SUBSTI TUTED BENZAM DE This invention relates to a substituted benzam de. \
Enesis is a common and serious problemin patients receiving cancer
chenot herapeutic agents. In a significant nunber of patients, n%s
vomting is so severe that they discontinue their course of n@ @ﬂ' 85@
chenot herapeutic treatnment prior to its cpnpletion. Although no known
antienetic agent is totally effective in alleviating the enesis associ at ed
wi t h chenot her apy, 2 there are a | arge nunber of conpounds (many based
on the substituted benzam de structure) which have good antienetic
activity. Although the conplete nechanismof action of antienetic agents is
not known, the effective antienetic agents are generally dopam nergic
ant agoni sts. | ndeed, screeni ngSUBSTIMUTRD BENZAMEDEt i C agents typically is
conducted via tests designed to determ ne dopami nergic bl ockage, e.g.
spi perone binding tests in vitro and aponorphine emesis tests in dogs. As a
result of their dJBEks nErYeRrtianagerpriesate o stdhmtidiuted vbenzapidem
depre55|on known antienetic agents have undesirable side effects such as
sedati on, dystonlc reacti ons, diarrhea and ak%Fh|S|a
Emesis is a common and serious problem in patients
receiving cancer chemotherapeutic agents. 1In a significant
number of patients, nausea and vomiting is so severe that
they discontinue their course of chemotherapeutic treatment
prior to its completion. Aalthough no known antiemetic agent
is totally effective in alleviating the emesis associated (”

\) with chemotherapy,



we'have‘g'rprisingly found a group of substituted benzam de antienetic
agents\yi'th a high specificity of action, which are not dopanmi'nergic

ant agoni sts and which are free of the undesi rabl e side effects of the
presently known antienetic agents. An excell ent, nodern review.article on
t he variously substituted benzamg des and their, ar macol o cal ctivities
is found irF i 258 RAATIR i faFB@Peanﬁhgﬂaﬂ¥§h&?éH ﬁ$ €Crei ght on
and S. Tur neubseittted, béhgud1dixstm9¢tateloﬁuénh(h@ﬁe)good1unnéemh&pﬁer
entitled " 4i ed Benzam des as Dopami ne Antagonists", by M S. Hadl ey
(Pages 140-1 . states that this class of conpounds is defined by the
formulae [ERR] in which the aryl ring is nost comonly the phenyl ring and
where "a rret hoxy gr ouplthddgh (the [vompletanméchanishyof sactiions o fi ansiemnbtic

present." t )g?ga, h [ ?ﬁ#e_};, tituted
benzam des c % 'Eon5| dere i, ekb% %gﬁ%éggéegﬁgﬁgﬁéet © corrpg%nds bei ng
dopani ne euﬂ%&ﬁﬁ# %ﬁl*ﬂ§‘§PP&Ft&rt ﬁﬁf% iﬁ%ﬁﬁq&§ﬂn§

N-substi t ut;%ltaeﬂzaxn de&edmd"lglgms)@psubilyt ﬂenesnmﬁdae viierglstsi ng,

I nclude theyf ol {wh s dbelrrditle® Hopdhiindrgh® Bebexbge !/l J O WpTRE oRE 1965
binding tests in vitro and apomorphine emesis tests in dogs. Aas
a result of their dopahinergic antagonism and/or central nervous
system depression, known antiemetic agents have undesirable side
effects such as sedation, dystonic reactions, diarrhea and

. akathisia.
-/

We have surprisingly found a group of substituted
benzamide antiemetic agents with a high specificity of action,
which are not dopaminergic antagonists and which are free of the
undesirable side effects of the presently known antiemetic
agents.

An excellent, modern review article on the variously
substituted benzamides and their pharmacdlogical activities is
found in "Chemical Regulation of'Biologicai Mechanisms™, A. M.
Creighton and S. Turner, editors, Royal Society of London (1982),
in the chapter entitled *Substituted Benzamides as Dopamine
Antagonists®, by M. S. Hadley (Pages 140-153). It states that

Y, this class of compounds is defined by the formulae
ONH——NRe st hem
, "\,OCHa  and P .’
A L ARYLYOCHs
-’ : \ ’

~ 4

in which the aryl ring is most commonly the phenyl ring and where
*a methoxy group ortho to the benzamide moiety is almost

invariably present.” It points out that the diverse actions of



M L. Thom net, discloses substituted benzam des of the formula [ERR]
wherein Vis [err] or [err] in which [err] and [err] are al kyl, »Lfls
oxygen, methylene or NRin which Ris hydrogen, alkyl or alkylsul fam)yl wW
is al kykene; Ais alkyl; Bis sulfur or_oxygen; and X, Y and Z are
hydr*ogen hal ogen, al koxy, nitro, am nc? al kyl am no, di al kyl am no,

(I ovver) I C r anoyl

al kyl su éms)‘f/)gg 1)f%§l sea’pf%?n%%ﬁy %T}Id%%?ﬁeaﬁoﬁf)% - are -

aponor pmn%e@mmm t Qarﬁpﬂsaw%twqgomaaﬁpsemtmo%e U. S.
Patents Nos. 3,177,252, issued April 6, -1965, and 3,312,739, issued April
4, 1967, are rel ed and ve simdar disclaosures,.uUn Ki ngdom Pat ent
No. 1,500,105, pUbTRY “(f"xtﬁ’r r%r?i“ AXE PpSeRts dise %%%’g"%ubstutut ed
benzamwlesmtittetécbrmmmq mi@mmniouhydubgeﬁ;uérets]omlﬂtgd or [err]
al kenyl hgg, $ ;gy OUB{tId R rdhéllm%wﬂ,@'r] al kyl, [err] al kenyl oxy or
[err] ?kenyl Y i's hydr ogen, - hal ogen, nitro, [er-r] al kyl, [err] al koxy,
am no or s_ubstltut ed am no; Z is hydrogen, halogen, [err] alkoxy, f[err].
al kyl sul fonyl or @Sy ®Ratesft tNea fr2hs,528qr ibsued N¥overibdrra3d, avds| eor]

are theysafie ModliddeS %ltscﬁrlijsé%r SuUbLHIUERa0k eAz AR i dd s acu‘)@he formula

 CONHW-V

wherein V 1; -N\Rz or -N\_J.

in which R' and R? are alkyl, L is oxygen, methylene or NR in
which R is hydrogen, alkyl or alkylsulfamoyl; W is alkylene; A is
alkyl; B is sulfur or oxygen; and X, Y and Z are hydrogen,
halogen, alkoxy, nitro, amino, alkylamino, dialkylamino, :
(lower)acyl, (lower)acylamino, cyano, alkylmercapto, sulfamoyl,
alkylsulfamoyl, dialkylsulfamoyl or halomethyl. The campounds
are apomorphine antagoxiists and are stated to be antiemetic .
agents. .U.S. Pat_eht.s _Nos.'3,17_7,2$2, -issued April 6, 1965, and )
3,312,739, issued April 4, 1967, are related and have similar
disclosures. .

United Kingdom Patent No. 1,500,105, publiéhed February



grbqp,rﬁw [err] is a heterocyclic ring optionally containing.anot her
het erdatom Wis a [err] straight or branched chain al kyl ene group; B is
[err] Tn which [err] is [err] alkyl and [err] is [err] hydroxyal kyl, -or B
is a nitrogen-attached heterocyclic ring optigonally containing a second
nitrogen atom and optionally having a substituent, or Bis a racenic,
dextror ot at or§. 0978w tickanes sabstitutiedc benagnides hef fthenfcrmuERR] i n
which Ris [err] alkyl containing a reactive function such as hydroxy,
mer capt o, oxo, thioxo, oxa or thia, an€COrNE~-W=B2 or 3; and acid addition
salts, oxides and quaternary ammoni um gRlts thereof. The conpounds are
stated to be aponor phi ne ant agoni st yMave val uabl e t herapeutic
properties, particularly as antienet S. Patent 4,207,327, issued June
10, 1980 to C. D. 5 Lunsford et 4 5cl oses conpounds of the formula
[ERR] wherein Ris alkyl, cycloal kgl ® eyl al kyl; [err] is alkyl,
cycl oal kyl or phenyl al kyl; R2 is hydrogdan, alkyl or phenyl; and [err] is
hydroxy, cyano, nitro, amino, fluoro, dhloro, brono, trifluoronethyl,
al kyl, alkoxy, sulfamyl or acetam do, and each [errL‘nay_be t he sane or
different. TWeerein A is hydrogen, C, o alkyl or C,_ . alkenyl; X is hydrogen,
 Cy.g alkoxy, C,_ alkyl, C,_g alkenyloxy or C,_ g alkenyl; ¥ is
"hydrogen, halogen, nitro, Ci-5 alkyl, °1-s alkoxy, amino or
substituted amino; 2 is hydrogen, halogen, c1_§ alkoxy, CI-S
‘alkylsulfonyl or a group of the formla -S0,NR'R? in which R
. -Rz are the same or different and are hydrogen or a (:1‘_5 alkyl
o/ group, or -NRIRZ is a heterocyclic ring opticnally containing
another hetercatom; W is a Cy.g straight or branched chain

alkylene group; B is -88384 in which 83 is CI-S alkyl and R
_cl.5 hydroxyalkyl. or B is a nig:ogen-attached heterocyclic ring
optionally containing a second nitrogen atom and optionally
having a substituent, or B is a racemic, dextrorotatory or

levorotatory heterocyclic ring of the formula
(CH

1 and.

4 is

z)n

in which R is C;.g alkyl containing a reactive function such as

hydroxy, .mercapto, oxo, thioxo, oxa or thia; and m is 1, 2 or 3;
W/ and acid addition salts, oxides and quaternary ammonium salts

thereéof. The compounds are stated to be apomorphine antagonists

...Add- o have'valuahle therapeutic properties, particularly as
antiemetics. '

U.S. Patent 4,207,327, issued June 10, 1980 to C. D.



conmpounds are stated to have antienetic and gastric enptying propert,jes.

U. S. Patent ‘3,966, 957, issued June 29, 1976 to Cale, Jr., et al., disgfoses
substituted benzam des of the formla [ ERR] wherein R is cycl oal kyl , phenyl
or phenylal kyl, [err] is hydrogen, %err] al kyl or phenyl; [efr] is

hal ogen,, aIkyI al koxy, : am no, nitro, . alkylamno,.

dlalkylanlno nercaptonethyl acetam do, -sulfanoyl, cyano ““hydr oxy,

benzyl oXy. s fdid | 0" 11! el sc ok é&mao&m@r@fseﬁét Eb¥hgdat hi obenzani des
of the fornula [ERR] wherein R is cycloalkyl; [err] is hydrogen, or [err]

al kyl; [err] is 6 nitro, am no, haloq@n sul fanmoyl or al koxy; and n is
0- 3; and pharmaceutical |y ‘accept abl e aC|p addition salts thereof. U S
Patent No. 3,963,745 is rel at ed cand—has ntially identica

di scl osure. The conpounds are istated to e apguopr phi ne antagonists and to
be useful as antienetics._Cerg 9f the co nds were stated to reduce
catal epsy in rats. (=% 1

wherein R is alkyl, cycloalkyl or phenylalkyl, R1 1s alkyl,
cycloalkylor phenylalkyl, R? is hydrogen, alkyl or phenyl,
and R? is hydroxy, cyanq, nitro, amino, fluoro, chloro,
bromo, 'trifluofométhyl, alkyl, alkoxy, sulfamoyl . or
acetamido, and eadh R3 may be the same or different. The

compounds are stated to have antiemetic and.gastrlc emptylng \&)
propertles. _ o | _ .

U.S. Patent 3,966,957, issued June 29, 1976 to
Cale, Jr., et al., discloses substituted benzamides of  the
formula h‘ ' -

:mu L\ /J

wherein R is cycloalkyl,; phenyl or _phenyialkyl, 'R;__is
hydrogen, C, g alkyl or phenyl; Rz_:is” halogen, alkyl, g;/

alkoxy,  amino, nitro, _alkylamino, | dialkylamino,

mercaptomethyl, acetamido, sulfamoyl, cyano, hydroxy.. . .. ... .. |

benzyloxy or trifluoromethyl, and n is 0-3; and substituted

thiobenzamides of the formula
B

CSN

1

.

2
(%),

wherein R is cycloalkyl; R! is hydrogen, or'cl_8 alkyl;'R2

is



The cempound of this invention is 4-acetam do-5-

chIongﬁN—[Z dlethylanlno)ethyl] 2-[ (2-acetoxy-but-3-yl] oxybenzanlde

Also included are the erythro and threoisoners of this cenpound
and the non-toxi ¢ pharmaceutically acceptable salts, hydrates, solvates
and quaternary ammoniumsalt of this conpoénd and the erythro and

t hreosi oners thereof. 7 The physiology and neuropharnacology of enesi s,

AP par 1 Ul 2o SheBLIGS 0N BG40 6TF kB! Al SRRR) S o 940
medul | a, the emsk phawnt:entamalﬂweacneptabiecaqamraddntggm sadte '(;E_éi‘)ao_f.The
enetic center g Wi gllehit! §B. 1 ”§15? C945 s dfa?*(;urt% S@ﬁb&tﬁhhﬁ%‘ly I S

| ocated in the Iateral reticu brnatlon 0 ventric

i s al so | ocat ddentiqad f ddsclesurga f ofhe F@Hmﬂé aret [fitaked ﬂ?@tbéma

and appears t@ o%iilii\ﬁé edn@agsﬁfatsalanatlwlbel usbhalblayndaﬁﬁlememcs.
cerebrosplnal n.stinul ate recep

receptors, cter%:ad’f’z\% e, comp SoVers %ﬁ.raipg gPaﬁgar\‘F?eﬂn%"BiFFféyePrﬁtl c

center,:and ematiss results. .- Reflex- induced vomting may al so be caused
by irritation (and resulting :

The compound of this invention is 4-acetamido-5-
chloro-N-[2-diethylamino)ethyl]-2~[(2~acetoxy-but-3-yl}

oxybenzamide. Also included are the erythro and
threoisomers of this «compound and the non-toxic
\J . pharmaceutically acceptable salts, hydrates, solvates and

quaternary ammonium salt of this compound and the erythro
and threosiomers thereof.



8 stimuli) fromthe gastrointestinal tract or stimnulation of receptors I n

the central nervous system The cortex of the brain is believed to bex”

anot her source of enesis. Thus, the faniliar problemof anticipatory

vomi ting in patients receiving chenp-4therapy clearly is not associ at ed

w th exogenous chem cal stinmu- lation. It is believed that anticipatory

vomting is nediated initially by the cortex which may then stinulate the

medul lary enetic center. There are_a nunbeg of co r0|€ %yallam

anti enetic drugs Zhe pbysielegy apdeneurephamuace rﬁ“{fe’ &Ror i de,

al i zapr Iﬁ‘nféﬁmw dhendepeapyofinduced neesing. wamclmmmw S a

| eadi ng co ound e | | spl atin,
23 food’ ghgugshuéﬁdm EhEREbN Chir | néQiD| B4 N 2de) Lo

which is® eni ¢ chenot herapeut] c agent.

Present |c}iavm¢qmmw r-batee Buaga ) mt%ﬁe@%t%@m% the: chemoral | y
dopam neg giep ek a&qrg gizS zoRE, (cmdred meehetieveahta,emﬂcu Hel rehe

o ST gf nach ShePuRer B aggﬂ?é‘?nﬁﬁe;éeﬁ?@%@#ftaﬁ agz;za SR
whi ch delsterak ritdculagr fJormaniegonfsthectourtly ventf Thee QRZndisng
tests inagyk Tﬁ«e mtﬂethsdmbbenozftﬁeommn&mﬂww Vﬁmﬂdenﬁr‘eli the

R LGN I L XN T TN
bloed or cerebrospinal fluid, When stimulated, receptors, such
as dopamine recepto:s. in the CTZ generate impulses which are
transmitted to the emetic center, and emesis results. - Reflex-
induced vonitinq may also be caused by irritation (and resulting \\)




actlya&y, and i nclude akathisia, acute dystonia, Parkinsonian features and
tard [err] along with nervous system depression. The conmpound of this
invention is an‘effective antienetic agent but is not a dopam nergi‘c

ant agoni st, as shown by both in vitro teﬁts (spi perone bindi'ng), and in vivo
tests (aponorphine enesis in the dog). t he compounds of Formul a |
have good antienetic activity (particularly against chenotherapy-induced

enesis) with hi S le C|t of ctlon but with none of the S|de ef f ect
liabilities ’(@d‘@’rﬂg Bea strg 856%;"? Aragt ok MAmrIatign: pLi he
dopanmi ner gi cresntpahgxm sbn &hassentrahbaervuledqbwwn (Fhericretiend iof a8eNbSain

Many of the Q'v%'d' oaggl hADLE peg GF a§| vf‘%eeﬂaglc dstet?’ﬁl sugl#11 as

nmet ocl opra have astro I ne and are

t r eat ment ofP‘d%b}(ﬁ‘H&fs aptigi Gt?ﬁ'l Yomiting g’d’StMiﬂ‘b“s’c ineseivdng chemosuch

?ﬁ rftErdeit@a&h@ucc&mptyyngs dqep695¢eiaiiéﬂwﬂﬁﬂ“!k%qﬁﬁuﬂia?ﬁékﬁbﬂi'Hﬁhﬁﬂd
e like i3, Decays i.c..anta i,S e 0

of this |nvg%tt:13r‘1"doi% g(’)t %‘\f}ee@% %gp@g%th% sF%é‘Q eé‘f P‘ngg?? i es

of the commimditdialdyabyi £hs| eoxtestvhickmapthen ddsimloiteasheemedudbaryi de

or clebopri ¢metic center.

There are a number of commercially available antiemetic
drugs at the present time, such as metoclopramide, bromopride,
alizapride, clebppride. domperidone and nabilone. Metoclopramide
is a leading compound and is utilized extensively in combination
with cisplatin, which is an effective but highly emetogenic
chemotherapeutic agent.

Presently available substituted benzamide antiemetic
agents are generally dopaminergic antagonists and, indeed, are
believed to exert their antiemetic activity by blocking dopamine
receptors in the CTZ. Screening tests for potential antiemetic
agents have historically involved tests which determine
dopaminergic antagonist activity, e.g. spiperone binding tests in
vitro, and the :eduction of apomo:phxne-indnced vomiting in the
dog or -cat.

| The principal adverse effects of known substituted
_ - benzamide antiemetic agents are due to their dopamine blocking
activity, and include akathisia, acute dystonia, Parkinsonian
features and tardiv: -Lyskinesia, vicen aiong with nervous system
. depression.

The compound of this invention is an effective
antiemetic agent but is not a dopaminergic antagonist,
as shown by both in vitro tests (spiperone binding) and in vivo
tests (apomorphine emesis in the dog). Thus, the compounds of
Formula I have good antiemetic activity (particularly against
chemotherapy-induced emesis) with a high specificity of action,
but with none of the side effect liabilities (such as described



10 The conpound of this invention may be admi nistered either orally, ;-
parenterally or by suppository. Wen utilized as an antienetic in the gdse
of patients receiving cancer chenotherapeutic agents such as cisplatin, it
preferably is given as an |ntravenou59| nfusion diluted in a larger vol une
of parenteral-solution (such as Dextrose - 5% in water, Dextrose - 5%in
0.45% sodium chloride, Ringer's Injection or Lactated Rlnger s Injection).

Wien uti %.%%)ain%tg%%fer QlsReliat A0%kn rtha% a%esawmﬂgadora%f@r 160 ven

orally it the’'synptons are not severe, Wth, severe Sé tons, therapy
pr ef er abeyaso 9t SRFtL WA benzapide antigmaEic, ape ﬁsuntll t he severe

synpt ons subS|de at mhlch tinme oral admnistration may -be instituted. The
dosage of the conpo invention de nds ose. f. mhich
it is taken (antl (ﬁ g&& r%m%f?%? ¥he ‘%&’Hﬁ?aﬁ’p |
adm ni st armi,emém.cagea,gmms]ht (swmch geasr ahehoalopremided patllse:nt haa& wel | as

the severziotih e ! A1y P00 haa el luddfur! 26" eheORpdbehiBepiyei of an.

When t ak rposes t he conpound e invention is
gener al | digordens credakeds tRsinpaired cﬂﬁ%tlt'%l’m@sﬁﬁnﬂ-ﬁd metdfldtabl y from

5 10 50" EhcH 44N Qeéaréeal ga%t&i@akﬁwymﬂ eagbpupboy!, FlERMIRHEY, €. J.
bef ore each neal n rga
esophagea 1ux and the like. Again, because_ it is not a
dopamln_er_g__lc an_t;-agonlst, the compound of this invention does
not have the above-mentioned side-effect liabilities of the
commercially available substituted benzamides such as
metoclopramide or .clebopride. | ' _ ' . W/



For the prevention of nausea and vomt| ng associ ated with enetegenic cancer
chendt her apeuti c agents, the conpound of the invention is generally

adm ni st ered (diluted in a larger volune of parenteral solution) ‘at a
dosage of fromO0.1 to 50 ng/ kg and prefergbly fromO0.5 to 10 ng/ kg, given
several tines per day. The particular dose to be used depends on the

factors nentioned = above, as well as the enetogenicity of the cancer
chenot hera- peut ic &Sent ‘?eneral the first dose should be given
prior to the adninistfat FBﬂP‘B\”‘ IRE Sake drventdon: Far R APHBISieaRd Sighgr 30

m'hnut ers] aloctallilyn pazentér8lhpuos hytmp;&intmqt.r atwhen atilbged as a% 4
chenot her aRaYY ismeRY8Nn wsl#‘gg%fy% g%ggagggﬁgpctl ng subsi de

or becone | ess severe, % ours a apsul es for

oral use pF@P@P&BP?‘EFE“ peeRtHoWMRR #bmﬁsm%y%oatafﬁrebw&swnrﬂn
exci pi ent s asualn datbavenhogsapefision idd Ritced t@'ﬁﬁh&:&ﬂr' VOLh eSS

di dJgh f d d,
be {11 m coBragnbErhaSalPELon, Biich e Aeiferqse) S 18 RrEFForkextiot o
use may be5|‘ninh§ ﬁéﬁrr#@#na‘québlsrtﬁe.omiy!qg;s'pemjensiosobmtmmted

A, Q:ﬂe

enul si ons, REKGERSSOLnFeEXioH) . OryHEN AL 1A 24D oy qdqsh&améef’@%#
with water or other suitable vehi-cle efore use. %g eparat ond nma

contain cofRERENY A5 PeRISTER L 81t Arabiys 4 € ey frul si fyi ng
agents, nomexguecusWithi seeexe ymplions o dibeirapyi b:)sfepmSprmuw&égﬁﬁa wel |

as flavori Yith i.m. or i.v. administration until the severe symptoms
subside, at which time oral administration may be instituted,

The dosage of the compound of the invention depends on the
purpose for which it is taken (antiemetic or gastrokinetic),
the particular compound administered, the age, weight and general
health of the patient, as well as the severity of the malady, and
is within the discretion of the physician.

When taken for gastrokinetic purposes, the compound of
the invention is generally administered at a dosage of from 1 to 100
mg and preferably from 5 to 50 mg, from 2 to S times a day and
preferably four times a day, e.g. before each meal and at bed-
time.

: For the preve.ntioh of nausea and vomiting associated
AN with emetogenic cancer chemotherapeutic agents, the compound of

the invention is generally administered (diluted in & larger volume

of parenteral solution) at a"aésage of from 0.1 to 50 mg/kg and
preferably from 0.5.to 10 mg/kg, given several timed per day.
The particular dose to be used depends on the factors mentiocned



and/ or coloring agents. For parenteral administration, the conpound of-the
“invention is ° conbined with a sterile vehicle. Depending on the vehl€le
and concentration of active ingredient, the dosage formmay be a solution
or suspension. The vehicle normally wi|] conprise sterile water,” at |east
in large part; although saline soluti , glucose solutions and the |ike
may be utilized. |njectable suspensions also nmay be used, in which case
convent idhRMe s &AD 2%y thgenmetaggnbei typrHythe cansemichandthera-
preservgieutatc YEdar - Inngeadeals 8RE Fhest i dos@l Hodmy B Ade deqothe

tera| f . saltd. d f i ther the free'b
ol o Sth S Wil Baeilh 52 ke BRATEK HRor s Rans 18 Aset sodopons
sol uti o3, miinutas,oead shepaeearyratd hours aften aindn fistratddnooft ithe ze a
salt of HamcxHEAPbaE h&eﬁt',”aﬂeiloehez %ﬁ&:ﬁé"%t’?ﬁ;ﬁ g.%tae%ﬂ?w,?' lity

of the saltai n aqggous 1 | S espec a vantageousgto

| :
f or mul aff RS SF eﬁﬁﬁfrsfgﬁg%!tgggfrﬁoﬁtgi tfFL2 $QUuk4 he8LBae form for

ease of administration and uniformty of dosage.'Unit dosage formrefers to

B edet el i nod qraniers ST CAPLOLER HOL AHA d FreRABIYake BR O e
desi red %gﬁsﬁ%ﬁ 29§Bci a7d JAaYii €9Ptakn conventional excipients such as
binding agents, fillers, tabletting lubricants, disintegrants,
wetting agents and the like. The tiblgts ﬁay,'if.des;ged;qbe
£ilm coated by conventional tgchniqués. _;iquid preparations for
oral use may be in the form of aqueous or oily suspensions, _
solutions, emulsions, syrups or elixirs, or may be a dry product -/
for reconstitution with water or other huitable vehicle before
use. Liquid preparations may contain éoqégntional additives such
as suspending agents, emulsifying agents,'nbé-aqueous vehicle
(including edible oils), preservatives, as_veli as flavoring
and/or coloring agents. ' ' :

For pa:enteral"idministration, the_cémpéﬁnduof»thejnwanﬁon
is combined with a sterile vehicle. Depending on the vehicle
and concentration of active ingredient, the dosage form may be a
solution or suspension. The vehicle normally will comprise - ..
sterile water, at least in large part, although saline solutions,
glucose soclutions and the like may be utilized. Injectablé, ,
suspensions also may be used, in which case conventional suspend- &/
ing agents may be employed. Conventional p:éservitiVes, buffer=-
ing agents and the like also may bg_gadgd”tp_ghg pAge§g§;311"“
dosage forms, N |

For solid dosage forms, either the free base or a salt
of the compounds of the invention may'be used. In the case of
aqueous solutions, either oral or parenteral, it is often pre-
ferred to utilize a salt of the compound of this invention, due to
the usual greater solubility of the salts in aqueous solutions.



desi,red pharmaceutical carrier. This invention also includes pharnmaceuti cal
conpGSi - tions for the alleviation of nausea and vom ting, which conprises
an e,_z’r"f"ect ive antienmetic anount of the conpound of the invention, or a salt,
hydrate or solvate thereof, plus a pharnade@utically acceptable.carrier.
This invention al so includes pharmaceutical conposi- tions for the
treatment of di sorder Itr disaesgetbal bypaadesh gogésis. totfdrimulatehithle a§BePéi Se
an effective 335daced gl ik, bhiLatyai of o t he d_gf the
i nventi on, gr a ;é::efx’t%&r Igtueﬁpé?ﬂs% {’/gt ientﬂgirg(r)?‘?m%.d tf%#%gggggi AN y
accept abl e @dmindstration and upifermity) of drsage.at diniy dosagectpon: refers

antieneti c arDphysdcallly adspeetd ohitdi suituternd im,uxﬁru&ysabfsesbydaaaeung
e

| vate th - h ' t ed ' f t t
sol vate thetenl i W aSTMEEUbbERLL iR L e, bR ML CRRl
vom ting i ncsdiagedntenpProfuse; thendesired wffadtat dn assacietiont withgtheric

motility fagelsiirs@ ?g,muahtgéaiheaw.und of this invention, or a salt,
hydrate or solvate thereof, in a pharnmaceutically acceptable carrier for

use through the systemc admnistration to a warm bl ooded manmal in
treating ' ~ This invention also includes pharmaceutical composi-

tions for the alleviation of nausea and vomiting, which comprises
an effective antiemetic amount of the compound of the invention,

or a salt, hydrate or solvate thereof, plus a pharmaceutically acceptable
carrier.

"/ ~This invention also includes pharmaceutical composi-
tions for the treatment of disorders related to impaired gastric
motility, which comprise an effective gastric motility facilitat-
ing amount of the compound of the invention, or a salt,
hydrate or solvate tliereof, and a pharmaceutically acceptable
carrier.



di sorders related to inpaired gastric notility. The termsystemc .
adnmini stration as used herein refers generally to oral, rectal, and ‘e *
parenteral, which routes further incl Se i ntranasal adm nistration, '
subl i ngual adm ni stration, adm ni st rabj" on via the buccal cavity,” and
transdermal adm nistration as well as the nore common- intramnuscul ar,

i ntravenous and subclfhgnegt{ggktggblﬁts-.saﬁggr.]qr.]gi§ﬁ s‘!JSl?ochn_t ke retRYend of

the present invention rel e in alleviating naysea and vomting
i n cancerapbiereticnamount ofddhwiceeppeundof hEhapy iBYERtaSNeh&Fpher apy

and/ or radlpti ORylirade Bir sb1vatbUihatleds ) eiWed pPharmatentichalaly
chermpt herapeufic treatrents with apti-cancer agents sgfh'aS'Clﬁplatln,
that the 26ReRERAA GATTHEE {9K M6 BhroHgh the SYstepis Adminissration
chenot hergpeatvarngsTboaad MemmaD- bl na Xiev bating mause and vomdtd ighat t o
- facilitatg such.co-adnm ni stratjon eutical Ty Yol far: gf fecting
such treatfefdid “‘Tﬂ‘“%m (S:I'hbé {ﬁY?rgggéqua;f}éuzg :a(:%ér)rpos-l taltdo%s%%v?ﬁ l‘%ont ai n
t he conpogastpictmetpl bty rfacilitating ianaunthiofathencompound ot dihdst ed
cancer ch eutd,C goeiy@nd REMBHCULLEFht 82 tHeeor, Lh isS
envi sagedfﬁéaeéﬁg'gcéfogn?%]f % h? -d?ﬁvent I.on woul d be"Us;‘ouI agai_nst
nausea anphavmacepgically acceptable car:;er_for_pseuthrough”the
systemic administration to a warm-blooded mammal in treating

disorders related to impaired gastzjic moti_lity,

The term systemic administration as used herein o
refers generally to oral, rectal, and parenteral, which -/
routes further include intranasal administration, sublingual =
administration, administration via the buccal cavity, and
transdermal admihiS£ration as well as the more common- .
intramuscular, intiavenous and subcutaneous routes.

A preferred use for the compound of the present invention

relates to its use in alleviating nausea and vomiting in
cancer patients who are undergoing cancer therapy such as
chemotherapy and/or radiation treatment. It is further
intended that in cases of chemotherapeutic treatments with :
anti-cancer agents, such as cisplatin, that the compound o/
of this invention and a selected anti-cancer

chemotherapeutic agent may be.cn:adminisfered o o S
the patient and that to facilitate such co-administration
pharmaceutical compositions for effecting such treatment



associated wth certain nedical procedures, post-operative traum, notion
si tkif®Ss rel ated disorders, and general nausea and voniting of unknown
ori gi'T¥ 15 The foll owi ng Preparations and Exanple illustrate the’
conmpound of the invention and its preparat| on. Preparation 1

4- Am no- 5- chl or o- N-[ 2- (di et hyl ami no) et hyI]-42-(2 propanon- 1-yl) -

~oxybenzam de To a sti rred suspensi on of 4-am no-S-chloro-N-[2-

- (di et hyl am no) e -h o) enz m de. hydrochl oride (5. ... 16 mmol es
'gnd po%/assi urr%’ Eéo {’%‘%ég g‘é mPeS ?igwﬁﬁ)lg\ﬁgé‘%z?dld‘eoﬁ‘g
chl or oacet onec(:ﬂpeﬁng @ff e ﬂrﬂes&m& eisx)xvantlibheim nmnharaﬁiumdviﬁrgctMSl y
(01> houre: b@ikaved Buniay LdnbohRraRLEE16TA0eAL) aRlth LOEIdAN 1001
give, after dryin uct S vvas

_net hyl ene chléaraéea'nd fiTeerisy mlségﬁﬁbrtthammth& cépmﬂﬁunﬂolqﬁﬁv\ﬁhiﬁ/
Concentrati Onlﬁaéntgahysv:zahhaz Fhé Oﬁzﬁfdi‘e agadindte haeehol uane &&.ﬂtifﬁ{
416g(78% of th &IHGC npound .as te solid, 105é§rr] The

(00 Moy in [FPPOaabed HatRoRRRRAID madtisat arodedr dn, BOStIgpeTALIVG o
1H); 6.16 (s, tthhmaj. Mot Son2Hicknedsd s redldted. Glémrdélﬁb,, 2afd (gendiddl

2.28 (5, 30 108 bna®Wni®llly P \idhorkPlor1dl!] ¢+ C 5621 K




a, 10.37 Found: C, 56.14; H, 6.97; N, 12.29 d, 10.29 16 Preparation 2
A) 4- Am no- 2- (but an- 2- on- 3-yl ) oxy-5-chl oro-N- ( 2 (di et hyl am no) - ~

et hyl ] benzam de To a stirred suspension of sodium hydride (40 nmg of 6096 1
mmol e, washed with n-pentane) in DWW (2 m) was added

4-am no- 5-chl oro- N-[ 2- (dlethylan1ﬁb)ethyl] 2- (2-propanon-1-yl)-
oxybenzam de, prepared in Preparation 1, (0.349 g, 1 mmol e) under nitrogen.
The nixture was stirred until evolution of hydrogen subsi ded; - when

i odonet hane (0.07 m, 160 ng, 1.1 mmol) was added and stirring _continued
for 1 hwuhe. folhewtng Prepaastisns @nch&@xammhediwataratadhiet hyl ene
chlorid h I I WASRE | ed, concentrated and
t he resgaugggﬂroﬁéfggggp vggﬁﬁ%géactlgg%%gnéw|ﬁ§fﬁﬁ¥rm)nethylene chl ori de
(100), nethanol (4.S), amonia (0.5) 'sol vent system The appropriate
fractions were conbined to give 160 ng of the title conpound as a heavy
oil. The NWMR spectrum (90 WMHz) in [err] gave the foll ow ng resenances:
[err] 8.2&2&§£E&ﬂ&;i.nposed over broad singlet, 2H); 6.08 (s, .1H); 4.70 (q,
J=5.4 Hz, 1H); 4.44 (s, 2H); 3.56 (m 2H); 2.62 (m GW 22(s 3H 1.6
(d, J=5.4

Aminokg-chloro-u-tz-(diethylamino)ethyl]-z- 2-pr0panon-1-y1)-
cxybenzamide :

To a stirred suspension of 4-aminc~S~-chloro-N-[2-
(diethylamino)ethyl]-Z-hydroxybenzamide_hydrochlo:ide (5.0 g,
16 mmoles) and potassium carbonate (10.62 g, 77 mmoles) in DMF
(25 m1) was added chloroacetone (2.32 g of 90%, 22 mmoles) and
the mixture stirred vigorously for S hours, followed by pouring
into water (130 ml) and filtration to give, after drying, 4.57 ¢
of crude product., This was dissolved in methylene chloride and
filtered over a short alumina column, followed by concentration
and recrystallization of the residue from toluene to give 4.16 g
(78%) of the title compound as white solid, mp 105-106.5°. The
RMR (90 MH2) in CDCl3 gave the following resonances: 8§ 8,44
(s, 1B); 8.24 (s, 1H); 6.16 (s, 1B); 4.72 (s, 2H); 4.4 (s, 2H);
3.6 (m, 2H); 2.68 (m, 6H); 2.28 (s, 3H); 1.08 (t, 6H).
Anal, Calc'd. for CIGHZGC1N3°3 cC, ;6.21: B, 7.08; N, 12.29% ;;)
. : Cl, 10.37
Found: C, 56.14; H, 6.97; N, 12.29
- €Y, 10.29 o



1.04 L&, 6H). 17 B)

4- Amno- 2- (but an- 2- on- 3-yl ) oxy- 5-chl oro- N- [ 2- (di et hyl am no)

et hyl J'benzam de ‘hydrochl oride To a stirred suspension of

4-am no-5-chlroro-N-[ 2-(di - ethylam no) ethyll-2-hydroxybenzam de
hydrochloride (1. 94 g, 6 mol es) and pot ak&i um carbonate (4.16 g, ‘30
mol es) in DMV (10 m ) was added 3-chl oro-2-butanone (0.95 g, 8.9 nmol es)
and the m xture stirred for 3 hours, followed by pouring into water and
extraction with nmethyl ene chloride. The extract was washed well wth
water, dried Prépaoateidnagded in vacuo. The residue was dissolved in
1-propanol and treated with 2N HCO followed by concentration to give an
oily residue. This was crystal l'ized from acetone and the product

recrystallizedq,fro

as the hen hy adchm

10.50; 4, 17. 71.@@@”@ 26 H 6.86; N, '10 51; CI 17. 38 C)
4- Am no- 2- (but an- 2- on- 3-yl ) oxy- 5- chl or o- N- [ 2- (di et hyl ami no)
et hyl ] benzam de Hydrochloride To a stirred susp nsi Qn of

4-am no-5-chl oro- N-[ 2- €81 8t BHEFShALIRRAYLOR RF(SERTBEDEAT ide (40 ng of
hydr ochl ori de 60A3. 4 smole, washed with n-pentane) in DMF (2 ml) was added

4-anino~S-chloro-N- (2~ (diethylamino) ethyl]~2-(2-propanon-1-yl)=
oxybenzamide, prepared in Preparation 1, (0.349 g, 1 mmole) under
nitrogen., The mixture was stirred until evolution of hydrogen
luﬁsided, when iodomethane (0.07 ml, 160 mg, 1.1 mmol) was added
(N and stirring continued for 1 hour. The mixture was partitioned
between wvater and metliylene chloride, and the organic phase
washed with water, dried, concentrated and the residue
chromatographed on deactivated silica using methylene chloride
(100) , methanol (4.5), ammonia (0.5) solvent system. The
appropriate fractions were combined to give 160 mg of the title
compound as a heavy oil. The NMR spectrum (30 MHz) i.n (:!)Cl3 gave
the following resonances: 6 8.24 (s, superimposed over broad
~singlet, 2H); 6.08 (s, 1H); 4.70 (q, J=S.4 Hz, 1H); 4.44 (s, 2H);
3.56 (m, 2H); 2.62 (m, 6H); 2.2 (s, 3H); 1.6 (4, J=S.4 Hz, 3H);
1.04 (t, 6H).




. mmol es), potassium carbonate (41.6 g, 0.3 noles) and sodi umiodide (10-Q)
- in DVF (100 nt) was added 3-chl oro-2-butanone (9.5 g, 89 mmol.es) and the
m xture vjgorously stirred and heated to 70-[err] for 2 hours followed by
cooling and partition between water and t hyl ene chloride. The organic
phase was -washed with water, dried and concentrated. The residue was
treated with 2N HC and azeotroped with n-propanol, and crystallized from

acet ong )t - And Kol taBlYLoRL 3LPE) Sk L 6= APIPAUNL (R (a1} {dming) EXAVPLE
eryt hro- 4= =O-,CIT] OF Q- I\F LOrenyrant noJetnylT [ -2-(( Z2- acetoxyr=

but - 3- yllﬁmﬁﬁdﬁl&@l%am do- 5-chl or o- N- ( 2- (.di-et hyl -

am no) et hyl ] -2-[(2-acet oxy) - but - 3-yl ] oxybenzam de.

4- Ami no- 2- (but any; Q_n % pLéoﬂ(seggﬁﬁ%ﬂOopx-zaéﬂlgtﬁyéﬁn%no)’?t{%‘ Wit e)

benzam de hydrochl or| arat1on
was adﬁéBYié’“BOG’ﬁlthﬁflla hYét%YMnmi e chydsach ma-’sev\hhﬁaﬂ g0 &a.

ol o) T oResclandDpotassltn. em“%’?‘?%ﬁ‘“ 4 mﬁf’?r’}"ﬁ D 10 D02

nda 1181 R8YC 3R 2t enatrntrpatinene 1ot 'ah Ff mpeien) Gt m  The
react i pixtugeussiwxeds fbred ehlputsle £ hbowdd rigmpaark ing \dato wartckxt md esi due
was trgakedcwibh mthheQiy!\@ﬁér #I faed b dmdﬁﬁt wﬁgashuae i

sol utlontgas extragﬁg e W|t er (d| scar I n--an 1 ce bath
and na¥dt8 WakgFy ed N" hca@%me efiduenme seoxt r act ed
with sédissallvedr ﬁ.norls-pw’op{mel]andirtﬁdamrwiﬁi raN HC]. followed by
concentration to give an oily res:.due. 'rhis was crystalhzed
from acetone and the product: recrystallzzed from 2-propanol to \J

give 1.4 g of the title compound mp 98°C as the h_em.hydxate_.

Anal. Calc'd. for °17525°1“3°3 HCL - 0.5H,0: C, 51 oo, B, 6.80;
| | . N, 10.50; €1, 17.71
Found: C, 51.26; B, 6.86;
“ N, 10.51; €1, 17.38

C) 4-Amino-2-(butan=2-on=3-yl)oxy-S-chloro-N-{2~(diethylamino) =
ethyllbenzamide Hydrochloride

To a stirred suspension of 4-aminc-S-chlore~-N-[2-
(diethylamino)ethyl}- z-hydroiybenzamide hydrochloride (19.4 g, 60
mmoles), potassium carbonate (41.6 g, 0.3 moles) and sodzum ' Q_,
icdide (10 g) in DMF (100 ml) was added 3-chloro-2 -butanone (9.5
g, 89 mmoles) and the mixture vxgo:ously stirred and heated to
70-60° ior 2 hours followed by cooling and partition between ,
water and methylene chloride. The organic phase was washed with
water, dried and concentrated. The residue was treated with
2N HBC1l and azeotroped with a-propanol, and crystallized from
acetone to give 19.0'g (81%) of the title compound mp 177-179°.



and tja@ sol vent evaporated to | eave 25.88 g of sticky gum An npr [err]
showed_tca. 7:3 mxture of threo to erythro di astereoi soners. Sone

enri chirent of the erythro i somer was effected by crystallizing from:-the

m xture the threo isomer (6.60 g) using solvent systens of ethyl
acetate/skelly B. nitronethane and tol uene/gther. The not her Irquor’s from
the collected crystals were evaporated to dryness and the residual oil (ca.
20 g of the intermediate al cohol; .0559 nole) was dissolved in 200 nl of
pyridine. 31.6 ml of acetic anhydrr de EBPRB [err] 335 nole) was added and
the solution was heated in an oil bath at 72- 75C (oil bath tenperat Ib)
for one hour and at 100 [err] for 2 5 hrs The reactron sol ution was
concent r at ed ' : ch dd ' %

wat er and [er Lt-ﬁg‘i’q&J@,&h%&d@dﬂ@OEhtrQoﬂ@J’a%eEm&qs'-f‘c‘ﬁliéré-ﬁlfi-.(%%E’ﬁ}glﬂ

basi ¢ and then xrracr d tzn Several. pol ns of [erry. e comdrmed
extracts were_ﬂiL )‘ Y z *a mxture of the
di acyl ated products as a dark oil. 19 The crude m xture was purified by

e i oL o0t oA £l AL 5 AN ST LB Se e F i)

and conbi ned bemzaside hydenchlorideo(prsasred in Pneparatmn 2) (30.0'g; .0765 mole) was
added to 300 ml of abs. ethanol and the mixture was warwed to ca. 50°C.
The heat source was removed and sodium botohydride (3.18 g; .084 mole)
vas added slovly, in small portions, with good stirring. When the

 addition vas couplete the mixture was stirred at reflux for one hour.

S~ The reaction mixture was filtered, the ethanol removed in vacuo and the
residue was treated with 100 al of water followed by 40 ml of 3N HCl.
The acid solution wvas exttected tvice with cether (discarded), cooled in
an ice bath and made strongly basic wvith 40 NaOH. The separated oil
was then extracted with several portions of CH Clz. dried over Nazso4
and the solvent evaporated to leave 25.88 g of sticky gum. An amr
(CDC13) shqucd ca. 7:3 mixture of threo to erythro diastereoisomers.
Some entichment of the erythro isomer was effected by crystallizing from
the mixture the threo isomer (6.60 g) using solvent systems of ethjl

acccate/skelly B, nicromethane and tolucne/ether.

The mother liquors from the collected crystals were
L/; evaporated. to dryness and the residual oil (ca. 20 g of the
intermediate alcohol; .0559 mole) was dissolved in 200 ml of
pyr:.d:me. 31. 6 ml of acetlc anhydride (34.23 a: 0.335 wole)
was added and the solutlon was heated in an oil bath at 72-
75°C (0il bath temperature) for one hour and at 100-105°C
for 2.5 hrs. The reaction solution was concentrated at
reduced pressure and the residue was partitioned between
water and CH,Cl,. 40% NaOH was added to make the aqueous
layer strongly basic and then extracted with several
portions of CH2C12. The combined extracts were dried and
the solvent evaporated to give a mix'f:ure of the d'iacylated
products as a dark oil. \



Fractlons 9, 10, 11 ----- 6.62 g (92:8 threo:erythro) Fractions 12-17.

------- 5.62'g (86:14 threo: erythro) Fractions 18-25 ------- 10.28 g’
“(57:43 threo: erythro) Fractions 26-33 ----- 4.46 g (14:86 threo:erythro)

Det erm nat.ion of the isomer ratio was doh® by anal ytical HPLC using a 10u

Al I tech si-lica 600 colum and a nobil phase of 800 [err]:8 IPA: 4 [err]; W

detector at 280 nm Separation of the two diastereoi soners was effected by

chromat o- graphing the four lots (in six runs) on a Waters Prep 500 HPLC

t Col f t '
Voo | obpaser e e Ui 68, g p SEE IR 1 gBR bRl on b2 5h A, g bt
fracti & %‘a&aﬁéﬂ'@n”%hé‘saﬁ‘m%t it AL , HPLOB, 0@ - ﬁhé“lgptbra@p;hateéuMS wer e

conbi ned 3o xyv.@d 14 £ A4k cGoRd uafrb%méé:euhaﬁd \&@ébi%@ﬁ%crauf&neww L9 I soner.
Al so |solg was 6.74 g of the threo isonmer (97.4% pure), 1thhreo

| somer (9 UPe) and 1.14 g of erythro isomer (94. 8% pure). Anal. (erythro
i somer) Cal cdFréazions 9,[ &0/ 11 ~---C--5%..67;g K928 3AredVerPetrd) Found: C,

20 511 11 7 2ol - L S R Gl ek
S Fractions 18-25 ——————— 10.28 g (57:43 threo: erythro)

Fractions 26-33 =——-==— 4.46 g (14:86 threo: erythro) o
Determination of the isomer ratio was done by analytxcal HPLC using a
10u Allctech silica 600 column and a mobil phase of 800 CHZCI :8 IPA. 4
NH OH; UV detector at 280 nam. : '

Separation of the two diastereoisomers was effected by chtomato- !;}
‘graphing the four lots (in six runs) on a Waters Prep SOO HPLC' System

Column: new silical gel column 1)

Detector: refractive index

MobilePhase: CH,Cl, + 2-5% IPA + 0.5 NH,OH
Each of the collected fractions was assayed on the analytical HPLC and

"the appropriate ones were combined to yield 4.44 g of amber cii‘tﬁét was
96.8% pure erythro isomer. "Also isolated was 6.74 g of the threo isomer
(97.42 pure), 2.12 g threo isomer (94% pure) and 1.14 g of erythfo |
isomer (94.8% pure).

Anal. (erythro isomer) Caled. for C. H,.CIN.O C, 57.07; H, 7.30;-.

2132 3 5
N, 9.51
Found: C, 56.67; H, 7.25;
| 956 gh)

Angl. {(threo isomer) Calcd. for C,IHBZCINJO5 C, 57.07; H, 7.30; :
SEPSLL IS 1) SRS
‘Found: C, 56.68; H, 7.26;

N, 9.25



20 [erk]-NVMR DATA Al spectra were run in [err] [ERR] erythro isoner

t hr eQ_Jr-soner Assi gnment (ppm : erythro threo Proton
Shape - erythro threo J(a-b) = 6.4 Hz 4.4 Hz C6
S - 8. 30 8. 30 J(a-c) = 6.4 Hz 6.4 Hz C3
S 8. 20 8.18 J(b-do= 6.4 Hz 6.4 Hz a m
5.15 5.13 b m 4.56 4.60 c d
1.34 1.38 d d 1. 27 1.31 e S
2.24 2.24 f . s . 1.99 2.03 CLAI MB: 1.
4- Acet ani do- !SHMOMM\I-[ £1X dpettral vereapatiny/ichel- [ ( 2- :
acet oxy- but - 3-yl ] oxybenzam de. 2. The conpou of claiml1 in the form of
its erythro isoner. 3. The conpound of claim1 in the formof its.threo
| Soner. R(CzHs) 3 . NN(CZ'Hs)z
coun/\/ | CONH
. CHite) _ CH3(c)
0 #(a) 0—t———H(a)
i (b)H————0CCH3( £)
c1 (f)ca3ﬁo H(b) c1 - g 3
' 0 CH4(d
NHcCH3(e)  C13(d) NHCCH3 o) 3
5 :
erythro {somer . threo isomer
Assignment (ppm) erythro threo
Proton Shape erythro =~ threo = J(a-b) = 6.4 Hz 4.4 Hz
c-6 s 8.30 : 8.30 J(a-c) = 6.4 Hz 6.4 Hz
c-3 s 8.20 8.18 J(b-d) = 6.4 Hz 6.4 Hz
a ] 5.15 5.13
b n . 4.56 4.60
c d ) 1.34 1.38
d d 1.27 , 1.31
e s 2.24 2.24
£ s 1.99 2.03



4. A non-toxic_pharmaceutically acceptable salt, hydrate, solvate or .
quaternary amioni um salt of the conpound clained in any one of clains igﬁo

© 3. 5. A pharnaceutical conposition for the all eviation of nausea and :
voni ti'ng, which conprises an effective anti erretl |Illmm:|“"mwlﬂ| corrpound
salt, hydrate*or solvate thereof accorditng ) ai ns to
4, plus a pharmaceutically acceptable carrier. 6. A" pharnaceutlca

conposi ti f the treatnent of disorders related to inpaired gastric
nntility,a%%igﬁconprlses an effective gastric notility facilitating anmount
of the conpound salt, hydrate or solvaté& thereof according to any one of

Lo e e gt ARCBUL B eSSt RN sty e~

accord|ngaﬂﬁﬁﬂﬁy1hn$tﬁ‘tlh¢ﬂxb§nzamndekn ‘a pharmaceutical ly acceptable
carrier for- use through its systemc admnistration to war m bl ooded
mammal in alleviating nausea and vomting in said mamal. 8. A gastric

motility %-acilith®i FEEPEHBENCT Flaimelcdmpdhial, fagm  of higsatar yhre| vat e
thereof adewmémg to any one of clains 1 to 4, in a pharmaceutically
acceptable carrier for use through its systen1c admnistration to a

3. The compound- of claim 1 in the form of its threo

isomer.

4. A non-toxic pharmaceutically acceptable salt, hydrate,
solvate or quaternary ammonium salt of the compound claimed
in any one of claims 1 to 3.

5. A pharmaceuticél composition for the'élleviatioh of
nausea and vomiting, which comprises an effective antiemetic
amount of the compound, salt, hydrate or solvate thereof
according to any one of claims 1 to 4, plus a
pharmaceutically acceptable carrier.

6. A pharmaceutical éomposition for the treatment of
disorders related to impaired gastric motility, which
comprises an effective gastric motility facilitating amount
of the compound, salt, hydrate or solvate thereof according &/
to any one of claims 1 to 4, and a pharmaceutically
acceptable carrier. -

7. An antiemetic amount of the compound, salt, hydrate
or solvate thereof according'to any one of claims 1 to 4,
in a pharmaceutically acceptable carrier for use through its
systemic administration to a warm-blooded -mammal in
alleviating nausea and vomiting in said mammal.

8. A gastric mbtility f&éilitating amount of the
compound, salt, hydrate or solvéte thereof according to any
one of claims 1 to 4, in a pharmaceutically acceptable
carrier for use through its systemic administration to a



22 war gy bl ooded nanmmal in treating disorders related to inpaired gastric

nDt1Ith In said mammal . 9. A process for preparing the conpounds
defined®in claims 1, 2 or 3 substantially as her ed mnth
reference to t-he Exanple. 10. A corrpound as deﬁ“mﬁnlﬂrlnlﬂm]mnt 2 or
prepared by the process as clained in claipg9 Aiphar naceut i cal

conmposi tion conprising a conpound as cl ai med | n cI aim 10 and a

pharmaceutically acceptabl e carrier.
warm-blooded mammal in treating disorders related to

impaired gastric motility in said mammal.

9. A process for preparing the compounds defined in
claims 1, 2 or 3 substantially as hereinbefore described
with reference to the Example.

10. A compound as defined in claims 1, 2 or 3 prepared by
the process as claimed in claim 9.

11. A pharmaceutical composition comprising a compound
as claimed in claim 10 and a pharmaceutically acceptable
"’ carrier.




