1 . 2205095 SUBSTI TUTED BENZAM DES Th| s ‘i nvention retates to _

substituted benzani des- of -t he fornuta [err] .wherein [err]- ~and A are as
defined bel ow, which ‘have ‘usef ul gastr0|ntest|nal propertlescég§3

in the treatment of enmesis, particularly” -engsi s resultlng fr €D§§FG?EEES
cancer treatnents such as chenDtherapy I hduced enesis, for exanple '

~radiation treatment, cisplatin treatment of cancer patients, -and/or in

 treatnent of di-sorders related to i mpaired gastric notility, sueh as

retarded gastric enptying, -dyspepsia, flatul ence eso%hageal reflux and the .
li’ke. Background and Prior Art EnSYBSTITUTED, BENZAMIDES. i ous problemin.
‘patients receiving cancer chenntherapeutlc agents. In a significant nunber

of patients, nausea and vomting is so severe t hat they di sconti nue their
course of . chenot herapeutic treatnment prior to its conpletion. Although no .
known antienetic agent [s.total.l ffecti ln,al | eviat] ) Sy . _
aSSOCIated with chgnnthgﬁéﬁyl veX}Sgn Sglﬁﬁes.t% o EGQsEf@ueggshénzemldes

of the formula ' o : L. g

XXT.

e

wherein R1 R?, R3, R‘, Rs and A are as defined below, which
Zhave useful gastro-1ntestina1 propertles and are useful in
the treatment of emesis, particularly emesis resulting from
standard cancer treatments_ such as chemotherapy-induced
emesis, for example radiation treatment, cisplatin treatment

" of cancer patients, and/or in treatment of disorders related
to impaired gastric motility, such as retarded gastric
emptying, dyspepSLa, flatulence, esophageal reflux and the
llke.

Background and Priocr Art

Emesis is a common and serious problem in patients

receiving cancer chemotherapeutic agents. In 2 51gn1f1cant

"ﬂiel.;fEEB__'numbef of patients, nausea and ‘vomiting is so severe that they

discontinue their course of chemotherapeutic treatment prior to
Although no known antiemetic agent is totally

its completzon._ _
chemotherapy,

effective in allev;atxng the emesxs assocxated with



L

there'are a | arge number of conpounds (many based on the substituted
belizam de structure) which have good antienetic activity. Al though the
conpleet e ‘n;gghanl smof action of antienmetic agents is not known, the
effective antienetic agents are generally 'cbpam nergi c antagonists.

| ndeed, scregning_ for tertial .antie t| C a ically is conducted
via tests d%gfﬁﬂeﬁrf d&%??n’ﬂﬁﬂiﬁfp gﬂ&ég 133/ tgﬁrone

bi ndi ng t essebstitoted wqidmrmmmsuhwhsbave ngashﬂgsnnﬂsmtriesul t of
their dopanjge§gigyant agoni smand/or central nervous system depression,

known antienetic a ents have undesirable side effects such as sedation,
dystonic reactions, diarrhea and akathisia. W have surprisingly found a

group of substitut ed Atiraugl et igonipliete a@chasivhmt &f cadti®h amehﬁ:‘aehu;ef

ti t f th
indest T abl eN9PAES FF A PEBE Yl WLV BaRRREIE ke 138 °), 1 "
excel | ent, geperallzdepaninergic Mﬁ!ﬁ@#&h‘@uslydmlst!qmmﬁsam des
and their p@gﬁﬂﬁﬁﬂapgﬁmmwwmd Ly %adwniscb@mm!ed?%w %UsQR of

Soci oty of HBRteRed th Aet et dehaniBailc bl GkAEE 818 R PERDE des

Soci ety of
as Dopani nebindingntests irhwiYrosanddipomogphine exnosis Destis int dogs.t has

this class gf r¢QIPEUSE St et I Adpainlat ¢i/ae ahaGbheen and/or central nerveus
system depression, known antiemetic agents have undesirable side
. effects such as sedation. dystonic reactions, diarrhea and
v akathisia.

We have surp:is:.ngly found a group of substituted
benza.mide 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 pha:mgcological activities is
found in "Chemical Regulation'of Biological Mechanisms”®, A. M.
'c:eighton and S. Turner, editors, Royal Society of Londen (1582},
'in the chapter entitled 'Substituted Benzamides as Dopamine
U Antagonists", by M. S. Badley (Pages 140-153). It states that
' this class of compounds is defined by the formulae

_ONH——NR, ~ CONH - N-R
"r "\‘OCH:. S and ,,\ ‘\ /‘
1 R
e - r 4 .

)

in which the aryl ring is most commonly the pheayl ring and where
"a methoxy group ortho to the benzamide moiety is almost
invariably present.® It points out that the diverse actions of



[err] in which the aryl ring is nost commonly the phenyl ring and where "a
met hoxy group ortho to the benzam de noiety is alnost invariably present.” _
It points out that the diverse actions of the substituted benzam des can 4
besconsi dered as being a consequence of thg_conpounds being dopam ne \J
antagoni st s Representatrbe prior art patents disclosing N-substituted

benzam des, thaVsaBs YL G0 dE suﬁwin£4&¥ﬂdaﬂnbdﬂabd¥ra@fbarhngbeiﬂglﬁde the
f.ol | owi ng. Pat ent 219..528; % vemher. 23, 196

o nen0 dessedBtslh 0P cre Zougtibias 5, ARSAFRREREE [ err]

and [err] are al kyl, L is oxygen, rret hyI ene or NR in which R is hydrogen,

al kyl or al kyl sul fam)g& :«Wé or ArdeS p"it'ﬁ\‘)lts Eihélé#'iﬁgir or oxygen;
gi oger .

and X, Y and Z are h aI koxy, t | am no,
di al kyl am rRTSEPEHE VGE}SHG Sgbﬂﬁml&%tqp the

sul f amoyl , phksyfkutimyincmﬁ Itﬂﬁtﬂu‘]a.lmﬂngor hal onet hyl.. The conpounds
are apom)rphr ne ant agonr st$ and are-stated.to be antienetic agents. U S

Patents Nos. 3,177, 252 i ssued April 6,. 1965, and 3,312,739, i‘ssued April
4, 1967, are related ® Mrﬂmaﬁ-&@oﬁ@%r dssuedi N@ﬁﬂb#@oﬂh A@eSntto

No. 1, 500 140, Lpuﬁeﬁﬁ'ﬁdtf&ﬁm&es substituted benzmides of the formula

| 1 C
whe:ein v .ts -N or =N, | .
N2 o

. in which RI and Rz are alkyl, L is oxygen, methylene or NR in

. which R is hydrogen. alkyl or elkylsulf.anoyl: W is alkylene; A is
alkyl; B is sulf.u: or oxygen; end X, Y and 2 are hydrogen,
halogen, elkoxy, nit:o, amino, alkylamino, dialkylamino,
(lower)acyl, (lower)ecylamino, cyano, alkylmercapto, - sulfamoyl,

- alkylsulfamoyl, dielkylsulfamoyl ‘or halomethyl. The. coxnpounds
are apomorphine antagcnists and are stated to 'be antiemetic =
‘agents. U.S. Patents Nos. 3, 177, 252, issued April 6, 1965, and
3,312,739, issued April 4, 1967, a:e related and have similar -
disclosures. '

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



-4- 8, 1978, discloses substituted benzam des of the fornula [err] wherein
A i's hydrogen, [err] alkyl or [err] alkenyl; X is hydrogen, f[err] alkoxy,
terr] alkyl, [err] alkenyloxy or [err] alkenyl; Y is hydrogen, hal ogen,
nitro, ,e#r] -alkyl, [err] alkoxy, amno or_gubstituted amno; Zis
hydqrogen, halogen, [err] alkoxy, [err] alkylsulfonyl or a group of- the
formula [erg, 1976hi aiskgbhbsaPibst LEut ed BerizdhniAeit o2 thel ESERGIaaNd are
hydrogen or a [err] alkyl group, or [err] is a heterocyclic ring optionally
contai ning another heteroatom Wis acheffglwsr ai ght or branched chain

al kyl ene group; Bis [err] in which flerr] is [err] alkyl and [err] is
[err] hydroxyal kyl, or B is a nitrogid_tyeRhed heterocyclic ring
optionally containing a second ni t- at om and optionally having a
substituent, or Bis a racemc, degktrorofatory or |evorotatory het erocyclic
ring of the fornula [err] in whig & 1] al kyl containing a reactive
~function such as hydroxy, nercapto, , | o0xo, oxa or thia, and mis 1, 2
or 3; and acid addition salts, oxidesyand quaternary anmmoni unisalts

t hereof. The conpounds are stated to be aponorphi ne antagoni sts and to have

val uanl e thehapeihi A REORP&EbOGEn, pq;g aderl bra€, o alkenyl; X is hydrogen,
Cy.g alkexy, C, g alkyl, C, o alkenyloxy or C,_ . alkenyl; ¥ is
_hydroqen‘, halogen, nitro, °1-s alkyl, °1-s alkoxy, arino or
substituted amino; 2 is hydrogen, halogen, C,- -5 3 alkoxy, C 1-5,
‘alkylsulfonyl or a group of the formula -sozua R in which R® and.
Y, R? are the :a?ezor different and are hydrogen or a Ci-5 alkyl
o group, or =NR"R® is a heterocyclic ring optionally containing
‘another hetercatom; W is a c1 -5 st:aight or branched chain
alkylene group; B is -NRR4 in which R? is Ci-5 alkyl and st is
Cy-5 hydroxyalkyl, or B is a nitrogen-attached heterocyclic ring
optionally containing a second nitrogen atom and optionally
. having a substituent, or B is a racemic, dextrorotatory or

"-levorotatoiy heterocyclic ring of the formula
(caz)n

1
in- which R is c1 s alkyl containing a reactive function such as
hydroxy, _mercapto, oxo, thioxo, oxa or thia; and m is 1, 2 or 3;
and acid addition salts, oxides and quaternary ammonium salts
thereof, The compounds are stated to be apomorphine antagonists

. and to have valuable the:apeutic prqpe:ties, particularly as

" antiemetics. : :

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



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

Lunsford et al., discloses conpounds of the formula [err] wherein Ris

al kyl, cycloal kyl or phenylalkyl; [err] is alkyl, cycloalkyl or
pheﬂylprkyl; [err] is hydrogen, alkyl or phenyl; and [err] is hydroxykj
“cyano, nitro, amino, fluoro, chloro, brono, tr|fluoronethyl al kyl , alkoxy,
sul fanoyl" or: acet.am do_and. each [err]- naySbe 1he s or . dlfferent The

. conpounds are stated to Wave antienetic and gastric enptylng properties.

U. S. Pat eiures Oo5d 8% alss udiiscloseg conpoends cfl she Jformelaal ., disloses
substituted benzanides of the formul'a [err] wherein Ris cycl oal kyl, phenyl
or phenylal'kyl; [err] is hydrogen, |[grr] alkyl or phenyl; [err] is ha]ogen,
al kyl,, alkoxy,'anino, nitro, alkyl ho di-al kyl am no, nercaptonethyr,'
acet am do, sul fanoyl, cyandy _benz ony or trifluoronethyl; and a
s 0-3; and substltuted th J%enzani eq§ o fornula [err] mhereln Ris
cycl oal kyl ; [err] ' ' [err] is

whcuin R u ukyl. cycloalk l or- phoayhlkyh Rx il alky!.,
c;cloukyl oz phcayhlkyh R &8 hyd:ogon, alkyl or phenyl) and

hydroxy, cyano, aitre,. amine, tluoro. chloze, bromo, .
:exlnue:omthyl. alkys, alkoxy, oul!moyl or acetanido, and each
n’ ®may be the sane or different, The compounds are mua to
hnvo mtsmtic oad qntr&e unptytng pxepe:uu. R

| U.8. ntont. 3,966,987, Snuod me 9, 1976 to cue.
Jz., st 8l., dileleul lubuiwtod bon:midn o! tho fouula

oo

51

R b v/

: who:un R {s. eyeloalkyl. phonyl or pheayuxkyls n‘ 1: hyd:ogea,
©y_g 81kyl or phenyl; A% {s halogen, alkyl, alkexy, amine, nitse,
alkylamine, dialkyhnine, mercaptomathyl, acetamido, sulfamoyl,
cyano, hydrexy, benzyloxy or trifluoremethyl; and n {s 0-3; and

substituted thtehn:mtdu of the formula

wherein R is 'cyelod{tylt r! o hyd:ogtn:'. or €. dkyls LT



“nitro, amino, hal ogen, sul fanmoyl or al kexy; and n is 0-3; and
-pharmaceutically acceptable acid addition salts thereof. U S. Patent No.
=3, 963,745 is related and has a substantial]y identical disclosure. The
conmpoungs are stated to be aponorphi ne ant’agoni sts and to be useful as
antieneticsg. r fyahk B a0f nm, to o atal epgy in
‘rats. Conp é'ttgself)l ts‘ﬁggﬂrgs‘?ﬁ?ggf nventiom re at‘?ﬁ?&'c%hﬁ%%no’s(‘%fﬁt ﬁgé
formul a [ ePIRITASLEtACAALY] Acceptabin aris adgditioncpalts thezeaas. aVeSeach
hydrogen, patehtnip.bd, 60yR45 s keedatddrand hashudsabstantiilly d@entical

{1 ower ) a E%%‘ﬁﬁé?“troi@#?é?ﬁaﬂ%%f g eatel 3o by Shdhodiing " oLy

or [err], antpgepiskadapd,te be mesfubps matiemepigs. - (fertain of ghe] is

(1 over) al kebmpbundBr verkcsyated €9 QEaUCH lwbidllepsy In/ra€soxygen or [err] 2

Complete Disclosure

This invention relates to compounds of the formula

comm?!
: xq

"
wherein , | _ o
83 is hydrogen or, when R‘ and Rs are each hydrogen, 33 may be
(lower) alkoxy: :
n"is hydrogen, amino or (lower)alkoxy;
Rs is hydrogen, chloro, b:omo,_flqo:o, trifluoromethyl, f
(lower) alkylthio, (lowet)alkanesultinyl. (lower) alkanesulfonyl,

0

sulfamyl o:_a‘-ﬂ- ¢ OF rY ana Rs, taken together, may be

-/ ~HN-N=N- ;
R‘ is (lower)alkyl, (lower)alkenyl or (lower)alkynyl;
81 is



[err] is alkenyl, alkynyl, [err] 12 wherein X.is oxygen, sulfur. or [err];

V4

is [err], O Nor [err]; Bis [err] Hpyridyl or oxazolidinyl; mis 2 or 3;

p is 0,1 o0r 2; gis an integer of fromO to 4, inclusive; r is 2 or 3
[err] is hydrogen or (lower)alkyl; $ [err] and [err] are the
same or difféerent, and are hydrogen (I ower)al kyl, (lower)alkenyl,

(Iomer)alkynyl (Iowﬁﬁhalkoxy(lomer)alkyl cycloalkyl cont ai ni ng from5 to -

7 camhds aixygen icxCl-ssi;ve, or [err] where n i's an integer of froml to 4
inclusive and [err]. is hydrogen, hal ogen, hydroxy, . (lower) alkyl .

_(Iomer) al koxy: prOV|ded that, mhen_[err]-qr [err]

n is annznﬂo anqmwl. S S

9 f o R o Y
. | S Rt * I
o | - - g - |
‘7’1\‘r‘R9 , -cnocuzcuzon11 , -CHch,or!l -, —é-cfff |
| | 113\_.14
29 ord IR ;-ﬁ_-n_ R R
| ?12 R4 ﬁ/, o p12
R ~Ry
-C ~—C——R ¢ 'C-C (Cll ' (‘: CH,]
B3 SNr1s T N/ e
¥1z o | . 12
/\ PN . R
T T SR or iy H—Rl4
R —/ lo fi3 $o21 [ 20 7
R OR*! QR4
wherein . '
X is oxygen, sulfur or =NoOR!S,
(g)
. z ‘CH ’ -' O, N Ot‘ 'S"
? o, a’ o _g® '
| NN
9\9 - N 4
R R .
| g~,//

pyridyl of.oxazoliAinylg

m.is 2 or 3:

p.isﬁo; 1or 25

q is an integer of from 0 to 4, inclusive;

r is 2 or.3;

9
R” is hydrogen or (lower)alkyl;



Is (lower) al kenyl or (lower) alkynyl, the unsaturated carbon atom nmay not
be directly attached to an oxygen or nitrogen atom [err] is hydrogen,

Ral ogen,. (1 ower)al kyl, (lower)al kenyl, (I ower)alkynyl, cycl oal kyl
containivwg fromb5 to 7 carbon atons, inclysive, hydroxy, (Iower)alkoxy,

(1 ower) al kenyl oxy, (| ower)al koxycarbonyl (Fower) al kenyl, hydrazi no,
acetylhydrazino thienyl, phenyl, [err] [err] and [err] are the sane or
differen& are ydrg?en or f&omer) alkyl; [err] and [err] are each

hydr oggﬁ orn aka % 0BT hend, leprmerth{ enn]e @r [differant,[ and] areaken

L 00et iabbbnl "O16AEEPRLEY P17 (XM AL RPN 2T eIy TR [0 2
Jepddyl sa

satura opti ona ontalnlng at
| east 6#9"ﬁ€?GFBSF$ﬁ4§%?€k1¥kY¥¢(ﬁﬁq; santaining Sxemofeh® 7 9 or

[err] cadgbbAr akomsakenclwgbidcropi th the carbon atons to which they are
attached, may forma saturated or unsaturated ring of from5 to 7 atons,
I ncl usive, optionally containing at | east one heteroatom sel ected from

oxygen, sulfur and 5 nitrogen;

SCHZ n
R} " 17
~ where n is an integer of from 1 to 4 inclusive and R™° is hydrogen, halogen,
fydroxy, (lower) alkyl or (lower) alkoxy; provided that, when R'}, R'S or R'®

is (lower) alkenyl or (lower) alkynyl, the msatm-at:ed carbon atom may not be
duictnratUIﬂed‘u>ancnygaiortutnxﬁn:nmm.-

1‘ is hydrogen, halogen, (lower)alkyl, (lower)alkenyl,

(lower) alkynyl, cycloalkyl containing from 5 to 7 carbon atoms,
inclusive, hyéroxy, {lower)alkoxy, (lower)alkenyloxy,
(1ower)alkoxycarbonyl(lower)alkenyl. hydrazino, acetylhydrazxno,_
thienyl, phenyl, - -

11

R - .
\N- or (CH,) _~-:
RIZ// 2 n ‘

rl

R1' and Rls are the same or different and are hydrogen or
(lower) alkyl;

20

R®" and 821 are each hydrogen or, taken together, represent

C. or o ‘EB'--C

/ - | . 2 /°\
3€ \c33 . HyC . TcHy
12

or R*“ and R13, taken together with the carbon atom to which they
are attached, may form a saturated ring of from S to 7 atoms,
‘inclusive, optionally containing at least one hetercatom selected
from oxygen, sulfur and nitrogen;



or [err]
whi ch they are attached may forma 3 to 7 nenbered saturated
oxygen-containing ring. 10 As used herein and in the clainms, the term-

"(l ower) -

to 6 carbon atons. Simlarly, the terns
"(Iomer)alkynyl refer to. aikenyl or alkynyl 15 chains containing from

O o neRE Rt Erke UG, UL I T O, afonel) €5

2

'Centlgrade

and [err], taken together with the carbon and oxygen atons to

(I ower)- al kenyl" and

al kyl " means a straight or branghed al kyl chain containing tmonll

of such conpéubab Wzr\am)ﬂﬁﬁqﬁsﬂmfm ays@furatedpsr caresd trhoreicbd | On

salts,

salts,
[err]

is s

10

15

20

25

30

MYPLRY GECEREn >0 £GP P Inc IEIVE | ULEIGHALIP Wiln Blidd'®

forrrula[er
hydr

r | el'r " non-toxic ar nece g
a%'% eag& \PJ!%sh%FeﬁﬂﬂFEFnéﬁ}mlﬁFﬂ% aPl‘!gener §@ﬂ-f\mm'era;1d1

nitrogen,

or R14 and Rls, taken together with the carbon and oxygen

atoms to which they are attached, may form a 3 to 7 membered

saturated oxygen-containing ring.;;

| As used herein and in the claims, the term “(lower)-l_;
~alkyl" means a straight or branched alkyl chain containing

from 1 to 6 carbon atoms._ similarly, the terms “(lower)-

: alkenyl" and "(lower)alkynyl" refer to alkenyl or alkynyl

chains containing from 2 to 6 carbon .atoms.  All
temperatures given4herein,are,in,degrees.Centigrade.

Also included in the invention are salts, hydrates or;.
solvates of such compounds which may be pharmaceutically.'

accepted acid addition salts, hydrates and/or solvates
thereof. ' '

Preferred are compounds of the formula
1..

CONHR

XXI

or their non-toxic pharmaceutically acceptable salts,
hydrates, solvates or quaternary ammonium salts ‘thereof
wherein '

'Rl is

o~



10 [err] is alkenyl, alkynyl, [err] wherein X is oxygen, sulfur or [err];

(0) zis[err] , O Nor [err] Bis [err] pyridyl or oxazolidinyl; mis 2
wr 3; p:ts 0, 1 or 2; qis an integer of fromO to 4; r is 2 or 3: 10a
[err] iahydrogen or (lower)alkyl; [err] and [err] are the same or.

different, and are hydrogen, (lower)al kyd, (lower)al kenyl, (Iower) alkynyl,
(I ower)al koxy(l ower)al kyl or cycloal kyl containing from5 to 7 carbon
atons, inclusive, provided that, when [err] or [err] is (lower) alkenyl
or (lower)al kynyl, the unsaturated carbon atom may not be directly attached
to an oxygen or nitrogen atom [err] is hydrogen, halogen, (Iower)alkyl,

(I owner) al kenyl :

Rz is alkenyl, alkynyl,

. R’ . , ] . . ¢ ) .
! 9 - - :
. 12 ' ‘al2 12
: f 11 llt 11 ' ¥ /x
o d9 ,  ~CHoca,cH.OR . -CHCH,OR" , -cl:-c\
R13 RI‘
R12 . ;4 . % | -EIZ
- -C-C (cn ) H(CH,) B
? a12 o—n ¥1z
-c-cn. N4 -cx-g)- or  -c—ch—cu—rl!;
[13 - RrY3 or% 0r%
wherein .
X is oxygen, sulfur or =NoR1S;
R
Z is -(cu )™ 0, N or -S-; .
9 9 '
R R NTTN
1l ¢ - Q ’P 9 yd § /7 / _
B 13 =NHCR P °S—R ¢ -N ¢ - -N ¢ "C (Cﬂz)t s
U ‘\\89 9 \

pyridyl or ogazolidinyl:

m is 2 or 3;

pis b. l or 2‘.

q is an integer of from 0 to 4;

c is 2 or 3;



¢l ower)al kynyl, cycl oal kyl containing from5 to 7 carbon atons, inclusive,

(l'ower) al koxy, hydroxy, (I|ower)al kenyl oxy, hydrazi no,

(1 ower) al koxycar bonyl (I ower) al kenyl , acetyl hydrazi no, thienyl, phenyP‘or

“[err] [err] and [err] are the same ofp4ifferent and are hydrogen or™

(lower) alkyl; [err] and [err] are each hydrogen or, taken together,.

represent [err] or [err] and [err], taken together mnth the carbon atons to

mhi;p they are attached, nmay fornra saturated or unsaturated ring of fron15
eﬁankyerQEOSDVe(loperbn&ky}.conta|nrng at |.east one heteroatom

sel ected from oxygen, sulfur and nitrogen; or [err] and [err] taken

togefper_ysth iye cagbon anggoxygen atons to which they are attached nay

f orfn ar 3Rt'or 7REMDHBr ed284t Br at 8T 80 £ $28EN1OF rﬁ‘rir'fgferfreﬁg}' and) arehe group

[erﬁ Jaiogenetlovke Nl xgay Qllbv]ﬂ!baakdnplllef qgroe@:qad ms. of thl s sublc: ass |
ise a enzani,des er is ally
SPB?8ﬁ5£%§%°x¥SESE¥§>ﬁékgﬁegé 83%38ﬁi&¥ éiF 6 [err] is a
(:beuz&nnyct@m§2 ine}ueéVQs prpv&ﬂedtyhaautumMmom |s | e R is S
(lowe:)alkenyl or (lowe:)alkynyl, the unsaturated catbcn atom may
not be directly attachgd to an oxygen or nitrogen atom;

&l4 is nydrogen, halogen, (lower)alkyl, {lower)alkenyl,

(lower) alkynyl, cycloalkyl containing from § to 7 carbon atoms, y
inclusive, (lower)alkoxy, hydroxy. (1owez)a1kenyloxy. hydrazino, 'r, .:;J
_(lower)alkoxycarbonyl(lower)alkenyl, acetylhydrazino, thienyl, :
phenyl or

R .

. ”F\\N'
ng and Rr!J are the same or different and ;:ewhydtcgen or
(lowcr)alky1:

_320 and 8?1 are each hydrogen or, taken together, :ep:eseh;_
N ) Nl
: : or CH ~—C_
a,.c” ex | ki Nen
or 312 and 31‘, taken together with the carbon atoms to which

they are attached, may form a saturated or unsaturated ring of
from § to 7 atoms, inclusive, optionally containing at least one
hetercatom selected from 6xygen, sulfur and nitrogen;

or Rl‘ and 15, taken together with the carbon and oxygen atoms
to which they are attached, may form a 3 to 7 membered saturated
oxygen-containing ring.



to European Patent Application 158,532 of Minson and Boswel| which was
publ i shed Cctober 16, 1985. This application discl oses

R- al koxy- N-(1-azabicyclo[2. 2.2]-oct-3-yl)benza- mdes and thiobenzam des
having {be formula [err] in which X is,poxygen or sulfur; [err] is |ower
alkyl; R is hydrogen, halogen, 4,5-benzo, alkoxy or Am wherein Amis

am no, nethylam no or dimgthylanmno, and n is 1 or 2. These conmpounds may
be di stingui shedThe growm& cingludes alkeroilnand aRamli 8 BretedTRdl a XX as
subst r uct ur ecrpeynds Ob(lt)(iﬁlmaimqaamgrdseu!!s( Lluazabicyelo |( D2 {2

Eur opean ap d ‘B f | Qlt b udées | ower
al koxy, thepé(’)érf'aj m niti (ﬁtﬂi\gﬁewggi%g p?%o?igﬂ' %%‘rirp %‘i%

i ncl uded within the scope of this invention are all p055| bI e opt [ caI and

geonetric | sorrer Hagﬁlf%s f&kﬁ] c form
t her eof , ag nﬁﬂﬁ B;i as C %(Eéﬂs { at Plt?‘f o]
processes fo ‘ﬂb"r ar at uﬂaé Yo o8 +8, ff 1[

antienetic M/Enrqpﬂn (ﬂatmm dmwﬁ.bnohsacbnaoﬁlmmn Iatd;taqm&eldom

pound of Forypy 3 f’% Getoberci65 1985, 1Pnid CaPIRAUL IS Of

Formul a XXl r
g&/ os [ -al xy-N-(l-azabicyclo[Z 2.2)}-oct-3-yl)benza-

mides and thiobenzamides having the formula

X

(R9)n OR

in 'w_hich X is oxygen or sulfur; Rl _is'l_qwer alkyl; R2 is

hydrogen, halogen, 4,5-benzo, 'a.lk'oxy or Am wherein Am is
amino, methylamino or dimethylamino, and n is 1 or 2. These
_compounds may be distinquished from the compourds of this
invention of formila XXI as substructure A-RZ of XXI (which compares to
substructure OR1 of the European application) has a variety
of definitions but never includes lower alkoxy, the only
definition given for the prior art campounds. |

Also included within the scope of this invention are
all possible optical and geomtric isomers of the compounds of
Formula XXI, and tautomeric forms thereof, where applicable. In
another aspect, this invention relates to processes for the
preparation of the compounds of Formula XXI and to antiemetic

“and/or gastrokinetic compositions containing at least one com-
pound of Formula XXI as an active ingredient.



several procedures, e. g. by nethods described in the chem cal
literature. In the preferred process, shown in Reaction Schene 1, below,
a conpound of Formula Il is reacted with a conpound of Fornula [err] L~
(where L is a conventional |eaving gr%ﬁm» in the presence of a base as/an
aci d scavenger, to produce the conpound of Formula XXl . Reaction Schene 1
[err] Suitable | eaving groups L are well-known to those skilled in the art
and include, for exanplke. chlQ r Qﬁgg éﬁ?é

t ol uenesul.f onyl and thgﬁﬁ %QﬁBE{?RngQ%oﬂ?@ge ﬁi ;)bnéelgzf wd Virar]

or a quat erseveralmproredyresyi de.guctPys !%ﬁh%f!ﬁlt H‘;"dr&?lede or
benzyl tri etlylys SO0} ¢@rRd@X deTnOkh@ rﬂﬁ@f&&é&‘%?@éesghesh%ﬁt o s

conducted in an-i1nert_ organic solvent such as aceéone ceto |trt# is

met hyl ene dgagtien’ dchang | for BRI A%, & nEPEPPURE: £F &%,

et hanol , i Sﬂédﬁéleédolwiﬁh ohY "Eompounde ofi kPormhlai R 2allso(phesebile i wilize
sodlunlhydrl e or_ potassjumh | de’ a ‘t.he,base, in an a r.ous

‘non- protom‘é°’bY§%ﬁ£9“§@:l EﬁYlggrgFB“B el & ?cﬁ@eﬁﬁgﬁesﬂ%hyg%aﬁ\%(ﬂ?

as a hi ghl yagDacesavehgdrsotot producea thieasempount of Formwia m.em such
as [err] , with the addition of a quat%{narxhannn i um hal i de, sulfate or
hydr oxi de as -a phase transfer cat ==abut yl anmoni um chl ori de,
cetyltrlnethylannonlun1gron1de benzyltrlethylannonlun1chlor|de .or the

i ke. - CONHR

ONHR
_ 2
Rz-L . AR
base > 5 3 o
' R R o/
R‘
P . ' X1

‘Suitable 1eav1ng groups L are well-known to those skilled in the
art and include, for example, chloro, bromo, iodo, methene--
sulfonyl, toluenesulfonyl and the 1ike. The base may be a mild

one such as xzcoa, Nezcos, ugso‘ or a queternery ammonium
hydroxide such as tetrebutylammonium hydroxide or benzyltriethyl-
ammonium hydroxide, ‘or a mixture thereof. . The reaction is
'conducted in en inert orgenic solvent such as ecetone,
acetonitrile, methylene chloride, dimethylformamide,
.dimethylacetamide, methenol, ethanol, 4isopropancl, diglyme, or
the like. It is also possible to utilize sodium hydride or '_
potassium hydride as the base, in an anhydrous, non-protonic
orgenio solvent,_or to use a strong bese ‘such’ es NaOH or KOH as a
highly oonoentrated solution in a phese trenster solvent system
such as. CuzCIZIBzo, with the addition of e queternary emmonium
helide, sulfate or hydroxide as a phese trensfer cetelyst, e.g.
tetrebutylemmonium ohloride, cetyltrimethylemmonium hromide,
benzyltriethylemmonium chloride, or the 1ike.



13 1t will be apparent to those skilled in the art that Reaction Schene 1
al so may be varied to the extent that substit- uent groups [err] and/ or
Jerr] may be inserted into the conpound of Formula XXI (or converted froma
precursq group) as the final step, rather than being present in the
conpound of Formula Il. Thus, for exanpl el3Conpound X, where [err] is

hydr ogen, may be chlorinated to produce Conpound | in which [err] is

hl Sim- larly, d | I - NHCOR
o Teri] here R oy HEE MARL DR ARpRZenh TR e akAi AR Tonane pact ctatg
to an am no gmepiomrsqme NH@GRoomajycbe] vgrmaareqhdaexh;dtowieobma&-
am no group. ug‘ﬁgpggéqg,t usné gl&dgg?fgﬁﬁcm§91)¥gr% ?erre Eﬂé“@ r#(?tUt ecolf

annnnlun1sal ¢§ted beIoH one

For mul a XXI . FORYRFSS d§‘8¥‘ R oPFRFIESOR Q?éwmg!StFMttﬂrrtalo NH
[err] wherei ntﬁpb srmueﬂnmm beiagi presentuin atlao compopndpef cPoiyu 1aE iTrQds

such as thosgngy}! poeddiipaW, EAPbLATAE, VAP H® 13’ RS 3Gen 2l /e 25
chlorinated to produce Compound I in which Rs is chloro. Simi-
larly, R‘ of Compound I may be, for example, -Noz, <NHCOR or
-N-cxmmz where R may be (lower)alkyl. The -Noz group may then
.be reduced to an amino group, or the =NHCOR or -N-cuuuuz groups
may be hydrolyzed to an amino group.

We prefer to use an organic solvent-soluble

—/ tetrasubstituted ammonium salt as illustrated below for one of
the preferred compounds of Formula XXI.

The preferred compounds of Formula XXT having structure

Ir:

wherein R2 is as defined previously

may also be prepared by methods such as those
outlined below. Additional synthesis processes as well as
modifications of the synthetic methods described hereinbelow
would be obvious to cne skilled in the pertinent art.



nodi fications of the synthetic nethods described herei nbel ow woul d be
obvious to one skilled in the pertinent art. 14 [err] 15 [err] The
physi ol ogy and neuropharmacol ogy of enesis, and particularly —
chenot her apy-i nduced enesis, is not conpletely under st ood. The contro&:
nmechani sm for enesis consists of two distiléct units in the nedulla, the
enetic center and the chenp- receptor trigger zone (CTZ). The'enetic
center, which is the final conmon pathway for all enetic stimuli, -is

| ocated in the Iatera*oﬁfnlc s formation of the fourEQm¥ent_ e. The CZ
is also locatedin th ‘of y¥he fourth ventricle he |ar g l'postrema
and appears to be a ~chemocal stimuli-int

cerebrospinaL fluid n st] at ed, rﬁ Qtors sudg dopani e
receptors, i'n the ( gner at e i mpul are t dtted to the enetic
center, and enes¢¥ repdlts. Reflex- |on§ed voni fGg Y al so be caused by
|rr|tat|on_(and resul d{m) _ N . N, _ _

CONH— A ,_l..: '.. coNH-—-—125523

N_All/ DMF

—— >
‘CICHCH=CH;

C1




16 stimuli) fromthe gastrointestinal tract or stimulation of receptors in
the central nervous system The cortex of the brain is believed to be
another source of enesis. Thus, the fam liar problem of anticipatory
“voniti sin patients receiving cheno- therapy clearly is not associ ated
W th exogenous chem cal stinu- lation. Ijgis believed that anticipatory
vomting is-nediated initially by the cortex which may then stinulate the
medul l ary enmetic center. There are a nunber of conmercially avail able
antienetic drugs at the present tine, such as metocl opram de, bronopride,
al i zapri de, 'cl ebopri de, donperidone and nabilone. Metoclopramde is a
| eadi ng conmpound and is utilized extensively in conbination with cisplatin,
which is an effective but highly emetogeni c chenot herapeutic agent.
Presently avail abl e substituted benzam de antienetic agents a%Qﬂggnerally

eir

dopam ner gi-c ant agonge ndeed, are believed to T 1]
antienetic activity py-blo dopan1ne receptors in }he CTZ<:;§areening
tests for. potenti gl S agents have histori cal |Qyolv tests
whi ch det erm ne dd lergi c antagonbah qﬁ&|V|ty, efp. :|5§P6n@‘b|nd|ng
tests in vitro,cpmMh&me reduction e-ing cgﬁ vomting in the
' ' C1CH CHoS-Me Ccl
NH, - NHy
Y, - conu+—@
< \/\s/. |
NalO, 4
: . 9. Ccl
o _
. "ﬂ_z

The physiology and neu:opharmacology of emesis, and
particularly chemotherapy-induced emesis, is not completely
understood. The control mechanism for emesis consists of two
distinct units in the medulla, the emetic center and the chemo-

W, ' teceptor't:igge: zone (CTZ). The emetic center, which is the

final common pathway for all emetic stimuli, is located in the
‘lateral reticular formation of the fou:th ventricle. The CIZ is
also lbcated in the floor of the fourth ventricle, in the area
postrema, and appears to be activated by chemical stimuli in the
blood or cerebrospinal fluid. Wwhen stimulated, receptors, such
as dopamine receptors, in the CTZ generate impulses which are
‘transmitted to the emetic center, and emesis results. Reflex-
induced vomiting may also be caused by izritation (and resulting



dog or cat. The principal adverse effects of known substituted benzam de
antienetic agents are due to their dopam ne bl ocking activity, and include
akat hi sia, acute dystonia, Parkinsonian features and tardive dyski nesta,
often along with nervous system depression. The conpounds of For mul a™XXI of
the present invention are effective . antienetic agents but are not

- dopami ner gi ¢ ant agoni sts, as shown by both in vitro tests (spiperone

bi nding) and in vivo tests (aponorphine sis in the dog). Thus, the
conpounds gkimaaay! c:&él thevgagepdinteseimil cerudd \6rt ¥eimpaatisn! atly

oUth mone EFerRECER ThCFRECEeFFER] Phetbady dplleth TRl chEhéx ot Jihe Fratn"
that are aS!obﬁéﬂ-eveﬂA ta bﬂell!@phﬁt neougce Of anesis. cThus,otheubamitinzd
benzani de pebbgent b asedé %i%fmﬂi@dt‘s e&ahkabhe ay@réd tuted

benz- d t I _
gSSfroi‘.mneﬁr@”aé??%ﬁeyriﬂﬁfméﬁs@m% o {18, FXoiRhons "Shesiaat st imun o
to inpairelagiencoi Bteisibeliewed | that - &nﬁﬂctﬁatmswamdadtgagt1scmeﬂ¢tteduL

conpounds o ornu
emetic center.

- dyspepsi a, 1§kg&uhsgcs¥ Eﬁ&p@@ﬁé@* &ﬁié!&%ﬁf‘%&iﬁ .Jeih.ﬁnéoese%ewﬁuy

There are & number of connercially available antiemetic
drugs at the present time, such as metoclopranmide, b:omopride, _
alizapride, clebopride, domperidone and nahilone._ Hetoclopramide
is a leading. compound and i{s 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
recepto:s in the CTZ. Screening tests for potential antiemetic
agents have historically involved tests which determine
dopamine:gic antagonist activity, e.g. spiperone binding tests in
vitro, and the zeduction of apomorphine—induced vomiting in the
dog o: cat.

_ The p:incipal adve:se effects of known substituted -’
_'benzamide antiemetic agents are due 20 their. dopanine blocking
activity, and include ‘akathisia, acute dystonia, Parkinsonian
features and tardive dyskinesia, often along with: nervous system
. depressicn._

The compounds of Fonnihaiou:of the present ﬂm«xﬁdon are
effective antiemetic agents but are not dopaminergic ‘antagonists,
“as shown by both in vitro tests (spiperone binding) and 4in vivo
tests (apomorphine emesis in the dog). Thus, the compounds of
Formula XXI have good antiemetic activity (particularly against
chemotherapy-indﬂced emesis) with a high specificity of action,
but with none of the side effect liabilities (such as described



been shown to have activity simlar to netoclopramde in the
field-stimulated guinea pig ileumtest (Table 2), which is one standard
screening test for gastrokinetic activity. Again, because they are not
dopam na&ggi ¢ ant agoni sts, the conpounds of Forrmula | do not have the
above-nentioned side-effect liabilities o{7the comercially avail abl e
substituted benzam des such as netocl opranm de or cl ebopri de. 18 The
conmpounds of Fornmula XXI nay be adm nistered either orally, parenterally or

by supposit ghyve) Whle Yid bttt Wlt:iheg?%i ﬁoﬁﬂmipfrgfénﬁuﬁag%?%if Pégffl’

recei ving cancer. chenot herapeutic agents s asccisp
i s given asOinSphStituses Panzanide, antiemesicnagertsger vol une of

parenteral solution (such as Dextrose = 5% in water, Dextrose - 5%in
0 : : : , . : . DT :
Uhen Ut1 11 ed as a gR¥ibih st dnitecldady sPELikete JuiFisieed Bingr L,
orally if taaidendetiemetic asenss dsach ascpetociepranidelt @lso haveapy
D ol han!§ JReskakinalts Wediviap 40 bet wOURLE, €04 il B, 2010
dosage of |t ASEEREE AL aked-sF 4Pk diradaBatotn eriTR s by uhveh anoy
are taken (zetazdedigastrigiempdying,i dyspepsia, flatulence, esophageal
: reflux and the like. Some of the compounds of Formula I have
been shown to have activity similar to metoclopramide in the
- £ield-stimulated guinea pig ileum test (Table 2), which is one
standard screening test for gastrokinetic activity. Again,

N\ because they are not dopaminergic antagonists, the compounds of
Formula I do not have the above-mentioned side-effect liabilities
of the commercially available substituted benzamides such as
‘metoclopranide or clebopride. | '



the particular conpound adm ni stered, the age, weight and general health of
the patient, as well as the severity of the nalady, and is within the
discretion of the physician. \Wen taken for gastrokinetic purposes, {he
conpounds of Formula XXI are generally adm nistered at a dosage of fbm 1
to 100 ng and preferably from5 to 50 Mg, from2 to 5 tines a day and
preferably four tines a day, e.g. before gach meal and at bed- tinme. For
the prevention of nausea and vomting associated with enetogenic cancer
chenntherapeutic agents, the conpounds of Fornula XX| .are generally

adninistered = (di Iwhedcb»ﬁp@mh At Ibbeéa:h:ﬁgwbuwj)trﬁi? a

d f f 0.1t r gl f /k

several PERILSe PAESnEA é‘f‘&?e%r et abyle Tosa wkbataed e in O "
factors nentiemesiic iththwueasfvﬂﬁimst lrecedwtingecancey of the cancer
chenot hereneasmsaaeeeic &gemei@én dd' &4 ﬁfuﬁoshsgi’&'wzﬂ%ﬂ gg'bﬂ% or

to the admnistration ancer ennt‘?ﬁapeu tic
ronutos.  RGaBnLREERERGODE cin i om AAiutad i, B IAFIeR Tolipe OF
chenot her pacenteralesolutiva | (such a8 Dextroak Rastecln watedy memadosl de

or beconeg rkefﬂ Se)(?ieso&i&n éﬂor"i?déoﬁﬁq@}‘%s:ﬂé@{f&ﬁ SPULaRsUES Tor

oral use e ¥
_ inger’ s njection). When utilized as a qast:okinetic agent, the

eompounds p:eferably aze given o:ally it the symptoms are not
severe. ‘With seve:e symptoms. thetapy prefe:ably should begin
with 1 m., or 1.v. adninist:ation until ‘the severe symptoms.

subside, et which time oral administzation may be instituted. -

| Ihe dmymp of‘ﬂuecanxunds:ﬁ?anuHALXXI<kmmnd¢xxthe
puxpose for which they are taken (antiemetic or gastrokinetic),
the particular compound ;dministered, 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 compounds of
Forrmula XXI are generally administered at a dosage of from 1 to 100
mg and preferably from § to 50 mg, from 2 to § 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
Formila XXI are generally administered (diluted in a larger volume
of parenteral sblution) at a dosage of from 0.1 to 50 mg/kg and
preferably from 0.5-to 10 mg/kg, given several times per day.
‘The particular dose to be used depends on the factors mentioned



unit dosage form and may contain conventional excipients such as binding
agents, fillers, tabletting lubricants, disintegrants, wetting agents and
the like. The tablets may, if desired, be filmcoated by conventi onal

techni g4gs. Liquid preparations for oral use may be in the formof aqueous
or oily suspensions, solutions, emulsions, qgyrups or elixirs, or may be a
dry product for reconstitution with water or other suitable vehicle before

use. Li QUi daBEGOAr#é IWUTEL TEY Y efiet oGRRYEEELOBE! LAEUddess Fhid R ra-

suspendi ng agents, emul si fyi ng agents, . non-aguegus venhl

edi bl e oil s??“gi%s‘é‘?% § ved éé‘e%éﬁv $her £figsti desenshanld Seogingnapeios.
For hpar ent etal theindninirstitationt lo€ ch!]ﬁeunds:oiéhﬁwm&ﬁpmti%r Bgenthi @c4l,
with a sters | &d €. i : ' cpncentrati,on o

Reti ve i ngr oo TeRbt ey 0 ag AL, WeR) 3B MEVEE) £eFE SPITIENEALIGA. obrene
vehi cl e norFREMOERETAPEUSHS i%§8 temﬁilm&bemmtﬁ@Qaﬂf inausemgandavomiting
al though sastbeide| o ibecomeglessssevetu) i @1¢. a6k t1e dd I6q KBYcpe Utilized.
| nj ect abl e suspensi ons al so may be used, in which case conventi onal
suspend- ing agents may be enployed. Conventional preservatives, buffer-
ing agents and the |iTédlatsoandycapsuliesdfon aral pwe prefakabidyagee f v 5.

For solid dasigadsages for,handt sy’ £68tLHHS CedH 0 ' Okmfif
For mul a XXIb e z Vé?ﬁﬁ‘gng’,&gﬁ%ﬁggpora oag

d.e |
parenteral , | 'il'ibed'#! g’%‘ﬁ.r g—"ifh‘gfﬁgzgf%iﬁ?gﬁ%g ‘%Pstsoiﬁaf‘tc!f' fLEintegrants, of
For mul a Xxiwething agents and the like. The tablets may, if desired, be '

£ilm coated by conventicnal techniques. Liquid preparations for
_ oral use may be in the form of agqueous or oily suspensions,

N solutions, emulsions, syrups or elixirs, or may be a dry product
for reconstitution with water or other suitable vehicle before
use. Liquid preparations may contain cohvgntional additives such
as suspending agents, emulsifying agents, non-aqueoui vehicle
(including edible oils), pre#ervati?es, as well as flavoring
and/or coloring agents. ' S '

For parenteral administration, the compounds of Formula
XXI are conbined with a sterile vehicle. Depending on the vehicle
.anq concentration of active ing:edient,'thé dosage form may be a
solution or suspension. The vehicle normally will cbmprisé
‘sterile water, at least in large part, although saline solutions,
‘ glucose solutions and the like may be utilized. Injectable
o/ suspensions also may be used, in which case conventional suspend-
ing agents may be employed. Conventional preservatives, buffer-
ing agents and the like also may be added to the parenteral
. dosage forms. ' '

For solid dosage forms, either the free base or a salt
of the compounds of Formula XXI may be used. In the case of
aqueocus solutions, either oral or parenteral, it is often pre-

~ ferred to utilize a salt of the compounds of Formula XXI, due to
the usual greater solubility of the salts in aqueous solutions.



the usual greater solubility of the salts in aqueous sol utions. 20 It is
especi ally advantageous to fornul ate the above pharnmaceutical conpositions
in unit dosage formfor ease of administration and uniformty of dosage.
Unit dosage formrefers to physically discrete units suitable as unitary -

- doses, each unit containing a predeterm ned quantity of active ingredient,

cal - culated to produce the desired effegh, in association with the desired
pharmaceutical carrier. This invention al so-includes pharnaceuti cal

- f |
conposi - tions for the &l e, p@éim,o adhAlh s ‘thfBi'ﬂG For&h?%ﬂ@’ d s€

an effectlv ant at_|.east ,ong conmpoynd o
Feo

2 sal o hyhpaPRacsUELeS) CeSkRba Clachs {7 Unit AERCEPF ea8R & bi o
carrier. Thdg-ihﬁﬂmtmn Asd uwnid oz yp leefi rdusaqnl.cabntonﬁosago tfore feTerishe

treat ment b gh (6} Sk ur (TR AL 82N WCuTEREY {dosdl! eSS
an effective t cilytat- armun or a east’ one
conmpound O?Ofsg§€lﬁ£%§|i Eﬁ‘éa’éﬂ“l ﬁ%/ §5I pstiveningendient; cal-

phar naceut cudated ate cpradiee cche iQesirBd &ﬂﬂeoetnt Hanaskseis€ich s o the

effective BQEiPQEtoﬁaMtiﬁalatcalz‘ﬁitr one corrpound of For mula XXI, or a

salt, hydrate or - _
_ 'rhis invention also includes phamaceutical composi-
tions for the alleviation of nausea and vomiting, which comprises
‘an effective entiemetic emount of at least one compound of

) Fornula xxI, or a salt }wdrate or solvate thereof, plus a phama— N
ceutically acceptahle carrie:. . o _ _ s

This invention also includes phatmaceutical composi-

" .tions fo: the t:eatment of disorders related to. impeired gastric
motility. which comp:ise an effective gastric motility facilitat-
ing amount of at least one compound of. Fornula I, or a salt,
hydrate or eolvete thereof, and a pharmaceutically acceptable
ca:rie:._ o '

| . 'rhis invention elso reletes %o an effective antlemetm -
anount of at least one conpoxmd of Fornula XXI, or a salt, hydrate or
solvate thereof, in a phamaceutically acceptable carrier for use through
its aaninistmtim to a warm-blooded mammal in alleviating nausea and _ .
vomiting in. said mammal. R : : : : 7/ _

This invention also relates to an effective gastric
motility facilitating amount of at least one compound of Formula XXI, or
a salt, hydrate or solvate theneof, in'a ptmnnaceutically acceptable

' carrier for use t:lmough its admnistratim to a warm-blooded mammal in
treatmg disorders nelated to inpaired gastric motility in said mammal.



solvate thereof, in a pharmaceutically acceptable carrier for use through
its admnistration to a warm bl ooded manmal in alleviating nausea and
,vomting in said manmal. This invention also relates. to an effective
gastriggotility facilitating amunt of at |east one conpound of Fornula
XXl,.or a salt, hydrate or solvate thereef, in a pharmaceutically
acceptable carrier for use through its admnistration to a warm bl ooded-
manmal in treating disorders related to inpaired gastric notility in said
manmmal . 21 The invenThen ahventiont eslso areldtfextitoe ant i efeectiveount

Of 2 oh €35 e SRPOU M lod UATWA 10Kbe00n8. SO ouhl U Koral o S04 b8

thereof, in p ar maceut | ca carrier use throu
systeni c adrd realtathydratea QErﬁPbVéﬁeethﬁaMIv in al pbamacggtﬁ»gaééx and

vonm ting in $étéptedtdrriide fol @Bk ERréugR tifd & eﬂ&ﬂdﬁ%ﬁﬁ%f&ﬁiﬁﬁﬁ ric
notility famhtauggka/]érrﬂpunt of at east ne ,cQ oun mvg él on or
el t. hydrte & Hamiriinened dasmhal T alﬁﬁa' Penfes ApdcPRIELN
carri Ier for imesdid gna:mnahe Bhd dnvertddomiallsctrelates tonanmeffective
manmal in tr i re ai il term
system c adﬁ%%éf?ﬁtlggégg%% aiﬁéfgjré&ié@rsﬁ?%aﬂ{/ Pgo P Fts)ér e§F§I
and par ent ercompomndhof this invention or a salt, hydrate or solvate
thereof, in a pharmaceutically acceptable carrier for use
through the systemic administration to a wvarm-blooded mammal
in treating disorders related to impaired gastric motility.

W, The term systemic administration as used herein
refers generally to b;al, rectal, and parenteral, which
routes further include intranasal administration, sublingual

- administration, administration via the buccal cavity, and
transdermal administration as well as the more common
intramuscular, intravencus and subcutaneous routes.

A preferred use for compounds of the present invention
relates to their 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, for example that a
selected compound of the instant series and a selected
anti-cancer chemotherapeutic agent may be co-administered to
the patient and that to facilitate such co-administration
pharmaceutical compositions for effecting such treatment



routes further include intranasal adm nistration, subli ngual

admi nistration, admnistration via the buccal cavity, and transder nal
adm nistration as well as the nore conmmon i ntramuscul ar, intravenous and
subcut aneous routes. A preferred use for conpounds of the present invwehtion =
relates to their use in alleviating nause22 and vonmiting in cancer patients -
who are undergoi ng cancer therapy such as chenot herapy and/or radiation

treat ments viid de FtauZeR 4R, SUen LonpeRiteBns’ WI11 HORRREH 2%\ o
sel ect ed conmleast onet Icempnmdnbtseheeptmm daventdonadni comhdoation
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; ._ Pneferned calpov.mds of formula’ XXI are those with R2 being
_ alkenyl or alkynyl. ‘More. preferred compounds of the present
invention are those wherein R® is hydrogen, R? is amino, and :

R is chloro.



‘ nausea and voniting of unknown origin. Preferred conpounds of formula XXl
are those with [err] being al kenyl or al kynyl. Mre preferred conpounds of

ithe present invention are those wherein R3 is hydrogen, R4 is amno, and
[err] is,chloro. 23 PREPARATION 1 A - Am no- N- (1- azabi cycl o[ 2. 2. 2.
] oct - B%ﬂ) 5-chl oro-2- hydroxybenzam de.” A suspensi on of sodi um hydri de
(0.25 g of a 60%o0il emnulsion, washed wth pentane) in DMF (10 nL) was
cooled to OC and a sol ution of ethanet hi ol (0.376 g) in DMF (10 nlL) was
slowy added. After the evolution of hydrogen had subsi ded,

~4-am no- N- (1-azabi cycl o[ 2. 2. 2] oct-3-yl )-5-chl oro- 2-nmet hoxybenzam de[err]
(1.3 g) was added and the solution was heated to [err] for 1 hour. The
reaction mxture was concentrated in nd.t he resi due dissolved in
water (25 nlL). This aqueous sdtﬂi(ﬂfﬁﬁéﬁﬁﬁ& i th nmet hyl ene chl ori de,
and then saturated with carbon dioxide. The product was isolated by

filtrationgto Lﬂ. -l P~ h1oke-2L Opean
Pat ent App Tca

_1§£ezx§sazsmi_s-

A suspension of sodium hydride (0.25 g of a 60% oil
emulsion, washed with pentane) in DMF (10 mL) was cooled to
0°c and a solution of ethanethiol (0.376 g) in DMF (10 mL)
was slowly added. After the evolution of hydrogen had
subsided.-é-amino-u-(l azabicyclo[2.2.2)oct-3-yl)-5-chloro-

— z-methoxybenzamide (1.3 g) was added and the solution was
heated to 95°C for 1 hour. The reaction mixture was
concentrated in vacuo and the residue dissolved in water
(25 mL). This aqueocus solution was washed with methylene
chlbrido. and then saturated with carbon dioxide. The
product was isolated by filtration to yield 1. 21 g (98%).
m.p. 311-314°C.

Lit. ref. 1. Euxopean Patent Application 99 789. Delalande
S. A.. Feb. 1, 1984.

B. 4-Amino-N- -azabic clof2.2.2]oct-3-y1)-S-chloro-2-
hzdroxxbenzam;de hydrochloride dihvdrate.

To an agqueous solution of the free base of ‘the titlo
compound, obtained above was added an equimolar amount of
37% (conc.) hydrochloric acid. The solution was
concentrated in vacuo and chromatographed on silica gel
eluting with methylene chloride, methanol and ammonium
hydroxide in the ratio of 70:30:0.5 to afford the
hydrochloride, dihydrate, m. p.>170°c decomp.

Anal. Calcd for c1431801N302.0,7SHc1.2820=
C,46.82; H, 6.38; N,11.70; C1, 17.28..
Found: C,46.58; H,6.03; N,11.96; C1,16.37.



S. A , Feb. 1, 1984. B

4- Am no- N- (1- azabi cycl o[ 2. 2. 2] oct - 3-yl ) -5-chl oro-2- hydr oxybenzam de
hydrochl ori de di hydrate. To an aqueous sol ution of the free base of/The
‘title conpound, obtained above was &#led an equi nol ar amount of 37@9€%onc )
hydrochl oric acid. The solution was concentrated in vacuo and

chr omat ogr aph 0 I4] \ e nethanol and
anmoni um hydrg%ede%aﬁ%ol“ﬁ%gat | oﬂgéé;gi%lﬁ&%@%éo g‘g?o%g{?%ﬁgiﬁ?arochl oride,

di hydrate, mp. [err] deconp. Anal. Calcd for [err] C, 46.82; B. 6. 38;

N, 11.70; d, 17.28. Found: C 46.EGAMBLE D3; N, 11.96; d, 16. 37. 24 The
fol I ow ng Exanples |IIustrate the i nvention. EXAWMPLE 1

4- Am no- N- ( 1- 9.3 .2 ;

pr opanon- 1-yl

 Preparat mww&sm one 'eqw vaI ent of SOdI um hydr| de in DW
and. then to tfwh% Stnea(#mﬁmgeuﬂﬁﬂue AntetndU PHon Wepliibe! Ur e

st rred fgr ioxlsltovﬁ'eedac 6&“ n% Jquiwjalent of sod:lum hydride in
DMF and then to this is added on eqnivalont of chloroacetone
and the mixturo stirred for Sh followed by heating to 50 c
for 30 min and workup. the title compound 1: isolated '

x_l_lﬂ!iﬂl_ww- :

To a utirred solution of. Q-Amino-N-(l-azabioyclolz 2. 21
oct-s yl) s-chloro-z-hydroxybenzamide (400 mg) in 8 mL DME _
was added anhydrous potasaium carbonate (700 mq). sodium
iodide (10 mg) and 3-chloro-2-butanone (235 mg). The
mixture was heated at 45-46°C for 2 hours. The solvent was
removed ;_,!acuo and the product was dissolved in
dichloromethane and chromatoqraphed on oilica gel elutinq
with dichloromethane. methanol, ammonium hydroxide in the
ratio of 94: 6:1._ Appropriato fractions wvere combined and L
concentrated in vacuo to give 327 mg of the title compound g o/
as a light boige solid, m. p.> 200%.

In another preparltion. the product was isolated as a
1.25 malate monohydrato by crystallization £rom
methanol-acetone—aoetonitriIo. to give a. white oolid m p
183-4° c. . : -

asso u794. c1s7o._
Found: C,52.06; H, 5.54; N,7.76;5
C1,6.63 ;
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for 30 mn and workup, the title conpound is isolated EXAMPLE 2

4- Am no- N- (1-azabicyclo[ 2.2.2. ] oct-3-yl)-2-(butan-2-on-3-

'yl)oxv-5-chl orobenzam de To a stirred sol ution of

4- am no-N- (| -azabi cycl o[ 2. 2. 2] oct-3-yl)-5-chl oro-2-hydroxybenzam de (400
ny) i =8 m. DMF was added anhydr ous ggot assi um car bonate (700 ng), sodium

i odi de (10 ng) and 3-chloro-2-butanone (235 ng). The m xture was heated at
45-Terr] for 2 hours. The solvent was renoved in vacuo and the product was
di ssol ved in dichl oronet hane an tographed on silica gel eluting with
di chl or onet hane, nethanol, ammo xide in the ratio of 94:6:1.
Appropriate fractions were conbined and concentrated in vacuo to give 327

ng of the @i=Niq t=3F¢l) FS-ER16p0:her
preparatio roduct was isolated as a 1.25 nal ate nonohydrate by
crystalliz met hanol - acet one-acetonitrile, to give a white solid,
mp. 183-[err]. 4~xAminocN~dd -azabicyclo(2.2.2102%~3Hy1398 ~chN1aro42=-C , 6. 70.

Found: C, 5gyd@oxybenzamille’ {434 my)o«/a3 added to a suspension of
sodium hydride (66 mg of a 60% oil emulsion, washed with
pentane) in DMF (10 mL). When the evolution of hydrogen
ceased, the solution was treated with allyl bromide (195 mg)
for 1 hour.  The solution was diluted with ethyl acetate and
the volume of solvent mixture consisting of acetonitrile,
methanol and ammonium hydroxide in the ratio of 100:15:0.5,

\_/ and flash chromatagraphed over silica gel eluting with the
same solvent system. The appropriate fractions were
combined and concentrated. The solid obtained was collected
by filtration and dried under vacuum to yield 0.230 g (46%)
of the title compound, m.p. 2209 .

Cl 10 S6.
Found: C,60.67; H,6.65; 'u,_12,ss;
€1,10.09.

EXAMPLE 4

4 1-azabicyclo (2.2.2]oct-3-yl -S-chlorc-z- ropar 1-
oxybenzamide

' A mixture of l-amino-n-(1-azab1cyclo[2 2.2]oct~3~yl)=5-
chloro-2-hydroxybenzamide (590.mg), potassium carbonate
(2.8g), propargyl bromide (9.3 g of an 80% solution of
propargyl bromide in toluene) in DMF (10 mL) was stirred at
room temperature for 1 hour.  The solid was filtered off,



25 EXAMPLE 3 2- Al l yl oxy-4-am no-N-(1-azabicyclo[ 2. 2. 2]oct 3-yl)-S-chloro-
benzam de 4- Am no- N-(1-azabi cycl o[ 2. 2..2] oct - 3- yl)-5-c¢chloro-2-
hydr oxybenzam de (444 ng) was added to a suspension of sodlun1hydr|de (66

- ng of a 60% oil emul sion, washed w pentane) in DVF (10 ni). Wien=the

evol ution of hydrogen ceased the sBfution was treated wth allyl brom de
(195 ng) for 1 hour. The solutlon was diluted with ethyl" acetate and the
vol une of solvent m xture consisting of acetonitrile, nethanol and anmoni um

Py 0 2ol chBEe A58 i 0054 She, el g EgFRL A GEEY, over S1T o2
conbi nedpradipbthatet wascdol Yacted| andowasheddwith ethenct eThiw dolid ati on
R s P i A
C, 60. 67; a¢etonttriles methanoljand nd ampoRbvE B oxide_tp (theyzafilgcl o
[2.2.2] of£t100y15:0 shl an"a- 21“Hpenﬁahatowhpniarwer silica gel
elutinq with the same solvent eyeten.' ‘The’ appropriate
frectione were combined and concentrated The :eeulting
solid’ wee ‘dried under vacuum to" yield the title compound
(0 115 g; 17%). m.p. >170%¢ decomp
~ Anal. Calcd £or c17a_2°c-1302.nzo. c, sa 17, a 6. 27. N, 11. 97, -
a - - 1o 10- nzo 5. 13. P o/
Found:  C, 57. 81 H, 6 16;
N,11 75;C1, 9 77 H,0,4. 67.

bxgroxxetgpxxlgenzemide' :

' The genetel procedure of Example 1 is repeeted except
thet chloroacetone utilized therein is replaced by 2-chloro
ethanol to give the title compound.

(czclohexanon-g-z;zoxxbenzamide L _

The qenetel procedute of Example 1 is repeeted except .
that chloroecetone utilized therein is replaced by z-chloro--
cyciohexenone to give the title compound.



A m xture of 4-am no-N-(1-azabicyclo[2.2,2]oct-3-yl)-5-

chl or o- 2- hydr oxybenzam de (590 ng), potassium carbonate (2.8g), propargyl

brom de (9.3 g of an 80% sol uti on of propargyl bromde in toluene) in DV

#*(10 nmL) was stirred at roomtenperature for 1 hour. The solid was filtered
off, =26 and the filtrate diluted wpyh ether. The resulting precipitate

was col |l ected and washed with ether. This solid was dissolved in a snal

anount of a m xture of acetonitrile, methanol and ammoni um hydroxide in the

ratio of 100:15:0.5, and flash cgégggﬁggkfphed over silica gel eluting

with the sane solvent system Th ate fractions were conbi ned and
concentrated. The resulting solid was dried under vacuun1to yield the

title co -for [err]:
C, 58.17; C 57.81; H,6.16;

N, 11. 75; .
4- Am no- N—(l azablcyclo[z 2 2] oct - 3-yl - S-chl or o- 2- (2-

-hydr oxyet{10X4 HIHGINCEL -azabicyclol 2. 2. 2) oct-3-y1)-5-chloro~2~- tz-
hydroxybenzamide (590 pg) was added to a stirred suspension
of sodium hydride (88 mg of a 60% oil emulsion, washed with
pentane). After the evolution of hydrogen ceased,
2-chloroethyl methyl sulfide (221 mg) and potassium iodide
(133 mg) was added and the reaction mixture was heated to
70°C for 2.5 hours. The solvent was then evaporated and the
residue chromatogtaphed on deactivated silica gel eluting
with acetonitrile, methanol, ammonium hydroxide in the ratio
of 100:10:0.5. Chromatography yielded 210 mg (28%) of
4-am1no-n-(l-azabicyclolz.z.2]oct-3syl)-5-chloro-2-[2-
(methylthio)ethoxy]benzamide. '

B. The product described in A (576 mg,) was dissolved in
aqueocus methanol (26 mL) and treated with hydrochloric acid
(3.6 mL of a 2N solution) and then sodium metaperiodate

(331 mg) for 2 hours. The mixture was then concentrated at
S mm pressure and ambient temperature, and the residue
baeifigd (cold, 4N sodium hydroxide), extiaqted (CBZCIZ).
dried, and concentrated. The resulting residue was

\_/ chromatographed on deactivated silica gel eluting with-
acetonitrile, methanol, and ammonium hydroxide in the ratio
of 100:10:0.5 to yield the title compound as a foam (282 mg,

47%).

Anal. Calcd for 017 24 1nzoas- C,52.91; RH,6.27; N,10.89;
C1,9.19; 8,8.31 '
Found: (corrected for 2.27% of ’,0):
C,51.18; H,6.32; N,10.70;
C1,9.54; §,7.90.



-The general procedure of Exanple 1 is repeated except that chloroacetone
utilized therein is replaced by 2-chloro ethanol to give the title
compound. EXAMPLE 6 4- Ami no- N-(1-azabicycl o[ 2. 2. 2] oct-3-yl)-5- chl or 0,2
(cycl ohexanon- 2-vl) oxybenzanlde The general procedure of Exanple 1 |§;
repeat ed except that chloroacetone uteBized therein is replaced by

2-chl oro- cycl ohexanone to give the title conpound. 27 EXAMPLE 7

4- Am no- N-( 1- azabi cycl o[ 2. 2. 2] oct - 3-yl ) -5-chl oro- 2-[ 2-

(et hyl sul finyl)ethoxyl benzani de.g

4- Am no- N- (1- azablcyclo[z 2. 2]oct?¥§%$¥§5§chloro 2-[2- hydroxybenzam de
(590 ny) mas ,added to a stirred suspenS|on of sodlunlhydrlde (88 ng of a
60% oi | SO R '-; agyelod R 2.2lock vl Gl leun of hydrogen
ceased, BiYie o v Sm-£sdi de (133 ny)

was added andihnp % 2.5 hours. The
sol vent ggs t hen %ﬁ °&1§W1|0esl dde thaﬂmaoqggﬁhﬁg%&m deacti vated

silica g rehaﬂrﬂQONtnhabgeuumutbkh&n a roxide in the
ratio compound ' °qeih 93k1u§”¥8 fve e title

4-Amino-N- luaiabic cio 2. 2.2]oct-3-y1)-

h droxy-but- 3- de (mixture of _
isomers) ~ ‘5h££9-359—2£!£h£2

The ptoduct from Examplo 2 is

borochydride in absolute ethanol
product. '

treatod with sodium o
at reflux to givo the title



of 100:10:0.5. Chromatography yielded 210 ng (28% of
4- ami no- N- (1-azabi cycl o[ 2. 2. 2] oct-3-yl )-5-chl ore—2—f2=—
«{ met hyl t.hi o) et hoxy] benzam de. B. The pn t descri i ) was
di s$ol vg¢d' i n aqueous net hanol (26 nl) treat ed‘ﬂﬂiﬂm“?mwm‘“‘g aci d
(3.6 mL of a 2N sol ution) and th%um met aper i e rfg) *f
hours. The m xture was then conc d at 5 nm pressure and anbi ent
tenperature, and the residue basified (cold, 4N sodium hydroxi de),
extleact ed [ erA]|Gompoend enca mtﬁmwlorTgﬂvggélﬁﬂ.ﬁg &g W |

l )

c O RBARLIYY deactivated silica gel eluting wth aceton
met hanol , and anmoni um hydroxide in the ratio of 100:10:0.5 to yield the

title conpound as a foam (282 ny 001 Anal. Calcd for [err]:
C 52.91; H,6.27; N 10.89; d,09. 1' : .31 Found: (corrected for 2.27% of

[err]): C,51.18; H 6.32; NlO %Az S, 7. 90. 28 EXAIVPLE8
4- Am no- N- (1- azabi cyclo[2 2.2 -5-chil oro-2-(2-
g

wherein

3 | 3
R is hydrogen or, when p¢ and g% are og
. each hyd 3
(lower) alkoxy; YETORSR R may be

\_ ' is hydrogen, amino or (lower)alkoxy;

¢ .

R” is hydrogen, chloro, bromo, tluoto, trifluoromethyl,

(lowcrlalkylthio, (lowe:)alkanesulf.inyl, (lowe:)alkanesulfonyl
. ’

6
R™ is (lower)alkyl, (lower)alkenyl or (lower)alkynyl;

Rl is

e



hdr oxypr opan- 1-yl ) oxybenzam de The product from Exanple 1 is treated with

- sodi um borohydri de in absol ute et hanol
conmpound. EXAMPLE 9 4- Ami no- N-(1-azabi cycl o[ 2. 2. 2] oct - 3-yl
hydr oxy- but - 3-yl ) oxybenzam de (m xture SDhr €eo

Iu

product from Exanple 2 is treated with so m bor ohydri de in absolute -
et hanol at reflux to give the title product. “ A orrpound
a salt, hydrate or ihl vate thereof, said corrp(():l]t“llmauw“!'19 Iua“ . rmul a
[err] #2 rein [err] Yydr ogen or, when [err] and*[efr]"ar®e Sach hydrogen,
[err] f* b&% G\f\"ePf alkdéxy; [err] is hydrogen, amino or (Iower)alkoxy;.
[err] is hydrogen chloro, brono, fluoro, trifluoronethyl,
(1 owgrlal | t hi o, (I ower) al kanesul finyl, -(lower)al kanesul fonyl, sulfanyl
or ailgmy[l alkyayls [err], taken together, may be
12 12
\r(\r-ns , -Cﬂocuzcazon . -CHcH,or!l &-c?
o o BERN ’
R’ or® R rt4
12 14 |
R
¢ c-——i’ ( Z’lz |
T1a _ -"C-C (CH,)) “CH(CH ) B
213 N RlS i\, 2nm e H(CH)) B
W,
§12
//\ - 312
CN , -N 2z, -CH: W 18 '
813 \ ;7 TN R o: -c—ca_ Hﬁnui
et 413 fea1 20
wherein _
X is oxygen, SZUIfUI or aNORIS:
_ (0)
-z is -(CHZ) -+ O, N or---g-f _
o (0) - 39 9
il 9 AP 0 R
B is - S—gr?, - i NN
NHCR®, -8—gr%, -y , -c-n< ' & .
R RS . N R |
H o’

pyridyl or oxazolidinyl;
m is 2 or 3;

P is 0, 1 or 2;

at reflux

to give the title
) -5-chl or g=2- ( 2-
and erythro isoners) ihe

q is an integer of from 0 to '4-. inélusive;

T is 2 or.3;

o .
R is _hydrogen or (lower)alkyl;



<
4

-NN-N=N- ; [err] is (lower)alkyl, (lower)alkenyl or (Iomer)alkynyl [err]
S 30 Ais oxygen or [err] [err] is alkenyl aIKynyl [erri—wherern X

i's oxygen,. sulfur or [err]; Zis [err] yrldyl
Or 0XazOfudi nyl; mis 2or 3; pis 0, 1 or |s aﬁ"lwmﬂkﬁ“)mﬂh 0 to
4, inclusive; C is 2 or 3; [err] is hydrogen or (1 ower

~and J[err] are the sanme or different, and are

rll, Rr12, 13. R!% and R!S ire tﬁe same or different, and are
hydrogen, (lower)alkyl; (lowér) alkenyl, (lower)alkynyl,
(lower)alkoxy (lower)alkyl, cycloalkyl conta;nzng from S to 7
carbon atoms, inclusive, or

Rl

where n is an integer of from 1 to 4 inclusive and R!’ is hydrogen, halogen,

fydroxy, (lower) alkyl or (lower) alkoxy; provided that, when R'!, R!S or R®

“is (lower) alkenyl or (lower) alkynyl, the unsaturated carbon atom may not be
. \— directly attached to an oxygen or nitrogen atom;

Rl‘ is hydrogen, halogen, (loder)alkyl, {lower)alkenyl,
{lower) alkynyl, cycloalkyl containing from S to 7 carbon atoms,
inclusive, hydroxy, (lower)alkoxy, (lower)alkenyloxy,

{lower) alkoxycarbonyl (lower) alkenyl, hydrazino, acetylhydrazino, .
thienyl, phenyl, '

gl

N- or (CH.,) =:
12/ . 2'n

/ Rla and 819 are the same or different and are hydrogen or
(lower) alkyl;

Rzo and 821 are each hydrogen or, taken together, represent

\ /
or caé——-c

c
5€ \‘:“3 H € CHy

or 12 and R13, taken together w;th the carbon atom to which they

are attached, may form a saturated ring of from 5 to 7 atoms,
inclusive, optionally containing at least one heteroatom selected

from oxygen, sulfur and nitrogen;



hydrogen, (lower) alkyl, (Tower) alkenyl, (lower) alkynyl,

(1 ower) al koxy I oal kyl containing from5 to 7 car bon atons,
| nc[u5| ve, ”mm ,'mmmlm! an i nte f from1l to 4 inclusive ana\
[err] is hydrogenc hal ogen, Rydroxy, ) alkyl or (lower)-alkoxy;iJ

provi ded that, when [err] or [err] |s (1 ower) al kenyl or (| ower) aIkynyI

t he unsaturat ed éra{ bon atan may not be directly attached .to an oxygen or
ni tr egerr% amd [#rY)] tia:kehydbggehg:hali(wemhe( kcawdbohahkpins tbowhiEhl kenyl ,

(lo al k nyI oa caont ai ni_n a

[ ncm drotxtyaé“%lddv\ehrg¥alfﬁ5§'y, ? F’g&é?)tgpkgt ﬁnZaEGEQQQd EQH& of -

(I owefrz)eﬂ I&))@Q:a? RRORS(| émﬂ.).\all-kenyDpth-yonéﬂ-wnsonaewynﬁyéFaiﬁﬁét PHPenyI

phen he o] [ §8knand are hydrogen or.

(1 ov\}ei.l 3".'%{6{&0“[ gs;e:ﬂec‘;kgg [fg?r OQ?geie‘acﬁgﬁggf oégﬁ E)‘?eet gk'e‘?l1 t ogether, -~ ‘

represelﬂ)err] or. [err] and [err], taken together with the carbon atomto

whi f?h.n:t alrfid at sla,cftedenrrwgéehsrawsehuIthbedatbag ahdf oRygént atdmat ons,

‘incluysiv ti.ona NigNQ ast _oge hete é om

. oxyg ‘(é'{h“'fqﬁ trﬁydaﬁ%tpgg h 3N9m3l 'e83R! a 9 e € 5 hoRbepeacisehedell
.oxygen-pon taining ring.

2. A conponmd or a nm-toxic phamaceutically acceptable salt, hydrate

solvate or quatermary ammonium salt thereof wherein said carpov.nd has the

formila . : ) CONHR]' _

wherein
Rl is




“or [err] and [err], taken together with the carbon atons to which they are
attached, nmay forma saturated or unsaturated ring of from5 to 7 atons,
Jnclusive, optionally containing at | east one heteroatom selected from

oxygen, isdl fur and nitrogen; or [err] and Jerr], tﬁi “" t he
car bon a%g oxygen atons to which they ar%ﬁached ﬂmmm Hm“‘
nmenber ed sat urated oxygen-containing ring. A*cofpound" dJr &

non-t oxi ¢ phanmaceutically acceptable salt, hydrate, solvate or quaternary

ammoni um salt thereof wherein said conpound has the formula

[err] XXI wherein [err] is 33 [err] is alkenyl, alkynyl, [err] wherein X
I s oxygen, sulfur or [err]; Zis J[err], O Nor [err]; is [err] pyridyl or
oxazolidinyl; mis 2 or 3; - o '

R? is alkenyl, alkynyl,

r? | o
. 9 . .
W . 1'.1' B o
R or? .  ~CHOCH,CH,OR ¢ -cuc‘azo.an -, -t':-c/

- o 2137\ 14
rl2 "”, a? ' R12..
] | } :
\/c—c 9 . -c-c (ca Ay
’ (CH ’ B I’
l113 oR 15 13N 2'q
. R
r!2 o—n | 712 -
l < :
-?Igu -CHV _(': ,T-.H t'ZR R14 ;
| 213 (g2l §gp20
wherein
X is oxygen, sulfur or snoalsg
(0)
P
Z is - (CH )p-. 0, N or -'?-; _
9. 9
( 0) R O R N7\
\/. S NH R r} s_a Fs -N\ . s =™ -N\ ) -c (cnz)r '}
R’ r? \‘r~,/
H

pyridyl or oxazolidinyl;

'm is 2 or 3;

pis b. 1 or 2;

q is an integef'ot from 0 to 4;

£ is 2 or 3;



pis 0, lor 2 gis aninteger of fromO to 4; r is 2 or 3; 34 [err]
S hydrogen or (lower)alkyl; [err] ' and [err] are the sanme or
di fferent, and are hydrogen, (lower)alkyl, (lower)alkenyl, (lower)afRynyl,
(Iomer)alkoxy(lomer)alkyI or cycl oal k containing fromb5 to 7 carbd

a
(

ygen or nitrogen atom [err] is hydrogen, hélogen omer)alkyl
)&l hyadydge | orel)ew&yhylkytycl oal kyl containing from5 to 7 carbon

atoms, inclusive, (lower)alkoxy, hydroxy, (l|ower)alkenyl oxy, hydrazino,-
(lo r)aI xycggbonyg(lomeriglkenyl acet yl hydrazi no, thienyl, phenyl. ¢

[e®] ] RT]s, Rand Rer r}néer

hersaﬁbeosamﬁfhcrdﬁffqndnaneahﬂdacgen or

err e carbon atons to

(I@; A<yl uéﬂﬁ PiT I«lwéffafﬁsﬂ ¥df(QBGE:Phk?ﬁ§Q“ toget her
e: 1ﬁy % th

Wb w%r}n ooty 01

b 3 cloa yl cgnta?ning rom 5 t
ca:bon atoms, inclusive, provided that, when R1 15 or R;s is
(lower)alkenyl or (lower)alkynyl, the unsaturated carbon atom. may
not be directly attached to an oxygen or nit:ogen atom;

314 1s:h3d:ogen,'halogen;'(love:)alkyl. (1owe:)alkeny1,
(lower) alkynyl, cycloalkyl containing frqm_s to 7 carbon atoms,

?

atons, inclusive, provided that, whenerr] mu mll“iuu mﬂ ) al kenyl or
(I ower)al kynyl ;, the unsaturated car.bon atom y attached to

n

inclusive, (lower)alkexy, hydroxy, (lower)alkenyloxy, hydrazino, - ;K.)

(Iower)alkoxycarbonyl(lower)alkenyl, acetylhydrazino, thienyl,
phenyl or

11 -
"R .
\
N-

&l 2/

318 and Rls are the same or different and are- -hydrogen or
(lower) alkyl;

2° and R 21 are each hydrogen or, taken togethé:. represent -
‘sc’ B | N Vs |
_ or CH—~—C
a,e” ex a.d e
. 3 : _ 3- 3
14

or R12 ana rl4, takgn.together with the carbon atoms to which
they are attached, may form a saturated or unsaturated ring of
from 5 to 7 atoms, inclusive, optionally containing at least one

- heteroatom selected from oxygen, sulfur and nitrogen;

or Rl‘ and 15, taken'togethe: with the carbon and oxygen atoms

to which they are attached, may form a 3 to 7 membered saturated -
oxygen-cantaining ring . ' '



‘they are attached, may forma saturated or unsaturated ring of fromb5 to 7

atons, inclusive, optionally containing at Ie om sel ected
frontoxygen sul fur and nitrogen; or t aken together with

» the carboh and oxygen atoms to which they are a,mwﬂ mﬁmn a3to?7
menber ed sat ur at ed oxygen-cont ai ni ng rlmﬁ

4- Am no- N- (1- azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 2- ( but an- 2-
on- 3-yl ) oxy-5-chl or obenzanm de. 4.
2- Al | yl oxy- 43an1n04khminezubmdyabapic?czpqcueaamQGt{B€yth+zﬁQbEManﬂ2&e 5.

4- Am no- hL(¥°ﬁa§¢*f¥§*g;gbghgL?S%Eﬁﬁxé%aé chl oro-2- propargyl oxy-benzam de.

10 6. 4- Am no- zabi cycl o oct-3-yl)-5-chl oro- 2-
[ 2- (et hyl - sul finyl)ethoxy] benzam de. 7. A non-toxic pharnmaceutically

acceptable sglt, h2dAil?10&9L¥ahﬂiﬁb-ﬂuihehQ%Hﬁdyﬁlﬁmﬂﬁ@Sﬁhbc€L3L9Q)-
conpound g*séh I n anx one of clainms 3 to 6. npound, salt
hydr at e, ¥Pfﬁbﬁﬁ§f@ dery annnnluntconpound accordlng to claim?2
wherein R2 is al kenyl or al kynyl. 20
5. 4-Amino-N-(1-azabicyclo[2. 2 2]oct-3—y1)-5-chloro-2-
propargyloxy-benzamide.

10 6. 4-Amino-N-(1-azabicyclo[2.2.2])oct-3-yl)-5-chloro-2-
"~ [2=-(methyl-sulfinyl)ethoxy]benzamide.

o 7. A non~-toxic pharmaceutically acceptable salt, hydrate,
solvate or quaternary ammonium salt of the compound claimed
15 in_any one of claims 3 to 6.

8. A compound, salt, hydrate, solvate or quaternary
“ammonium compound according to claim 2 wherein R? is alkenyl
or alkynyl.
. 20
9. A compound, salt, hydrate, solvate or gquaternary
ammonium compound according to claim 2 wherein R? is butan-
- 2-on-3-yl.

U 25 10. 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 9, plus a
pharmaceutically acceptable carrier.

30
11. A pharmaceutical composition for the treatment of
disorders related to impaired gastric motility, which
comprises an effective gastric motility facilitating amount
of at least one compound, salt, hydrate or solvate thereof
35 according to any one of claims 1 to 9, and a
pharmaceutically acceptable carrier.



9. A conpound, _ salt hvdrate sol vate or quaternary anmoni um conpound
according to claim?2 wherein R2 is butan- 2-on-3- yl. 25 10. A

phay maceut i caum Uﬂ nm the alleviation.of nausea and vom ti .
whi ch conpri s ntiemetic anmount of at |east one conpoyfd,
salt%, hydrate or sol vate thefeof accor di ®§ to any one of clains 1 to 9,
plus a pharmaceutically acceptable carrier. 30 11. A pharmaceuti cal

conposition f_.or the treatne of dis rs,.r Iat dt0| ai gastric
T AR TR B e, R
of at |eas acuording! e ng to
any one of ai 0.9, p ar

12. An angloengfsl iilgmu£ﬂ]€m§?%§?fgﬂe WS %??kqﬁ%dréélé &}se

sol vat e t hertdgfough dite agsteményadnénbstth&inn tota® warnsblooded mammal
phar macew i g3 lah RAFRIN EY hdidsda Cind Yoll$€1h§" HOBak S nakRaq C_

admnistration to a warm %I ooded mammal evi-ating nausea and .
vomting in said manmal . 13. A gastric notilityfacilitating amount of at
least one 13. A gastric motility facilitating amount of at least one

compound salt, hydrate or solvate thereof according to any
one of claims 1 to 9, in a pharmaceutically acceptable

10 carrier for use through its administratlon to a warm~-blooded
mammal in treating dlsorders related to impaired gastric
motility in said mammal.



[

4

compound salt, hydrate or solvate thereof accordi ny one of clains 1

. t0 9, in a pharnaceutlcally acceptable 10 carrier f wwg \
.admnlstratlontoavvarmblooded mammal in treati M f‘ ed to
i mpai red- gastric notility in said mamal . 37 14

pnocéss® for.-
prepariig a conpound of claim1 of the3¥ornula [err] wherein [err]

and A are as defined in claim1, which conprises hydrolysing a conpound of
t he fornuhi40(IAIprocess for preparipgra] campeond =fi ¢l@ior 1Soifo give a
conpound of ﬁﬁ La XXII'l [err] and then reacting a conpound of the
formul a XXl Fgrr] in the pre Pmmg; of a base wherein L is a | eaving
group to glve the conpound of fornp l. _

2
/A’R
5 XXI
R ~8
|
R4
wherein Rl. Rz, Ra, R4, RS and A are as defined in claim 1,

which comprises hydrolysing a compound of the formula

XXII |C0NHR1
N~ XXII
R
wherein X is O or S R‘ _
to give a compound of the formula XXIII
FONHR1
— CH
_ _ XXI11
R‘
and then reacting a compound of the formula XXIII with
" Rz—L in ‘the presence of a base, wherein L is a leaving

group to give the compound of formula XXI.



15. A progg;i_L%L_ELQQQLLng_a conpound or a salt, hydrate or solvate
t hereof as ined inclaim1 substantlally as. herelnbefore described with

reference to “ﬂ A conpound of the formula XX as «#efi ned
i'nclaimi1 p ﬂ \ Wun ss as clained in either of clains 14 and 15.
17. o

. A pharmaceti tal™co 05|t|on conprdsi ng a conpound, 10 or a sal t,
hydrate or sol vate thereof as clainmed in any of clalns 1 to 11, or clarm
- 16, and a pharmaceutically acceptable carrier.

15. A process for preparing a compound or a salt, hydrate

or solvate thereof as defined in claim 1 substantially as
hereinbefore described with reference to the Examples.

5 16. A compound of the formula XXI as defined in claim 1
prepared by a process as claimed in either of claims 14 and
15.

17. A pharmaceutical composition comprising a compound,

10 or a salt, hydrate or solvate thereof as claimed in any of
claims 1 to -11, or claim 16, and a pharmaceutically
acceptable carrier.. A

o Tmd g
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