexyl ] aminolmethyl]-1,3-
25 benzenedimethanol
The product of Example 24 (19g) in ethanol (150ml) was hydrogenated in
the presence of 10% palladium-on-charcoal catalyst ( 5.29). After 2h
40min the mixture was filtered and the filtrate evaporated under reduced

pressure to a pale yellow oil, which crystallised from EA to give the
30 title compound as a white solid, (10.1g) m.p. 82-8490,

Analysis Foungd: C,71.76;H,8.60;N,3.43.

C,gH45NO, requires C,71.78;H,8.79;N,3.49%. .

Example 26

35 4-Hydroxy-al-[ [(phenylmethyl )~ [6-(3~phenylpropoxy hexyl]aminolmethyl]-
1,3-benzenedimethanol
A solution of 4-bromoacetyl~2-({hydroxymethyl)phenol diacetate [prepared
fram 4-acetyl-2-(hydroxymethyl )phenol diacetate (30g)] in CHCl, (221ml)




30 Exanpl e 28
Vel - [ [ [ 6- [ 4- (2- et hoxyphenyl ) but oxy] hexyl ] am no] met hyl ] - 1, 3-
Nanol I nternediate 24 (2.0g) was added dropwi se to a sol ution

of Inte ate 35 1 (2.13g), triethylasbne (5m ), and potassiumiodide .,
(0.959) W (SOmM ) at 700. The solution was heated at [ERR] for |h and
added to ™20 (800m ). The resulting enul sion was extracted w th EA .
(3x200mL) and the dried extract was evaporated to | eave an orange oil. The

oi | was 56 'pu:vaisf krehted witbobropylete oxide 416 J80ndnd [Ihtemmediaay @2 a

colourless oil. al | q5e h I

colourl ess of l. Ghiores (%y&g}) [ hRCHLLARE 8 E%’n@e&earh Feddel! & Eg?ﬂsﬁu@&

29 4- Hydroxy-al -4 '45’E‘% Gl}ﬂ‘i’@ﬁqu’lé??]r )Q&Wbuﬁ?’r‘]% ¥R rereHpd] undes. reduced "
bfenlzetnedi mét h?ncﬁrelsgmﬁ,rrenb a&beldi& vds Qisoiaedatidedlsbneprecoml § and wadhed iviRth
of Internediate nd, frie

The sol utior wag %Zx?s%%'ﬁlf'r ea‘{‘ OPE%/@?] glft gfﬂ de‘éadﬁéﬁt‘%dggﬂﬁfyf‘%ﬁ%ﬁf‘? thene
resul ting enul mmﬁdms weatdléé@bdﬁiwilma EixY8xr| SOetharmid (2Tl dir iFgO ENTmALt and
was evapor at ed tg%&' ﬁ;?dég)cnﬂ&r 9"‘&1‘3‘ 89m1-5_he k! xri’iﬁﬁré’WaET%ﬂ@wQé‘ 2 EPJn‘d”Bt %

silica (Merck 9 | eave a yel l ow gum %\M
repurified on a &5 48 26¢ %maaéeem Sryresgsto Q}H?)aﬂepbhed g Iﬁ’flﬂ?

EA- et hanol  (93:n{lrbéhllo 83 was CailsuI JeS $n Qithanol (24313t 4N R deherdd soMtlibn

ER (l O ) g%\fl)e the %%Fg?cangoundlgglo% gpNtaSHS(%l ngg)( anJ (g]%mlg Iieeng the

T.l1.c. (M 0.%8%8
[ ERR] - [E[G [ 2- (&e&p&atmtéﬁeﬂher@d“)et'ﬂmxgc}hﬁxw]mm axjlaet toy bdlcdd h¥r any -a J'/
o benzened! meidalelon BNy oty BhENRAL A B6dP 020 30) MM FUR agen

dropwi se to a so utlono ntérmalatel ot as3i u i de
and triethyl am rfef4@p)5hi keqpipg (%@nte)mp&tfaw@ bqilw 3¢ -ut T mikcet vy éalréned at

[ERR] for |h ancoadgqd g did0cen adfdRed do pr TS @8N SN Qf1pRS VAR aded to

| eave a yell ow oi |
15 evaporated sto dryness. The residue was dissolved in a mixture of EA

(291ml) and 2N Na,C0, (176ml). The aqueous phase was extracted with EA
(2x117ml), the combined EA solution was washed with 1IN Na,Q0, (162ml)
and H,0 (8x162ml) and then evaporated to dryness. The resulting oil w
purified by column chromatography (Sorbsil, 500g) [O] to give the title

20 <compound as an oil (17.0g). This compound was reduced, as described in
Exaxﬁple 25, to the compound of Example 23.

Example 27 - AN

4-Hydroxy-ol-[ [ [6— (3-phenylpropoxy )hexyl] amino}methyl]-1,3- g :
25 benzened imethanol , suiphate (2:1) salt

A solution of concentrated sulphuric acid (0.3g) in ethanol (5ml) was

added to a warm solution of the base of Example 23 (2.4g) in ethanol

(10ml). The title salt precipitated as a white solid (1.9g), m.p.

111-1129,

30 =

: Example 28 _

4-Hydroxy-al-[ [ [6-[4-(2-methoxyphenyl )butoxy] hexyl]amino]methyl }-1,3-

benzenedimethanol .

Intermediate 24 (2.0g) was added dropwise to a solution of Intermediate

35 1 (2.13g), triethylamine (5ml), and potassium iodide (0.95g) in DMF
(50ml) at 700, The solution was heated at 70-759 for lh and added to
H,0 (800ml). The resulting emulsion was extracted with EA (3x200ml) and

~ the dried extract was evaporated to leave an orange cil. The oil was




“Purification of the oil “on a colum of silica (100n) [I] gave a coLe&aL]
- oil. Trituration of this oil with ER (25n) gave a white solid whythayas
crystallised fromEA to give the title conpound as a white solid (0.8
mp. 83-860. T.l.c. (M Rf 0.15 30 The f okLowi ng Exanpl-es were prepared.
- a-simlar manner to t hat described for Exarrple 23 fromlInternedi ate and
t he ,other Internediate shown in the Table. Exarrple 31
¢ 4-Hydroxy-[ERRI-[[[ 6- [4 (4 rret hoxyphenyl)but OM hex | ]am no] -
met hyl ] - 1, 3- benzeprdfied Eweinef esidaca (150ml) [I to leave a colourless oil.
4- Hydr oxy- [ ERR] - [Héoﬁi%ﬁ hsﬁabya)ﬁ&(]meaéydﬂvewkm@aa&poum as an

1 3-benzenedi net h
C[[[6-]2-(4- m‘gﬁp‘ﬁh’etr?y gﬁ"ﬁéﬂrﬂ- a8l rednbtqe- JMI RE 0.2,
hydr oxy- 1, 3- benzenedi net hanol Exanmple 34 al -
6-[ 3- (4- Fl uor ropo hexyl ] am no] et hyl 4-
L%roiy-(l,&%gnz e 28 p xy] xy ] | € 135 -
4- Hydr oxy- [ ERR] - [4 f- (6xphenyil bexya i¢ eyl e
benzenedi net hanol pdpxanadife

4- Hydr ox ERR 0X mno net h - .
1, ?ybenzgngdi rrLt W % a%% (lﬂe Eﬂ]ﬁﬁﬂ’réhlm of g rediote
ani no] net hyl ] -4- 1Qq1. 2@xan@lt&-18&ylbxyﬂfeoxm ('Bn lomez €30mal ) reat B0l The solution was

4 Hydr oxy- [ ERR] - [%‘_{%&%g n%(?—éb@r 0%021‘1\’ ) 8p§agedatrg 912(1) rT(%tOM)]._ The resulting

—
be
=
»

)

€
at
]

1, 3- benzenedi®ret
‘_al - [[ 16- [ 4- (1, 3- Bemdairowes extyadtiedtwith] BexBK]50mLAcindetiey dried extract was

i‘mbydroxy 1, 3-be agpl e
-[[[6-[2-(3- mf%’? ﬂéen e?@?&eﬁh‘éﬁw am'nof%et il yes jpurified on a colum of
hydroxy 1, 3- benzetidd g”l)ﬁ(ﬁ%| frl)41I] to leave a yellow gum. The gum was

éXWd{OXZZal I[[%6:6 bﬂnéhzr@i faomﬁh @k&m@kmh yb:}ssl %mbeémthesd»mt ggnol

anpl e a orophe 0] exyl J.am ne

hydr oxy- 1 3l %enz‘l@h@%%fé’f’haé%lﬁ) Q Pé/av)e (PO?OXJ].GSS oJ_l. l:uratl of the 011
with ER (10ml) gave the title campound as a white solid (0.07g) m.p.
75-77%. T.l.c. [M] Rf 0.15

W Example 30
i 20 al-[[ [6~[2-(2,6-Dimethylphenyl Jethoxy) hexyl ] aminolmethyl }-4-hydroxy-
1,3-benzenedimethanol, hemihydrate '
Intermediate 30 (2.0g) was added dropwise to a solution of Intermediate
1 (2.34g), potassium iodide (0.9g) and triethylamine (4g) in DMF (60ml)
~ at 60°. The solution was stirred at 60-700 for lh and added to H,0
' 25 (800ml). The emulsion was evaporated to leave a yellow oil.
Purification of the oil on a column of silica (100ml) [I] gave a
colourless oil. Trituration of this oil with ER (25ml) gave a white
solid which was crystallised from EA to give the title campound as a
- white solid (0.43g) m.p. 83-860. T.l.c. [M] Rf 0.15
30 ' _
~ The following Examples were prepared in a similar manner to that
described for E:xainple 23 from Intermediate 1 and the other Intermediate
shown in the Table.

35 Example 31 4-Hydroxy-al-[[[6~[4-(4-methoxyphenyl)butoxy]lhexyl]amino]-
methyl]-1, 3-benzenedi.methanbl
Example 32 4-Hydroxy-al-[[[5-[(5-phenylpentyl )oxy]pentyl]amino]methyl]
1,3-benzenedimethanol



Exanpl e 43 4- Hydroxy-[ERR] -[ [ [(4-phenyl but oxy)butyl]am no] nethyl]-1, 3-
benzegedi net hanol Exanpl e 44 .
Joxy-al -[[[[4-(5- phenylpentyl)oxy]butyl]an1no]nethyl]

DEAzenedi net hanol 25 ~ Exanpl e 45 °%-Hydroxy-al-[ [7- S
phenyl et hoxy) heptyl ] am-no] met hyl ] -1, 3 benzenedi net hanol Exanpl e 46 \-)
-[[(5-2-(4- Ethylphenyl)ethoxy]pentyl]an1no]nethyl] 4-
hydroxy 1, 3- benzenedi net hanol Exanpl e 47

4- Hydr oxy- al - [[é,é,m%fe (#A- WX'[MQW&@%SR}&GL@%% ﬁge)gll]amno}mthyll-'l-

am no] met hyl ] enzenedi et hanol

[ [ [ 4- (2- phenyl et hoxy) but yIYSERYY: ]'Wﬁmth%@hzenedl net hanol Exanpl e 49
4- Hydr oxy- al - [ [ExampLe Qhen&’]l-fmW)’Dﬁﬂﬂ%&@ﬁbﬁﬂ)w}héxy:ilammo]methyll-tl-

benzenedi met hanol hydroc i de .3 | e .50 . 4-Hydroxy-al-|[
[ [ 5- (3- phenyl pr opoxy) pen?h dir ’é’f’nlr'ig l?ﬁ??ﬁ?ﬁr%)]"“""tr!fmglbenzened| met hanol

hydr ochl orjde Exaigld3&npi-@ytiroer- [8t &( 2=phenyd ebiypxap botydl] eeittodmethyl]-1, 3-

+

M p. [ERR] EA-Met hanol [ . 31 _ 90: 10: 1*
81-82 5 S2Rggrilimethanol 85: 15: 1* 66- 67

33 33 Example 36 4—Hyd1ggcyrgl-1[[[6—[( 5-phenylpentyd )oxylhaxyl] amino]lgathyl] -
89:10: 1 63- 1, 8-BénzenedimetB&nol - No chr omat ogr aphy

97-99 36 36 +

37 1 K {<e 33 1@1-_{[[6-[2-(48 Etf]n'ylp%e%l )ggh%ag/]hexyllamgg)gmethyl]%- 37
89:10:1 10 72-hyfdr38y-1,3-benzé&Sedimethanol _ 4:1:0* C)J
?_8- 70 40 sz%g%e ?8 14—Hydroxy—a1-8[%:['}9('%Br_lefylggopoxy)heptxgpa'm%ﬁoﬂn]eth%]f-

89:10: 1 79-lgB-benzenedimethigol 3:1: 0%

63-68 44 ExAfiple 39 al-[[[6-[4-(1,8-Béhzbdioxol-5-y1)butoxy] byl }amino) methyl-

4-hydroxy-1, 3-benzenedimethanol
15 Example 40 «l- [[[6—[2—(3—Chlorophenyl)ethoxy] hexyl]ammo]methyl]-4-
hydroxy-1, 3-benzened1methanol
Example 41 4-Hydroxy-al-[ [ [6~(phenylmethoxy)hexyl] am1no] methyl]-1,3-
benzenedimethanol \J
Example 42 ol-[[[6~[3-(2-Fluorophenyl )propoxylhexyl]amino}methyl]-4-
20 hydroxy-1,3-benzenedimethanol _
Example 43 4—Hydroxy—a1— [ { [ (4-phenylbutoxy)butyl] amino] methyl]-1,3-
' benzenedimethanol . _ _ -
Example 44  4-Hydroxy-oal-[[[[4~(5-phenylpentyl)oxy]butyl]amino]methyl] ;/\'
: 1,3-benzenedimethanol
25 Example 45 4‘-I-Iydroxy—azl [[7-[(2-pheny1ethoxy)hepty1]ammo]methyl] -1,3
" benzenedimethanol
Example 46  ol-{({5-{2~(4-Ethylphenyl )ethoxy] pentyl] amino] methyl]-4-
hydroxy-1, 3-benzenedimethanol
Example 47 4-Hydroxy-al-(( [6~[2~( 4-methylphenyl )ethoxy]hexyl] -
30 amino]methyl] -1,3-benzenedimethanol
Example 48  4-Hydroxy-al-[[[4-(2-phenylethoxy)butyl]amino]methyl]-1,3-
benzenedimethanol _
Example 49 4-Hydroxy-al-[ [ [5-(2-phenylethoxy )penﬁyl lamino]lmethyl]-1,3
‘benzenedimethanol hydrochloride
35 Example 50 4-Hydroxy-al-[[[5-(3-phenylpropoxy)pentyl]amino]methyl]-
1,3-benzenedimethanol hydrochloride



45 47 ' 90: 10: 1 80-81 46 48

3. 1. 0% 75-78 20 47 49 1. 0*
88.5-93.5 48 50 ' . 4:1:0* 75-7

51 _ 3:1* ?8 (hydrochl ori de) 50

3: 1* 50- 56 (Fwdrochlorlde) 2 o lica

was\deactivated with [ERR] + [1-[(6-Bronphexyl )oxy] met hyl ] benzene. 30 35
59 Exanpl e 51 4-Hydroxy-al-[[[5-(4-phenyl but oxy)pentyl am nol methyl]-1, 3-
benzenedi net hanol _A ni xture of Internediate 1 (1.15g), DVF (IOm), NN 5

di i sopropyl et hyl am ne ( 0
rde’aQ ﬂa’iﬁ{ﬂ u@ﬁ{._gl fied {4 % W t h
tra

for 2h. The m xt
hydrochl ori c aci ¢, basi ERR] Wi th B
”ﬁghF A0S BR

(2x80m ). The exfracts (50mM), dr| ed (NaZSoO -
) and evapor at ed| T _ was—purified by [FQTS]
using EA - nethapol3l- tfietdyl am e (85: 1§, ]lb %SA t he jel uanélt%Ogi ve the
pr oduct asgan oi ;hl s} was 2d| ssolfved in warm (151 ) and"Ctol ed to gifve
the title corrpou1d n ofiZ whi tg solid Qi}léslj‘) m p.| [ ERRp69671 .c. EN (KA -
4- Hydroxy-al -[[[p- 33 (4- metﬂoxyph Nyl ) et ;hogqépexyl ] arp noj me? hyl]-1, 3-
benzenedi net hano st ur € of | nfer medi &t619:X 0. 95g)|, I nt631E3di ate 54
(1.50g) and N, N P033 diisdr opyl ¢t hpoachmmatdgraphy ) [i n DVg74ggpl ecul ar
. sieve dried, |ln)3gas jhegg gdgpt 800 for é9h1 der nitrogen,__The clear
own sol ufd on SBPasified wth %[ERR] so ion (36nm) ?i?Tc? t he cl oudy
mxture was 37 + KI 89:10:1 96-99
38 38 89:10:1 72-75
39 39 4:1:0% 68-70
0 40 89:10:1 76-78
41 + 79:20:1 ' 69-70
15 42 41 89:10:1 79-81
43 45 3:1:0% 63-68
U 44 | 46 7:10:1 | 66-71
45 47 90:10:1 : 80-81
46 48 3:1:0* 75-78
20 47 49 3:1:0* 88.5-93.5
| 48 50 4:1:0*% ' 75-78
\v/*\v) 49 51 3:1* 66-67 (hydrochloride)
50 52 3:1* 50-56 (Hydrochloride)
25 ' * The silica was deactivated with NEt,

+ [1-[¢( 6-Bromohexyl Joxy]methyl] benzene

30

35



i

extracted with EA (3xI1QOm). The conbi ned organi‘c extracts were washed

4- Hydr oxy- [ ERR] -

consecutively with [ERR] (110M) and BR (50m ), dried [ERR] and 25 .
evaporated. The resultant oil (2.43g) was purified by [FCSJ[I] to give a
solid which, on trituration with ER (25m ) gave the title conmpound as a .
‘white solid (0.582g), mp. [ERR] Anal y5|s Found: - C, 68. 65; N

H, 8.55;N,3.35. [ERR] requires C, 69.05;H, 8. 4?5 N, 3.35% 30 Exanple 53 o/ .

[[[]-rmethyl-6- (2-phenylethoxy)hexyl I' am no] nethyl

1-1, 3- benzenedi net hanol A solution of Internediate 4 (0.94g) and

I nternedi ate 55 (
pal | adi um on char

0.6g9) in 35 et hanol (40m ) was hydrogenated over 10%
coal (0.25g) and 5% pl ati num on charcoal (0.25g) for 20h,

filtered, and evafExempled5l The residue was purified on a colum of silica

(Merck 9385, 50m
oil with ER(Iom
68-76. T.l.c. (M
[[(I-mathyl-6 (4-
solution of Jnter
(40M ) was dr og
pl ati num on charc

)4—h%g&rox¥;@0- [ f[ 059 h“%&%&h&i?%ﬁ%ﬁﬂ dmind] 4&&#@"-—& 9;1: O];n :) he
dimethanol Exanpl e 54 4-Hydroxy-[ERR]- , -
phmiwtulre t af Ihteonet] st mo]m&ﬁlw P’lﬂ ﬁ{hnb)a,nuem-edi met hanol A

ﬁ%%%e#%gg%ﬁ%gmg&%mhﬁg n"'c ar co (%" % glf(r)]"'a?st g‘g??ﬁlﬁi 855

5P far 2y fhe rEBhyre whs etiddteharity Or@tsenﬂ) ‘Beedifded duve pH4

was purified on a.geh Uﬂ"‘h&ém&hi&ﬁé ééﬁr Cnlsasmfa tbcﬁp l)néﬂ ISFME %x&g, %h@ 15

title conpound as
Exanpl e 55 4- Hydr

a white solid 0“8
@Wr@tefl with EA (2x8 Ve e extracts were washed with H,0 (50ml )=~ MJ

[[:-f?t hyl S (f pmgw(?ﬂwﬁwé@ée( d,alrraitw b JevmbdRabd |_id- vi&BZﬁ'%@{z@%‘nhéﬁo'wh
solutron o nt er nedl at n nme
Coom ) e it oodAR St IAtt B OB a‘éf s = e ooy iamine (8821511 as

15

20

25

30

35

the eluant to give the product as an oil. This was dissolved-in warm EA
(15ml) and cooled to give the title compound as an off-white solid
(0.35g) m.p. 117-1199,

T.l.c. EN (EA - CH 0H 17:3) Rf 0.32.

Example 52 .
4-Hydroxy-al-[ [ [6- [2-(4-methoxyphenyl )Jethoxy]lhexyl]amino)methyl]~1,3-

benzenedimethanol .
A mixture of Intermediate 1 (0.95g), Intermediate 54 (1.50g) and N,N _
diisopropylethylamine (1.35ml) in DMF (molecular sieve dried, 1lml) was

heated at 800 for lh under nitrogen. The clear brown solution was -~

basified with 8% NaHQO, solution (36ml) and the cloudy mixture was e
extracted with EA (3x110ml). The combined organic extracts were washed
consecutively with H,0 (110ml) and BR (50ml), dried (Nazsou) and
evaporated. The resultant oil (2.43g) was purified by [FCS][I] to give
a solid which, on trituration with ER (25ml) gave the title compound as
a white solid (0.582g), m.p. 101-102°,

Analysis Found: C,68.65;H,8.55;N,3.35.

C,,Hy5NOg requires C,69.055H,8.45;N,3.35%.

Example 53
4-Hydroxy-al-[ [ [1-methyl-6-( 2-phenyl ethoxy Jhexyl }aminolmethyl }-1,3-

benzenedimethanol

A solution of Intermediate 4 (0.94g) and Intermediate 55 (0.6g) in
ethanol (40ml) was hydrogenated over 10% palladium on charcoal (0.25g)
and 5% platinum on charcoal (0.25g) for 20h, filtered, and evaporated.
The residue was purified on a colum of silica (Merck 9385, 50ml) [I]




26 and 5% pl ati num on char coal (0.3g) for 20h, filtered and evapor &
"The residue was purified on_a colum of silica (Merck 9385; 90m) [I]
give a colourless oil. Trituration of the Oé W|th ER (20m ) gave the

.conpound as a white solid (0.89) mp. [ERR . [M Rf 0.25. 25
56+ 4- Hydroxy-[ ERR]-[[[] - et hyI 6 (2- phenyl et hoxy) hexyl ] am' no] met hyl | - 1,72
benzénedi net hanol . A sol uti I nt ernedi ate 60 . and I nternediate 4

*(2.19) in 30 afSofiNe 3¢ H esBeahl ) M“H%oﬁg% %cP%v‘é%tha%(}P’a]r)egéYe
pal | adi um on car baheceitdkysdinpb@@D g )a ahdtelsal id (o, 3) , CAlfoss<cmdal yst
(200nmg) at RT and .Ia&ngsqudéfc oPsessure. After 18h, the mxture was filtered
and the filtrate evapora I n"vacuo to give a yeI | ow solid. Purification
by [FCTS] (120g) with EA - nethanol - triethylamne (95:5:1) as eluant 35

gave the titd e co?ﬁl@g@ a white solid (480ng) mp. [ERR] T.l.c. EN
[ 7. 61 57

( EA- net hanol ') (19

4- Hydroxy-al -[[[] : 3t S+ -
benzenedi net hanol bénﬁaied‘imel:thaﬁ:fal I nternedl at e 4 (1. 459) and I nternedi ate 59

((:lharogéa: n(g 39) a dg‘gi’;é Pé?l nUtY g ?%9385‘ E)’FIO% E)%‘e Sgeﬁnhggrfﬁ?

evapor ated. The r@ghm f\&%nl[)u#an hndtooand:edobmmlm palladlmn(dvbcharcﬁaBHO 2g)
| OO 1] 9 t t he: Qi i
) [11] 9i vend Wb@éifmﬁﬁsorpbﬁarcgéi (‘(br %%1 %roieh x["‘xé%%ed""gkﬁ' 5@9&%@%)

gavethetiteco ound as a white solid

[M- Rf 0.2. Exanpl eGBGSAdwaaﬁwwaflﬂPsa(zobmyf@tlﬁm)(ﬂﬁrqﬁraw peeaml) [I]
\/]\am no] met hyl ] -1, 3tot§i%eﬂ@tﬂﬁd'l Ben#&oatvhital 4011d5(0.62 Uts70800f

Im/ermedlate4(2 g} iﬁd nediate 61 (2.0g) in ethano 120m ) was

hydr ogenat ed over T p ' *on charcoal (0.25Q)

15  Example 55
4-Hydroxy-al- [ [ [1-methyl-5-(3-phenylpropoxy)pentyl ] amino}methyl}-1, 3~

benzenedimethariol
A solution of Intermediate 4 (1.6g) and Intermediate 58 (1.0g) in
ethanol (60ml) was hydrogenated over 10% palladium on charcoal (0.3g)

~ 20 and 5% platinum on charcoal (0.3g) for 20h, filtered and evaporated.
The residue was purified on a column of silica (Merck 9385; 90ml) [I)
to give a colourless oil. Trituration of the oil with ER (20ml) 'gave
the title compound as a white solid (0.8g) m.p. 86-930,

A T.l.c. [M] Rf 0.25.

./ 25
Example 56
4-Hydroxy-al-| [ [1-¥ethyl—6-( 2-phenylethoxy)hexyllaminolmethylj-1,3-
benzenedimethanol.

A solution of Intermediate 60 (1.0g) and Intermediate 4 (2.19) in

30 absolute ethanol (60ml) was hydrogenated over a mixture of palladium on
carbon catalyst (200mg) and platinum on carbon catalyst (200mg) at RT
and atmospheric pressure. After 18h, the mixture was filtered and the
filtrate evaporated in vacuo to give a yellow solid. Purification by
[FCTS] (120g) with EA - methanol - triethylamine (95:5:1) as eluant

35 gave the title campound as a white solid (480mg) m.p. 82-840,
T.l.c. EN (EA-methanol)(19:1) Rf 0.37.




and _5% pl ati num on charcoal (0.45g) for 22h, flltered and evaporated. The

re was purified on a columm of silica (I\/brck 9385; 150nml) eluted with.

EA thanol - triethylamne (19:1:0.1) to give a 20 - colourless oil
(0.59), The oil in CHC13 (5m) was added to benzoic acid (0.2g) in [ERR]\—‘
(5m) and the [ ERR] was evaporated. The sidue was triturated with ER \J
(3x25m) to give the title conpound as a white solid (O. 369) m p. [ERR] N

TI c. [M R 0.Zawpke 57 Exanpl e 59

-[[[6-[2-(4-Fl uapg &w&%ﬁ%&;}l@tw@@%é@gg E%éﬁt‘%‘ﬁ%ﬁetﬂ;ﬂ!'w
hydroxy 1, 3- benz&ned e Tanmor I nter near ate 03
(896ng) in et hanmemhydrogenat ed over pre-reduced 5% pl ati num
oxi de-on-carbon @0sd8nitidh of Intwrtediitepal dladsg»nhaalmemag@gg (0% pia,,sted
with [ERR] O 359 0 e eas at a was . r
by filtrati on (H)f aﬁ%ﬂl{lﬁgﬁarsegq’%%ge%ﬁ%f |8‘ée<f Eg% [HEEET& ?‘Yﬁé @;29?
met hanol - triet I#W E@KWMFWB (B3g) fog @mef_ﬂaﬁeted andleuapatam

with ER the titl ensquagund vas r@ff‘e%”bﬁ‘%l SRS FL% Eﬁ % nt)
Anal ysi s Found: p% C, 68. 75; 45; N, § 1 requl resO 8“7]
H 8.15: N, 3.35% t° @,ygnﬂqglg@rless oil,’ ‘i‘nturatlon of the oil w1th ER (20ml) gave

4- Hydr oxy- al - [ [ [ @hé kitde aeny whpteoRexid (d:9g) m.p. 64-660, - ,

met hyl hexyl ]oam n%]ge é enzenedi net hanol A sol ution of Internediate

1 (1.45g) and | tetSted! ’0 9549) in 5 acetic acid (0.311g) and B
met hanol (22n1) was treated w th sodi um cyanoborohydride (0.228g) at RT. -

The m xture was g 1805 16h, and poured into 8% aqueous [ERR] (30m) Uf"
and extracted V\nrﬁ%—(‘?x . The corrbl ned dr| ed ERR] extracts wer e .

evaporated to gi u_u»;'.g-.. , o : \
resulting oil wageﬂ&nedméthgﬁélr Béﬁ%a‘ﬁétéhlER (25n1) and evaporat ed to give

g::n;): él glg_grrpoug al t1on of fntemltage Z 55997&? gnd &ntex.]medlate 61 ()gF\))r 191 19.
[ERR] [[[1, - Di mettheriol 5¢X28mphevaz! hydrpoanslted ndvek] 108 pal rsdtty dh- éhémdébm- 25
1, 3- benzenedi met QQ&]% platinum on charcoal (0.45g) for 22h, filtered and evaporated.
The residu_e was purified on a column of silica (Merck 9385; 150ml)
eluted with EA - methanol - triethylamine (19:1:0.1) to give a \f
20 colourless oil (0.5g). The oil in CHCl, (5ml) was added to benzoic
acid (0.2g) in CHCl, (5ml) and the CHCl, was evaporated. The residue
' was triturated with ER (3x25ml) to give the title compound as a white
solid (0.36g) m.p. 67-690. T.l.c. [M] RE 0.35.

NG
25  Example 59 s
al-[ [ [6~[2-(4-Fluorophenyl)ethoxy] -1-methylhexyl] amino]methyl]-4-

hydroxy-1,3-benzenedimethanol :
Intermediate 63 (623mg) and Intermediate 4 (896mg) in ethanol (20ml)
were hydrogenated over pre-reduced 5% platinum oxide-on-carbon (0.3g)
30 and 10%-palladium oxide-on-carbon (50% paste with H,0, 0.35g) until
uptake of hydrogen ceased. The catalyst was removed by filtration
(Hyflo) and the residue purified by [FCS] elutmg with EA - methanol -
trlethylamme (94:5:1+89:10:1) to give, after tr1turat10n w1th ER the
title campound as a cream solid (652mg) m.p. 60-620.
35 Analysis Found: C,68.75;H,8.45;N,3., 25.
C,,H;, FNO, requires C,68.7;:H, 8. 15;N,3.35%.




-

A solution of Internmediate 67 (0.70g) in ethanol (35m ) was hydrogenated
overs 5% pl ati num on charcoal. (0.2g) for 30nin, filtered and evaporated. Ahs
residue was triturated with CX - ER 9:1 to give the title canpound as a
white solid (0.51g) mp. 67-690. 20 % 1. c. [M Rf 0.3. Exanple 62
[ERR]-[[[1,!-D nethyl -6-(2-phenyl et hoxy) hexyl ] am no] net hyl - 4- hydr oxy-1, 3-
benrenedi net hanol 25 A sol ution of nethyl

S5- (bronmoacetyl) - 2- hydroxybenzoate (2.2g) Internediate 70 (2.0g) and

‘N, N-di i sopropy| ExgRpdenfdne (1.16g) in EA (40m ) was refluxed for 3h,

Itered and evapgydrioRg-«The[6-aSL ifetibrbhd o 5l tered and t he

fi

filtrate added dro SE 10 a SUSPENST O 0 o ER (100OmM) at
[ERR]. The m xﬂﬁ-ﬁgﬂﬂﬁé&ﬂlﬂg&g@' J 17l giybenzened une;thanqlr eated cautiously
With H20 (1 OM) A sclutiibh ext' mmﬁwlamath foydxs@qhém TRt éteredi 4t2M5 ((RB64 49) in

basified to pH8 su slurry was extracte
CHC13 (4x2%0n1 ) aglﬁ‘taﬁt% %gpggﬁgitr %’5483}% ¥as tfﬁé“%é’ﬁ'dhéf’@\h@
purified on a CGVmbOGQh}sirth:dOQRMgdkatgm5 'I:bEOmix)tut'@ v@BVﬁ:iﬁ.’b@d tfiok| B6h, and

gogp(égg?rpﬁz g bebgfeds Phid BQOaﬁg))ué}’%laHCOam( 90m1§8 xtracted w1t['\NéA F(%xi?ﬂn&)

(R) - (-) - 4- Hydr oXYe forpinest (ieleﬁ‘hémssgb.@@kyqqtéqueanvmmmp]gmesan oil
benzened| met hangh, dsgt)e«,rméql @gseplzglf(lzéqjggrg)[mgql ge&g{, r{gnoﬁbg,g%)ut e 500t
e %

et hanol m ) c 10% pal | um oxI de“on car

paste, 15 %g) giﬁué?t% mﬁ’bi@ké%ﬁ rS\ﬁaé%?rE"ﬁﬂﬁt? ¢lygskhe tible sgmpoupdtas
s ,renoved by Bivititet saiidt (0.JU8d) MyHl F58FIYOL her fi. bt r @ erfV@s 1€0NCeENt T at ed

i n vacuo. - The crude product was purlfled by [ FCS] using

EA-rrethanoI-trlethyI am ne 80:20:1 as eluant to give the title corrpound as’' a

very Vi scous oi Exoniple 61 (270ng) Specific Rotation [ ERR] [ERR] (c = 0.3

ERR T.1.c. A
I[:ounzj? ¢ 71- 14 ?ﬁ;ﬂgﬁ;E@métl{yﬂﬂ(h¥ﬁﬁéﬂy@ﬁr&x§%ﬂﬂmno]%e%gyl] Qailwﬁéﬁ‘oxy-
15 benzenedlmethanol

A solution of Intermediate 67 (0.70g) in ethanol (35ml) was

hydrogenated over 5% platinum on charcoal (0.2g) for 30min, filtered

\y .and evaporated. The residue was triturated with CX - ER 9:1 to give
the title compound as a white solid (0.51g) m.p. 67-69°,

200 T.l.c. [M] Rf 0.3.

Example 62
S, o al=[[1,1-Dimethyl-6-( 2-phenylethoxy)hexyl ] amino)methyl-4-hydroxy-1, 3~

A benzenedimethanol
25 A solution of methyl 5-(bromoacetyl)-2-hydroxybenzoate (2.29)-
Intermediate 70 (2.0g) and'N',N-dii'sopropyl ethylamine (1.16g) in EA
(40ml) was refluxed for 3h, filtered and evaporated. The residue in

ER (50ml) was filtered and the filtrate added dropwise to a suspension

of LiAlH, (1.6g) to ER (100ml) at 09. The mixture was stirred at RT
30 for 2h, treated cautiously with H,0 (10ml), acidified to pHl with

hydrochlpric acid (2M), and bhasified to pH8 with solid K,C0,. The

resulting slurry was extracted with CHCl, (4x200ml) and the dried

extract was evaporated. The residue was purified on a column of silica

(Merck 9385; 150ml) to give the title compound as a beige solid (0.3g)
35 m.p. 68-71%9, T.l.c. [M) Rf 0.2.




[ ERR] requires C 71.79;H,8.79; N, 3.49% 15 Exanple 64 .
etQXy- [ ERR] - [[[ 6- (3- phenyl propoxy) hexyl ] am no]-net hyl ] -1, 3- .

0
‘jﬁ%‘ met hanol (a)

Ky floxy- 3- (hydr oxynet hyl ) phenyl ] - 2- [6 (3- phenyl propoxy) hexyl ] 20 -
(phenyt'net hyl ) am no] et hanone N, N-Dii sopropyl ethyl amine (2.77g) in CH2C12 \./
(5m) was added to a stirred suspension of

2-brono-1-[4- hydrox - ghydroxymet hyl ) phenyl | - et hanone (2.5g) and
"I nternedi ate 22-%23&5954 n [ER]l (30ml). The sol ution was kept at 230 for

24h, washed w t {R)-HRR}-4 Edx [[a{lﬁd(

the crude produ £ Asetf . T.1.c. (isopropyl acet ate @ II1g
petrol eum b.p. 0. 4. '( b)
4- Hydr oxy- al - [[[Iet%@esmv r‘dé@%i/’) we&wypamem}a@tmymmte teehamrled60ml) over

i met hanol s A sol ghbafedaéed hos Q@di@ﬂhoéiﬂ% & dcakBor? 864 Wakt &1 R4 (lﬁf]%l' 2h
al1-adiurh

30 hydr o at e at nospheri c presure over Yo
\(I)\ﬁscar bon (Oyl g\ ggﬂ?f go/hoyﬁf:éq ](Fr(?'ﬁﬂ 'E%ﬁsﬁﬂn (T@elﬁ%a(l,&’itaw&@mmb% xt ur e
was filtered thifdliglathiy threugh ByElwoaad edet%ugrx@da:as Qdonceriti@téd |inWeseuo.
di ssolved in EAm, n educe ressur .
rla5| du\él o: | was %:&FE’?%Q& %ﬁg%%&?gﬁ%) H¥ {/ uﬁlﬁ%dFﬁE?’?r}aSSﬁﬁﬁ rﬁShYgé""é!?.
a white solid m8B:2(:EReg elyant &o ql[VEFE]eS@_tllEQ_gQMOasBE very visobus dile

sti mul antjgct i-on29dmg) FRR] - adr enor ecept ors of conpounds of the invention was

detier m ned. usi n%e% he .fol | ow ng: [LNEA- PI Cg‘ TRACHEAL STRI P PREPARATI ON 5 =

Tracheal ri ngs < Ei6 Rrtaliom [#)sggert 02Pod Sagfarates 5d Yont i nuousl y
super fused w t hTQaygenaradmephysnollegirdakt hynaline) 800I20:19n Rfont & JAng

i ndonet hacin [ ERR], and atr - at a rate of 2ni/nin.
Changes I n ten5| 0%11 Y5 tl'ﬁoél e%é?gﬁﬁﬁ'%f’e&rpﬁeggmed using an isonetric
strain gauge.. £@,H;sMgprgaitesns wefe7lcdAtH #T2N HBod9the duration of the
test by the '

Example 64 _ _ .
4-Hydroxy-cf-jj[[6—(3— phenylpropoxy)hexyl]amino]methyl}-1,3-
benzenedimethanol

(a) 1-[4-Hydoxy-23-(hydroxymethyl )phenyl] ~2-[6~( 3—phenyl propoxy Yhexyl]

20 ( phenylmet:hyl )am1no] ethanone
_l\lﬁ—Dusopropylethylamne (2.77g) in CH,Cl, (5ml) was added to a stirred
suspension of 2-bromo-1-[4-hydroxy-3-(hydroxymethyl )phenyl]-

')' _ ethanone (2.5g) and Intermediate 22 (4.15g) in CH,Cl, (30ml). The
' solution was kept at 230 for 24h, washed with H,0 (5x17.5ml) and
25 | evaporated in vacuo to give the crude product (a) as an oil.

T.l.c. (isopropyl acetate : light petroleum, b.p. 60-809, 1:1) Rf O.4.
~ (b) 4-Hydroxy-al-{[[6-(3-phenylpropoxy)hexyl} aminolmethyl-1,3-
benzenedimethanol ‘

A solution of the crude product (a) in absolute ethanol (120ml) was

30 “hydrogenated at 40_° and atmospheric presure over 10% palladium on carbon
(0.1g) and 10% platinum on carbon (0.1g) catalysts. The mixture was
filtered through Hyflo and evaporated to give an 0il. The oil was

dissolved in EA, the solution evaporated under reduced pressure and the

residual oil was triturated with EA (5ml) to give the title campound as
35 a white solid m.p. 81-82.50,

*



| inclusion of prostaglandi n [EliR] [ERR] in the superfusion fluid. Two bol us
dose-effect curves to the standard, isoprenaline, ([ERR] noles) were
obtained at the start of. each test in a cumulative fashion, allowing thé&ie\®
rel axation obtained with each 15 g4 to reach its own naxi num before the fe
i ncrement was nade. On conpletion of this dose-effect curve, sufficient
.tim—vas allowed for the tissue to recover (15-30min). After this tine,:
sequenti al cThecssimdiantreaibect 6pradrenmeceptorss bf ustnpcuridsr of i thet

i soprenal i neyan ' 0, HepsiWet e constructed as foll ows:
a 20 | ow concgn é}g%%(t%r}egng%&% eERRf;&?\ggt conmpound [ ERR]) was '
! nf usgad unt | FUIAER-PIGS FRAIEAD ) -i HetRga - &Hched its nmaxi num then t he

i nfusi ors WasTHARRESiAGS b€ rhduped® idl A NREr B ibRCAREafY, andraxi num of

30m n. After this period the procedure was repeate usl%g R{_OQF?SSI vel y

i ncreasi ng cEMtERMPURLY oRPesEusRTONT Y O peenated PHYR1Pgdctiny Krethi sl e

concent r at i ogoRtl 68 tcopbsMARgOHdameathciRotRARYOYRYS &6 atrdgiad by conparison
of the concepjr.athon-ef t _curve t pnstruycted wi.th that preyiously

obt ai ned for@’%@pr@n?ﬁi %@Caﬁaaet? ?e&é’ﬂf’é'g‘“éq%%%tmc‘b%éﬁ? r°afte|¥j6?1

(i soprenal i nereparation) #&ifd measired| uxingt &d is@fetribustaiingawgeact i on was al so
nmeasure-J. fog e fesp e | | ' he

i nfusi onlq o] %"cf‘%%%%%\%’%r‘g&%ec%p sc{:mgdr gggr%{v?mwa?%a?igﬁr%{ %%ﬁg%&s}n g'sgi nst
response nagindludéon @gfdpquaaglda@ie,Fzmu(_&t?xclﬁ"f!ﬁ)ﬁeénf@ﬁ SRrfusdanum _

. responses VeER,idet efi BSths dosderfli@ @lids ¥oOfheCofliAHPES i8bpidHaliny,enti on

afford prot ectéJ n ag_?é nst hi stam ne-induced _bronchocgnstriction was
0

denbnst r at ed (MEPNG“TU¥AOT 0 MPSeF h FereaRbei T dsabUMRER PItCef Bafhotest The
principle of ji heciiRilaeivd Fabhedn, DEPIEAAE Ohet Félxheiod 8BEEine withees@ase in
tidal vaolunme, and hence to _an,increase |.n respiratory rate.. .Guinea pigs
were pl aed I TRARROIE BOUJRRIUE, PRE: S PRk LrgreTehtois SefSr abRa, | by
nmeans of a cedrpletiddbd thiBasdse—effedteadred)asheficantt &ike dpmsciliniyed.

Pressure ¢ haP&'e%hé nt.{[sgleze bt%d)éeggv%r}b?fs-mmin) . After this time, sequential

concentration-effect curves were constructed for first isoprenaline

O

_ and then the test compound. These were constructed as follows: a
./ 20 1low concentration (isoprenaline 3x10~10M; test compound
- 1x10~10M) was infused until any response obtained had reached its
maximum, then the infusion was storped and the tissue allowed to
recover for a maximum of 30min. After this period the procedure was
repeated using progressively increasing concentrations of agonist,
\\J 25 and in this way, whole concentration-effect curves obtained.
_— Potency was determined by conparison of the concentration-effect
curve thus constructed with that previously obtained for

- isoprenaline and expressed as equipotent concentration (iscprenaline

ECen ?ESt compgtmd vas calculated.
BCg, iscprenaline -

=1) i.e.

30 Duration of action was also measurei for each response, and is the
time taken from stopping the infusion to’'50% recovery. Graphs were
drawn for duration times against re=ponse magnitude, and from these,

duration times for 50% maximum resjvonses were determined.

re




= o -»

10 were nonitored by neans of a | ow pressure transducer, from which was
derlved a continuous, |linear recording of respiratory rate by neans of an’
Nt aneous rateneter connected to a chart recorder. The ‘head chanber
gbnnected to .an expansi on chanmber into ich a histam ne aerosol was - -
gn froma solution of set concentratlo% 15 (usually 5mg/ M) for a
predeterm ned period (usually 10-15seconds). At the end of this period, the °
aerosol was switclide ahility if cHPYIIhOS Hie imeentien it ALfasAtRESteOkion t he
aerosol i zed hi st ardgagnst! hli$taminé-ieaaed Boorhobd¥Rest ivRtvwas Bérfonsesticdalsiny
rate increased by 40% (ﬂgr for a total of 4 mn, whichever was the sooner.
The degree 20 of E¥istriction was expressed in terns of the area
under the res%mscmecm@mmmea pi gs were chall enged at intervals
e oat oo TREAIARRNELE GaNALARL 1 AR DBINIRLAG e 030 LS s

the test conmpdund aerosol or oral rout € response to
hi st am ne reassesé’@ﬂ"-'?qstes%" &idzl velvmeroand desee tenen tinereass in zespinatennl s

thereafter for uprhee24bumpdg§eer&plh@§d |1H9a3:h6Pé‘%d @fpldep@smogfaghne. d.eat -
conpound, a dose- rggggelzonsgqllp e‘? he maxi ]at ectlon was det er(repl d, and
the tinme taken (uff heY A8 N ALy AR PALHS anf e

return to pre- testchaﬂnmoalm apbodyecha‘mberLe\mleSsum eharigeedin Ithe Ibodp sehambereach

test conpound, SUI ?%b E\ Lng 854 1%#;%@&%11& ftr??,'s—e nl.;'/,erf?cﬁ%[‘. wag

are exanples 0 e ornu ons of ¢co I on
term"active ingrderived aj ngirupuserkinear eceptiageof resnmapgunc:am Wh@ean% ~

| nvention and cangg€an fiﬂétaﬁf&@ﬁé&& ratimet & ROHASELRE doX @Bt 2recorder. TRYY €t
These may be prepared by the nornal nethods such as wet g ranul ation or

di rect conpressi o2} cha'“tl?i"'r Y8 TBRPTELst AnngneRsit cheiber into whidh; §e
i ngr edi ent histamine aerosol was dtifelM fromca welutiohnet Get | aonesstrabion

196.5 s (usually Smg/ml) for a predetermined period (usually 10-15seconds).
At the end of this period, the aerosol was switched off, but the
guinea pig was left in contact with the aerosolized histamine still

in the expahsion chamber until his respiratory rate increased by
40%, or for a total of 4 min, __whi_cheve_r was the sooner. The degreeg
20 of bronohoo_onstriction was expressed in terms of th_e' area under the
respiratory rate curve. Guinea-pigs were challenged at intervals
until their rate responses were constant, then they were given a
dose of the test compound by either aefosol or oral route, and the
response to histamine reassessed first at 30 min post dose, and then J
25 at intervals thereafter for up to 24h post dose. By testing a range
of doses of the test ccmpound, a dose—relationsmp in the maximum
protectlon was determined, and the time taken (up to 24h) for the
response to histamine challenge to return to pre~test compound
protection levels determined. Each dose of each test compound was
30 tested in at least 4 animals.

N



Magnesi um St ear ate BP ' 1.5 Conpression wei ght

200.0 The active ingredient is sieved through a suitable sieve, 15

bl ended with the excipients and conpressed using 7mm di anet er punches.
Tabl ets of other strengths may be prepared by altering the ratio of active
I ngredient to mcrocrystalline cellulose or the conpression weight and

usi Ng’punches 20 to suit. B. Wt G anudl £8 on ng/ tabl et Active

i ngr edi ent The following are ekxdhmpland ask A table formulations of
151.5 25 Starch BP . . . e 0230, 0, o
Pregel ati ni sed Nacf%"gpﬁf'}f%ho%l}he inventiofy o W& AT maG e gsdient

1.5 Conpression wes giged herein to represent 20Ganpthasdacifi vidhe nigresfiteivn i s
sieved through a s tall &l edsy kamprand dledeth M dd d AdL8618t2r ch and
pregel ati ni sed mai ze starch’ Suitaaﬂf\mﬂunes of pwﬁ%“ed wat er” are added
and the powlers xaRIR%Hul ated. After drying, the granules are screened and

bl ended with the TRgE MM IS G eered Ny OHRN U Analll nd 41U S MR L SELArd 1L O
tablets 3% u5|qﬁazgﬂ%djaneter.punches. Tabl ets of other strengths may be

prepared by alter§ L1 i SHIRTY FEIMESREDt to | actose or the

conpressi on wei ght. andirsaty Gumpresssiton sui t . - 67 - C For buccal
adm ni stration ng/tablet Active ingredient n YO
Lact ose BP .94.8 5 Sucroé%uﬁgl——-
86. 7 10 Active ingredient 2.0
K,\ - Microcrystalline Cellulose USP 196.5
N\, Magnesium Stearate BP 1.5
Compression weight ' 200.0

_ The active ingredient is sieved through a suitable sieve,
15 blended with the excipients and compressed using 7mm
diameter punches.'
Tablets of other strengths may be prepared by altering
the ratio of active ingredient to microcrystalline

Lﬁj cellulose or the compression weight and using punches
20 to suit.
B. Wet Granulation
mg/tablet
_ Active ingredient 2.0
N~ Lactose BP 151.5
~ 25 Starch BP 30.0
Pregelatinised Maize Starch BP 15.0
Magnesium Stearate BP 1.5
Compression weight 200.0

The active ingredient is sieved through a suitable sieve
30  and blended with lactose, starch and pregelatinised

maize starch. Suitable volumes of purified water are

added and the powders are granulated. After drying, the

granules are screened and blended with the magnesium

stearate. The granules are then compressed into tablets
35 ' using 7mm diameter punthes. .

Tablets of other strengths may be prepared by altering the

ratio of active ingredient to lactose or the compression

weight and using punches to suit.



—Hyd
1

S
an

1.0 25

ypr opyl nmet hyl cel | ul ose

15.0 Magnesi um St earate BP

ressi on wei ght 200.0 The active ingredient i

hrough a suitable sieve 10 and bl ended with-the | actose, sucr
roxypropyl - nmethyl cellul ose. Suitable volunes of purified water are -
added and the powders are granulated. After drying, the granules are ;
screened and bl ended with the magnesi um stearate. The granul es are then
conpressed into tablets 15 usi ng suitabl e punches. The tablets may be
filmcoated with suitable filmform ng ﬁhf%ﬁrbjs, such as hydr oxypropyl
met hyl cel | ul oge, u¥Forg baiceadamdntiedistireutdon Al ternatively the tablets

be sugar coated. 20 Capsul es ng/ capsul es Active'ingrggiﬁgagﬂt
2.0 * Starch 1500 97.0 Magn earate BP

Fi | | Ardiiglet ingredient 10B®* Aformo

S .
ose

w .

may

f

directly conpressibhe+tsisa @ The active ingredient is sigyggd and bl ended
with the excipients. The mx is filled into size No. 2 hard 30 ~ gelati
capsul esBusi ng sui SHSFOSRadY nery. O her doses may be prifpafed by alte
the fill weight and@ydiroxgpeopdinethylgield wllosecapsul e Si ze5 t® suit.
Syrup This may be ﬁither ;8 SUCIOse .or psucrose free presentlaté' on. A

Sucrose Syrup 5

agnésium e

ng/ 5m

dose Active ingredCempression weight 2.0 SEIY¥bde BP

2750.0

10

13

20

25

30

The active ingredient is sieved through a suitable sieve
and blended with the lactose, sucrose and hydroxypropyl-

‘methylcellulose. Suitable volumes of purified water

are added and the powders are granulated. After drying,
the grahules are screened and blended with the magnesium
stearate. The granules are then compressed into tablets
using suitable punches. _ | |

The tablets may be film coated with suitable film forming
materials, Such as hydroxypropyl methylcellulose, using
standard techniques. Alternatively the tablets may be
sugar coated.

Capsules
mg/capsules

“Active ingredient ' ' 2.0
* Starch 1500 S 97.0
Magnesium Stearate BP 1.0

Fill weight . 100.0
* A form of directly compressible starch.

'The active ingredient is sieved and blended with the

excipients. The mix is filled into size No. 2 hard
gelatin capsqles using suitable machinery. Other
doses may be prepared by altering the £i11 weight and
if necessary changing the capsule size to suit.’

n
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G'ycerine BP 500. 0 Buffer ) 10
Fl avour L as required Col our )
Preservative ) Purified Water BP to 5.0m The
active ingredient, buffer, flavour, colour and preservative are dissol
in some of the water and the 15 glycerine is added. The renai nder of
wat®# is heated to dissolve the sucrose and is then cooled. The two
sol utions are conbined, adjusted to vol ume”a®® Ti xed. The syrup produced
is-clarified bysifhération. 20 B Sucrose-Free ng/5mL dose Active

| ngr edi ent TQE%OWaY be either a gﬁé?@s%%g%géggéggglfpgégé¥$§é$gé fgnpSP

(viscosity type

) Fl avour ) Col our as required
Preservative ) ngr_ . Purified Water BP to

5.0m 30 The ﬁydro§§%f§%§r§%§?ﬁylcelIulose I's dispersed-in hot water,
cool ed and5t hen mi xed with an aqueous sol ution containi ng thg/smtgese

i ngredi ent and the bgggivgogpgpgaggngf the formulation. The resglgant
solution is adjusted to volune and m xed. The syrup produced_is clarified

by filtration. - 6BuckeserBl Dose Pressurised Aerosol A 2%2pRnsion
Aerosol ng/netered dgsgcerine BPer can 500.0
' Buffer ) .
_ Flavour ) .
o - 10 Colour. ) as required
\\/ Preservative ) . _
| purified Water BP to 5.0ml

The active ingredient, buffer, flavour, colour and
preservative are dissolved in some of the water and the

15 glyéerine is added. The remainder of the water is
heated to dissolve the sucrose and is then cooled. The
‘two solutions are combined, adjusted to volume and

iﬁj mixed. The syrup produced is clarified by filtration.

20 B. Sucrose-Free
mg/5ml dose
Active ingredient 2.0mg
A ' Hydroxypropyl methylcellulose USP
\\/' ' (viscosity type 4000) 22.5mg

Buffer ' )
25 Flavour )

~Colour ) as required

- Preservative ) :

Sweetener )

Purified Water BP to 5.0ml
30

‘The hydroxypropyl methylcellulose is dispersed in hot
water, cooled and then mixed with an aqueous solution
containing the active ingredient and the other components
of the formulation. The resultant solution is adjusted"
to volume and mixed. The syrup produced_is clarified

35 by filtration.



I ngredi ent m cronised. 0. 100 26. 40ng 5 Oeic Acid

0. 010 2.64ng Trichl orof | uor onet hane BP.
» 5.67g Dichl orodi fl uor onet hane BP 61. 25
14. 70g The active ingredient is mcronised in a fluid energy mll 10 to a
fine particle size range. The Oeic Acid is mxed wth the ;
Trichl orof | uoronet hane at a tenperature of 10-15 C and the m croni sed drug/ N
i-s mixed into the solution with a high shearggrixer. The suspension is
nmetered into alun1n|un1aerosol cans and suitable netering valves, 15

del i vering 85Mgt CeM€I9%%*!0 t he cans and t he

Di chlorodlflugronegbgggnggoarggsggglf|IIed into the cans through the

val ves. B. Sol ut.i on Aerosol 20 qg!netered
dose Per can Active ingredient D2g/metered dose 1g r _can
24. Ong Et hanoAcBPve ingredient micronised. 500 0.100 1.8@@ 40mg
Trichl orgfluo h B 18. 875 4. 53¢

Di chl orogl fl ugggﬁ%t Qﬁd EB 48. 525 . - 0.010 11.65g 25 A e| c a(ﬁ d

BP, or a SU|tﬁbieh%Qrpiéuaﬁpm@t@anSp§ﬁ 85 (sol@di-#dn triol eate) mdy&flgso be

i ncl uded. TheDilEﬁwfoaaaliﬁ%%btlnan@l 390l ved igq iae et hanol toggtfiefg30
with the oleic acid or surfactant if used. The alcoholic solution is

netered into suitable aerosol containers followed by the

trichlorofl UOTﬁeEabamee $nlg&-elallenltetw.e;r migroalivedl dme af filvied endrgyt e ll
containeiﬁ g d|c . or odi Qronethane is p e.filled, i.nto.th
e

APSEL Ardeopar a1 AoE IRl PR R acly o BT

2.0ng * Vvtepwmth Ek® Trichlorofluorgomethane at a Iemperature 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,
15 dellverlncr 85mg of suspension are crimped onto the cans
and the Dichlorodifluoromethane is pressure fllled into
' the cans through the valves. | '

B. Solution Aerosol
20 : mg/metered dose Per can
~ Active ingredient 0.100 24 .0mg
Ethanol BP 7.500 | 1.80g o
Trichlorofluoromethane BP 18.875 4.53g ;;/)~'
Dichlorodifluoromethane BP 48.525 11.65¢g

25
Oleic acid BP, or a suitable surfactant e.g. Span 85
(sorbitan trioleate) may also be included.

The active ingredient is dissolved in the ethanol together
30 with the oleic acid or surfactant if used. The alcoholic
solution is metered into suitable aerosol containers
" followed by-the trichlorofluoromethane. Suitable metering
valves are crimped onto the containers and dichlorodi- -
fluoromethane is pressure filled into them through the
35 valves.



* A proprietary grade of Adepé Solidus Ph. Eur. 5 A suspension of the

actjve ingredient in nolten Wtepsol is prepared and filled, using sui t ab¥E f
machi nery, into |l.g size suppositary noulds. 10 I njection for Intravengus)
Adm nistration ng/m Active ingredient 0. 5ng Sodi W

Chfori de BP as required Water for Injection BP . to
e O 15 Sodlunlchlorlde may be added to adjust the tonicity of the
"sol ution and the pH may be adj usted, using atPd or alkali, to that of
optlnun1stab|Ilsypgagieériagllltate solution of the actlve |ngred|ent
Alternatively 20 sg gable buf f Its may be used. The solution is
prepared, clarified @h 1Y?I*%ﬂr'§ ppropriate size anpoul €s’Seal ed by
fusion of the glass. *TMEtep;etLHb is sterilista by heating 1n0&n autocl ave
using one of th o e V. h | uti on may be
sterilised-by f?l? éfB%ﬁPéﬁ%fY %fé%eféﬁoﬁg€%$l?%y%%%guggs Eﬁger ‘aseptic
condi ti ons® The sol ution may be packed under an inert atnosphere of

nitrogen or Othﬁrsﬁﬂbéﬁgiéngéﬁ thehateivenisgrédidgesidlmolten Witepsol
ng/ cartridge Active In

I en L ac BP
to 25. 01 $hBT §RRT é g%fgﬁ?'|§Sh?%r5“+§%al?nm%p?+8$ﬁ en%$g§ mll
to a fine partiQgesszéesﬂppgslpargrmbul@sendlng 35 with normal tabletting
grade lactose in a high energy m xer. The powder blend is filled into No. 3
hard gel atin capsules on a suitable encapsul ating machi ne. The contents of

. the cartri d@8es ineeaumonl§Oerédtnezggoaspéimeﬁ shnatéensuch as the d axo
‘Rgiﬁhaler mg /ml
: Active ingredient 0.5mg
Sodium Chloride BP as required
Water for Injection BP to © 1.0ml
15

Sodium chloride may be added to adjust the tonicity of
the solution and the pH may be adjusted, using acid or
, alkali, to that of optimum stability and/or facilitate
solution of the active ingredient. Alternatively
20 suitable buffer salts may be used.
The solution is prepared, clarified and filled into
appropriate size ampoules sealed by fusion of the glass.
Q,/' The injection is sterilised by heating in an autoclave
N using one of the acceptable cycles. Alternatively the
25 solution may be sterilised by filtration and filled
into sterile ampoules under aseptic conditions. The
solution may be packed under an inert atmosphere of
nitrogen or other suitable gas.
Inhalation Cartfridges

30 o _ mg/cartridge
Active ingredient micronised 0.200
Lactose BP : T to . 25.0

The active ingredient is micronised in a fluid energy
mill to a fine particle size range prior'to blending

35 with normal tabletting 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 admlnlaferip using a
powder inhaler such as the Glaxo Rotahalesl



CLAI MS: 1. Conpounds of the generaLjffrnula (I) [ERR] wherein mis an
yedpr from2 to 8 and n is an integey froml.to 7 with the proviso that

u

group of fornula [ERR] where pis 1 2; and Gnd “Whi ch may be t
sanme or different, each represents a hydrogen atomor a [ERR] al kyl group
with the prOV|so that the sumtotal of carbon atoms in [ERR] and [ERR] is

PISysum total of men is 4 to 12; Ar represents a phenyl group which may be

si¥- stituted or substituted by one or -two Hm Hllﬂetu t ed from y
hal ogen atons, [ERR] al kyland [ERR] alkoxy gr ernedloxiE{

not nore tHhaRI%S:and physi ol ogi cal |y acceptabl e salts and sol vates thereof.

2. Conmpeunds e 3 and nis 6;, or mis 4
and nis ? 4 ore§§8°858%1%§ %hanghﬁefgq2%8§mu§géi) 5; mis 6 and nis 2
or 3. 3. Compounds according to claim1, wherein the sumtotal of mtn is
7, 8, 9 or 10. 72 4. Compounds according to any of clainms 1 to 3,
mhereln [ ERR] andﬂbgﬁR] whi ch may bglthe sanme or different, each
represents a hydrogen€atom or a nethyE group. 5. Conpounds according to
sents an unsubstituted phenyl group

any of clains 1 to 4,
or a phenyl grouPHs
fluorine atons, nethok
formula (la):

ein Ar repr

le yps. 6. Conmpounds of the general

wherein

m is an integer from 2 to 8 and

n is an integer from 1 to 7 with the proviso that

the sum total of m+n is 4 to 12;

Ar fepresents a phenyl group which may be unsub-

stituted or substituted by one or two substituents

selected from halogen atoms, Ci-3 alkylandt:l_3

alkoxy groups, or by an alkylenedioxy group of

formula ;OKCHz)pU- where p is 1 or 2; and

Rl and Rz, which may be the same or different,
eadh_fepresents a hydrogen atom or a 01_3 alkyl
group with the proviso that the sum total of carbon
atoms in R1 and R2 is not more than 4;

and physiologically accéptable'salts and solvatés_thereof.

2.  Compounds according to claim 1, wherein m is 3 and

n is 6; 6r mis 4 and n is 3, 4 or 5; or m is 5 and

nis 2, 3, 4 or 5; or mis 6 and n is 2 or 3.

3. Compounds according to claim 1, wherein the sum

total of m+n is 7, 8, 9 or 10.

i?CB ﬁﬁiMGggbhu@nKCHglﬁcbed fré® chl orine and
d ne



[ERR] wherein R and R are as defined for general fornula I in claim1;
an jnteger from3 to 6 and n is an integer fro OVIS‘
that the sumtotal of men is 7 to 10 |ncIu i ve; henyl or
substituted by a methyl or methoxy group ¢ a fIM!@MM tﬂm]e ato
and-t he physiol ogically acceptable salts and sol

Cbﬁpoﬂnds of the general formula (la) according to claim6, wherein [ERR]
is a hydrogen atomand [ERR] is a hydrogen atom or a nethyl group. 8.
Conpounds of the general formula la according to. claim®6, wherein [ ERR]
and [ERR], wgich neympeuhdle se88r@ingi £esentof sc Bamhs al hyslrpgen atom or a

met hyl group, mis 73- 4,0or 5" nis 2, 3 or 4 and Ar is phenyl or
phenyl sub- shérelndRﬂJyand clai2 Qr i wieicin thzh]aobe nehet samerom dlidtm«;nbr met hyl
group. 9. 4- Hydroxy-a [[[ 6- (4- phenyl but oxy) hexyl ] am no] net hyl ] - 1,

3- benzened|neahhnoepaﬁdeph§s$ohﬁ@r@9¢myah@@e@ﬁa%l@ﬁthﬂlsgt¢w9eof 10
4- Hydr oxy- [ ERR] - & _ ) _ .
(4- phenyl but Bxy) heXPTPaRTHS] ABERTEF0Y, 80 LAMS FBF Hetanb| to 4, wherein

1- hydr oxy- 2- napht hal enecar boxyl ate. 10 1. unds_ of t e era
forﬁula Y acéBPH?HﬁeﬁﬁnE?a?ﬁ1%p§%?%Ef§ﬂt?#éﬁpﬁp§¥”g§°u9 or a iy |

ﬁEPKS[ny gEgE%Qé[éﬂbée%ﬁand¥ B%Oﬁgéygggggll&gﬂ£mgelected from chlorine

- (1 6- ( 2- phegyh et hoxy) hexytbagi nﬂ;e%;?y' dnd InSelbeZensdidet hanol ;

\*ﬁ\) 6. ‘Compounds of the general formula (Ia):
HOCH2 Rl .
X | |
HO- '©——C|?HCH2NH(;,‘(CH2) -0—(CH2)n-Ar {Ia)
' OH R?
c wherein
e’ 1 . o2 : .
R™ and R” are as defined for general formula I i
claim 1;
m is an integer from 3 to 6 and
\V/& 3 n is an integer from 2 to 6 with the proviso that
AN

the sum total of m+tn is 7 to 10 inclusive; and
Ar is phenyl or phenyl substituted by a methyl or
methoxy group or a fluorine or chlorine atom;
and the physiologically acceptable salts and solvates
thereof. |
7. Compounds of the general formula (Ia) according to
claim 6, wherein_R1 is a hydrogen atom and R2 is a hydrogen
atom or a methyl group.
8. Compounds of the general formula Ia according to

1

claim 6, wherein R~ and R2, which may be the same or

different is each a hydrogen atom or a methyl group, m is



- 4- hydroxy-[ ERR] - (([ 5- (4-phenyl but oxy) ‘

penzenedi net hanol 4-hydroxy-a -[[[]-nmet hyl-6-(2-phenyl et hoxy) hexyl] -

am nof'net hyl ] - 1, 3- benzenedi net hanol ; 1 4-hydrox
[ ! met hg;l iy 5- (3- phenyl pr opoxy) pent yl]- 2% 4 6”"'“' "II" III" "III " IIII
am no] net hyl ] - 1, 3- benzenedi net hanol ; 1 4-hydroxy-a -
-[[[I-methyl-5- (4 phenylbutoxy)pentyl] 73 P
am no] net hyl ] - 1, 3- benzenedi net hanal ; hydroxy-[ERR]-[
[[I-ethyl - 6- 620Bh8ayRetRoRy) ReRYl £- 2A¢i AB] #Et RYEPYL, orpeheantdFHbrhanol ; 25

[ ERR] - [ (1 1s@hﬁﬁtaﬁ|b§ 42chheryhet bexy)liexyhéagtBMl or a- methoxy or
‘met hyl - 4- hydrgﬁﬁﬁi - benzenedi net hanol ; [ERR] - |

[[6-[2-(4-F1 T ey P?Bthox%]-l met hyl hexyl ] -
am no] net hyl Pz 4- h}dHpdyeoky3e éﬁtéﬁedrphehmhbhtoﬁyhydxyxyabEﬁﬁmmethyl]-
6- 4- b 11-1- 30
nLELyILgxgl gﬁ?ngfxggﬁg%}%gigggé%z£nedlnethanol -74- 4-hydroxy-[ ERR]
ST (T- nethyIaBd(n patalosicakiyhaggeptabkensa kbshyhereos. benzenedi net hanol ;
hydr oxy- [Efﬁﬂ [hﬁﬂ&&rbﬁyﬁa hxk@@enyl)ethoxy]hexyl]
n

4-
[ERRI L[ ([ 6. [ S4TBBERYLPUERERYAFEY hoaht FRA9P 1Ak o} nirhghpenedimethanol.,

4- hydr oxy- 1 3—hyaieﬁ§dzHﬁabhﬂhhlenecarboxylate

gmh%g]r Orret hy ] [ [ [ Zene%?%%%l%pff¥§)nuég§@@cggﬁqg]to claiml selected fraom

[[[6-(3-(4- fIuoréphﬁdyp¥ﬁrprkyfhé&yP?%nYhntopQ&Y)hexyl]aM1n0]' é‘f

=@t hyl | - 4- hyﬂg@ﬁglj,ﬁ §eggﬁgggé5§ﬁg@99ﬁoland the physiol ogically acceptab
salts thereof naceuti cal conposition cog3r|3|ng at | east one

conpound of generéThYGFﬁﬁYa“(ff[Qs(%e?? lethaxy)he o]methyl]

-1,3-benzenedimethanol;
15 4—hydroXy—aL{[[5-(4-phenylbutoxy)pentjﬂamino]methyl]
-1, 3-benzenedimethanol
4—hydroxy—a1—[[[1-methy1-6-(z-phenylethoxy)hexyl]-
-amino]methyl]-1,3-benzenedimethanol; o

1]ami

4- hydroxy-al—[[[l-methyl =-5-(3~ phenylpropoxy)pentyl]— kﬂ/
20 amino]methyl]-1,3-benzenedimethanol; . '
4—hydroxy-a1-[[[1—methy1-5—(4-pheny1butoxy)penty1]-
aminolmethyl]~1,3-benzenedimethanol; '
4-hydroxy—a1-[[[1-ethy1-6-(2-pheny1ethoxy)hexyl}-
-amino]methyl]-1,3-benzenedimethanol; | ;,f
25 «l-[[[1,1~dimethyl-6-(2-phenylethoxy Yhexyljamino]-
methyl 4-hydroxy-1, 3- benzenedlmethanol
o —[[[6-[2 (4- fluorophenyl)ethoxy] l1-methylhexyl]-
aminojmethyl ]-4-hydroxy-1, 3-benzenediemthanol;
4-hydroxy-a1—[[[6-[3-(4-methoxypheny1)propoxylj-l-

S

30 methylhexyl]amino]methyl]-1,3-benzenedimethanol;



claims 1 to 11 or a physiologically acceptabl e sal+—35—-e+—selvate

thereof, together with a physiologically accepta | rexcip
13. A conpositi-on as claimed in claim12 in a ﬁm m Eﬂﬁl“
adm nistration by inhalation or insufflation. 1477% s as

claivred in claim12 in a form20 suitable for oral, buccal, parental,
.top¥ﬁ®I or rectal adm nistration. 15. ;Ajgpqposition as clainmed in claim
13, presented as a dry powder, jan aerosol 'spray or in a formfor delivery
from a nebul i ser. 23-hydroxy-A pridddsseftdy 16 (Frapenalivortoay d@exyddound of
general fornul aa“gj}l{)o]q,%gﬁj\binpqd’ 3-benARANBd ¥t A dAY:Si 0- 1 ogically acceptable

salt or solvate ereof, | ch qpr ocess conpri (1) d t '
conpound of general ﬁ-d?m%moslpﬂr{ Rﬁrﬂ@ﬂ%ﬂ?}sﬁﬁs@ %ﬁ@%@ﬁ%&tl&oﬁx% g " e
?IE% ating ?rEl Rg]ﬁi%}riifetgﬁﬂejf-eﬂ,ﬁ*ﬁéﬁ.ﬂe(gle(dlilnbéthanc{lERR] (wherein [ERR

an ~each represent s, a hydrogen at.om.or r i d
R4 is a hytrogen at &by r\/ﬁeﬁs[g: (31 l&ﬂqzﬁrior{’gleé’dt © &oxdigrs%rxgiltﬁ%%{ﬁ%]g‘{e( I])a]rl
I[ERR] 2 (Mer)elﬁm@mxsﬂlmehzm&diaIBthfIiMd inclaiml and L is a
eavi ng group) or wjl ]ﬁggpgpqq — : Hdﬂ?ﬁ dher-ein R
2, m n and Ar are aésmdgqfl ned 1 n c[I(HaiEm 1; -?Arge t]ﬁg%ﬂr%s@nl?)eetof a rheducie'lngI
agent, fol | owecrning Emsthy ol-ladr Ranaenadime idigds where present; or (2)
reducing an intermedifatg (- (NE-A 1 do¥dBHen 1M prod dfshelpieraiimat -and Ar

are as defined in claim1, .
; 10 methyl J-4-hydroxy-1,3-benzenedimethanol;
N

and the physiologically acceptable salts thereof.
12, A pharmaceutical composition comprising at. least
one compound of general formula (I) as defined in any of
claims 1 to 11 or a physiologically acceptable salt

15 or solvate thereof, together with a physiologically
acceptable carrier or excipiént.

13. A composition as claimed in claim 12 in a form
: suitable for administration by inhalation or insufflation.
~ 14. A composition as claimed in claim 12 in a form
20 suitable for oral, buccal, parental, topical or rectal
administration. '
15. A composition as claimed in claim 13, presented
s as a dry powder, an aerosol spray or in a form for
/ delivery from a nebuliser.

25 16. A process for the preparation of a compound of
general formula (I) as defined in claim 1 or a physio-
logically acceptable salt or solvate thereof, which
process comprises: (1) in order to obtain a compound
of general formula (I) in which R1 is a hydrogen atom,

30' alkylating an amine of general formula (II):



5 a hydrogen atomor a protecting group, and at |east one of X [ERR
Fesent s a reduci ble group and the other group or groups have the .
gs:- Xi.s [ERR] [ERR] is -CHOH)- [ERR] "is -CH2NR3, and X3 is -CRIR2
(CH2)n1Iand X4 is [ERR] where [ERR andyglare as defined in claim1l) or a 2 )
protected derivative thereof followed by-renoval of any protecting gr oup

where present; or (3) reacting a conpound of generaf—fornn+a—fh$+ [E %

(wherein Z represents a group [ERR] or [ERR] mh , “whi ch
may be the sane or different, each represents a um! Em
protecting group and L is a Ieaving group) with al formul a

(V1) [ERR (mherel [ is a hydrogen atom or a group convertible
thereto by catal ytic hvdﬂqjénatloh and ‘[ERR] , m n and Ar are as defined
inclaiml) followed by r of any protectlng groups where present; or
- 77 - (4)  deproteagj Q;t;&d;(iﬁ{ dpdative of generagirsformula (1X):
[ERR] 5 10 (wherein [ERR] ]l n1 n and Ar are as deflned inclaiml
and [ERR] are each a prote

(wherein R3, R® and R® each represents a hydrogen

atom or a protecting group and R4 is a hydrogen atom)

with an alkylating agent of general formula (III): . f—/

LCH, (CH,)  0(CH,) Ar (I11)
R2 _
{wherein m, n, R2 and Ar are as defined in.claim 1l

and L is a leaving group)

or with a compound of general formula (IV): "~
R%CO(CH,) _-0-(CH,) AT v

(wherein Rz, m, n and Ar are as defined in claim 1) _

in the presence of a reducing agent, followed by removal &af

of any protecting groups where present; or

(2) reducing an intermediate of general formﬁla fVI):

\ ' - .
o— X -XZ-X3-CHZCCH2X4-Ar (VI)

(wherein n and Ar are as defined in claim 1,

5

R™ is a hydrogen atom or a protecting group, and -

at least one of X, Xl, Xz X3 and X4 represents a



group or a hydrogen atom provided that at |east 15 one is
protecting group; and, if desired, converting the resultlng conpou
general formula (1) or a salt thereof into a physic
salt or sovate thereof. 17. Conmpounds ofegeneral formul a fl

20°~~in claim1, substantially as herein described H“l“l mli I“Ifﬁilﬁ“",

refé#ence to the exanples. 25 30 35 L.

reducible group and the other group or groups

have the meanings: X is —CHZORG, xl is -CH(OH) ~

x? is -CH,NR?, and x? is -crIR?(cH,) _ ana x* is

2
-(CHZ)-n_l where R6, R3, R2, R1 and m are as

defined in claim 1)
or a protected derivative thereof followed by 1emoval of

any protecting groups where present; or

\J; (3) reacting a compound of general formula (VII):

RGOCH2

5 \_.‘ . .

R70— v z (VII)
o (wherein Z represents a grcup -CH - CH or
N '2
; N /
-CHCHzL where R5 and RG, which may be the same or

’ OH
AW,

different, each represents a hydrogen atom
or a protecting group and L is a leaving group)

with an amine of general formula (VIII):

Rl
YlNHC(CHz)m-O-(CHz)n-Ar (VIII)
R2
(wherein Yl is a hydrogen atom or a group convertible

. . 1 '
thereto by catalytic hvdrocenation and R, R2, m,
n and Ar are as defined in claim I

followed by removal of any protecting groups where present; or
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_77_

(4) deprotecting a protected derivative of general
formula (IX):

r%ocH 1

2 ’ T )
850 O CHCH NR3C(¢H ) -O-(CH,) -Ar  (IX)
- - 2 ~T27m 2n
‘1H Lz_ | \_j?/

(wherein Rl, Rz, m, n and Ar are as defined in

claim 1 and R3, R5 and R6 are each a protecting

group or a hydrogen atom provided that at least

one is a protecting group; and,
if desired, converting the resulting compound of general -
formula (I) or a salt thereof into a physiologically k'J
acceptable salt or sowate thereof.
17. Compounds of general formula (I) as defined
in claim 1, substantially as herein described with

particular reference to the examples. T




