1 SUBSTI TUTED BENZAM DES Thi s invention rel at es to substi tng; ng@g%

Enesis i;s a common and serious probl emin ‘patients receifving

&henot herapeutic agents. In a significant number of patients, nausea and

vom ti anI S ‘so severe that they discontinug their course of

chenot herapeutic treatment prior to its conpletion. Al though no known

antienmetic agent is totally effective in alleviating the enesis associ at ed

wi t h chenot her apy, 2 there ar; u npounds (many based

on the substituted benzam de structure I C ave good antienetic

activity. Although the conplete nechanismof action of antienetic agents is

not known,. the effecThis inventibncrejates tocsgbstituteddbeaZamdaess

ant agoni sts. Indeed, screening for potential antienetic agents typically

i s conducted via tests desi gned to determ ne dopam nergic bl ockage, e.g.

spi perone binding t Mitra anq% apo ne enesj ests in.dogs. As a

result of their dopa ég;l cg ghi%s nsrﬁ'%a%o 'é%t?raqb &\}&J?am

depr essi orf ekeirknairtanerax icherphier apaut incgRnrtdl e I de sdiginddiicasuch as

sedation, glyHani & EAGAY, dEhAdd'%hdVbritidy Sid-so severe that they
"discontinue their course of chemotherapeutic treatment prior to
its completion. Although no known antiemetic agent is totally
"_effc_ective in alleviating the emesis associated with chemotherapy,



"W have surprisingly found a group of substituted benzani de antienetic
agents with a high specificity of action, which are not" dopam nergic

ant agoni sts and which are free of the u desirable side effects of the -
presently known antienetic agents. An efcellent, nodern review articl exgn

t he varlgyé} Sii daberode | I SBE activities -
is found 1.n dfcﬁtﬁi 148 l.ation of: B I.‘Bga{(‘wl\/ﬁghanéaqm C%I M Creighton
ind S iR tited hensakigh s83ncsurel; v FRRSYAcoad tiemetdfancor
entitl echéﬁ%ty.t ut ed Benzani des as Dopam ne Antagonists", by M ‘S. Hadl ey

(Pages 140-153). It states that this class of conpounds: |s defined by the

- formul ae [ ERR] i.n which the:aryl rlng s--nvst , commonl y the phenyl rlng and
where "a nethoxy gHhousH the Sompleke pachanismief action afsantienetis v
present .dgdntPalstsooincuingt thecedifeeticeashtdemetic age’hﬁﬁ&:%UbSt i tut Ed

Gopam n AL SRl SaRRBAL 8 80" SHMEIED fleddil a0 BRE NS Do N0
N- subst |RQ&Q§EF#J%¥1zmﬁ#mtiﬁaﬂﬁﬁgtfaﬂbﬁsﬂébbsi-#tm\&‘w wmia &Héhyl ring,
i ncl ude ddidridd v "&btdﬂminepabpﬁﬁﬁhrgﬁc%&?ﬁgu euRd diﬁ‘ﬁ@%ﬁ& 23, 1965
to binding tests in vitro and apomorphine emesis tests in dogs. -As
a result of their dopamine:gic antagonism and/or centzal nervcus
systenm dep:ession, known antiemetic agents have undesixable side
effects such as sedation, dystonic reactions, diarrhea and

akathisia. 73
- ‘We have surprisingly found a group of substituted
benzamide antiemetic agents with a high specificity of action,
which are not dopamine:gic 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 pharmacological activities is:
' found in "Chemical Regulation of Biological Mechanisms®, A. M.
Creighton and S. Turner, editors. Royal Society of lLondon (1982),
in the chapter entitled *Substituted Benzamides as Dopamine
Antagonists®, by M. S. Badley (Pages 140-153). It states that _
this class of compounds is defined by the formlae ‘e
CONH——NR;, = VY
. . _ _ . CONH - N-R
{( ‘cxn1, | and / ) \a_,,"
\ARTL 4 - { ARYLYOCHs
Caw’ ‘\ ;7 ..
S o”

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. substitut ed benzani des of the fornula [ERR|
V\/nerern Vis [err] 2= or [err] ih which [err] and [err] are alkyl, L is
Qxygen “net hyl ene or <NR in which R is hydrogen, alkyl or alkyl sul fam)yl ;W
i's al kywene; Ais alkyl; Bis sulfur or oxyggn; and X, Y and Z are

- hydrogen,- hal ogen, al koxy, nitro, am no, alkylam no, :di al kyl am no,

" (lower)acyl, theownbszdguteinbenzynides abdy e rconyidered 88NBeling a

al kyl sul f ano S lef Y,

aponor phi ne }aér?{naggﬁ‘:eé%% ggdeggeé%%?&gdfo ﬂéga Qﬁiﬁ ?gu §§§§§‘s‘§’€ffs

Patents .Nos. 3,177,252, issued April 6, 1965, and 3,312,739, issued April

ﬁo 15196&Z)Ooar1 8 related. andpbeyenetmhar ﬂwﬁlm cln'éﬁi Bsdcfbtaﬂﬂep g’atent :
i;sclose stitute .

benzani des o ts%t}%%riggpd ﬁ%ﬁ%‘eﬁ%% W&P&QeﬁugfgggY‘%£RW“o‘i’hﬁ-err]

al kenyl; X i phiepylogdng.,| tnelude the fqldawing.kyl, [err] al kenyl oxy or

[err] alkenyl; Y is hydrogen, halogen, nitro, [err] al kyl , [err] al koxy,

am no or substituted a dr | ogen, al koxy [err

al kyl sul fonyl or a gro bf’%ﬁ g%rmog% Ir%%a'l ﬁ’\ﬁHLgh venber 23, [Je"résj

‘are the saneMar Ldi ﬂleménctarﬂiimkpswmxjatmud[ bnn;amiaqt @f ottpe furnhvlal |

Is a heterocyclrc ring optionally containing .

CONHW=-V
N\ BA
~ | 2 X
: whc:eia v 13 -N . or -NO.
in which RI and Rz 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 compounds

_ . are apomorphine antagonists and are stated to be antiemetic

. , _ agents. U.S. Patents Nos. 3,177,252, issued April 6, 1965, and

o 3,312,739, issued April 4, 1967, are related and have simila:

__.disclosu:es. S :

United Xingdom Patent No. 1,500,105, published February



ahot her heteroatom Wis a [err] strai ght or branched chain aIkerne group;
Bis [err] in which [err]"is-[err] alkyl and [érr] i's [err] :
hydr oxyal kyl, .or B is a nitrogen-attached heterocyclic ring optlonall oy
contai ning a second nitrogen atom and opgionally having a substituent® or B -
is a racemc, dextrorotatory or levorotatory heterocyclic ring of. the e
formul a PERRP7mn ﬂﬂncloﬂessspbst}tuttqwbenxunﬁdesmpziﬂh!adhwmaliunct|on such
as hydroxy, .nmercapto, oxo, thioxo, oxa or thja; and. mis-:%:. 2-or 3; and
acid addltlon salts, oxi'des and quEDeNﬂawyaannDnluntsalts thereof. The
conpounds are stated to be aponor pfii ne" ant agoni sts and to have val uabl e
t herapeutic properties, particul 2400t i emetics. U S Patent 4,207, 327,
i ssued June 10, 1980'to C. D. sford et al., discloses conpounds of
the fornmula [ERR] wherein Ris j cycl oal kyl or  phenylal kyl;. [err] is
al kyl, cycloal kyl or phenyl al &yl ix. hydrogen, al kyl or phenyl and R3
1's hydroxy, cyano, nitro, am no, chl oro, brono, trlfluoronethyl,
al kyl, al koxy, sulfanmoyl or ace¥an1do and each R3 may be the sane or
different. The conpounds-are stated to have antiematic and gastric
enpty,ngwhe:ein Ais hyd:ogen, ¢ . -5 alkyl or C,. s alkenyl; X is bydrogen,
'c1 5 elkoxy, c2 s alkyl, c2 -5 alkenyloxy or c2 -5 elkenyl: Y is
hydrogen, halogen, nitro, c1 -5 alkyl, c1 -5 alkoxy, amino or
substituted amino; 2 is hydrogen, halogen, c1 § elkoxy, c1 -5
alkylsulfonyl or a group of the formula -so NR R in which R1 and :
Rz are the same or different end are hydrogen or a c1 - elkyl Lﬁj

group, or -RRIRZ is a heteroeyclic ring optionally containing
another heterocatom; W is a cl -5 straight or branched chain
alkylene group; B is -NR’R in which RS is c1 5 alkyl and R‘ is
c1 s hydroxyalkyl, or B is a nit:ogen-etteched heterocyclic ring
optionally containing a second nit:ogen atom end cptionally
havinq a substituent, or B is a racemic, dextrorctatory o:

-levo:otatory heterocyclic ring of the formula '
ltcnz)

in uhich R is c1 5 alkyl containing a reactive tunction :uch as
_hydroxy, .mercapto, oxo, thioxo, oxa or thia; and'm is 1; 2. or 3; '\*)
and acid addition salts, oxides and ‘quaternary ammonium salts |
therecf.. The compounds are stated to be apomorphine: enteqonists

. and to have valuable therapeutic properties, pe:ticularly as
antiemetice. S

-
:
-

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



properties. U S. Patent 3,966,957, issued June 29, 1976 to Cale, Jr., et

al ., discloses substituted benzam des of the fornula [ERR] wherein R S
cycl oal’kyl, phenyl or phenylalkyl; Rl is hydrogen,” [err] al Kyl or phenyl;
err] 8 haI ogen, al kyl, al koxy, am nq nitro, al kyl am no,

di al kyl am no, mercaptonethyl, acetam do, ﬁjl fanmoyl , . cyano, hydroxy,
benzyl oxy or trifluoronethyl; and-n is 0-3; and subst | tut ed thi obenzam des

o e 1o MhfEla LT, Rk RS A klbenfhe e EH" SRt (o) |

0-3; and pharnmaceutically acceptable acid addition salts thereof: U S.
Patent No. 3,963,745 is related and has a subs®antially identi cal

. disclosure. The conpounds are stated tgoﬁe__amﬁo hi ne_ant agoni sts and to
be useful as antienetics. Certain of the compounds werd stated to reduce

catalepsy in rats. The corrpounds of | nventi o areNtHose of the fornula
[ ERR] wherein (l , &
1

wherein R is alkyl, cycloalkyl or phenylalkyl; R! is alkyl,
cycldalkyl of phenylalkyl; R? is hydrogen, alkyl or phenyl;
and R?® is hydroxy, c¢yano, nitro, amino, fluoro, chloro,
bromo, trifluoromethyl, alkyl, alkoxy, sulfamoyl or

./ acetamido, and each R3 may be the same or different. The
compounds are stated to have antiematic and gastric emptying
properties. ' '

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

1
R
|

@ J

wherein R is cycloalkyl, phenyl or phenylalkyl; R! is
'hydrogén,' C,-8 alkyl 'or':_ phenyl; R? is halogen,.. alkyl,
' alkoxy, amino, nitro, alkylamino, dialkylamirio,
'mercaptomethyl' acetamido, sulfamoyl, | cyano, hydroxy,
benzyloxy or trifluoromethyl, and n is 0-3; and substituted

.thiobenzamides of the formula
' 1

SN

D

wherein R is cycloalkyl, R1 is hydrogen, or C,_g alkyl; R?
is




R is cycl ohexane-1-o0l-2-yl; 3-nethoxybut-1-yl; or 3-hydroxybut-1-yl. Al so

i ncluded are non-toxic pharnaceltically acceptable salts, hydrates,
sol-vates or quaternary ammonium salts of these conpounds: The physio%ggy ,1_
and neuropharmacol ogy of enesis, and particularly chenotherapy-induc '
enesis, is not conpletely understood Tée control nechani smfor enmesis
consists of two distifict units in the medulla, the enetic center and-the -
chenp- reéepeeraninggchalogen( ol fammyl comalkaxyi ond. shish0+3i tand f i nal

common pphiwRycéetichilpnidéepeiblall doid addiv¥icar saltshenbabsal vl cul ar

f t f | Th CT | fl f

for mat | o9y ehad ol 0N 363 VAL 1! Farallis i i GubatahESa bl | Dberiiddh o

cheni caldisclosuresn t(The tﬂmmtekmrm&d bei apowbephise nul ated, -

r ecept oréntats?usma@s GORE Nt Dé HOAIL Sas |dhtfumeticsicnepstsih P‘Fﬁ whi ch-
X_

are transm d,to the emeti cente and enesi s resul% Re | nduced -
vom ti ngc?ﬁ?/méﬁ%f) eeed E%?F%f? r?ﬁ '(‘gﬁc?sﬁ'eéﬂl ﬁ 7 stimuli) from
the gastrointestinal tract or stlnulatlon of receptors in the central
nervous system The cortex of the brain is believed to be another source
of enesis. Thus, the famliar probl em of anticipatory vonmiting in patients
recei ving cheno- therapy clearly is not associated with exogenous chenical
stlnu- S Thecxnpomxk;ofimisinmaﬂnan:ne'ﬂxsecﬁ'ﬂxafbnnﬂa

com cnaaizu(c-zas)é. |

- .C1”

wherein : : N

R is’ cyclohexane-l-ol—a-yl 3—methoxybut-1-y1' or.
3-hydroxybut—1-y1. Also 1nc1uded are non-toxic
pharmaceutically acceptable salts, hydrates, solvates
or quaternary ammon;um salts of these compounds.

The physiology and neu:ophatmacolcgy of emesis, and T ;u)
particularly chemotherapy-induced emesis, is not ccmplete1y '
understood. The control mechanisn for emesis consists oi two
distinct units in the medulla, the emetic center and the chamo-:
receptor trigger zone (CTZ). The emetic center, which is the
final common pathwqy for all emetic stimuli, is located in thc
lateral reticular formation of the fourth ventriclc. The crz is
also located in the floor of the fourth vent:icle, in the area
postrema, and appears to be activated by chemical stimuli in the
blood or cerebrospinal fluid. when stimulated, receptors, such
as dopamine receptors, in the CTZ ;generate impulses vhich are
transmitted to the emétic'centgr,ﬂand emesis results. Reflex~
induced vomiting may also be caused by irritation (énd';esulting



tation. It is believed that anticipatory vomting is nediated initially by
‘the cortex which may then stinulate the nedull ary emeti'c center. There are
nunbef of commercially available antienetic drugs at the present tine,
Such a$~net ocl opram de, bronopride, alizapride, clebopride, donperidone and
nabi | one. Metoclopram de is a 1eading conpognd and is utilized extensively
I n conbination with cisplatin, which is an éffective but highly enetogeéenic

chenot her apegi § fuPOF l‘!fgofrﬂﬁe fgtd :%\ii’:'tkiléllﬁaiuéﬂéi e 3%'@'165665 are

. antienmetic nt s are&en ral Ram nergic anfagonists an n
~ believed to g&%??t?%l é'ﬁé'tti'-'é 2DEFYPRS SYSteme ki The Fo5sax 0L, the hrain
in the CTZ. fsrbslieved axi de mnophbcnhbalrccnbfemihagam,ham familiar

hi st [ t d

netivity .y%!*&s(%%?rj%n‘ﬁ““t& Lhficoty ShRIFUAG, ERPBILIGIN Te2ds3000 Shemo-
aponor phi ne-¥% CAApRIYhd s H°Fhé’&8§iéﬁ‘éaY thexogenous,shemical satimu~
effects of kiwwbomdibt tﬂi@éﬂaendrrtnataahtsaepwoqgemﬁtahq fvemé@idfed r

dopani ne bIo [ h oni a

Par ki nooni art S AAATEL B Phe, BoR saCuHBERCRRE "Uied e SRR 2N Bip et ey
syst em depr eeetic °Hﬂ$ﬂ§3npounds of the present invention are
effective antiemetic agents but are not dopam nergic antagonists, as shown

by both in vitro test | perone b din and in VI R tes onDr hi n
emesis in the dog). ﬂﬁ:” ‘cﬂnﬁ g% eomnercia 4 ava&iagfg met c
_ drugs at the present time, such as metoclopramide, bromopride,

alizapride, clebopride, domperidone and nabilone. Metoclopramide
- is a leading compound and is utilized extensively in combination
o with cisplatin, which is an effective but highly emetogenic
' cheﬂotherapéutic 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 CTZ2. Screening tests for potential aﬁtiemetic
agents have historically involved tests vhich determine
dopaminergic antagonist activity, e.g. spiperone binding tests in
vitro, and the reduction of apomorphine-induced vomiting in the
dog or cat.

The principal adverse effects of known substituted

N\ benzamide antiemetic agents are due to their dopamine blocking
activity, and include akathisia, acute dystonia, Parkinsonian
features and tardive dyskinesia, often along with nervous system
depression.

—
-~

The compounds of _ the present invention are
effective antiemetic agents but are not dopaminergic antagonists,
as shown by both in vitro tests (spipercne binding) and in vivo
tests (apomorphine emesis in the dog). Thus, the compounds of
Formala 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



"Formul a | have good antienetic activity (particularly against

chenot her apy-i nduced erresis) with a ‘high specificity of action, but wth.
none of the side effect liabilities (such as described -8 above) that are
associated wth the dopanm nergic antagoni st class of substituted ben?ﬁn1de
antienmetic agents. Many of the commercially avail able substituted benz- )
am de antienetic agents (such as netoclopBan1de) al so have gastrokinetic
activity ul_in the tre t nent of. .disorders related {o.inpaired
gastr0|nt§n$?naf #ﬁﬁi 4f @F&Pd§begﬂgpﬂmtncwgtquau;agﬁnghepéggss
f1at ul'enceRf anhpstifut ed éidnpenﬁldi antieméeicdgenes because they are not
dopam nergi ¢ ant agonists,. the conpounds of [err] invention:do not have the
above-nentioned sid _effeci lLiabilities of the commercial ly available .
substi tuted behzani ¥ @, the ﬁEFUGFSﬁF&&Yd%vaﬁlaﬁl!x:ubg@atut‘dQbJ

A=
conpounds&miﬁﬂnanhﬁcnumﬂnong!u;sts&dﬁ1ﬂhﬁﬁ@iéﬁﬁéﬁfJﬁyhd?rﬁi & hgarenterally
or by SUPQQ&&&%M&nJ@@%”a@%&b&tﬁdaﬁﬁ §Pe useful in the t:eatnent of

. disorders related to impaired gastrointestinal motility,
‘retarded gastric emptying, dyspepsia,
reflux and the like. -

¥

such as
flatulence, esophageal

- because they are not dopaminergie antagonists, the com:t::;s of ﬂﬁ&uj
invention de not have the above-mentioned side-etfect liabilities '
of the comne:cially available substituted benzamides such as
metaclopranida or clebop:ide.



antienetic in the case of patients rece|V|ng cancer chenot herapeutic agents
such as cisplatin, it preferably is given‘as an i ntravenous i nfusion
Q|Iuted 1n a larger volunme of parenteral solution (such as Dextrose - 5%in
wat er, ™extrose - 5% in 0.45% sodi um chloride, Ringer's Injection or
Lactated Ringer's Injection). Wien utilizeg as a gastrokinetic agent, the

© conmpounds preferably are given orally if tHe synptons are not severe. Wth
severe synptons, therapy preferably should begin with i.m or i.v.

adm nistration until the severe synptons subside, at which tine oral

adm nistration may be instituted. The dosage of the conpounds of this

i nvention depend on.the purpose for which they are taken (antienetic or
gastroki netic), the particular conpound adm ni stered, the age, weight and
general health of the patient, as well as the severity of the mal ady, and
Is within the discretion of the physician. Wen taken for gastrokinetic

pur poses, the conpounds of this invention are generally admnistered at a
dosage of from 1 to 100 ng and preferably from5 to 50 ng, from2 to 5
times a day and preferably four tines a day, e.g. before each neal and- at
bed- time. For the pThs compamdsfofhshie dnvertigomay kg

:th Ogﬁglr;&ﬂn? @mtﬁehamyuaf gﬁiﬁposﬂ&;cpmmdamu?gﬁtsa;an?@ntlon :
sol Utgl on) aﬂ'}/ t’%f%ﬂ? ?d'n%)g & oﬁgbf.r?gﬁg‘e °n‘d'%?k§$8r9g‘ﬁgg fromO0.5 to 10
ng/ kg, g vwmamrhés psﬁntaaysuqheapas#qmtém.déseprefggahssdiqm
on the factgy afBHtiraVeflous infusion diluted in a larger volume of
@ ) parenteral solution (such as Dextrose - S% in water, Dextrose =~
~ 8% in 0.45% sodium chloride, Ringer's Injection or Lactated
Ringer's Injection). When utilized as a gastrokinetic agent, the
h,aeompoundi preferably are given orally if the symptoms are not
severe. With severe symptoms, therapy preferably should begin
with i.m. or i.v. administration until the severe symptoms
subside, at which time oral administration may be instituted.

nuadmygpcﬁ“ﬂe4umpqxﬁscﬁ“uﬂsinwamnxxdqmndcn'ﬂm
purpose for which they are 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.

\~) - ) IWhen taken for gastrokinetic purposes, the compounds of
this:hnmntnxlanagpnu%ﬂly1xhﬁndsﬂmmxlataadm%gp<ﬁ”£nm11 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 prevention of nausea and vomiting associated
with emetogenic cancer chemotherapeutic agents, the compounds of
this invention are generally administered (diluted in a larger volume
of parenteral solution) at a ddsage of from 0.1 to 50 mg/kg and
preferably from 0.5-to 10 mg/kg, given ﬁeveral times per day.
The particular dose to be used depends on the factors menticned

A



. 10 above, as well as the enetogenicity of the cancer chenothera- peutic
agent. In general, the first dose 'should be given prior to the

admini stration of the cancer chenot her apeutic agent, e.g. 30 n1nutes';and__';

then every 2-8 hours after adm nistration of the chenotherapeutic ageﬁi
until the synptons of nausea and vomitinOsubsi de or beconme | ess severe,

e.g. for 12 to 24 hours. Tablets and capsules for oral use preferably are

in unit dboves fasr meldnadsmeliecenétogenicintod the @mopl:elchemeuhb:as

100,79 JVRSS ookt 1s UAFALL 100 A o OB

agents a ‘he |

convent i &Palthec admindssration of E#!xﬁ#&ﬂ#QNEPGNQQhQGﬁﬁﬁuﬂés aggnte. QnB{hé '

formof JIQguadnutes,oiahd ahéﬁeéﬁemsz-sQioﬁts)Ia‘!teftﬂuuﬁil:i.ﬁﬂ.itsi!i&ﬁsoﬂrthe

oL X1, HagRbabghgdit, RAHHY wifly “SRP TR R bl Chod *Pﬁm

addi.t i vesubsddegorshegomsi gsagssnsxefnnﬂgyf@pthZagenes hoursaqueous
vehicle (including edible oils), preservatlves as well .as flavoring and/

Cvent o are. conbiABRSkAL A4 earvier i sal ues pEarREsBAY, REe Vil

and concenitadiosagef formvand maydtantain eonvessionads sxcipienta Kudhitason

Or suspepinding Agen¥shi !inmmmﬂédngcqm&snu, ‘disintegrants,
wetting agents and the 1like. The tablets may, if: desired. be
£ilm eoated by conventional techniques. ‘Liguid- prepa:ations fo:
oral use may be 4n the form of agqueous or oily suspensions,
solutions, emulsions, Syrups or elixi:s, or. nay be a dry produot
for reconstitution with water. or other suitsble vehicle: befo:e
use. Liquid preparations may contain: conventionel additives such
as suspendinq agents, . emulsifying ‘agents, non-aqueous vehicle
(ineluding edible oils), preservatives, as well as flavo:ing
and/or oolo:ing agents. = T

For parenteral administration, the compounds of this invention
. are combined with a sterile vehicle. Depending on: the: vehiole'
and conoent:ation of active ing:edient, the. dosage: form' may be a
solution o: suspension. ‘The vehicle normally will comptise '
sterile watez, at least in large pa:t, although saline .solutions,
glucose solutions and the like may be utilized. Injeotable
suspensions also may be used, in which case conventional suspend-
ing agents may be employed. Conventionel preservatives, buffer- _
ing agents and the like also may be added to the parente:al
dosage forms., :

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

or

| ..}

N/



sterile water, at least in |arge part, although saline solutions, glucose
solutlons and the like ray be utilized. [I'njectable suspensions also may be
3ged i whi ch case conventional suspend- ing agents may be enpl oyed.
nvent¥onal preservatives, buffer- ing agents and the |ike also may be
added to the parenteral dosage forns. For ddlid dosage forns, either the
free base or a salt of the conmpounds of Forrmula | may be wused. In the
case of aqueous sol ut ¥#snés especiably|adwantagenus 40 formulage: theprkove

L gL ;led ﬁ gaftgrﬂdszg{agaﬂ&%bhlo&oﬁ 3’“’{?‘2"? wiid lf}tsé.-.sao eaa:ur?owo:dusiséou he

espeC|gIIy é@V&HﬁéSgﬁﬁéxPo‘Fé “ﬁf 5?#?*5 n&@é&tﬁeﬁfgﬁoﬁﬁfglﬁﬁgﬁﬁ?

in unit doSagephqm&ciddyediecnétadmnttstsuﬁtabiqul#lnni&cry1d9sei deschyanit

Uni t dosage defe rﬂimgal n#:?e@@i!éhﬁ%e b{ﬂmﬁ wlsc%iw &apksgmuméﬁd
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phar neceut i G@lsiced pharmibeaticaknearrietso i ncl udes pharmaceuti cal
conposi- tions for the alleviation of nausea and vomting, which conprises
an effectlve antienetic anpunt of at |east one_conpound of this invention,
or a salt, hydrate or ThipyineeationA1sg) inciudam pharmaceutical composi-

tions for the alleviation of nausea and vomiting, which comprises

- an effective antiemetic amount of at least one compound of this

" invention, - or a salt, hydrate or solvate thereof, plus a pharma-'
- ceutically acceptable carrier. '

. This invention also includes pharmaceutical composi-
tions for the treatment 6! disorders related to impaired gastric
'motility, which comprise an cffective gasttic motility facilitat-
ing amount of at least one compound of this invention, or a salt,
hydrate or solvate the:eo! and a pha:maeeutically acceptable
carrier.



ceutically acceptable carrier. This invention also includes pharnmaceutical
conposi - tions for the treatnent of: disorders related to inpaired gastric
notility, which conprise an effective gastric notility facilitat-

anount of at |east one conpound of this jnvention, or a salt, hydratgqbr_;jji
sol vate thereof and a. pharmaceutically ﬁéceptable carrier. 12 The

I nvention al so relates to an effective antlenetlc anDunt of at '| east one
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thereof, in a pharmaceutically acceptable carrier for..use
through the systemic administration to a warm-blooded mammal -

| in treating disorders related toimpa1red gastric motility.

The term ‘systemic administration as used herein
*"refers generally to oral, rectal. and parenteral.:which
routes further include intranasal administration, sublingual :
' administration. administration via the buccal cavity, and
i*transdermal administration as well as the more common L
intramuscular, intravenous ‘and subcutanecus routes. -

A preferred' use for compounds of the pnesent invention
relates to their use in alleviating nausea and vomiting in
cancer patients who are undergoinq 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, for example that a W/
selected compound of this invention and a selected -
anti-cancer cliemotherapeutic_' agent' may be co—adminis_tere'd to
the patien_t and that to facilitate such co-administration
pharmaceutical compositions for 'effecting such treatment

N



.transdermal adm nistration as well as the.nopre comron intranuscul ar,
i ntravenous and subcutaneous routes. A preferred use for conpounds of the
present. invention relates to their use in alleviating nausea and vom ting
¢in cager patients who are undergoi ng cagger therapy such as chenot her apy
and/or radiation treatnent. It is further intended that in cases of
chenot herapeutic treatnents with anti-cancer agents, such as cisplatin, for
exanple that a e#&cte ound of this invention and a sel ected
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general nau_ﬁeam;i rotionreicknedk r¥lated Wisorders, and general

" nausea and vomiting of unknown origin.
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14 The foll ow ng Exanpl es and Preparation |Ilustrate t he corrpounds of this
|nvent|on and their preparation. Exanple 1 cis- and trans-4-Am no-5-chl or
2-(cycl ohexane-1-ol -2-yl)oxy-N- [(2-dietyl- ami no)ethyl]:benzam des A

soI utien of 4-am no-5-chloro-2-(cycl ohexanon- 2- yl)oxy-N-[(2- >
di et hyl am no)ethyl | - benzani de (3.33@ 8.7 noles) in absolute ethanol (SO
m) was cooled to [err] and sodi um borohydride (0.5 g, 13.2 rnoles) was
added portionwi se over 15 minutes. The resulting mxture was heated to

reflux for 3 hﬁ&@oﬂ@wih@@ﬂ@@é@f&ﬂa P e z'ﬁio@itlfﬁféﬁ il [err]

ggi)?ir ;%qui‘l‘qtﬂe)g’é ?nl‘a%nbéi c%ﬁ%ﬁ%ﬂ?%ﬁ?t {‘gegFeﬁglegggé on. C-)l S which vere

4- am no- 5- chl or o-2- (tran_s 1, 2-cycl ohexane- 1-ol - 2- yI)oxy N-CZ (dlethyl ami no)

- ethyl]bentamide [NVR[err] B.é EB£131 1H); 8.0 (s, 1H); 6.3 (S IH); 4.3

(s, 2H); 3.9 (dt, I'H);,3.7(br 4 (m 1H; 2.7 (m- 6H) 17(br d,

1H); 1.43-1.10 (br m 8H); 1.03 (t, "6H] and 4-am no-5- -

chloro-2-(cis,1,2- cyclohexane 1- oI 2- yI)oxy N-[Z (d| ethyl am no)ethyl] -
1 7 3% H)pi ¢ o

benzam de [NI\/R_ err] S,
2H); 4. ZAS{IH Sra-£aing LAY, YA OAeRaNG o 2% Lerietyls 7o
(br m . %k&]ﬁ&déﬁdﬁﬁ 9H) ", 1.03 (t, 6H)] as gumry foams 15
A solution of A-anino-s—chloro-zf(cyelohexanon-z#y15onyNé[(Zé |
diethylamino)ethyl]- benzamide (3.3 g; 8.7 nnoles)-in-;bsolu;e'ethanbl
(50 ml) was cooled to 0°C and sodium borohydride (0.5 g, 13.2 mmoles) C )
wvas added portionwisé over 15 ninutes..'Thc_resultiqg mixture was heated \g/

to reflux for 3 hours and then quenched wich 1IN HCIl. Extraction with
CHZCI (4X) tesulted inm a aixture of cis and :rans cyclohexyl alcohols
vhich were separated by silica gel chronatography to yteld pure
4-amino-5-chloro-2-(trans,1 2-cyclohexane—1—ol—2ﬁy1)oxth-C2%(diethy1amnno)-
_ethyl]benzanide (L3 (CDC13) § 8.4 (br s, 1H); 8.0 (s, 1H); 6.3 (s, IH),.
6.3 (s, 2H); 3.9 (dt, 1H); 3.7 (br m, 2H; 3.4 (m, 1H); 2.7 (a, GH),
1.7 (bt d, 18); 1.43-1.10 (br m, 8#); 1.03 (¢, 6H)] and 4-amino-5-
chloro-2~(cis,1,2-cyclohexane-1-o01-2-y1)oxy-N-{2-(diethylamino)ethyl] -
benzamide [NMR - (CDCls) § 8.7 (s, 1H); 8.07 (s, lﬂ). 6.27 (s, lH); 4.30
(br s, 2H); &4.21 (br d, IH); 4.01 (n. 1H); 3.78 (br m, 1H); 3.31 (br @,
1H); 2.72 (br @, 6H); 1.9-1.27 (br m, 9H); 1.03 (t, 68)] as gummy foans



Preparation No 1 ’

4- Am no-5-chl oro- N-[ 2- (d| et hyl am no) et hyI] 2- hydroxybenzam de A)

4- Ami ng>5- chl or o- N-[ 2- (di et hyl ani no) et hyl | - 2- hydr.oxybenz- ani de

f—!ydroch-leorl de To a cooled [err] stirréd suspension of sodium hydride (57.44
g of 60% 1.436 noles) in DMF (1275 nml) wasl@dded dropwi se a cold solution
of ethanethiol (89.22 g, 1.436 noles) in DMF (250 ml) After hydrogen '
evdl ution had ceased 4-am no-5-chl cREeRazravioni¥io n\d ani no)

et hyl ] - 2- met hoxybenzam de (287 0 g, 0.957 nol es) (prepared accord| ng to

u. S Patent9 : d dt

oi | bath at . R et : S
t he residue partitioned betvveen net hyI ene chI or|de (800 n1) and vvater (400

m) The aweoua-lm%-saéhmaﬁaeﬁ- DL ha QY lm 304) @e0Y 191 2B B bR e
chloride and the’ CQNDTTIEC : Y =T

- (150 m). The co#E pRase was cooled in an ice bath and treated
W th concentrated hydrochl oric acid (200 m). After 20 minutes the

precipitate was col | egbeq Yolbat i@iﬁ"p 'éﬁc{é&eire “ggnokh%oﬁihﬁ Chydrid
P98

slurried w th_methanol nd ain rodu drle
in vacuo to ‘@7vé‘362°§ )'33 tl t#’e e e bR &33 I‘Fgﬁgaﬁga pvise

solid, np 2235cpddr polianibn €€ ethanéthigXr(§9.22 4; 148366&0%85 £, DMF (250
13. 04; . #3100 R2eRE hylrodénOévoititford had' cerse® ¢~dmindlsidhioro-N-
[2-(diethylamino) ethyl]-z-methoxybenzamide (287.0 g, 0.957 moles)
(prepared according to U.S. Patent 3,357,978 (1965]) was added
p and the mixture was heated in an oil bath at 100-105° for 90
minutes. The solvent was removed in vacuc and the residue
pattitioned between methylene chloride (800 ml) and water (400
ml). The agqueous layer was washed with another portion of
methylene chloride and the combined organic extracts were back-
washed with water (150 ml). The combined agueous phase was
cooled in an ice bath and treated with concentrated hydrochloric
acid (200 ml). After 20 minutes the piccipitate was collected by
filtration, sucked briefly on the filter, slurried with methancl
(500 m1) and again filtered. The product was dried in vacuo to
give 302.3 g (98%) of the title compound as a light beige solid,
mp 235-237°¢.

2051¥;0,° BC1: C, 48.46; H, 6.57;
N, 13.04; Cl, 22.00

Found: C, 47.67; B, 6.73;
N, 12.84; C1, 21.43

U Anal. Calc'd. for cnn

B) Q-Amino-s-chlaro-u =-{2 (diethzlaminc)ethzl]-z-hzdroxxbenz-

amide

To stirred concentrated ammonium hydroxide (6 ml) was
added 4-amino-S5-chloro-N-[2-(diethylamino)ethyl]-2-hydroxy-
benzamide hydrochloride {3.0 grams, 0.0093 mole) and the mixture
stirred an additional.five minutes follo‘wed by the addition of

A



- mol es;

B)  4- Am no- 5-chl or o- N—[2 (di et hyl am no) et hyl ] - 2- hydr oxybenz- am de To
stirred concentrated armoni um hydrOX| de (6 m) was added

4- am no- 5-chl oro- N-[ 2- (di et hyl ami no) et hyl ] - 2- hydr oxy- benzani de ¢
hydrochl ori de (3.0 grans, 0.0093 nole) and the m xture stirred an -~
additional five mnutes followed by the d ition of 16 three to four ni-
of water and another five ninute stlrrln After f||trat|on the solid was

washed tmshmnesommrtMeafnwwé:vmer fx x&m g ter drying, -
2.37 g of xlzggt i 4 err spe -|n:err]

gave the fo Igvm ng reilaglances
é;') I4 32«: 2fpch (ko give, ami( ¥ 36H§ ok Qﬁ.(hgﬁﬁ) 17,
-2a?g Sretfgﬁgyi 'wmﬂ?“.d'zd R rr?a'g’o& I?t% ofn CDCl, gave the
4- am no- 5 cggoro i %ﬁeﬁi% %o)’@t Hflv] 1) :hﬁdﬁbxybenmm de (1.715. g, 6
Ar®P t(s Pr2dar 3Li4oN ($3) 2m) § i th@y& i rle %ﬁ) 58 g,

6 nmol es)l Ofnahw@y,l but anol (0 62 g,



"6-rrrml és) in dry tetrahydrofuran (50 ml) was treated dropw se wth diethyl

azodi carboxylate (1.1 g of 95%purity material, 6 mmles). The sol ution was o

left yoxstir.overnight. After evaporation of the solvent the residue was

di ssol¥»ed in methyl ene chloride. The solution was washed with 0.4N NaCH,
water, dried and the sol vent evapor at ed? The residue was chromat ogr aphed
over deactivated silica using nethylene chloride (100), nethanol (2.5),
anmoni um hydroxi de (0.5) solvent system The appropriate fractions were
conbi ned and the sol vent evapor at ed.EThﬁgéezsi due (1.7 g) was crystallized
fromtoluene to yield 1.17 g (52% itle conpound, mp. 76-[err].
Anal . ‘Calc'd. for [err] : C, 58.13; H 8.13; N, 11.30; d, 9.53 Found:
C, 58.43; H 8.35; N, _11.33; C, 9.70 18 Exanpl e
4- Am no- 5- d-ghlororl : i ha &8 . w\ha, Lasdl

benzam de - A stirred solution of

4-am no-5-chl oro-N-[ 2- (di et hyl am no) et hyl )-2- hydroxybenzam de (2.86 g, 10
nmol es; prepared according to Preparation 1 B), triphenyl phosphine (2.62 g,
10 mmol es) X [seiried doBstiiot coflkoimiad-DEhYorall- 2rlldeedhylaniio)ethyl ] edrydr of ur an

50 m ' i § hdiethyl ' 7 f 952
bori Ly e S PSR AR A E Y g, il ] ALBNGELAR B (dhcpiradlef
Aft er evapokidii txipbenylphosphipen(l.68 gy Estmples a3 -peshorythrdrtanedt (9462,
chl or il_.de-_ Jliﬂoﬁéﬂ)uiﬁq}yv\@étt‘ﬁﬁ§&m;w4.hsg-ﬂw wvas treated dropwise with

 diethyl azodicarboxylate (1.1 g of 95% purity material, 6 mmoles). The

solution vas left to stir overnight. After evaporation of the solvent
lvj the residue was dissolved in methylene chloride. The solution was

washed with 0.4N NaOH, vater, dried and the solvent evaporated. The

residue was chromatographed over deactivated silica using methylene

chloride (100), methanol (2.5), ammonium hydroxide (0.5) solvent system.

The appropriate fractions were combined and the solvent evaporated.

The residue (1.7 g) vas crystallized from toluene to yield 1.17 g (52%)

- of the title compound, m.p. 76-78°C.
Anal. Calc'd. for C gH3gClN303: C, 58.13; H, 8.13; N, 11.30; c1, 9.53

Found: €, $8.43; H, 8.35; N, 11.33; Cl1, 9.720



NaOH, water, dried and the sol vent evaporated. The residue was chromato-
graphed over deactivated §ilica ‘using nethylene chloride (100), nethanol
(3), anmmoni um hydroxi de (0.5) solvent system The appropriate fractlaﬁe
were conmbined and the sol vent evapor %t%d The residue was crystallize from
nmet hyl ene chl ori de-pentane to yield 59 (29% of the title conpound.

mp. 136.5-[err]. Anadditional amount of. 0. 56 g of material was:
obtained fromthe nother |iquor after crystallization fromtoluene, .

" followed by recrystallization froBEB!.E.)Léene chl oride-pentate, and froma
dilute solution of ethyl acetate, mp. 13b-{err]. Anal. Calc'd. for

[err] : C. 57.05; H 7.89; N 11.74; d, 9.91 Found: C, 56.90; H, 8.12;
N, 11.62; C, 9 99 . 1‘_9 CLAI MS: 1. St . e S
“4- Ami no- 5-4-iAmisorSrel 18

: hydroxybutsel,zy.{,;)axybenzam de. 2.

4- Ami no- 5-"CRAT or 0- N[ 2- (di et hyl am no) et hyl ] - 2- ( 3-

met hoxybut - 1- yl ) oxybenzam de. 3., :
4- Am no- 5-lchltbrndZs(hgtcbmMXamii;eos-duytq-akyszﬁééhylanino)ethyl)-z-'

0 1! ARSI CEAE 10 motes| B STIRURS Hd 8 By Lo
i soner. 6.8), t#ﬂemk&bx!@%é%km |1@aW°a(’,ce(&t)abl3ebsmnﬂi°h)¢ﬂrQﬁ [N
10 unolea) in dry tetrahydrofuran (50 ml) vas treated dropwise vith dtethyl
azodicarboxylate (1.75 g of 95%. purity material, 10 mmolés). The aolution
vas left_to_atir overnight.. After evaporation ‘of the -solvent the" tesidue ?.)
u;. takaa.up ig-iethylgne chloride. _The.aolution was washed qith 0.4N '
NaOH, vater, dried and the solvent evaporated. The residue was chromato-
graphed over deactivated silica using methylene. chloride (100). nethanol
(3). aunoniuu hydroxide (0. S) solvent system. The appropriate ftactiona
vere conbined and the solvent evaporated.  The residue vas cryatallized
from methylene chloride-pentane to yield 1.05 g (29%) of the title conpound.
'u.p. 136.5-137.5°C. An additional. amount of 0.56 g of natertal was obtained
from the mother liquok after cryatallization from toluene, foilowed-by .
recrystallization fro-.uethylene_chlaridaspantata;'and3fr6n 3 d;ldtaf
solution of ethyl acetate, m.p. 135-137°C.

Anal. Cale'd. for Cy7HzgCIN3O3: C, 57.05; H, 7.89; ¥, 11.74; €1, 9.91

Found: C, 56.90; H, 8.12; N, 11.62; cl1, 9.99



.Solvate or quaternary ammonium salt of one of the conpounds clainmed in any
one of clains 1 to 5. 7: A pharnaceuti tal conp05|t|on for the
Qtleyhétlon of nausea and voniting, an

anoukt “ef at | east one conpound, salt, hydrate or solvate theriﬂ EE dlng

to any one of clainms 1 to 6, plus a pharnneeutlcally

A pharmaceutical conposition for the treatnent of dIS

i npai red gastric motility, which conprises an effective® gastrlc nDtlllty

facilitating ChabIM8: of at | east one conpound, salt, hydrate or solvate

thereof according to any one of claipns 1 to 6, and a pharnaceutically

acceptable carrier An_antieneti ¢ anount, of at ast one cong (é
5(3-

salt, hydratetor soﬂvéﬂ??% F§8P¥ﬁ§%rﬂrﬁ&1(ﬂ%ﬁ&h8ﬁé gietihel 1

a pharnaceut|nydfgprueplaylyoggbeneamﬁae.use through its systemc

adm ni stration to a warm bl ooded mammal in alleviating nausea and vomting
In said mamal . 20 10. © A gastric notility facilitating anmount of at

| east one(xwﬂmund 4 2Am imgdbach lor goNvii2e (diethylandmojietthy b) a2y (0re of

clainms 1 to | ' ptable carrier for use through its
systenic adn1n|str£¥|on ?B§§f8kﬁﬁéh¥aﬁ§83. |
_.3. 4-Amino-5-chloro-2-(cyclohexane-1-0l~2~yl)oxy-N-[ (2-
diethylamino)ethyl]oxybenzamide. '

4. The compound of claim 3 in the form of its cis isomer.

5. The compound of claim 3 in the form of its trans
isomer.

.. 6. . A n_on-.tox_ic pharmaceutically acceptable salt, hydrate,.
solvate or gquaternary ammonium salt of one of the compounds
claimed in any one of claims 1 to 5.

7. A pharmaceutical composition for the alleviation of
nausea and vomiting, which comprises an effective antiemetic
amount of at least one compound, salt, hydrate or solvate
thereof according to any one of claims 1 to 6, plus a
pharmaceutically acceptable carrier. '

8. A pharmaceutical composition for the treatment of
disorders related to impaired géstric motility, which
comprises an effective gastric motility facilitating amount
of at least one compound, salt, hydrate or solvate thereof
according to any one of claims 1 to 6, and a
pharmaceutically acceptable carrier.

9. An antiemetic amount of at least one compound, salt,
hydrate or solvate thereof according to any one of claims 1
to 6, in a pharmaceutically acceptable carrier for use
through its systemic administration to a warm-blooded mammal
in alleviating nausea and vomiting in said mammal.



war m bl ooded—manmal _in treating disorders related to inpaired gastric
A process for preparing a conpound or a -

1
hydr at e” m,mamn of as defined in any one of clainms 1 t§®
! ﬁmdescri bed with reference to the Exanples. 12. -

motility in said manmal . 11.

sal t,

substséantial | y

A conpound as defi néd "n &ny*one of claPfls 1 to 5 prepared by a process as

claimed in claim11l. 13. ~ A pharmaceutical conposition conprising a

conpound as clained in cJaim12 and a pharmaceutically acceptabl e carrier.
. 10. A gastric motility facilitating amount of ‘at least one -

cox_npound salt, hydrate or solvate thereof acéo_rding to any.
one of claims 1 to 6, in a pharmaceutically acceptable

carrier for use through its systemic 'a'dmini's_tr'a__fién' to.a

warm-blooded mammal in treating disorders related to

impaired gastric motility in said mammal.

11. A process for preparing a compound or a sélt, h_:ydrate'
or solvate the'z_"eo'f_ as defined in: any one of claims 1 to 5
substantially as hereinbefore described ‘with reference to
the Examples.

12. A cbn_\pound as defined in.__any one of claims 1 to 5

prepared by a process as claimed in claim 11.

"13. A pharmaceutical composition cdmpr_isi_ng a compound
as claimed in __claim_ 12 and a pharmaceutically acceptable

carrier,
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