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SUBSTI TUTE SHEET (RULE 26) BENZOCYCLOHEPATHI OPHENE

COVPOUNDS TECHNI CAL FI ELD . . This invention
rel ates t hem cal entities as shown bel ow and to t r eat ment
of di seas&"g%ég nodul ated by allergic, inflammtory, g&@%‘%ﬁ’%r gic
activities in a mammal , using said new chem' cal entities. The
conpounds of the i nvent i on i ncl ude chem' cal entities of the follow ng
formul a: m)letés hawngtheforrmla
[err] (a) BENZOCYG.OI;!EFI@TI—IIOPHENE CQM}’ [err]

(c) [err] (d) [err] (e) [err]

(f) TECHNICAL FIELD

This invention relates to new chemical entities as shown below
and to methods of treatment of disease states modulated by aliergxc,
inflammatory, or cholinergic activities in a2 mammal, using said new
chemical entities,

The compounds of the invention include chemical entities of the
following formula:

where
—A~—B-— is a moiety having the formula
—Q0—CH,— (a)
—H,—00— (b)
—CH,—CH,— (c)
—CHOH—CH,— (d)
—CHOH—CHOH— (e)
—CH,—CHOH— ()
or
—C0—00— (g) and
where

R is a hydroxyalkyl or a carboxyalkyloxyalkyl moiety, and
the pharmaceutically acceptable salts thereof, and the optically active
isomers of the racemic compounds.

The compounds of this inventions have pharmacological
properties that render said compounds to be useful in preventing and
treating allergies, inflammations, various types of ocular diseases, and
different types of smooth muscle hyperreactivity (such as bronchial
and uterine hyperreactivity, including drug-induced hyperreactivity).
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or [err] (g) and where R is a hydroxyal kyl or a
car boxyal kyl oxyal kyl noiety, and the pharmaceutically acceptable salts

t her eof , @ﬂtg%t/@&oom ically active isoners of the racem CpEIaNPOHEERS.
The conpouhds oOf this inventions have pharnmacol ogi cal properties that

render said conpounds to be useful in preventing and treating allergies,

nflammat | ons, Nahd QFalatBAY. L ihvaldl SERRES ot dwlichmtign' types of
snmoot h nmuscl g, hypet reacti vi such, as onchral gn teri_ll ne
hyper r eactGhHHey ﬁlé]ctlogmeﬁ’@o - RRRRE RUAT BT fié%ﬁfaﬂ?i Spch as for

2 example Nallergie, mhimitishr Ipplmonarys Gisardars dpuchs|as: &er cxapwple cheni cal
entities aschtha, riabhckisisof cdughatandg badheligl chypeseagtivity)sskiin as  For exanpl e
al | ergic rdjsérders (sudh! 430 PeY Exdinplé Afttieatial PiopfasisOanéxavopie .ast hm, '
bronchi ti Sderﬁﬁtmgangaswoqﬂﬁgkﬁﬁalhy&? rrd%@f[gs\ﬁ' Y )as %?:p@ HcrObpr S (such as
for exanple yrticarj sorpasls and. atopi germatl -S% .gastroi ntesti nal

di sor der s YHGEPMES Wbéﬁgéckéﬁb‘?gp" POnEEn TG, BATH oil?ﬁlﬁ P Bpti son
syndrome, epaetitis: and jathei oinflanametoryr disaesylesn angy ok rallergic rdiserseys
~di sorders (siieh ods bt @xginpleli ulalerconjunetivids dnd oexkarpkerasitis),awhile

conj uncti Vzinhg;ng“Qid&ClémEtsk%?éﬂ tsS e, Scrdpacdiatehyih#RaPidn@Ct s (such as
sedati on, candl c.a{.rhythm as _a gg,ul Ledibdl] %ﬂ{i{ig ), using said new

chemi cal 9fth E‘_“f‘ lon " YHOE ﬁ?/@ 'y onchrsné {,e_ ers t o, conposit,ons,
containing at |dgsinvndions alssi getessy teneomparitgns; GBS abdfPtiati on of
t he presentnec offpsaiddsewi ¢emigal cnsitios hand ctomnbigatiosnef the spresent

BACKGROUNR ddipdinidsl MMENTY{shbus otherT ltheémioalerhticiesr el ates specifically to
anti-inflammatory and anti-allergic conpounds. having therapeutic use in
vari ous di seases, nost inportantly for patients suffering from
hyperreactive airways and/ or obstructive airways di seases, including asthm
and bronchitis or from skin CBAGW@UWOEFHP&/MM%| udi ng urticari a.
atopic dermatitis, allergic rhinitis and retinopathy or other snall vessel
di seases assocriligdinyehfiofll FRIRS sPrLikichy % hnQihAGHntofy SHdler s,

I ncl uding é:nc%ﬂjaﬂgf:gti'cv'cgr'n%oﬁrq s,k%@xingt '‘Rerapeutic use in various diseases,

most importantly for patients suffering from hyperreactive airways
and/or obstructive airways diseases, including asthma and bronchitis
or from skin disorders and allergies, including urticaria, atopic
dermatitis, allergic rhinitis and retinopathy ‘or other small vessel
diseases associated with diabetes mellitus or from ocular disorders,
including conjunctivitis and keratitis.

KETOTIFEN

The present compounds demonstrate chemical similarities to
3
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I KETOTI FEN The present
conpounds denonstrate chemcal simlarities to ) _
3 ketotifen (Zaditen[err]) and are not previously known to the
appl i cant V0 B&36#0i ve si de effects have severely |inited RS Bpeuti ¢
useful ness of ketotifen and such side effects can been reduced or
el imnated by using the conpounds of the present invention. The
phar macol &gyotifenxi(@adogn®) rendalaos it previousdy dnown 4p thepeppkieads.wi t h
ket oti f en Sedatibeeside UsTretisZ ddvby s&arklyn lirhital . tHeFaherapeuntiKetsafulmess Ed.
E. M Sor kigp ;”k_%éﬁ Mﬁd -sid® WecYO! can? Bedlp reducdl ordéRmiraied by
E |
ARe ¢ FomPguRds,

SUMWARY OF . h res I.Nn ‘ I's concerned wth certain
new cheni &5t& &y ee(?%g%ﬁn W}/nﬁ}e} HBQS :

of ,usi n-% .sai.d. chem cal
entities for tABEaPRARMACOIRBYH0LPLCRIO8Ye JRE Pﬁ?@né"%\j’g_rl ?F’fgbﬁe‘ﬁr nor e
phar maceutexpetieyceaoritipt kdtbtifemdras been i summarigedisbyaciarkn igtgilediént a

t her apeut i(Batdsy o K &@btifene FUIEIM. Sbrkih. 1 gd3iugenSepnni¥SVolt 4@,

phar maceutN&ﬁ I qu_qﬂtg?bl e acid addition salts thereof and the -

st ereochem c’a’lpé'i soneric fornms thereof having the forml a:

wher e Ris a nenber selected fromthe gro nsi sti ng of
SUMMARY OF THE INVENTION 9o

The present invention is concerned with certain new chemical entities
as described below, methods of using said chemical entities for
therapeutic purposes and compositions comprising one or more
pharmaceutically acceptable inert carriers and as active ingredient a
therapeutically effective amount of at least one compound, the
pharmaceutically acceptable acid addition salts thereof and the
stereochemically isomeric forms thereof, having the formula:

where
R is a member selected from the group consisting of
hydroxy-C, calkyl or carboxy-C, salkyloxy-C, salkyl and
—A —B-— is a moiety having the formuia

—Q0—CH— (a)
—(H,—C0— (b)
—CH,—CH,— (c)
—CHOH—CH,— (d)
—CHOH—CHOH— (e)
—CH,—CHOH— (f)
or

—00—Q00— (g)
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[err] or carboxy-(err]-6al kyloxy-Clerr]al kyl and -A-B- is a noiety

havi ng the fornul a : [err] (a) [err]
O omeld [ Sy o (9
[err] (9) 4

Conmpounds of the present invention have been synthesized and studi ed
phar macol ogi cal |l y. Significant pharnacol ogi cal differences were found
bet ween t he confompdend$ dfh¢hermessit inwemtionohasedbéent otyintkesizéth umd

ketotifen Qiadidd Wﬂﬁc&%ﬁédil’}e $1g|ﬁfﬁfahecp§aMdoQogl|&al pdiEfaBhcEdMpounds
have now b H’i @Hpﬁ Yx s&@a #é’s% iicfn'v\éhhx th.dhas al so
been estabfv IS Bé H nerqgﬁ’dand

o

anti-infl m‘fﬂ‘a‘ @‘ e‘é)‘ es? tf‘f?ats‘ Bunds have
pot ent pul tmnargseantqommumim%m yme\f fh@@tlsf@mtﬂ ttﬁaba‘fmery pegder@rl POi nhi bi t

bronchi al sedaeive aesditye hyphas eflesd i beehy established rthat pheé nmevary ai r way
| nfl ammal | odinpBindg OH?#%% érmeéa%ﬁ?keamp%&ﬁﬁmwm{oge the hal | mar ks

of asthma, | o] to being
ot ent | ant PiPeFgy o0 forgntat o 1Bat e SRER LA g e PR o1
ast hma andpmyt ﬁ§tl°?ﬂaﬁﬁﬁg_qgg]€ t5af0 sé gY sPﬁE‘“élfyf e‘

DETAI LED DESDR | Gwmooth mBc @areasTviES OF THE COVPOUNDS C]: THE
PRESENT Since pulmonary airway ihfiMniNTdtidn and broAshidl ssmeetld above it

IS now Shomas&l'&ah PE‘&e&&mwﬂlﬂé e hRANRTRS ¥ akihv@All i0Rs wlmf . c. al
phar Macol Oflag ? LG LR Jhgu%?aiﬂ]ﬁ%%inegvf%vteﬁa Usine2ay such

I
-as asthma, a é‘ S ecmg)p:)é@ﬁ{jgr ar e escrl bed
in the fol1dW é’%HFo?lb‘@‘FﬁlaI"t’é’t‘}ﬁd oést ¢ ugatmeny H g Pﬁ‘@tgﬁ"ﬁg B c

recept or s. without concomitant sedative side effects.

DETAILED DESCRIPTION

BIOLOGICAL STUDIES OF THE COMPOUNDS OF THE PRESENT
INVENTION.

As discussed above. it is now shown that the compounds of the
present invention have beneficial pharmacological effects, useful in
the treatment of various disorders. such as asthma, allergies and
ocular disorders. The new findings are described in the following
biological studies.

1. Binding to histaminergic receptors.

The affinities of the test compounds for histamine H,-receptors-
were assessed using the [*Hlpyrilamine binding assay, modified after
Chang et al. Heterogeneity of Histamine H;-Receptors. J. Neurochem.
1979, 32: 1653-1663 Briefly, membranes from bovine cerebellum
were incubated with [°H]pyrilamine and the test compound at
increasing concentrations. The specific binding of the radioactive
ligand to the receptor was defined as the difference between total
binding and nonspecific binding, determined in the presence of an

excess of unlabelled ligand. IC,, values (concentration required to
5
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The affinities of the test conmpounds for histam ne H, -receptors were
assessed using the [[err]H pyrilam ne binding assay, nodified after Chang
et al. Heterogeneity of Hi stam ne Herr]-Receptors. J. Neuroc{he? 1979, 32:
1653- 1663.W®#43640y " menbr anes from bovi ne cer ebel | um wer& YR %ed with
[[err]H pyrilamnne and the test conpound at increasing concentrations. The
specific binding of the radjoactive ligand to the receptor was defined as
the dif f erexeess tft walabelledalizanddilGy AalpesoFRPCERFALOR; FFAUGd tRt ermined in
t he preseninhilit 50% eofceperifié bintiize lof fdHpyrilasniney| werd dettumined by
(Conce”traﬁétprliﬁé%ﬂufergggss’i&l analysis of the competition curves. 5 .

SUBSTI TUTE SHEET ( RULCE 26) excess of unl abelled |igand..,[err]

val ues (concentration required to inhibit 50%af ci fic binding, of o
[[err]H pyril am ne) were determ ned by non g—éﬁﬁa—m&r ession 'a_.‘r‘\“éﬁg*g‘/s‘i s of

the conpetition cur KESTOTIFEN 8.15 x 10- " 1050 (M
KETOTI FEN x 10-9 ETOTI EN-....% ..

4.36 x 10-8 NORW@‘&W&KETOH FEN 436 x 10:§ 13, 10.7 .
EXAVMPLE 2, where n=3, A -9 7 EXAMPLE 5. where n=2
6 95 x 10.8 ToOUNORTRIERR, © 143 % 10 7000 0% ¥
(reference conpoundeXARIPLE B R¢héte A2 NUSCEINixC 10 ept or s. ' The

affinities of the test conpounds for nuscarinic Merr]- receptors were
assessed using the HEHXAMMBDIS,enkapi me2 bi ndi6rtp asd®8 nodified after Luthin
et al. [[err]H Pirenzepine and [[err]H Q\B binding to brain muscarinic

chol i nergi ¢ recept oERIPROLIDINEHChac. 1984 1.46:x %@48 169. Briefly. the
experiments were carfreifednaut comptunddine striatal nenbranes expressing
muscarinic Merr]-receptors. After incubation with the test article and

t he proper radioligand and washi ng, bound radioactivity is determned with

a liquid sginti ' c .o US omrercial scintillation cocktail.
The gpeci f?'c ra%ilngﬁl}%gﬁd%tﬁgflﬁbyﬁjgeg%%ﬁgrec_eptor is defined as the
di fference between total binding and nonspecific bindi.n termned in the
presence of an Ebeadfiniiesunf dbeltest qm’d‘.dsl TePsC¥PMGed (concent rat i ons
required treceptorbi wersOUssessabarsirig ahbi hlilpiyeneepiacdbivdiBgnadsas non |i near
regressi onmadified aftePLuthia s0apefHPiensepinesand [PHJQNB binding to
brain muscarinic cholinergic receptors. Molec. Pharmac. 1984, 26:
164-169. Briefly. the experiments were carried out on bovine striatal
membranes expressing muscarinic M,-receptors. After incubation
with the test article and the proper radioligand and washing, bound
radioactivity is determined with a liquid scintillation counter. using a’
commercial scintillation cocktail. The specific radioligand binding to
each receptor is defined as the difference between total binding and
nonspecific binding determined in the presence of an excess of
unlabelled ligand. IC,, values (concentrations required to inhibit 50%
of specific binding) were determined by non linear regression
analysis of the competition curves.

IC50 (M)
KETOTIFEN 7.11 x 10-8
NORKETOTIFEN 2.61 x 10-7

EXAMPLE 2, where n=2 2.35 x 10-7
EXAMPLE 5, where n=2 8.80 x 10-7
ATROPINE Sulfate 5.74 x 10-10

(reference compound)

6
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1 C50 (M) KETOTI FEN 7.11 x 10-8
NORKETOTI FEN o 2.61 x 10-7 EXAMPLE 2, where n=2

2.35 x 10-7 EXAMPLE 5, where n=2 8.8
ATROPI NE {0 P33640 5.74 x 10- 10 (re?"‘f’é‘#g@z‘%‘npound)

6 3. ~ Studies on sedative effects. The
physosti gmi ne-induced lethality test used in these tests is a nodification
of the sedation test technique reported by COLLIER et al., in Br. J.
Phar mac., 3968 Stedies206- Salativenellieorst, physostignine (1.9 ng/kg s.c.)
produces 100% Il ethality when given to grouped nmce with 10 ani mal's in each

QL?ISL: gt gage (Y Ph S&E\E%&&lﬁ ced\ﬂaftﬁhﬁﬂ gésitﬁie‘?ld iR SRIAEHT s ln the
present stiydd “:ﬂgfg{mg) 5&@%&@5@%@ aép%qt Gﬁfdmﬁ i fior to
physosti grft'ne t’e
physost i grig&kgadro. hlmodmasoﬁ]()()%héet&ichas whent meVQ'!NSOt gmumér mlml\i’ltbf t he
nol ecul ar Walaﬂhhslsofn Teh@h t;ﬂsﬁucc@ag@qagpmxexmm&ea ¢m).mgMdége body ‘wei ght .
golf% ”eata@ﬁ'ﬁn:ﬁé@f sedatfm% a %u}smmr?w Wi 1o physosn§fn1nl§etaf3'fe” (107)
EXAVPLE 2, PERIRS! rf"“éi( presegt, gfudy. test comp VPEESS. wher e
n=2 (108) administered or@l,mo60 minutes prion/dpj phgsostigmine. The number

0/ 10 of survidetenivamel eouftei530 minutes after physostigmihe/ 10

Non- sedat i d¥ininidtidticnt AP Aok §heiheeCNEMEstNGere half of\nthiei fioléyulat or y
effects (IR 3Nl (DiOPERPBLnFOSERNRBLLD in mgfES WBHYAIWARR:,

Oral treatment (mg/kg) Survived
Ketotifen (107) 9/10
Nor-ketotifen  (83) 3/10
EXAMPLE 2, where n=2 (94) 3/10
EXAMPLE 5, where n=2 (108) 0/10
Vehicle 0/10
Astemizole (115) 1/10

Non-scdating antihistamine reference compound

4. Antiinflammatory effects (inhibition of bronchial eosinophil
accumulation).

Inhibition of eosinophil accumulation in lung is determined in
guinea pigs (400 to 600 grams) following intraperitoneal injection of
10 ng PAF (platelet aggregating factor) in 0.25% bovine serum
albumin in saline. Twenty-four hours later the animals are killed with
barbiturate. The trachea is exposed and cannulated. 6 x 10 mi
aliquots of buffered modified Tyrode's solution (composition: NaHCO,
11.9, NaCl 136.9, KCl 2.7, Na,HPO, 0.4, glucose 5.6, EDTA 19.8, gelatin
0.1% w/v, BSA 0.5% w/v; pH 7.4) are introduced successively and
aspirated by gentle compression of the lungs. Total fluid recovery
normally
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I nhi bition of eosinophil accunulation in lung is determ ned in guinea pigs
(400 to 600 grams) follow ng intraperitoneal injection.of 10 pg PAF
(platel et aggregating factor) in 0.25% bovi ne serum al bum n in saline.
Twenty-f olMO 838 | ater the animals are killed with bar BFEYSHEST6The
trachea is exposed and cannulated. 6 x 10 m ali quots of buffered nodified
Tyrode' s sol utlongé onposi tion: NaHCO3 11.9, [err] 136.9, KCI 2.7, NaHPO4
0.4, gl ucszeceres 8BGTACel. suspsasionsnarg. concgnirated/by 19% wpeed pH 7. 4) are

i nt r oducedesntriftgationecand ahe mspitimat edlibpeljenid eemumpendediian loilt he | ungs.

Total fl U"Fbrb&&'@Vﬁan&Pr n'PbﬂaY cell counts are made g dllutmg 10ul of cell
0

SUBSTI TUT RUL ns are
concent ra’lt%élg ?Pf’?’g EQ'ég oée’ﬁ?ﬁjﬁsf ﬁﬁge%“?i% resu El%eﬂagﬁel let is -
r esuspenddBomnpsmenys ﬂytﬁdd@t aeshanol] 6w0%btaeud ééamccizdan m&mnby

di luting 1W[wetal] f at leadt! 560 spHe spernsmear@fe cophtedf atl'tllOBOsfdlﬂw d-

Oi fferent l:ﬂigrﬁﬁ'chtx@ﬁ)um ordér t@Bdi?fefrétﬁthén&ir Sypéss edDrigsTRdanol (1500% and
stai ned i ghahshon £ %[al—,n ?§ %t skét ﬂ)ted g@g&m &nge ﬁlsp&{ ﬁ&“ﬂa are
counted at. 1000 I iuﬁi nﬁ 1@ g}ﬁln or der gf a types.

Dr ugs are1 ned ¢ 81734 THRPUMR S0 ?f%‘ﬁé‘f%l ﬂeﬁ ‘B’E& &8s tﬁh&l on from
an i npl antféXe Aaya mﬁﬁﬁimts%m%tw&‘p r €st S Oopppo §|)rs only after a five
day pretreatnent period with the test compound(s). ) St udi es on
gastric effects. The effects of the conpounds of the i nventions are
studied o braggwbm n-i nduced % ntractions of the isolated guinea pig

ileum The ti € O BT CEEH-t h various concentrations of the test
conpounds before the contractile responses to bradykinin (in the absence or
presence of at Mhpi effetts[ 6f thd)compoundShef ahé einventiébng fage csetngizdnds on

gastrl C U'U%Edﬁhhﬁﬂ?nﬁfc@dsééiﬁkﬁ‘i’xdn@ bPahk afsoldtb & egwineNpigalifeudi.0dThed by

Sl & py ﬁ i VRAGEE I s Ao e 01 w00 Lo
S? ?E?”Pﬁémnéeda : rspﬁgacnf?héew@ae& 19 O5FaxiBt GF ('S reasur o

(mme) . absence or presence of atropine |
The effects of the compounds on gastric ulcerations are studied
in the rat. Ulcerations are produced by s.c. injection of 30 mg/kg of
indomethacin. Study groups received test compounds 100 pg/100° g
body. weight. p.o.. 30 min. before and 5 hours after indomethacin*

. . ] . . 2
administration. The reduction of ulcer area is measured (mm-).

CHEMICAL SYNTHESIS OF NEW COMPOUNDS. EXAMPLES.

The synthesis of ketotifen. nor-ketotifen and of (RS)-10-OH-
ketotifen have been described by Waldvogel et al. (Helv Chem Acta,
1976, 59:866-877), the subject matters of which are incorporated
herein by reference.

The new compounds of the present invention are of the general
formula, shown in Table 1, below.

The starting compounds for these syntheses are obtained as
described in Waldvogel et al.

Compound (1) 4-(4-piperidylidene)-9,10-dihydro-4H-benzo[4,5]
cyclo-hepta[1,2-b] thiophene-9-one.

8
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CHEM CAL SYNTHESI S OF NEW COMPOUNDS. EXAMPLES. The synt hesi s of
ketotifen. nor-ketotifen and of (RS)-10-OH4 ketotifen have been descri bed

by Wl dvog@lo sgkseaé - (Hel v Chem Acta, 1976, 59:866-877), bbpuSishkdst natters
of which are incorporated herein by reference. The new conpounds of
the present invention are of the general formula, shown in Table 1, bel ow

The starti gQmk ggﬂund fgr rﬁi\(mmee)s_gaf@_dqm,aw%gs described in
Wl dvogel . :

Eﬁlﬁv% d- AhioRheRs-4059ngy | o- hept a[ 1.2-b]
8 -

4- (4- pi perléwq[ée%’é:)y
SUBSTI TUTECSBEEd'u(x&ULE)ZG}M -piperidyCidgye)rfl, 1 -Aihydro- 4H-

t hi ophene-9- one.
4- (4- pi per bekytd[deSIeye - ﬂl@pﬁéhﬂib % Rengol 4, 5] cycl o- hept a[ 1,2-1] .
t hi ophene- 10-one. Conpoun ? E pi peridyli dene) - 9.'10- dlhydro 4H

b 4,5 h th
4e?ézlo£)| pe]r eﬁ%ﬁ%‘éﬁ@) a‘[éj} % @! @‘Hiﬁ%ﬁ%ﬁ?—“edcgggfﬁ g}'é%‘l“cﬁhept al -1 -2-b]
t hi ophene- qzqi el isielo-hepta1.2 thiophene-9,10-dioné. A- B

R where R is a nenber selected fromthe group consisting of

hydroxy-[err] 6al kyl or [err] and AA-Bgis a noiety having the formla

where _
R is a member selected from the group consisting of
hydroxy-C, calkyl or carboxy-C, ,alkyloxy-C, calkyl, and
—A—B— is a moiety having the formula

—CO0—CH— (a)
—CH,—CO0— (b)
—CH,—CH.— (c)
- (d)
—CHOH—CHOH— (e)
—CH,—CHOH— (f)
or
—0—Q0— (g)

Table 1. New compounds of the present invention.

Example 1.

The compound of Table 1, wherein R is —(CH,),OH and wherein
—A~—B— has the formula —CO—CH,—, and wherein n = 2, is prepared by
treatment of starting Compound (1) with a 2-haloethanol, such as

9
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[err] (a) [err] (b) [err] (c)

[err] (d) CHOH CHOH  (e) [err] . (F)

or [err] (g) Table 1. New conpounds o he present
i nvent i onWO 93640 pl e 1. The conpound of Table 1, wherei RERUF% Pr] and
wherein -A-B- has the fornula [err] and wherein n = 2, is prepared by
treatment of starting Conpound (1) with a 2-hal oethanol,, such_as

9 2-bromenthanbhresl 2oehloregthandletinafifsenss of @sdasie 6atalyBasi c

catal yst ssuuch as purassismuoaxbamatendh ea i soleersosnadntas sNCN- -dismethyl-di et hyl -

fA?'[ mam de fo@tﬁ}nfl%t(‘DW)rMﬂﬂgsﬁ&ﬁﬁg Qpithi b Akithdifahédttng QoCeatsse react | on.

er reno sol v 0 U i Wi

wat er and }égh’%&t BA Lungﬁ‘t"bl ni gIo‘gcgl%/ﬁetntIB Qﬁxﬁ-ﬁﬁb %'cofrgm%éenfelt hyl ene -
chl ori de omlﬁ%ﬂlﬂhc‘é%fﬁf eandaexbracied aRith 4% °f$ﬂé“6r§°$ﬁ?'?§ §B?l¥/ by

evapor at i othlotdfermr adethylensy cblorider iok i ethiybyacetatet alAfteraremavak oh thesol vent
such as rreéﬂgaﬂ&l s@Ive‘iﬁ ina StatidraI tHeo g Smayheeepurified, bifey be

pr epar ed s&gkﬁoro i rom) ﬁen"t" M} Uge x%tﬂaﬁ [ lor BlaRof! cofirfiigr ~Lerr]

wh
e SoabRUs Wi Bt o T e Ep B O, ARk ffed

chl or of or nvithaisgyof ethale algehelddifyChldorQH, o¥hGE yﬁrﬂgeﬁ’ @HSIHPFH’E in

di oxane. Evaporation of the solvents yields the product as the
hydrochl or TR proitéiPhy 2beThsnmmpuadmf hyaRjchldridevsatiei byR is [erf] and
wher ei n 'gl?lsﬁ)lv? lhhg YEH dnist J sﬁag e %aaf&m/di’ethwsetﬁéﬁ%rded by

& @éﬂ i

t
regﬁfv:afjgnt%‘% . Qg']fttﬂﬂ %&g V‘QI ’rﬁx O;ﬁg 5@&5‘& uff 18 ge (0.4

equi val entSOIVWtioymldSbfthGlPr’éldr\g‘FFf%ﬁr @ri &tirring for four days at
roomtenperature, the solvent was evaporat ed |n vacuo, the residue was
di ssol ved gERa l@r(jorm (50 nl). and the solution was washed with water and

aried wibmam fTAe ) TSl KU PR S Uad algrdiie grude product
vvas puri fi § as tﬁgﬂgg}zﬁng A ap&& 0%8'—1 'and W %Ere\frznt??va?l vrvrg;[ r;1)%1enp%.|rt:d Il1> chloroform
reaction of one gram of Compound (2) with a 2-chloroethanol (3
equivalents), potassium carbonate (3 equivalents) and potassium -
iodide (0.4 equivalent) in 10 ml of dimethylformamide. After stirring
for four days at room temperature, the solvent was evaporated in’
vacuo, the residue was dissolved in chloroform (50 ml). and the
solution was washed with water and dried with magnesium sulfate.
The solvent was removed and the crude product was purified by
chromatography on silica gel with 5% methanol in chloroform as
eluent. The product was dissolved in chloroform/diethyl ether, and a
solution of hydrogen chloride in dioxane was added. The solvents
were evaporated in vacuo leaving Example 2 (n=2) as the
hydrochloride. Yield: 0.87 gram. Proton NMR was consistent with the
proposed structure.

Example 3.
The compound of Table 1, wherein R is —(CH,),OH and wherein —A—
B— has the formula —CH,—CH,—, and wherein n = 2, is prepared by
treatment of starting Compound (3) with a 2-haloethanol, such as 2-
bromoethanol or 2-chloroethanol, in presence of a basic catalyst such
as potassium carbonate in a solvent such as N. N-dimethylformamide
(DMF) with stirring with or without heating to cause reaction. After
removal of the solvent by evaporation, the residue is mixed with
water and extracted with an organic solvent such as chloroform,

10
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eluent. The product was dissolved in chlorofornidiethyl ether, and a

sol ution of hydrogen chloride in dioxane was added. The sol vents were
evaporated in vacuo | eaving Exanple 2 (n=2) as the hydr chI or| de Yi el d:

0. 87 gr amWePaA3é4 NVR was consistent with the proposed &7 Exanpl e
3. The compound of Table 1 V\,herei n Ris [err] and wherein -A— B— has t he
formula [err] and wherein n = 2, is prepared by treatnent of starting
Conpound (8%thylene ghioride @étﬁémbmceweh after. ré¢mpevdleohahgl omganic

2- chl or oetsodweit, by nepaprastior. oie sprodactc may ey purifiesh bys pot assi um
carbonate dr%? @BUEAGAN Frody! o sdbveiit Nsiftihmas hmleumn@samldetﬁalam Skniifarstirring

wth or wt Fﬁ]"é‘ at‘;v tg_gaéjs%dar q)%t V\ﬁ%aréﬁt gnpm% gIetﬁ‘?ﬁ !§|ﬂ| vent by

evapor at i o1y é3| FS m xedwith
sol vent st¥HMas chloroform

met hy| ene afhialy iadeohnis.eXh{TH gg.otQH e whete & iy ehloval orobromp 'Bh‘ganl ¢ sol vent
by evapor girofiictst hﬁ%pbedé@ﬂve&&)d b ther hildﬁﬂ:hbcyndﬁ ysattal by Zdissmnig om a

sol vent suacr}) % Qfé:hetag fl =3-6, may be

orenar e BT e el =

ve
oride salts
by di ssol wiplgsi they prefveinms nihet @Wér‘é‘ﬂ@ﬁnﬁ% chI orof or i di et hyl ether and
addi ng a sol ution of hydrogen chloride in dioxane. Evaporation of the

sol vents yEghfpléhet.product as the hydrochloride. Exanple 4. The conpound

g];] dembla?elThé'\aﬁﬁgélﬂldRoé '?aﬂlgpr ?Egn‘ﬁ" LitH ﬁ%ﬁ@{ﬁ%&@?@n%gr elcg) (R;HIZ_S
[err] and% P AR ﬁg ;&i gp R nk 2?
e

re
treat ment RAEP#Ted ﬁarrb&teetcpmpaen@ ofyT S—-—c@ér} 0 in
presence oFherehasiA—eBt-alhysithe firimuds —pﬁ&s—ﬁﬁm—c andbyharainimn=2, byl ve nt such

as DVF Wi ttfedifnieht iwith W hflof¢etid bEAUIX TIMCOOH, owbéresk £eagdbroopr After
removal ofpd, pf‘oél | Zgﬁ&%n@y apeés% d&[i s QubRSid %tas§mm x&fbvhith water, the

sol ution neui i S, extr cted W th

tyl

an organi & $8 ‘(Fé’ﬁts“§ﬂc?1s ?h?"’d?hofsﬂf’r‘r?g r’?@aﬁﬁy‘?re% c%:ﬂol?e% N ctaH ¥ acetate.
After rendvastion. t Adtesr srmevalsef thet salyendy BY of YAROSALion . the, Tesidue ’rf'a be
purified bypixedystidh |watat,i tre fsobition sontralized uehphs Srist haﬂothﬁoﬂqmtmmol
Simlar cosaesowsis &\ﬂ%cﬂcdl-ﬁrtﬁ aneorganicpseenedubl shehbarofommt hod from t he
conpounds g ﬁec;ﬂor g 1 i stekRES ] AFEE YEYRHRAIN of ANB- o ithe formul a
[Relr;] [2;‘?]&@?3 nt By"” evaporatxon & érﬁlod\ﬂgi ¥nay e GRIFRRUNGS, of Table 1. wherein

crystallization from a solvent such as methanol or ethanol. Similar -

compounds, where n=3-6, may be prepared by the same method from

the compounds of Table 1, wherein R is —(CH,),—0—CH,—COOH and

wherein —A—B— has the formula —CO—CH,—, and wherein n = 3-6.

Alternatively, the compounds of Table 1. wherein R is —(CH,),—0—

CH,—COOH and wherein —A—B— has the formula —CO—CH,—, and

wherein n = 2-6, may be synthesized according to the general method

described under "Example 5", below.

er amd extrac an organl C

Example 5.

The compound of Table 1, wherein R is —(CH,),—O0—CH,—COOH and
wherein —A—B— has the formula —CH,— CO—, and wherein n = 2, was
prepared in two steps. In the first step 1.9 grams of Compound (2)
was treated with (2-chloroethoxy)acetonitrile (2 equivalents) and
potassium carbonate (2.4 equivalents) in 10 ml of dimethyl-
formamide. After stirring for four days at room temperature, the
solvent was evaporated in vacuo and 10 ml of water was added to

the residue.
11
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[err] and wherein -A-B- has the fornula [err] and wherein n = 2-6, may be
synt hesi zed according to the general nethod described under "Exanple 5"

bel ow. Exanple 5. The conpound of Table 1, wherein Ris -(CHerr]) [err]
and wher eiwoesM3bso has the fornmula [err] and wherein n = FEXCI/UgS8I6SI6epared i n
two steps. In the first step 1.9 grans of Conpound (2) was treated with
(2-chl oroet hoxy) acetonitrile (2 equival ents) and potassi um carbonate (2.4
equivalents) in 10 mM of dinethyl- fornmam de. After stirring for four days

at room t eTRer RbekiRg %rﬂ@eﬁeiohewasw@mwa@omhesl xnwemnqmaﬁdnslfbfm of water
was added Lo b0 feShil u%umbmed 1 extracts were eygporated and thd dn The
tzq’gvac | or of orm

resul ting suspensré b por.t1 o

the combi nBPdust rah §\‘A’§\g’r‘3§ Ya 5‘?3&88%9 yt AR ﬁﬁeg rBVdﬁ"c s purifi ed by -
chr onat ogr BSHianeh ig ichierofpam st slgewt netFhendntermediater of orm as ¢l'uent .

The i nt er nNdj(2tay,anNinjetRoxy)areogl] horkerorfemy (DTS kgrant)i vaas (bea®® gnan) was
heated i n gg@teaiatcd dhd'cdﬂmblmacnﬂcwemr hbugl. veTheo WadventThassol vent was

EVapOr at edey fhofffeltO: mapgl ﬁ%.rcdr a\?év%ss swlsd @n%umei

treated tw edc

N q VA
evapor at edtrF?\te ‘ﬁ’é:e 6” 1t"f‘} Fl?)%hl eﬁeéi ogn F‘gl § f “as a pink
foam i el W@W"Eegr’é’m"apﬂ%t siyingHhgahydigshlosiden of plse séya

st ruct ur e. pinkEkaampl e Yéeld TD.&1cgramuRdotoh INMR ewas Qmw&m ‘thhsthe [err] and
wherein A? died tshaucheferul aferr], and wherein n = 2, is prepared fromthe
conpound o able 1. V\/nerein Ris [err] and wherein -A-B- has the formula
[err] and wherein n = 2, by treatnent with a hal oacetic acid. X-CH2COOH,
where X = chloro or brom) in presence of a basic catalyst such as

pot assi um Examlet 6. n a sol vent such as DVE with stirri ng with or without
heati ng t oThausmpoeat df Table 1AfwlereindRiy a+ (GH, 1 HeOseCiertCOPHwndor at i on

the resi duﬂ'héﬁu{n—xﬁd—}ﬁﬂ—t hxa!\’fifa@rforrﬁﬁlﬁ -S-Qiﬂ'f—'-OQan‘—UtahwWH@émtxO-m* ip-6 and the
aqueous Sobilbhfid Frdnfthd AShfibut! qanyferel KON SHER, RO hag! of or M
met hyl ene or1de,or ce% % va o 5;1 c soI vent
by evapora't" G710 e rBa' ﬁE B 6?6 d_gio “1‘565353 on |
sol vent su@ﬁﬂ%nﬁe’t’%rﬁ)m&a‘:@ﬂ%éﬁ 8F Of= 3 6 may be
prepar ed bbronme swapresmchoof far bamt:heatatyspmmhsabfpomiténlcal‘hheﬂél MR is
[err] and ahwiwint sudh Bs IEEF tieh fsoiriipawithr 61 vailisowhBeating o Tadsé,

reaction. After removal of the solvent by evaporation. the residue:is

mixed with water, the solution neutralized to pH 5-6. and the aqueous

solution is extracted with an organic solvent such as chloroform, - -

methylene chloride or ethyl acetate. After removal of the organic

solvent by evaporation, the product may be purified by

crystallization from a solvent such as methanol or ethanol. Similar

compounds, where n=3-6, may be prepared by the same method from

the compounds of Table 1, wherein R is —(CH,),OH and wherein —A—

B— has the formula —CH,—CH,—, and wherein n = 3-6,

Alternatively, the compounds of Table 1, wherein R is —(CH,),—0O—

CH,—COOH and wherein —A—B— has the formula —CH,— CH,—, and

wherein n = 2-6, may be synthesized according to the general method

described undcr "Example 5".

Example 7.

The compound of Table 1, wherein R is — (CH,),OH and wherein
~—A—B— has the formula —CHOH— CH,—, and wherein n = 2, is prepared
from the compound of Table I, wherein R is —(CH,),OH and wherein
~—A—B— has the formula —CO—CH,—, and wherein n = 2, by treatment

12
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Al ternatively, the conpounds of Table 1, wherein Ris [err] (Jerr]-COOH and
wherein -A-B- has the-forrmula [err] and wherein n = 2-6 nmay be synt hesi zed
accor di ng ‘&ﬁ% general nethod described under "Exanpl @cgysesdsérpl € 7.
The conpou able 1, wherein Ris - [err] and wherein -A-B- has the
formula [err] and whereln n =2, is prepared fromthe conpound of Table 1,

g“e[;' N R il Sodibin? eRydride in s Rolliéhe! dfen’ 9 "gvhgnésxefaﬂm%ﬂ,dwm{"ﬁfggg, n =

bor ohydr i demperatuse| véfters depompositioanel ercesy waBEMp&ith \acetonens the
deconposi t alments avec aemonvedgbnt e viponatiaret andke the heesbley ént arystallizeshoved by
evaporation and the residue is crystallized froma solvent such. as

. Ogoﬁlt Qaggiveni""swh ods étp x'rﬁl gl’ eétﬂé(ﬂchletwpﬁﬁ oot GfRmpUNds.
shere n=3 S B G e A o

1 wherein ‘?.ie{ S
3-6. The m%m%h%ﬁ% "(bén%ﬂt’@&ld:sooﬁ H‘é th‘,l‘rﬂr‘b‘Pl Beissar ssol vi ng
in a sol veartd whetein e—shue—B—ashasMherfofmnwﬁ@Oh-nyh{—heandanuerahun rg3e6.sol ution

of hydrogenhs x@an@h% briayd 'b@Xé‘@@verEédal@@rﬂxbl dﬂfchumdswahenby yi el ds the

o SR e Rt
2, is prep déﬁgfﬂr o‘ﬁqu?é’ &b Hﬁe'bf ’E d\% %l n=Rep ra}:gp ?fmﬂ%l wher ei n
-A-B- has $leentsr piglds [Ibﬁr]?“&’r\’élvﬁeﬂ ydrechloride. ¢ r eat ment with

sodi unborohydride in a solvent such as et hanol at roomtenperature. After
deconposi ttggnggeem:ess reagent vmth acetone the solvents are renoved by
Su

evapor at i op JII. g 1 Sy th Gater éhecﬁol ltg(i) tralized

wi th an aci EE Ior| (é‘ga) xtra e (§asolvent

such as et WHfrelt mg th h a:gc{) 3‘8 ifl v’asporatlon

t he resi dupreparedr frorulthé rethpousth @f §'@bl¢eht le%ﬁnag et htrds) nQ andanol |

with or wi whenein di-At-hBl—diabahe fGinmiiha—Q@wdirds andvindeeein16=2, byay be

l[or ep?r eddb&emfensaﬁazﬁ%%ﬁmn%@ ahaegmoua?&gfé s%agae athanbpraw nRis

err] an 8P el g o2hP

Al t er nat | v eﬂ[eﬁn he a§§ oﬁdﬂﬁ {5\ wher el

CH[err] %;etsgf\rﬁntsp\aée WOV e%?/ofam% &I!o?ﬁ‘d l%r_{az&lgk Wnerel nn
[err] rraymsféi ith Heater.e the sebitinmgenaliped giithr an rhgas diled under

Exarrpl e Shydrochloric acid. and extracted with a solvent such as ethyl acetate.
After removal of the organic solvent by evaporation, the residue is-
crystallized from a solvent such as methanol or ethanol, with or
without diethyl ether. Similar compounds, where n=3-6, may be
prepared by the same method from the compounds of Table 1,
wherein R is —(CH,),OH and wherein —A—B— has the formula
—CO—CH,—. and wherein n = 3-6.

Alternatively, the compounds of Table 1, wherein R is —(CH,),—O—
CH,—COOH and wherein —A—B— has the formula —CHOH— CH,—, and
wherein n = 2-6, may be synthesized according to the general method
described under "Example 5".

Example 9.

The compound of Table 1, wherein R is —(CH,),OH and wherein
—A—B— has the formula —CH,—CHOH—, and wherein n = 2, is prepared
from the compound of Table 1, wherein R is —(CH,),OH and wherein
—A—B— has the formula —CH,— CO—, and wherein n = 2, by treatment
with sodium borohydride in a solvent such as ethanol at room
temperature. After decomposition of excess reagent with acetone, the

13
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Exanpl e 9. The compound of Table 1. wherein Ris [err] and wherein -A-B-
has the fornula -CH2-CHOH, and wherein n = 2, is prepared fromthe
conmpound of Table 1, wherein Ris [err] and wherein -A-B- has the fornula
[err] CO WQiéberein n = 2, by treatnent with sodi um BEFERE#ET8e in a

sol vent such as ethanol at roomtenperature. After deconposition of excess
reagent with acetone, the 13

solvents are renoved by evaporation and the residue is crystallized froma

sol vent S u@a%ms e hﬁdgﬂtbvda Bgyt le¥apbratitint Anar ;1% trBsidue disetc dftaﬂiz@&?\- Simlar
conpounds, e T r e 3 : e
conpounds fr ngﬁdgve},t %@éf&%@@gﬁ(&_‘j )kﬁﬁgh%?):%ﬁ?ﬁg% g}aidlg{ﬂlé B- has the
formul a - §&¢] _lgﬂa’r SRTPRARGSy Where 0=3Ornay, JEERAER, DY e hverted to .
t he hydr odAMS ingthodafrom e gpmpounds ofi hable sb| whateinK g = (CHh)LQGH

chl or of or rehdi whdrgin etAerB-antanithl fomuls et-CH,erCO—hgntt wdereinh 132 i n

di oxane. HhRPPEEddcRs xﬁﬁy(tlkae conlveaBd Sty ithe deydrbehloriddusiltashy he - -

hydrochl O.rdi&%l\vigg Aoy Q'mT%ﬁ)r ofipauRg %lo?@ﬁkﬁ/ciiet_w;e@ﬁie? 5&5 [err]
and vvhereléﬂ : A-B® has the.tornmul a ﬁ{gr and er el nr%"_ .|s& bared from
the conpodffing arsppEon of hxfeggsn r 1] Giergne. AROEIEOM, oiathe  has the
fornul a [ SPkenimiolsr Hien product apyther ydreaidoside.n sodi umborohydride in a
sol vent such as ethanol at room tenperature. After deconposition of excess
reagent with acetone. the solvents are renoved by evaporation, and the
residue is mxed with water. the solution neutralized with an acid such as
di l ute hygqs.ochl Pri acid, and extracted with a solvent such as ethyl

acet at e. 4P% erffval _ of the organi ¢ solvent by evaporation, the residue

i s cryst alihezompouseol Table, bnwhergihRas mEsHaotOorCBydr@PH ahd h or wi t hout
di et hyl etwherein SHA-+HB——claspharfdemulahefCGH p=CHOHrayardewherepmned2pis t he sane
net hod fr prepdred R AHO EompouhddfeTdble Whwhedein R fis -L6CH]) and-wherein - A-B-
has the T Ol e bid ML RLIBL Rasine fortidig LhEH, Yebp_! iy compounds of
Tabl e 1, ereln RIg [err 3&&{;1) ang ?fgrel n @6@ has the1 ormula [err]
CHOH-,  and"REEMe i = 2= BY. dreatment, with sedinmbogohydride; ina  PIVEY gener al
met hod deSHeh bisd ethanel atexeem| temperature. After decomposition of excess -

reagent with acetone. the soivents are removed by evaporation, and

the residue is mixed with water. the solution neutralized with an .-’ac_id '

such as dilute hydrochloric acid. and extracted with a solvent such as

ethyl acetate. After removal of the organic solvent by evaporation, -

the residue is crystallized from a solvent such as methanol or ethanol,

with or without diethyl ether. Similar compounds, where n=3-6, may

be prepared by the same method from the compounds of Table 1,

wherein R is —(CH,),—CH,—COOH and wherein —A—B— has the formula

—CH,—CO—, and wherein n = 3-6.

Alternatively, the compounds of Table 1, wherein R is —(CH,),—O0—

CH,—COOH and wherein —A—B— has the formula —CH,— CHOH—, and

wherein n = 2-6, may be synthesized according to the general method

described under "Example 5".

Example 11.

The compound of Table 1, wherein R is —(CH,),OH and wherein
—A—B— has the formula —CO—CO—, and wherein n = 2, is prepared by
treatment of starting compound (4) with a 2-haloethanol, such as
2-bromoethanol or 2-chloroethanol, in presence of a basic catalyst
such as potassium carbonate in a solvent such as

14
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Exanmpl e 11. The conpound of Table 1, wherein Ris [err] and wherein -A-B-
has the formula -CO-CO, and wherein n = 2, is prepared by treatnment of

starting W#&q (4) with a 2-hal oet hanol, such as 2-bronpet hanol or
2-chl oroethanor, "in presence of a basic catal yst such adSIBE%eFEm

carbonate in a solvent such as 14

N. N-di rretf%#\{grnatg&gfg (DVE), with stirring with or without heating to cause
reacti on. “AfYEHNe ginagnde HDME)y sith (sfirengparth jasn withoatr beitihge i s i xed
wi th wat efto s¢aisexteaatiord Wiftdr emovajaocf ahsooleait dycovasoratibny geor m

et hyl ene redidoe iidemixe@ith daRiARRd AldAdied WRKn Wrgalift QbARRYC SOl vent
by evapor akwras hfordidich!ChelleRE dHEL ok Wi Kokl ' 2Rk Trom

sol vent such 851 ':T@aeno or. ethanol imlar /C rrgﬁl)un S, wnere n=3-6, may be
pr epar ed ﬁ&}}% %52 rrgftfd‘df VRt RY[ 8YaROTRUPR, Ihe AMEHUCt may benhere X i s
chloro or PHFSIeH. byherystaltization fegmpa solvebt tseehtas tpethagol ochethanoke sal ts
by di ssol ¥imilar compoundsnt wheret ne=3-6.uaiyasbec ipreparédr by dihet batheet hér and

adding a awiéd ®at olithyslhanerledids,| oe(CHLAICOANavheRl A AHIGD 6f { he
sol vents yields the product as the hydrocﬁ oride. Exanpl e 12. The
b

conpound 11Iua'l 1. wherein Ris [err] and wherein -A-B- has the formla
, al Wﬂéﬁ'@ 5 max be coverted o ghe rhsidroeiosidapsalid b Tabl e 1,
wher ei n Rdisso]vdng | inard seluenti mixtard-suchs as hehlbrofoninédie®! @Rer amdl wher ei n
n = 2, byaddiagt aesulusibn hofahpddogencthleride th dXoxXaneCOTHvapdedifonXoF gl oro or
brono. | nsmﬁgngewclzlgg_ ﬂiﬁb?%@u&agglmgt hgﬂft{?:.h?z?]x'i(ﬁ’ tassi um carbonate-in a
wi t rw

sol vent such as tirring wth out heating to cause.
reaction. After renoval of the solvent by evaporation, the residue is m xed
with water. the solution neutralized to pH 5-6, and the aqueous solution is
ext r act edExammplen 32gani ¢ sol vent such as chloroform nethyl ene chloride or
et hyl aceThe eompbtind of @ableal. valertineR 45 3(CTH,)sQlOLTHPY-COBH 4w | on t he
product Musiefetn PUALLBE HaY & Kinbid L2€0.000 F 0ahd iRk =s1Gh as_met hanol
or et hanoprepatdd ki (REMY d/BETGule 3. Sundllly RCiPLEPCHT OB Aide Sam
met hod fr the cqnp ug&s %&ﬁb ) rvgﬁ“ﬁe ;ier ? 9 ein -A B-
has the f%’g1 =X %O‘ ag tae g}‘-&ﬁ Mk O—3CQ—ppndmhgteily & 5 2, be conpounds
of Tabl e Ueatfpeat svith R haldagetiq acid.eXrCHECOOH,ndhetee Xei=nchldrBorhas t he
fornul a -BOmME&OIn preskneBesLianbasic atdlysiBsacheas Pothasimeeardoaeding to the
general nptdypveriestch REDMIESHith BXFARE Swith: or without heating to cause

reaction. After removal of the solvent by evaporation, the residue is

mixed with water. the solution neutralized to pH 5-6, and the aqueous

solution is extracted with an organic solvent such as chloroform,

methylene chloride or ethyl acetate. After removal of the organic

solvent by evaporation. the product may be purified by

crystallization from a solvent such as methanol or ethanol. Similar

compounds, where n=3-6, may be prepared by the same method from

the compounds of Table 1, wherein R is —(CH,),OH and wherein —A—

B— has the formula —CO-—CO—, and wherein n = 3-6.

Alternatively, the compounds of Table 1, wherein R is —(CH,) —O—

CH,—COOH and wherein —A—B— has the formula —CO— CO—, and

wherein n = 2-6, may be synthesized according to the general method

described under "Example 5".

Example 13.
The compound of Table 1, wherein R is —(CH,),OH and wherein
—A—B— has the formula —CHOH—CHOH—, and wherein n = 2, is

15
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Exanmpl e 13. The conpound of Table 1, wherein Ris [err] and wherein -A-B-
has the fornula -CHOH CHOH, and wherein n = 2, is

15 SUBSTI TUTE SHEET (RULE 26) repar ed
fromthe cBRFHAFL of Table 1, wherein Ris [err] and whePEHPSBMSEE has t he
formula -CO CO, and wherein n = 2, by treatnent wi th sodi um borohydri de
In a solvent such as ethanol at roomtenperature. After deconposition of
excess reagent with acetone, the solvents are renoved by evaporation and

t he resi duPrepaced: from #he i compdundnof Tables dntwhercin Rs ine+h@Hg), O8F aidhanol
with or w wherdin di-A-hBl—dfabahe f&inilh a-COAPO0dSand\WAERIN = O, byay be

prepar ed bﬁehﬁgg,ﬁamﬂ{r%bﬁggnfEg{gpgpﬁg?;@%uoggﬁ,?ﬁ{e si_R! &5 1ethw?c?lr§ nRis

[err] and e %éAE’ roduct s m converted:-
to the hydroGhi 4a 5Fts‘°n‘§}efdid§§8WPﬁ‘é‘%°$ ?&%gnﬁ“ﬁf’m ¥R sz vas

chi or of or nfCFiaRery thersokyenss AradErmeved I vaprraionhgad othen residue tige. i n

di oxane. Eceystatlizeédfran ahelseitvemils agi metmnoheorpetnol, adtt e ..., -
hydrochl or imdthout diEdaIPEded 4 Sithilar CESHR sofwiell a=3.6 Wigseige R is [err]
oo PR VB iy SR B
wher ei n Aggi}e&uag h%&ggm aT‘gP’Vlh]er%',_ _ng_\/\ﬂ’éféﬁen ully —LO0- eat nent

wi th sodiu orohydride in a solvent such as ethanol at roomtenperature.
After decohP®sproduatsofmayx bes sonertsshito wikieh hudecbberide tmaltsobyent s ar e
renoved bydisselviigitinon, sélvent ligixtee dueh i s Ehiadfoini/dieyPrethéie ang! ution
neut rall zegddihg s ABIAR of UylrdRed!! chtbRIdH" BIORAAK | CEIPOrarBR T the Ct &
with a sol A én&uchlé\s ﬁt C %ate ter lFe val o e organi c sol vent
by evapor a%ll gn, t PR ﬁuér CLrasshg | &‘Eﬂc liog‘lr‘)f\ea sol vent such as net hanol

or ethanol, with or without diethyl ether. Simlar conpounds, where n=3-6,
may be prepared by the sanme nethod fromthe conpounds of Table 1, wherein R
is [err] and wherein -A-B- has the formulaf[err] Alternatively, the

conpounds Ega;ﬁhke 14, Wherein Ris [err]
The compound of Table 1, wherein R is —(CH,),—0—CH,—COOH and
wherein —A—B— has the formula —CHOH—CHOH—, and wherein n = 2, is
prepared from the compound of Table 1, wherein R is ——(CHZ),,—O—;
CH,—COOH and wherein —A—B— has the formula —CO— CO—, and ..
wherein n = 2, by treatment with sodium borohydride in a solvent.
such as ethanol at room temperature. After decomposition of excess «-
reagent with acetone, the solvents are removed by evaporation, and
the residue is mixed with water. the solution neutralized with an acid
such as dilute hydrochloric acid. and extracted with a solvent such as
ethyl acetate. After removal of the organic solvent by evaporation,
the residue is crystallized from a solvent such as methanol or ethanol,
with or without diethyl ether. Similar compounds, where n=3-6, may
be prepared by the same method from the compounds of Table 1,
wherein R is —(CH,),—0O—CH,—COOH and wherein —A—B— has the
formula —CO—CO—.
Alternatively, the compounds of Table 1, wherein R is —(CH,),—O0—
CH,—COOH and wherein —A—B— has the formula —CHOH— CHOH—, and
wherein n = 2-6. may be synthesized according to the general method
described under “"Example 5".

The present invention provides the compounds described
above, including the isomers of the racemic compounds, and the
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CH err]-COOH and wherein -A-B- has the fornula [err] CHOH, and wherein n =

2-6, may be synthesized according to the general nethod described under

"Exanpl e Swyoosuzsse The present invention provides the coppguidgssaescri bed

above, including the isoners of the racem c conpounds, and the

16 pharmaceutically acceptable acid addition salt and sol vates of

t he new comRaHR icall i I | Ve, 1S r h ounds of

this inven Fg,n Qgﬁx:g):g rg%?éﬂﬂ%y&?hex?@lgﬁnu? ?I(gnﬁ’]('i)? st%r%g&r"a gcgfrr;aiﬁ usi ng

conventi ona rreiﬂs suchi;as fractional crystallization of diastereoneric

salts with chirah®puallycasive dsomeey of nibeneempernds of| this onveRmdam t o

t hose skil Fa® e prapargdt byi thel nehojuthon off ¢hexancématet axdintgd convgstiondli zat i on

and chr onamegnapiychonsafrabiiowd! sryxsiliickGodnef Gidstatedmdree Wagd: withe '

o er cosel oopian ecldd T0fep stadthrd” g BY SRiolRolkndwacP AL 20 o
d X u

salts" or gbu\éaa?ynghgu F‘cgﬂcllgpf:ac%‘étp?%lngt gséﬁﬂftg h&r egﬁ'“ahé?aé’roy“t Bnéal ts

pr epar ed fF@?ﬂp%ss JuPh cal qhyral crubstraty @ndopan @lse beojuged. Thgitabl e

phar maceut pptitally aastivpt soherscofd theel presem inviehtioh omayhalsoobpound. of t he

present inpespgared bpcltideortedtive HAIEAEsUl fonic (besylate), benzoic
canphorsulfonic. citric, ethanesul fonic. fumaric. gluconic, glutamc.

hydrobrom c. hydrochlorig. isethionic. lactic, lejc. palic, mandelic.

rrét hanesul f oni Xﬂ%lf@f‘&.s thPFW?C%myc.acﬁ%H%Bkhg%itg{ Ehg%?iphori c,

p- t ol uenesBhamgeaceutisaly; asceptahie  salt cthereoft ardfer tangaltheprepared Tremhydr ogen
f umar at e i phprmadeatically yaqureptable enlon-toxic acilie pSwsabie i nvention al so

provi des pbhimuti'bgﬂlfﬁ £&QEPQBIS | 278, additioh S4FE fob theNBoRipoliRE Cof ONPOUNdS
accept abl ooz P! ﬁ?‘ﬁ‘g}?ﬁﬂﬁéﬁf{‘%ea c. AR HIERLE SOAIRET i oy

f or nul at edbf 1%y g?mgﬁms?#‘ Gt FORCe It ?Rﬁ:‘?’?ﬂ%&?c’i ﬁé‘{‘ﬁl?aﬁ B ybl i ngual
admi ni st r a@iUaMIG ahydroBFemica ghy droshlosic, cisethienins daetie madeicnimaliat i on.
rectal adnmandeliet imgthamssotfaniadmutist niriconpamoid. opathotherdt, -

admi ni st r aphesphosic, f proladidsal foniat keeciRy, | ANAIrAL, | Bitarid)Sakd | @k AReOf powder
or aerosol The hydrogehAHRERHE! £l patAERAS) | ABRRIg DTS [ nventTon can be

adm nistered to ns and ot her mral S “or'a , sublingually,

parenteral ly, cutanecusly, transdermally, rectally, buccally, topically, by
conj unctival i n5ig | Pr&s¢nInntn adsorpiovidesn pharmapeuticalr aer osol . The

t er m " par esempasitioasinwhicit rcatmprisei oakucdesnort campoands dfnthiearteri al ,

i nt ramuscuinventibi! rfRE@LIdtedeR)gethett WA GNE WS more pharmaceutically
acceptable carriers. The pharmaceutical compositions may be
specially formulated for oral administration. conjunctival instillation,
sublingual administration. parenteral administration, transdermal
administration, rectal administration, buccal administration, or for
topical administration, or for administration by inhalation,
insufflation of powder or aerosol.

Pharmaceutical compositions of this invention can be
administered to humans and other mammals orally, sublingually,
parenterally, cutaneously, transdermally, rectally, buccally, topically,
by conjunctival instillation, or as an oral or nasal spray or aerosol.
The term “parenteral” administration includes intravenous,
intraarterial, intramuscular, intraperitoneal, intracutaneous,
subcutaneous or intraarticular injection and infusion. The term
“"transdermal” includes the use of various devices ("patches” etc.) that
can facilitate or modify the transport or absorption of the drug
through skin.
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subcut aneous or intraarticular injection and infusion. The term
"transdermal " includes the use of various devices ("patches" &tc.) that can

facilitat ify the transport or absorption of the ugh skin.
17 w8 W@‘gﬁ adm ni stration forns. Phar mceﬁ@%ﬁ@%ﬁpo& tions
of this invention for oral adm nistration of solid dosage forns, include
capsul es, granules, pills, powders, and tablets. In such solid dosage
forms, the active compound may be nixed with one or nore phar maceutical ly

accept abl e s (ex. sodiumcitrate, dicalcium
phosphat e), filPkarmaseutizilendepositionssofirthis ihuentore, fosucmbse gl ucose,

manni tol , admimisgaten AOf sbliddgssag 6efom£>sahh@m6@kh dules, gfm%s apifisnat es,
gel atin, Ebwugﬁylaqmr leégonqn ﬁi&%r )@&gg rq; (ex gl ycerol ), -
in Sin atin

solution retar

ents (ex.
agar - agar . ‘&Pe}‘%‘ﬁ] ‘ng b&?‘laé“éxedstwd‘rﬂ&h‘mealo of m%eaeﬁ%m%ﬁ Pﬁ g‘? S(()dl um
car bonat e) 3CGEp&ahle exsnipisatselozr eatsiess ((ex. sQdimerHEAtS, alm!mumn conmpounds) ,
wet ting agphosphate), fildérgl onlexedmlers dey cstanh, Nactsses auatosy, gib&mebents (ex.
I:rgglnggl ulrJneﬂiaﬁﬁitbP l1RYd , achal)brbﬁ@tew%ﬁg%a{rm&ﬁefeumwmuml gﬂtaée)%t eg:\ g}gr
buf fering aﬁOqWHBJléﬁ*&@?@? ngh&%? ga% A n?é’éé%xgts ranules. pills,
and tabl et8 SSW Pra\§8 WP (TR ‘é‘ﬁd/ﬁgF“Qhé‘F . Dagatfin ?ﬂaupe:gg URZ ngs) known in

t he phar ma#g8nts dgK-. fagamagat. i ¢ajcimm  carbenatenstaerh, @}&nmyctﬁ sdlipateslesi gned
to rel easesedienmnodarbenateyr ebserpticn) dcoekerawrs a{ox.pgoartefnare

gast ro- i nt oMb tafipodhal)? PeRRfK nakhad el eage abonol, 19aé%1or in a

del d- t d f
@ﬁ%&.ﬁ‘%ﬁ %Wg’er?bﬂ%bmg o MRk i) 18D "RREC 1!

conmpound( s¥® a@&' ﬁia)g:l"bmeﬁ Gy SPagngi Iﬁ‘ SHATYE: RY ge'glfyi"t"f?e
above- mentgldﬁéhi e-%?ﬂlpmerhlsfyl sulfatg), qandfogobefferingr Agemtar or al
admi ni stration Solid fdemphufr oapsuids, cdragyesacgraptles| eilsiuasd omblets @hnt i ons.

ggmﬂlsl OEﬁaveS)ébHﬁﬁ g Ahdfdr §héx§st (dke ehtéglré' @oldﬁﬁ 29 khe mwhglnsoacgm ‘;") n
enul si f?/erg:gﬂm%hﬁﬁano?&ﬁ@atm? é% Q‘fﬂcéoﬁgrn%&ﬁg&fs %gd b%lrl#gtéo gt hgl
acetate edal‘Eo’f?cB‘Fasebg’ﬁzﬁt‘ OHSII GETtain, Part of the| ehe

gl ycol e, dzftﬁét%wteﬁtma*ram@e or gin| 8, C@h@ﬁ,ﬂhd’ﬁkﬁas@ ylowy-aeleagpo|ofeimiyll ene
gl ycol s, sdelayedsreledsey mahaes, and mi xtures thereof. Besi des i nert

diluents, the ormd copPuIfidd ARy CABo s UesitileddeordyympAREie #sobptsn Wet ti ng,
enul si fy| Ngs (RESRERA qgg Ny ¢] n| ng, or fI avoring agents. Suspensi ons
€

nmay contain on nor e°'sus agen nown. i n the r eutical
f o)r/rrul ating art el'he, acfive com oundpsg a so li)f: micro- encapﬁﬂﬁega lf'x

one or more of the above-mentioned excipients.

Liquid dosage forms for oral administration include
pharmaceutically acceptable emulsions, solutions. suspensions, syrups
and elixirs. The liquid dosage form may also contain commonly
known diluents (ex. water, other solvents. solubilizing agents),
emulsifiers (ex. ethanol, isopropyl alcohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, butylene
glycole, dimethyl formamide, oils, oleic acid, glycerol, polyethylene
glycols, sorbitan fatty esters, and mixtures thereof.

Besides inert diluents, the oral compositions can also include
adjuvants such as wetting, emulsifying, suspending, sweetening, or
flavoring agents.

Suspensions may contain one or more suspendmg agents known
in the pharmaceutical formulating art.
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18 Topi cal adm nistration forns
(including fornms for conjunctival instillation). Conpositions for
t opi cal adqbgbﬁk&ption of the compounds of this inventiqqnwgsbﬁgﬁ
sol utions, suspensions, droplets, sprays, ointnments and powders. In
addition to the therapeutically active ingredients, the conposition of this

compri se vari ous f or il atr v ek ciiltihn CRIY 5 [ B (D0 oY TurEner
preservatives and toﬁiﬂﬁf‘{@“g g@ %(&?’Bj‘ﬂ‘sc%&al s‘&?fa’gﬁ 8Mhnti mi crobi al
preservatives include: benzal konium chl oride, thinerosal, chlorobutanol,
met hyl par aben,Comppsitiopsr furetopigdle agmatibtratiod cafhdie cotgicindsdof atisum

sor bi ¢ aci ghvefiOYERYhAE UsdlatiBhs 24@5Pehsi o0 irdpPers N SpRapKi bliftthenfs the art .
Such presegyft g@ag Jdf utilized, will typically be enployed in an anount

from 0.001% t& 1.G%.b ight (wt. %. anpl es.of suitable agents which
may be utilized®t 8 éﬁ %s_}t,égt ﬁlf tt'g?ﬁagp\l/%cq}ﬁ/xcpgwpamgrgagjnttﬁ,h‘éhq or mul-at i ons

i ncl ude scTRPPLHPR PldhispHtveationnfarmtenirale ocwianen 6PRjudskivabse gl ycerin
and propylaheingstyaton Sayh fagehet scompristi varieds fermulatorgnpl oyed ;i n an
amount of ipgiédiems]Osfetp Ry WRiiBKErobYl. pPeservidifye80ERAS IS agan_p.r eferably
aqueous, @agmﬁ- 1S ¢ P bIE NEnEARARPA prdebhifie] Milydt oSTOTal Tty in the
range of 2@3 th 320 m Ilnales E%r I'Te re |fed b)éthose
skilled i n$Hé um, chigdde, thimerasa echigrphptangl imetyy i B3 &¥P8Bsage forns
sui t abl e fRFOPYbRarabemppherylethyldalcobel.yedetaty Wisediuny| serbsmsaciduspensi ons,
emul si ons, ONAMERaM avdodihier ecageats, knownl o6 thoseeskitled in the art. Such

Par ent er al pragfvativéd, aifl Quilize8 Mwill typical B RamIbyed!inCaPamlobhpns for

par ent o & frofl 600197 o 1162185 RRARIIGRL 02 EaandREERARGRI Speps 2due0us

or nonaqueglis ol uf Fons,. |4s ersdcj ns susrﬁe_nm on e[gi m&ﬂs sterile
powder s f of BByt PE ¥4 59 AR, thee toricity. ofp Pemalality | ehdber di spersi ons
prior to Jesmulationsydnelydeosedismy ohderideic Potassium i ehloridg, | mennitokol vent s
and vehi cldtgﬁtmay Hycesedande propyiene ,glptdlanSuchghgeras,oif, ugliged) Willas wel | as
veget abl e i kfmpléyed fl ian€abhnt of M R’ @AND D% Hye weigtx (L ). Theate), or

mi xtur es tdyensab Ry J0e dhfidut AR REVE BEpliRSthedYatine off coating
mat eri al si,ubgl?f:a%g’l ecﬁ?%#%i{?es?n%#l nggé)%rf‘{fgj@ Séfderr?inlq §5e of

surf act ants- and an osm ty In the ra to llimoles per
liter.

As realized by those skilled in the art, compositions may be
formulated in various dosage forms suitable for topical ophthalmic
delivery, including solutions, suspensions, emulsions, gels, and
erodible solid ocular inserts.

Parenteral administration forms.

Pharmaceutical compositions for parenteral injections include
pharmaceutically acceptable sterile aqueous or nonaqueous solutions,
dispersions, suspensions, emulsions and sterile powders for
reconstitution into sterile injectable solutions or dispersions prior to
use. Various aqueous and nonaqueous carriers, diluents solvents and
vehicles may be used (ex. water, ethanol, glycerol, glycol), as well as
vegetable oils (ex. olive oil), and organic esters (ex ethyl oleate), or
mixtures thereof may be used. Fluidity can be maintained by use of
coating material such as lecithin, by restricting particle size and by
use of surfactants.
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109 The conpositions may al so contain adjuvants such as
preservatives, wetting agents, enulsifying agents, dispersing agents,

anti bacterial agents, antifungal agents, isotonic agents, and/or

absor pt i o¥A&¥4M%g agents. Absorption-prol ongi ng or abPETREIHNEST6s| owi ng
effects may be achieved by injecting a crystalline or anorphous suspension
with [ ow water solubility, Delayed absorption may al so be obtained by

di ssol ving or S$pEREIPRSItians maygalse santgin adjnyante swchbgsusing i nj ect abl e
depot for nregevatives,r oesttiapsagentsd emulsifytisg odigens dispersingbiagéggr adable -
po: ymer s, al;mcaﬁiald%hgéﬂg,t | ARfuRSAlY ak¥AQ! 'i‘dstolri_?@' ¥SUrtE ORR RIS . t
pol yanhydr s QF n i 0 0 m.groemul sions to
hol d t he rl(lil‘gfls t&%pu?,?}tilﬁgn%ggﬂa{s'.i ﬁ%ﬁ%ﬁg@@g‘h“%@ﬁ?& ﬁfl%@&pﬁwvari ous oot
met hods. >owing eifects may be achyeyed, by, dmiesting r atGrystallieror

Conposi t i AHBOEPHOUE csusPENSIONi With rlawi omatar esqinbilisy atiPelayeq palssiorprioies.

Buccal admmay stls@tbeoobiahieds by dissolvigmss biidpendingothd Weta! inddii gy st rati on
are pref erahiclet 8P BPARAS infRIINRIE  roHtl (DO MicRIGRApAIbARS  Chewi ng
QuUITB €L C. mavices of th drug i ugclrn u€]I a g{ I Strat b_on I‘rTP.. .- Various
gal eni ¢ formiicsti fhdhe drug. in, bigdeeratable  polymersy Sushi s Py actidgensi ons of
the drug rPé{w%‘é(cﬁ ‘BFi dtplxemthossseral | Rolygnhxdridasd af By desingeyariows i ous

aer osol ddypeeSfnliposnmess od micrepmalsiome torholdotiteo dring  oFarmupiations

menbr anes;fos pagactionakhy btestagilpged dyt valioeo | nethodsabl ets, capsul es or
powders may as well be used for fast delivery of the full dose.

Transdermal adm ni stration fornmns. Conpositions for transdernal
adm ni stration of the conp%mds of, t.his ipvention include various known

pat ches, bandages et c. ectal administration forms. 20
Compositions for rectal administration are preferably
suppositories.

Buccal administration forms.

Compositions for buccal administration are preferably - & -
toothpastes, mouthwashes. sublingual preparations, chewing gums
etc. ¥

Sublingual administration forms.

Various galenic formulations can be used: concentrated
solutions or suspensions of the drug may be applied sublingually by
various drop devices; various aerosol devices may be used to spray
the drug onto the oral mucus membranes; specifically designed fast
dissolving tablets, capsules or powders may as well be used for fast
delivery of the full dose.

Transdermal administration forms,
Compositions for transdermal administration of the compounds

of this invention include various known patches, bandages etc.
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Oral or nasal spray or droplet adm nistration. Conmpositions for oral
or nasal sprays or droplets may be in the formof solutions, suspensions or

dry powder y be designed for nasal. buccal. broncii@lds nary,
and/ or gas ? I"C a‘gpor ption of the drug. ' Bwy’ﬁer apeutic

dose | evels. The act ual dosage | evel s of active ingredients in the
phar maceuti cal conpo |ons this inventions y . led so as to
obtain the desired tﬁé? F%upas(?lesqrg&or I%Phed%ﬁ?%‘yo drug used varies
and may depend on factors such as adm ni stratlon form severity of the

di sease. frequeBempositivosifiog emat.orFoasalissprays weddropldtormay beatin ethes

suf fering forndiesblifions WayenSiondl 81 Gy ap odusﬁr ded Smasube dssigwddma,

br onchi t1 sgore gﬁﬁar B 876 hq%mm&?foum/ [ i a3>\é§ﬂ§ti A% © used a

dose levelﬁlg to a efera o 10 ng once
to four ti s Ugiy to a patlent wei gh| ng 60 kg. The daily dose may be

I ncreased or decreased depending on various factors, for exanple the weight
and the di sease status of the patient. As an exanple. for use as

medi cation to patients sufferigapé@ie addser gbvelgonj unctivitis oral doses of
t he conpound of this invention are used at dose levels of 0.1 ng to about

100 ng, prefer fro to, 10 once to.four.tines daily to a

patient wei ghi ﬁ&%@cw ‘g‘bﬁagﬁ vels: of g\“ﬁ@ﬂ%&eql%ﬁ Ebéggnm allergic

conj unct i vagxatcnétaeaincempmmn of thisr kusteationsnmay| be i wiadosoi asttPl | at i on

into the cohqaunahevd&sus:dcmemmmmcf effecO. OThus ahe. apumr of edraly yws€d 02% t o

L0% The Hr%lu%ay ltorpffaét'&?s d@eR98s Vﬂdhhmih@ra@x%ha elfmnﬂefl btyht he "

clinician | c c xanpl e the weig
(gff Y}fehdi)sgﬁse frgdl?e?ncy v\gﬁlgn?ﬁ i ot af

and the severl The use ically
conprise t® iog 9 | Ratengh, SHEfesme t CRIERp ATy S o T mfﬁﬂﬁ{“%gf a solid

or sem sol dlaotﬁtsageu{:h)ras) agtbmahdranthitise¢tayeotmiedosgsf oluthe i nes per day.

21 compound of this invention are used at dose levels of 0.5 mg to about
200 mg, preferably from 0.5 mg to 10 mg once to four times daily to
a patient weighing 60 kg. The daily dose may be increased or
decreased depending on various factors, for example the weight and
the disease status of the patient.

As an example. for use as medication to patients suffering from

allergic conjunctivitis oral doses of the compound of this invention are
used at dose levels of 0.1 mg to about 100 mg, preferably from 0.2
mg to 10 mg once to four times daily to a patient weighing 60 kg. For
patients suffering from seasonal allergic conjunctivitis. the
concentration of norketotifen solution for instillation into the
conjunctival sac ranges from 0.01% té 2.0%, preferably 0.02% to 1.0%.
The frequency and amount of the dosage will be determined by the
clinician based on various clinical factors, such as for example the
weight and the severity of the disease of the patient. The use will
typically comprise topical application of one to two drops (or an
amount of a solid or semisolid dosage form) to the affected eye one to
four times per day.
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SUBSTI TUTE SHEET (RULE 26) Oral unit dosage

formul ati on. EXAMPLE 15. Tabl et formulations. I ngredi ents

per tabl et er batch of

10, 000 t ab¥RF¥43640%5nound of Exanple 5 2 Ffp/Us98/06576

20 g Mcrocrystalline cellulose 30 ny 300 ¢

Lact ose ' ) 70rr% . 700g Cal cium
stearate Omal ynit dosage formulatioBy o Fpgc Bl ue #1 Lake
0.03 ny 300 ngy The active ingredient (in this exanple, the

conpound oEXAMPBHEeIH, VFablet ferdulationd. ended with the | actose and cel |l ul ose
until a uniformblend is formed. The | ake is added and further bl ended.
Finally,the calcrumsiearaie 1s blended 1n. and the resultrng mxture is
conpressed. into .tablets using a 9/32 inch g mm) shal | ow concave punch.

Tabl ets of IR8H&HERLIS engt hs my be pr ep&FEd a&,etm teri MET LR LT on of active
ingredient to the excipients or to the final weight of1Q,000tabletst .

This invention provides nethods for the treatnent and/or prophylaxis of all
forms of bronchial asthma, allergic bronchitis, nulti-systemallergies,
allergic rhipjtl |l ergic skin dis ers in mamal s, ,gpuch as hunans,
whi | e avoi Q?’ﬁfé’#’ﬁg (gfggé?ﬁnﬁgf gi de effects ﬁ’& ot her toxic nazg)i estations of
ketotifen. These nethods conprise adm nistering to the mammal in need of
such treat Miatocapstabinegregihyibesi s, ef f el v anounts of aB0Pegst one
conpound of the invention or a pharmaceutically acceptable salt thereof.
This inventheipsal SO provides nethods form:iqugadm' ni strationpogng or nore
conpounds of the invention with adrenergi c beta-receptor agonfsts,

I ncl udi ng EU‘t .,hot limted to al buterol, terbutaline, fenoterol, fornoterol
or sal net et-8lClumhStediptes| i ni nating or deck B¥si ng bronchi al %Qy%)erreact ivity
that nmay be induced by said beta-agonist therapy. :
22 FD&C Blue #1 Lake 0.03 mg 300 mg

The active ingredient (in this example, the compound of Example 5,
where n=2) is blended with the lactose and cellulose until a uniform
blend is formed. The lake is added and further blended. Finally,-the
calcium stearate is blended in, and the resulting mixture is '
compressed into tablets using a 9/32 inch (7 mm) shallow concave -«
punch. Tablets of other strengths may be prepared by altering the
ration of active ingredient to the excipients or to the final weight of
the tablet.

This invention provides methods for the treatment and/or
prophylaxis of all forms of bronchial asthma, allergic bronchitis,
multi-system allergies, allergic rhinitis, and allergic skin disorders in
mammals, such as humans, while avoiding the sedating side effects
and other toxic manifestations of ketotifen. These methods comprise
administering to the mammal in need of such treatment and/or
prophylaxis, effective amounts of at least one compound of the
invention or a pharmaceutically acceptable salt thereof.

This invention also provides methods for co-administration one
or more compounds of the invention with adrenergic beta-receptor
agonists, including but not limited to albuterol, terbutaline, fenoterol,
formoterol or salmeterol, thereby eliminating or decreasing bronchial

hyperreactivity that may be induced by said beta-agonist therapy.
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The invention al so provides nethods for co-adm nistration of a conmpound of
this invention with other agents or drugs causi ng bronchi al
hyperreactivity, including but not limted to adrenergic_beta-receptor

bl ocki ng a@’&‘?ﬂé‘é‘i cycl ooxygenase inhibitors, thereby elgqﬁ‘ﬁﬁﬁf’?ﬁﬁb‘ or
decreasing the bronchial hyperreactivity that is induced by such therapy.
Thi s inventjon, provides_ nethods for treat&nt and/ or pr,ophyl axis of forns
of ocul ar dib§eiRvention: alsgs PEOYISEs) MEEds LT FOr1adnuinistrationsofi 2 keratitis
and i nf | ameampoundi of ahiss invanitions Witlepither agentsconjdrugs i causing

epi scl eri t ibsonchihletiyipesreat@viay) tihcludity eutonot \itmited, toamdrenérgic uveitis,
endopht hal He{d FeceBfn GIAURL' haents! BF! AYclBbkftdrase. iThibRAs Cltiefepht hal m a
in manmal s, ueh . as hun%qr‘}sé &xga\ém |nﬂ ?‘(é:’ I&r ‘jfé‘;lltta@llggn sedati on and
ot her toxi GFHARERE QF  dhcTeasing g, PrUFhigly RYPEHSRERVItY AL et hods

conpri se adPdufest dyi sych otheFaP¥ranmal in need of such treatment and/or
prophyl axis, effective amounts of a_conpound of this invention, or of a
pharmaceutically acceptable salts thereof. This invention al so
provides met hodgy{orGoaaen BlcAGal Bl GO TRARALe addibe | nvent i on,
with at |east .one 'drug O % oW,.N cl asses. 6 Par ant ] hypertensive
agent s, adrpé%ma?’&sa@grfﬁgf‘% o ogH g@)‘ﬁg%steé N F‘Ba@kj“é—ﬂcalco _Eé’f“sant i viral
agents, st ®fonliergic keratitiy andhdaflammatpriordiseassskeich aseblephagtisi st s,

| i poxygenasenjunttivitiar spasoleritis)escleritis arkerstétispaotdrpor aveitisss. | n

particul ar }pokfb‘_?id?_r AFEIHs, | ENdIPHRANALSY igiRie fmeurieid; ackbhils uftefitie) of a
compound Ofeyirafdefd Sihbifimid {1 GRAHAANT CadlE GRNEGRIERAS! Syhitd! yoidingO"
exanpl e phex ephedrine, n hazol Lyne éEra ydrozoll or th,.

anti bact er i°% ”agggﬁ’tt@‘,m%‘-uéﬁ‘?ﬁ%o“oé’& ¢ Pt toxie Haat ﬁs.gﬁﬁn o?{l/mrﬁ? 9tifen

The inventiagf stegeidpr ovihese msthpsiss coMprisanfdmnisiering, torths mammahd of

t hi s i nventin oneddn of ospabnateaomend tandforr graphiylawiec effiective t amounisnof ea

i nfl ammat i e@nfPouhl’ bf ahiOin idnP60\E 4 hshapARiceuti€dlDAlacbeptableg satocess.
Thi s mventqlgxthﬁrow des nethods for treatnent and/or prophylaxis of forns
of gastroentérol ogi cal diseases such as hypersecretory syndrones incl uding

Zol linger-Ellison syndrone, gastric irritation, enterjtjs, gastric or

duodenal ul cer sThifciiaveniifngaisa MPVWé&rmBWSofmuﬁﬂe%qm’é‘é\m&g&W iof acid

secreti on. compeandeohahis invention, -with at least one drug of the follp®ing
classes: ocular antihypertensive agents, adrenergic agonists or
antagonists, antibacterial agents, antiviral agents, steroids,
cyclooxygenase inhibitors, leukotriene antagonists, lipoxygenase
inhibitors and other ocular therapeutic remedies. In particular, the
present invention provides for co-administration of a compound of
this invention with ophthalmic decongestants, such as for example
phenylephedrine, naphazoline, tetrahydrozoline or with antibacterial
agents, such as bacitracin, neomycin and polymyxin.

The invention also provides methods for administration of a
compound of this invention in conjunction with surgical procedures to
minimize inflammation or irritation and improve the postsurgical
healing process.

This invention provides methods for treatment and/or
prophylaxis of forms of gastroenterological diseases such as
hypersecretory syndromes including Zollinger-Ellison syndrome,
gastric irritation, enteritis, gastric or duodenal ulcers, acid indigestion,
heartburn or undesired gastric acid secretion. These methods
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conprise admnistering to the manmal in need of such treatnent and/or
prophyl axis, effective amounts of a conpound of this invention, or of a
pharmaceutically acceptable salts thereof.

EQUI VALENT™®0 98/43640 Those skilled in the art will recogni PETUSI/EF6abl e to
ascertain, using no nore than routine experinentation, many equivalents to
t he speC|f|c enbodi nents of the invention described hereln Such

equi val enteompuse)cadminéstering apeuhe cmagunalf im ngedgbé suchnreatmenta

conposi t i candfentgrophylixinneffectivd animiteli oy at b@mpbd@d edff egilss residing in
the Co”esil”ﬁ%ﬁ?@ﬁl '&OHPV%%@F[E&F&%‘H V%@éﬁtébl@ sdltd rlﬁé%@? nuner-ous

phar maceuti cal 'y ‘accept a fate, robr oni.de,

hydr ochl ori de, di hydrochl oride, fumarate, rret hanesul phonat e,

hydr oxynapht hoat e or where appropriate one or other of the hydrate forns

t hereof, see Merck | ndex 11th ediBQUIVALBRYP itens 9089, 209, 3927, 4628,
8223, f5053 58mmtssmaﬁ%@aﬂ?me?ZﬁSW111&4@ograzaoor wsablelﬁﬂse&g@n ang/ %3332
and refer :
Such equi v$§ &6 érél né % Qg E{é‘m str’g ‘58‘? %gggie[ngstp gﬁ%
conpound 0 é ‘é‘H{nﬁnﬁ%e en l\'an?‘h b\ Ae5EHRY HUG 2P s used to
conbat di Sepd¥al ‘*l“ﬁs niHBES nentioned in this docunent. Those skilled in
the art ofthgetherapenticapsalofoar siaglez ésarhent ahd ghesvommpositiow rcontaining han t hose
i ndi cat ed faemee whilebavpideigrthedsidedefféres desiiingrain ke Fomespomdiagor | ess

frequentl YishARH <5 UGARH! %EE &tsTQR%elﬁéﬁtheﬂumeri e phatmétediitaifgReol 0oy,

ma reallzeth e Lnwentl on r.t,aln
pthr macol o g Bfi o 'rtP %‘@ch‘“ﬂtﬁ %mr'ﬁyﬂr gmlﬂ?c gf‘%ﬁis d%’n vari ous
recept or t4Ip¥ IO(}:‘)&pl’l@ﬁ'@ aé@ﬁ'?éﬁqﬂc meathanesplphenate c chydegxymaphihoieact i vity
etc.) may dre wheet udpgropristehenei oxliather ofisthehbypdtabo ferms sthetedfersee Such
i ndi cat i orndefdke 1ade% VEItBNEgition (I¥8BHPaehdsi 90397bcz09mn257 crtezmeazzalent i on
descr bed di3e! 5836 19142 ?Bhbedm@ tmaoaggm '746?3'1*3 741891 dg using a -
of norketﬁﬁ%r ﬁgo?e W“zi?)s o‘lhféet'?)t?'}cgﬁ\ %e 8% \e/léhd si de
effects re‘ér%f??lgﬁ n SHeh qwyaleasnalso HLRXPF%NH% ‘&'F@H‘ES%V‘”F @8e for
exanpl e cdeastoons cevmpoundi efetliee prresens Liavertion owithxamy| athern dapgdthat essi on,
or CNS si de afddeed scombmth dideadedr i xaamintals.ctdrintioned Alnl tlﬂquauaimmts are
i ntended tPhdie tEiNeHIRd thd) athio? MESRHIY nmdY GINO' Phlize that higher orr
24 lower doses than those indicated here may be preferred and the

doses may bé given more or less frequently than suggested here.

Those skilled in the art of pharmacology, may realize that the

compounds of the invention, having certain pharmacological

properties (such as antihistaminic activity on various receptor types,

PAF-antagonistic activity, mast cell stabilizing activity etc.) may be

useful for other indications than those listed here. Such indications

are equivalents to the specific embodiments of the invention

described herein.

Those skilled in the art will realize that by using a single isomer

(eutomer) of any of the racemic compounds of the invention or of

norketotifen or of 10-OH-norketotifen, it is possible to avoid side

effects residing in the other isomer. Such side effects may include for

example cardiovascular side effects, such as for example

cardiodepression, or CNS side effects, such as for example sedation.

All equivalents are intended to be included in this present invention.
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CLAI VE: 1. A conpound havi ng the formul a: I ncl udi ng
stereochem cally isoneric forns thereof and pharmaceutically acceptable
salts thereof, wherein: R is a nmenber selected fromthe chouF cansi sting

of hydr oxyX¥Pas4366%| kyl and carboxyCerr], and -A-B- is a9 avi ng the
formul a [err] (a)

[err] (b) [err] (c)

[err] (d) [err] (e)

[err] CLAIMS: (f) or [err]
(g9) 2. A compound according to Caim1, wherein - A- B - has the
formula - [err] CO - or a pharmaceutically acceptable salt thereof. 3. A

conmpound agcording to Caim1, wherein is - (CH2)[err]OH, and wherein -
A - B - ha%*th f6‘P‘HBPHﬂS‘ Rg @9?‘?"‘&‘5@- wherein n.is 2 to 6, or a
pharmaceutically acceptable salt thereof. 4. A conpound according to
Claim1, wherein Ris - [err] A—B 25

including stereochemically isomeric forms thereof and
pharmaceutically acceptable salts thereof, wherein:

R is a member selected from the group consisting of
hydroxyC, (alkyl and carboxyC, calkyloxyC, ,alkyl, and
—A—B— is a moiety having the formula

—00—CH,— (a)
—,—00— (b)
—CHz""CH.z- (c)
—CHOH—CH,— (d)
—CHOH—CHOH— (e)
—CH,—CHOH— (f)
or

—00—0— (8)

2. A compound according to Claim 1, wherein — A — B — has the

formula — CH,— CO — or a pharmaceutically acceptable salt thereof.

3. A compound according to Claim 1, wherein R is — (CH,);,OH, and
wherein — A — B — has the formula — CH,— CO —, and wherein nis 2 to
6, or a pharmaceutically acceptable salt thereof.

4. A compound according to Claim 1, wherein R is — (CH,),— O —
25
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[err] - COOH, and wherein- A - B has the formula [err] and wherein nis
1 to 6, or a pharmaceutically acceptable salt thereof. 5. A net hod for
preventing or treating allergic disorders, which conprises admnistering to
a manmal WO AMBE0Of such treatment a therapeutical |y ef PEEUSS®IPount of a
conpound of Claim1l. 6. The method of claim5 wherein said allergic

di sorder is selected fromthe group consisting of allergic rhinitis,

bronchi ti sqCH)! Lc@OGH, ﬁ{d)‘ioﬁ&eg@mnmlks*ha@dxeeﬂ@hﬁﬁiaﬂ—scﬂz_‘cqé_qet hod for .
preventin roht | oguyl ap di_ sor c ring to a
manmal ingﬁge Sfeﬁu@ﬁstfégt ﬁe%’tr g&ﬁﬁlgﬁgeﬁt}gcﬁ‘?gl ?g&gggﬁgt%{eﬂ@%éﬁt of a
conmpound of Claim1. 8. The method of Claim 7, wherein said ocul ar

di sorder 5% seleanetiodrfon pravegtiogpor dredting nljergic adiserdess, whicki s,

bl ephari t icompiives Usdrhinidtbtifig € Aninfdmmel dhi hesd ofnewgihithedtment 2

Pl 5! o1 | WhérapkRIGly bffect(FE UAGEHY b 'ond B ClaliaUL 5, posterior

uveitis, reti cleritris. net hod for preventing or
treating respiratory disorders, which conprises adm nistering to a mamal
in need of6.sucThermathodnof aclainer Sipehereimishid allergici digordenuist selectadconpound

of O aim ¥omlte gft\p hbREnS! offlaMerpil. riMhRise| Bronahilis! espicatitpry di sorder

%\t%g’o%chnggg%ng of chronic obstructive pul nonary
ma, an

i's select 1 Omntrp )
di sease ( , as coug ronchitis. 11. A method for preventing

or treati_r_llg smpot h nmuscl e hyperreactivity, which conprises adm Hi stering to
i

a mammmal il nedd maethedcfor: peaventing ar (tedtinge eeplal) AsosdsIsc (W apunt of a
conpound ebmpirisesn ddmini@eriag ntt kodndmmaprioveeed mf such rtreatmegt a

gast r o- i nigeérapOaticaliys effdetife Mhbemt op NP IcoaguadndhiGlabmi dg to a manmal in
need of such treat- nent a therapeutically effective anount of a conpound

of Claim 1 The th f aimi12 wherei R t.L O) I nal
di sor der ijss' seﬁ@ﬁt@&uﬁoﬁ??ﬂﬁlﬂﬁu rpt%?f?l §?l§n§c'%r§%g%{rg§§é§ e%cg‘%csé‘%yndrone,
the - from the group consisting of anterigr uveitis, ephapms. _

conjunctivitis, cranial arteritis, endophthalmitis, episcleritis, keratitis,

keratoconjunctivitis, optic neuritis, posterior uveitis, retinopathy and

scleritis. |

9. A method for preventing or treating respiratory disorders,__.;:_',_,

which comprises administering to a mammal in need of such

treatment a therapeutically effective amount of a compound of Claim

1.

10. The method of Claim 9, wherein said respiratory disorder is
selected from the group consisting of chronic obstructive pulmonary
disease (COPD), asthma, cough and bronchitis.

11. A method for preventing or treating smooth muscle
hyperreactivity which comprises administering to a mammal in need
of such treatment a therapeutically effective amount of a compound
of Claim 1. '

12. A method for preventing or treating gastro-intestinal disorders,
which comprises administering to a mammal in need of such treat-
ment a therapeutically effective amount of a compound of Claim 1.

13. The method of Claim 12, wherein said gastrointestinal disorder

is selected from the group consisting of hypersecretory syndrome, the
26
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Zol l'inger-Ellison syndrone,_gastric irritation, enteritis, gastric ulcer,
acid indigestion and heart bt _heet a3 Been Repistchod wherein a corrpound as

detied 1 Beshabay L, 15, 2o ‘fﬁl&!ﬂlﬂll el 2y 1 Al g e Y

transder mal , buccal rectal, subllngu asal, topical or oral

S

adm ni st rgt aéﬁ\‘ The t hod accordi ng to Caimil4, wherejn a conpound

as define TR HSPN; SYBRIOMG. cBRstBg ot uﬂ%’nﬁﬁf“}tﬁ a8 #ingy BleeT.ext ended or
ot her wi sea@@ntlﬂdlgeéﬂonelaeésbeimbm ation. 16. A method of treatnent of a
di sease state nodul ated by allergic, inflammatory or cholinergic

activiti eg m Eﬁll ﬁ'a&! Fn‘gogémgeed‘ll aﬁxﬂ %I m1lis
¥d

admnlster toa rom Lerab 05ngto 20 ny.
once to fﬁgﬁl"?‘rsﬁ’é’g dté"i Iayrqaguga al\%@P@hl% bﬁocﬁg‘“‘“i The nethod of
Caim7. instillations @brhyomaalasnsﬁﬂaﬁeu bn by aparenteral, dammsdesmel,ed by

conj unct i batcalpsectal asablingifal a nasdlyttiopicat oot arali adnfinismratibaut 0. 01 % to 2.0
% one to four tirres daily 18 Asolid sem -solid, liquid, suspension,
aerosol o {r phar eu 0S| a
therapeuti afl ﬁi@ °d VB % E%f ﬂ%’oﬁ'ﬂ"ﬁ% ?cﬁé%lfqd;%& aiml, in
conbi nat i 8 an ‘Waée!ﬁtl ipistese eﬁS‘t apmammgal, jno 2 gelayedyri er system

19. A macmmdcﬁnprlenhngwwdmnnu‘oﬂledngeleosaa fosmmidtiom need thereof a
conposi tion, said conposition conprisi ng a therapeutically active anmount of

a corrpounq6as ﬂeﬁgﬁgﬂ &kl D domb Qﬁ grd bddd PCRimNPrig drugs of the
® 8 Lt

cl ass con anal gesi ¢ I nfl ammat ory
agents, Zﬁsfﬁ‘)ﬂ sﬁl& P%%Pgta)g%i suppressant s
and expecP éomg ® W@%%Pl gqlﬁg iy &P ithpa Sﬁbq cally to an
eye of a mmianguﬁo kwed thereof a conposition, said conposition
conprising a therapeutically active anpunt of a conpound as defined in
Claim1, yqgetgg memdoate CAindIo7, SwlEdS® PLohipOufll 3RS defined Shi eﬁ.@}‘ tors.

chol | ner gy ¢ A0 Rl e, ARk | 586 Rdiiva) 95 0lRLiof é}' LSRR 23fial]
Symmat 9 oy abeut DA s ZiGarcaeds S’rbsl{naﬁ Liin

ntiinfl ammtory agents,
decongestants, astringents, viscosity-adjusting substances and topi cal
anestheti #8. A solid, semi-solid, liquid, suspension, aerosdl or transdermal

pharmaceutical composition, comprising a therapeutically effective
amount of a compound as defined in Claim 1, in combination with
pharmaceutically acceptable carrier or carrier system.

19. A method comprising administering to a mammal in need
thereof a composition, said composition comprising a therapeutically
active amount of a compound as defined in Claim 1, together with one
or more drugs of the class consisting of analgesics, antibacterial
agents, antiinflammatory agents, decongestants, vasoconstrictors,
vasodilators, cough suppressants and expectorants.

20. A method comprising administering topically to an eye of a
mammal in need thereof a composition, said composition comprising a
therapeutically active amount of a compound as defined in Claim 1,
together with one or more drugs of the class consisting of cholinergic
agents, anti-muscarinic agents, choline esterase inhibitors, adrenergic
beta-receptor blocking agents, anti-bacterial agents,
sympathomimetics, carbonic anhydrase inhibitors, antnnflammatory
agents, decongestants, astringents, viscosity-adjusting substances and
topical anesthetics.
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