.- e . R TN L A~ > .

SY-1780A DESCRI PTI ON PHARMACOLOG CALLY ACTI VE SUBSTI TUTED BENZANIDES

Syme

ry of the Invention. This invention relates to novel substit 77
ﬁg |ne

benzanides of the formula. [ERR] wherein [err] and. A are as

bel ow, which are useful in the treatnent of emesis, particularly
chenot ker apy- i nduced enmesis, such as cisplatin treatnent of cancer
patients, and/or in treatnent of disorders related to inpaired gggLES%O
notility, such as retarded gastric enptying, dyspepsia, flatulen A
esophageal reflux. Background and Prior Art Enesis is a conmon and serious
problemin patients receiving cancer chenotherapeutic agents. In a
significant nunmber of patients, nausea and vomting is so severe that they
di scontinue their course of chemptherapeutic treatnent prior to its

conpl etion. Al though no known ant|§§§§ﬁfp@§5ﬁl is totally effective in

alleviating the enesis associ ated

her apy, -2- there are a

| ar ge nunber of conpounds (nmany based on the substituted benzam de
structure) which have good antienetic activity.

PHARMACOLOGICALLY ACTIVE SUBSTITUTED BENZAMIDES

Summary of the Invention

This invention relates to novel substituted benzamides
of the formula

- conr?
- > A-R2
T
R° r3
Ta

wherein Rl, Rz, R3, R4, R5 and A are as defined below, which are

useful in the treatment of emesis, particularly chemotherapy-
induced emesis, such as cisplatin treatment of cancer patients,
and/or in treatment of disorders related to impaired gastric
motility, such as retarded gastric emptying, dyspepsia,
flatulence, esophageal reflux.

Background and Prior Art

Emesis is a common and serious problem in patients
receiving cancer chemotherapeutic agents. 1In a significant
number of patients, nausea and vomiting is so severe that they
discontinue their course of chemotherapeutic treatment prior to
its completion. Although no known antiemetic agent is totally
effective in alleviating the emesis associated with chemotherapy,



Al t hough the conpl ete nmechani smof action of antiemetic agents is not
known, the effective antienmetic agents are gener al |-y Ydopami ner gi ¢

-ant agoni sts. | ndeed, screening for potential antienetic agents typically is
conducted via tests desi gned to det er'tfhe dopami ner g| c bl ockage, e.g.

spi one bi ndi.ng tests i V|tr and a rphine e test I N dogssLAS a
restH't®5F BRE P MYPPELa EéﬁéghlzwaEXn %E €system

demunbsamtukedwmenxami&t|stagemhxdﬁmwhimwehavebb@dﬂ(khﬁiéﬁ@tScSUCh as
sedathf géstonlc reactions, diarrhea and akathisia. W have surprisingly
fouffF ¥ ‘6% p of substituted benzam de antienetic agents with a high
specificity of action, which are not dopam nergic antagoni sts and which are

free of the un hrabl.e side ts e presentl nown_ant i neti .
agents. An excgli%m%%%éﬁncsél%ﬁ%\ﬁea%?%lp%ngﬁmt ﬁg i iicﬁfé ?/? T‘Ff“ﬁ%é&
benagﬁnks iadnbheknqﬂuwnhhelegﬁadtiuﬂiamtieaeticfuguhts1ifben1cm
Reg Lol 0gi C ' s, M ' Tyr ner,
o e Fa Y, BBl . ' TeRge e BRr A hhg Ko |
Subgntemtuamegnmﬁametzs Lgentsndypitcaybly sis” cohﬁuutea vleEgstEages
140-, a def i neg fornmul ae
Rﬁgﬁgc%tﬁg ary r% 2%8 s rms%rgcommn‘?aggﬁ ﬁé%l r%%fégﬁéu%SMere "a
rret kadyd ingupestishdn ¢ itheo bendammlaizyeu emasnsstteis‘msarimbdquu esast . "
It RPI AL Su PU! oE"2h il dbpyShiRedtii®thtdgonism and/or central nervous
system depression, known antiemetic agents have undesirable side
effects such as sedation, dystonic reactions, diarrhea and o
akathisia.

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

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

. CONH N-R
’IO\OCHa and ”\ -‘\\ ,‘ '
1 [} . . ~® ‘
\ARYL) - | - {ARYLYPCHs |
Se=” ' \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



-3- the substituted benzari des can be considered as being a consequence of
t he conpounds bei ng dopani-ne ant agoni sts. Representative}prior art patents
di scl osi ng N-substituted benzam des, haV|gg vari ous substituents on the
phenyl ring, include the following. US. Patent No. 3 219, 528, issued

Novenb 3, gqu S0 u d des of
the formu "E%Ig? gyglnb &'@é cgh S %ﬂo?] E bgi?‘ nrgd [err]
are al kppns_eqngem?geﬁ the: 180 smeﬂmvwdqnaxme myﬁagganstaa.kw or

al kyl sul famoyl ; Wis alkylene Ais alkyl; Bis sulfur or oxygen; and X, Y
and Z are hydrogen hal ogen, al koxy, nitro, amno, alkylamnm no,

di al kyl ani no, (I owBepEefentatiie )REiPanATE RAtents Aksciosiag: o,

sul F anoyl—g yH 41 ek baMBehs it Rdy) SHabaHBY vad'idild BB OV ILuedlle o

are aponor phi ne antagoni sts_and are st ntienmetic agents.
Pat ent sPRERYE 1imgzsinclade the feldowings, and 3,312, 739, issued April
4, 1967, are related and have simlar disclosures. [Unlted Ki ngdom Pat ent

No. 1,500, 105, published February] -4- .
U.S. Patent No. 3,219,528, issued November 23, 1965 to

M. L. Thominet, discloses substituted benzamides of the formula

CONHW=-V
BA
s
Z X
Y
1
wherein V is =N or -N\_Jp
v g2
in which Rl and R are alkyl, L is oxygen, methylene or NR in

which R is hydrogen, alkyl or alkylsulfamoyl; W is alkylene; A is
aikyl; B is sulfur or oxygen; and X, ¥ and 2 are hydrogen,
halogen, alkoxy, nitro, amineo, 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
3,312,739, issued April 4, 1967, are related and have similar
disclosures.

(éyited Kingdom Patent No. 1,500,105, published Februa%i]



8, 1978, discloses substituted benzam des of the forhula [ERR] wherein A i s
hydrogen, [err] alkyl or [err] alkenylg_ X is hydrogen, [err] alkoxy, [err]
al kyl, [err] al kenyloxy or [err] alkenyl; Y is hydrogen, hal ogen, nitro,

< 8y e el pice MU AALAGY 98 Be BT

: éﬁge o different and are hydrogen or a
1€ ?Hﬁéb

in which [err] and [err] are 't
lic ring optionally containing

[err] alkyl group, or [err] is g _
anot her heteroatom Wis a [ert)AStraight or branched chain al kyl ene--group;
| and [err] is [err] hydroxyal kyl,

Bis [err] in which [err] is
or Bis a nitrogen-attached pgterocyclic ring optionally containing a

second nitrogen atom and opt onaLL having a substituent, .or Bis a
racem c, dextrorotatory orglevs{et’atgry heterocyclic ring of the fornula
[ERR] in which Ris [err] alkyl jcontaining a reactive function such as

hydr oxy, nercapto, oxo, thioxo, Yoxa or thia; and mis 1, 2 or 3; and acid
addition salts, oxides and quaternary ammoni um salts thereof. The conpounds

ar eutedieXhtR B8 Rp@FUGHH Necant 2a8ARy o eL 1 O ABKenyal Ui AEAGSER, C
properties artlgul arlay as aé?err_etl s. [U&SPatent- 4, 7,3C2;f7, | ssUied
June i1l & o Eong TXkyls Fg_gt 2dken Y REsCoogpd Yo¥? thel®ornmul a

hydrogen, halogen, nitro, c1_5 alkyl, c1-5 alkoxy, amino or
substituted amino; Z is hydrogen, halogen, c1-§ alkoxy, cl-s
alkylsulfenyl or a group of the formula -SOZNR Rz in which R

Rz are the same or different and are hydrogen or a Cl_5 alkyl N’/
group, or -Nlez is a heterocyclic ring optionally containing
another heterocatom; W is a S straight or branched chain
alkylene group; B is -NR3R4 in which R3 is Ci_g alkyl and R” is
C,_s 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 ~’
- levorotatory heterocyclic ring of the formula '

1 and .

4

(caz)m

RS
. . R : .
in which R is C alkyl containing a reactive function such as N
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 therapeutic properties, pariicularly as

antiemetics.

(ﬁ.s. Patent 4,207,327, issued June 10, 1980 to C. D.)



[ERR] wherein Ris alkyl, cycloal kyl or phenylalkyl; .[elr] is alkyl,

cycl oal kyl or phenylalkyl; [err] is hydrqogen, alkyl or phenyl; and [err] is
hydr oxy, cyano, nitro, am no, fluoro, cMP5r 0, brono, trifluoronethyl,

al kyl, al koxy, .sul faqoyl or et am do, and each_ [err] _may be the same or

di ffer Qat‘?sg;ﬁ@ ﬁ&ndf‘aﬁ&%?ﬁ?eﬂ"f“@%‘é\i‘ £t iéﬁ%t f%réﬂgagast ric
enptying properties. U S. Patent 3,966,957, issued June 29, 1976 to Cal e,
Jr., et al., discloses substituted2benzam des of the fornula [ ERR] wherein
R is cycl oal kyl, phenyl or phenylél kyl; Rl is hydrogen, [err] alkyl or
phenyl; [err] is hal ogeiCONK+4ey+— I no, nitro, alkylam no,

di al kyl am no, nercaptongf hyl, acetan]do, sul fanoyl, cyano, hydroxy,

benzyl oxy or trifluorsg and n {s 0-3'.qu Substituted thi obenzam des
of the fornul&:{ERR Ris cyc umﬂ; [err] is hydrogen, or [err]
al kyl; [err] ¥ , am no, halldgen, sulfanoyl or al koxy; and nis
0-3; and pharnaceuti Ca gcceptabl e act™d addition salts thereof. U S.
Patent No. 3,963,745 is related and has a substantially identical

di scl osure. The conpounds are stated to be aponorphi ne antagonists and to

be useful as antienetics. Certain of the conpounds were syated to reduce
cat al epchereinaRsis alkyl, cycloalkyl or phenylalkyl; R™ is alkyl,

cycloalkyl or phenylalkyl:; Rz'is hydrogen, alkyl or phenyl; and

RB is hydroxy, cyano, nitro, amino, fluoro, chloro, bromo,

trifluoromethyl, alkyl, alkoxy, sulfamoyl or acetamido, and each
‘“ R may be the same or different. The compounds are stated to

have antiemetic 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
~ : CO& l\\ Y
B
%
2
®%)

— wherein R is cycloalkyl, phenyl or phenylalkyl; R! is hydrogen,
Cl;s alkyl or phenyl; R? is halogen, alkyl, .alkoxy, amino, nitro,
alkylamino, dialkylamino, mercaptomethyl, acetamido, sulfamoyl,
cyano, hydroxy, benzyloxy or trifluoromethyl; and n is 0-3; and
substituted thiobenzamides of the formula

1
R

csN

\z/

2
R, -
wherein R is cycloalkyl; Rl is hydrogen, or Cl_8 alkyl; R2 is



Conpl ete Disclosure This invention relates to conpoqus of the formula
[ERR] wherein [err] is hydrogen or, when [err] and-[‘err] are each hydrogen,
[err] may be (lower) al koxy; [err] isgkydrogen, am no or (| ower)al koxy;
[err] is hydrogen, chloro, brompo, fluoro, trifluoronethyl,

(I ondtyxd kydmino, hadeogers lsxkfambydybr @Xkexy; a&ﬂmnﬁsmbf 053, and f agy!

(| oRERFmagrue fratty) aeRBlnatiid acfir oy sa Tty oror, (b5,

i nt Bgdend! Noon31963,745 de uslatefcani das [ersybstenthelignidentical

d i | |
. Repedbatte = FapbrumaiRlide g SRR nd | ERERAIRY, 1,0 (]
(| omm)asqumst# andwsp) b%m@ul(a); Antdemetjos or C&rtakl bf Ecﬁlate]

compounds were stated to reduce catalepsy in rats.

Complete Disclosure

This invention relates to compounds of the formula

conmr!
2
R -
R5 3 I
R‘
wherein .
3 . 4 5 3 ~
R™ is hydrogen or, when R" and R are each hydrogen, R” may be
(lower) alkoxy:;
R4_is hydrogen, amino or (lower)alkoxy;
Rs is hydrogen, chloro, bromo, fluoro, trifluoromethyl,

(lower) alkylthio, (lower)alkanesulfinyl, (lower)alkanesulfonyl,

sulfamyl or RG-@- s OF R4 and Rs, gaken together, may be
=HN=N=N-;

RG is (lower)alkyl, (lower)alkenyl or (lower)alkynyl;



-8- [ERR] X is oxygen, sulfur or [err]; [ERR] pyridyl oryoxazolidinyl; mis
2or 3;, pis 0, 1or 2;, gis-an integer of fromO to 4, pnclusive; ris 2
or 33 R9 is hydrogen or (iower)alkyl; [err; and [err] are the same or
different, and are hydrogen, (lower)al kylT/TlIower) al kenyl, (Ilower)

al kynyls—(1 ower) al koxy(l ower)al kyl, cycl oal kyl containing from5 to 7

arbon atons, inclusive, or [ERR] provided that, when [err] or [err] is

(1 ower)al kenyl or (lower)- alkynyl, the unsaturated carbon atom nay not be
directly tfihed to an oxygen or nitrogen atom [err] is hydrogen,

hal ogen, (| ower)al kyl, (Il ower)al kenyl, (Iower)alkygyl,cycloal kyl contai ning
from5 to 7 carbon atons, inclusive, hydroxy (I8mer)alkoxy

(1 ower) al kenyl oxy, R7

= {(CH.,) _~N or N-R
2'n \RB )

7

-e

n is an integer of from 1 to 4, inclusive;

R7 and R8 are the same or different and are (lower)alkyl,

N\ (lower)alkenyl, (lower)alkynyl,

1 R

\,310 is hydrogen or (lower)alkoxy;

R

R17 is hydrogen, halogen, hydroxy, (lower)alkyl or (lower)-

alkoxy;

q?)P
A is oxygen or =S-;

2

R® is
12 12 12
11 f 11 F 4¢’x
~CHOCH,CH,OR , ~CHCH,OR , -$-c
' ' R13\\\Rld
I|{12 rl4 ? l'112
g ﬁ”’
- = e C—— R , -c-c (CH , -CH(CH,) _B ,
] 2'g
R13 TN ogrl5 IBER N



(1 ower) al koxycar bonyl {l_.ower) al kenyl, hydrazi no, aéeﬂylhydrazino t hi enyl,
phenyl, [ERR] [err] and [err] are thessane or different and are hydrogen or
(t.ower aIkyI [err] and [err] are each hydrogen or, taken together,

repreg At [ERR] o] err] and [errpm~Naken toget her Math the carbon atomto
whichlthey are a¥tached, may formh ay\atagated ring of from5 to 7;atoRgs

i ncl G optry aIIy comt ai TH €dst on@Thet¥yromt TreR from
oxygek~? sul fur a trogen; -1J190or [err] atd x4l gr?@ken toget her
with the carbon atons to which they are attached, may forma saturated or
unsaturated ring of from5 to 7 gﬁ) i nclusive, optionally containing at
| eaM Deecoxpgenpasadbfaat ant seNOR oxygen sul fur and nitrogen; or [err]
and [err], taken together with the carbon and oxygen atons to which they
are attached, may forma 3 to 7 nenbered saturated oxygen-containing ring;
or nont oxic pharnaceutrcaHiﬁgﬁgeptable salts, hydrates, solvates or

quat rypary n A nore preferred group of the conpounds
or%%la(F ?p thode of fornul a [ ERR]
9 9
o} 9] 0 R N
1, B N/‘z n 4 \(CH
R R F
H
pyridyl or oxazolidinyl; i
m is 2 or 3;
p is 0, 1 or 2;
o/
g is an integer of from 0 to 4, inclusive;
r is 2 or 3;
R is hydrogen or (lower)alkyl;
' o
Rll, Rlz, R13, R;s and Rls are the same or different, and are

hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,
(lower)alkoxy {lower)alkyl, cycloalkyl containing from 5 to 7



wherein [err] is hydrogen or, when [err] and [err] are)each hydr ogen, R3may
be (lower) alkoxy; [ERRl n is an integerpof from1l to 4, inclusive; [err]
and [err] are the sane or different and gre (lower)al kyl, (Iower) alkenyl

or (lo Kk = 3 i drgogen or (lower). al koxy; [err] is [ERR] X
IS oxyagmggn%b%%gér‘hgl’ f’gg:?]lf%\}lg&]&gyri dyl or oxazolidinyl; mis 2 or 3; p
iIs 0, Lor 2, gis an integer of fromO to 4; r is 2 or 3; [err] is
hydrogen or (| ower)al kyl; -12- _Jerr] and [err] are the sane or
different, and are hydrogen, (| ofe kyl, (lower)al kenyl, (I ower)alkynyl,

(CHZ )n" K]

R17

11 15

R
’
alkynyl, the unsaturated carbon atom may not be directly attached
to an oxygen or nitrogen atom;

provided that, when R or R;G is (lower)alkenyl or (lower)-

Rl4 is hydrogen, halogen, (lower)alkyl, (lower)alkenyl,

I\ {lower)alkynyl,cycloalkyl containing from 5 to 7 carbon atoms,
inclusive, hydroxy, (lower)alkoxy, (lower)alkenyloxy,

(lower) alkoxycarbonyl (lower)alkenyl, hydrazino, acetylhydrazino,
thienyl, phenyl,

11

R
\ (('.:H2 Ny

R 17

18 19

R and R are the same or different and are hydrogen or
(lower) alkyl;

~— 20

R 21

and R are each hydrogen or, taken together, represent

N

Ne” or CH.—C ;
B c/ \cn nzc/ \cn '
3 3 3 3

12 13

or R°“ and R™~, taken together with 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;



. . \
(1 ower) al koxy(1 ower)atkyl or cycloal kyl containing from5 to 7 carbon
atons, inclusive, provided that, mhen Lerr] or [err] is (lower)al kenyl or
(tomer)alkynyl t he unsat urated carbon atom nmay not be directly attached to
an Qi geh én?' h‘“ e’las'xt tcl; £ﬂ.efsw9?£§f REL" caiHdi orﬁé r ﬂ%&
(1 ower)al keny , cycloa contalnlng roms to car N
at ortiey mresﬁtéac rlf)aéf k XA ﬁya%seyateﬁomrr Mnsakuraed ringaefno,

(1 ovesgm a8 kegyganbems, (FrvBidivé keegshoﬁsqtlxrl REH a2 {iPng é@lsaxlst 8heny!
phenyl(lomer)alkyl or [E%E&P err] and Eerr are the sane” or different and

ar e NR&RTRARCH, SEL PEYIPRandy FtFQQw?%&EQB?&Hrogen or, taken

together, represent [ERR] or R12 and Rl14, taken together with the carbon

atons toigvhi c hgy ar tache a s rated or unsaturated ring
ot “Bors (879 B ors Lakal) LoGREheR VoLE Fhec SATHN ARG oXEeEh BReRe

het afwatmlsethéyedrfer eratcaq&m nayf formnd 3 ttoogememberédr satandtédrr],
taken to ether mnth t he .carbon and oxygen atons to which they are attached

- S eﬁﬁﬂ?%aturated oxygen-containing ring; or nontoxic
pharnaceutlcally acceptable salts, hydrates, solvates or quaternary

‘HBE%%&ictBﬁE%% ceutiéé&ly acceptable salts, hydrates, solvates
or quaternary ammonium salts thereof.

A more preferred group of the compounds of Formula I

are those of the formula : _ v/
conmr?
o-R? .
S’
3 I
1 R
NE,
wherein '
R3 is hydrogen or, when R4 and R5 are each hydrogen, R3 may be Y,
(lower) alkoxy:
p
R” is .
? R10
R
-(CH,) =N or -R!
2'n \\Rs

n is an integer of from 1 to'4, inclusive;

R7 and RB are the same or different and are (lower)alkyl,

" {lower)alkenyl or (lower)alkynyl;



A still. nore preferred group of the conpounds of Fornuld | are those of the
formula [ERR] wherein [err] and [err] are the same or different and are
ethyly or nethyl; [err] is [ERR] X is oxygkh=or [err]; [err] is hydrogen or
(lower)alkyl; [err] and [err] are the same or different, and-are hydrogen,
(I ower )al'Kylis (hpdeogehkexyl(loWexdeadkdkynyl (| ower)al koxy(Il ower)al kyl or
cycl oal kyl containing from5 to 7 carbon atons, inclusive, provided that,
when [eri] or [err] is (lower)al kenyl or (lower)al kynyl, the unsaturated
carbon Rorismy not be directly attached to an oxygen or nitrogen atom
-14- [err] is hydrogen, hal ogen, (lower)alkyl, (lower)alkoxy, hydroxy,
hydrazi no,34 | ower) al koxycar bonyl (1 o ) al kenyl , acetyl hydreazi no, thienyl,
phenyl , ﬁ?‘lenyI(IOV\eréal kyl or [ERRIRTerr] and [err] ar&t me or

di f f er enicipen 268, Oxdrogen or et ygewrokdHr] and [erjg-g@ken togef her
with the carbof afons to which they arefattached, nay f%g@}\sagyrat ed or
unsaturated ring of from5 to 7 atons, inclusive, optiomally ddnt ai ni ng at

| east one
1}12 R“ lli12 _ O’\ fn
9 (
-C — R ’ (CR,) ’ -CR(CH.) B ’
] 2’'m 2'q
313 orS RIS\O /
| !}12 l"12 O~—N . 15‘12
N -C!:-CN r =N Z -CH-%)—R 8 or -? 'CH C':H R14 H
13 __/ I1s F13 Lo21 1o20
. 16
X is oxygen, sulfur or =NOR™;
i (CH,) O, N (E)p
T is - - or =S=;
~— 2’p " 7'
() R’ 0 g’ NN
e ®p / 0/ V4
B is =NHCR ? -8~ R ’ -N\ ? -C-N ’ -C\ (cnz)r ’

\— pyridyl or oxazolidinyl;
m is 2 or 3;
p is 0, 1 or 2;
q is an integer of from 0 to 4;
r is 2 or 3;

R9 is hydrogen or (lower)alkyl;



het er oat om sel ect ed fromni oxygen, sulfur and nltrogenp or R14 and R15, taken
together with t he carbon and oxygen atons to-which they are attached, may
forma 3 to 6 nenbered sat ur at ed oxygek®=<Tontaining ring; or nontoxic -
phar mpgeut ijeal | ce?gable sglgt s, hydrates, solvates or quaternary

armoRi um Fal'trs B her eBF . #adt RO avley thereame ©r odbEiauenss, modmare | \gye

4- anh arég@ﬂ Or(ké\bef)?alfcf'l?t *ub&fé %)lﬂéérf]hq L, - ﬁlo&%{:ﬂ&”&%&@t hoxy) -

b hl o t
o P e F SR (TaRAELALEL BFa e r«aé)%rzammedﬁgpmsamon@
et hya zbdn eazon&,dummwveet w);laseazatmw wlhétm n?ﬂ 5- aﬂl-“ W8 3s

(o pl ATy gy 1d - ﬁévémg‘ﬁ%%ﬁt 5 e JE YA Lo f??qmﬂ%%f“ may

oxybnotabedd;rém&ﬁmoaﬂk&ehedytmehhylmé&x odt wi:bt:fbgéﬂ atemgt hyl anmi no)

ethyl] - benzam de, 4-am no-2- (butan-2-on-3-yl) oxy-5-chloro-N [2-
(dlet Hlanino) - ethyl ] benzam de, -15- am no-5-chl oro- 2-
(cycROheianbydr-ogen oxhaoger, ((diower)lalkyb,) (lowédy) abkeagdi,de,

(lower)alkynyl, cycloalkyl containing from 5 to 7 carbon atoms,
inclusive, (lower)alkoxy, hydroxy, (lower)alkenyloxy, hydrazino,
(lower)alkoxycarbonyl (lower)alkenyl, acetylhydrazino, thienyl,
phenyl, phenyl {(lower)alkyl or

gl - -

Ne-

Rlz/

18 19

R and R ° are the same or different and are hydrogen or

(lower) alkyl;

20 21

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

~N /
or \CH-—-C :

3 // \\ 3 . H C \tH )

or Rlz and R™°, taken 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
hetercatom selected from oxygen, sulfur and nitrogen;

14

or 814 and R;s, taken together with the carbon and oxygen atoms
to which they are attached, may form a 3 to 7 membered saturated '
oxygen-containing ring; '

or nontoxic pharmaceutically acceptable salts, hydrates, éolvates
or gquaternary ammonium salts thereof.



4-am no-5-chloro-N- [2- (diethylanmno) ethyl] -2- (5-hejen-2-on-3-yl) -
oxybenzami de, 4-amino-5-chloro-N- [2- (diethylamno) ethyl] -2-]

(2- hydroxyi m no) - propan-I|-yl]oxybenzam=8+ 4-am no-5-chloro-N [ 2-

(di ethylFam no) ethyl] -2-[ (2-nethoxyimno) - propan-1-yl]oxybenzam de,

4- am no<b- chl oro NA EE—il(ldin&tﬂwlwéMreﬂhq’tbupZof( 2hey dompaumsro £
1-yl)ox » afedlh i nmet hyl oxy-N- [ 2- (di et hyl am no)
et hyl ] ¥P enz geééﬁ-am 2 égﬁtékfﬁﬁggnethyloxy) -5-chloro-N [2-
(dlethylanlno) - ethyllbenzanlde acet at e,

4- am no- 2- (2- butyn- 1-yl ) oxy-5=-chl oro-N-[ 2- (dlethylamr1% thyl]- benzam de
4- am no- 5- chl oro- N-[ 2- (di et hyl am no) et hyl ] - 2-[ 2- (et h ul finyl)-

et hoxy] benzam de, 4-am no-5-chloro-N [ 2-cobsuern qano) ethyl] -2-
(pentan-2-on-3-yl) - [err], 4-am no-2- (2{butan q% @xy-5-chloro-N- [2-
(di ethyl am no) - ethyl]benzanide, 4- am o R'O- N PY (di et hyl am no)
ethyl] -2- (pentan-2-on-1- yl)oxybenza -am no- 5-chl or o- 2-

(pent an- 3-on- 2-yl ) oxy- N- (2-di et hyl am ng - benzam de,

4-am no-5-chloro-N- [ 2- (dlethy|aﬂ]§? -2- (2-hydrazi no- 2- oxo- I
et hoxy) benzam de, threo-4-am no-5-chiloro- [2- (diethylam no) ethyl] -2-

\

(2- hydr oxybut - 832
wherein
g R’ and R® are the same or different and are ethyl or methyl;
Rz is
12
R X
/
—cmocu.ca,oll , -cucmor!l , -&ac? , =CHON ,
2 2772 2772 N_14 9
R

L

Rlz R14 o O0—N

! 9 4.9 \\ .18
-CH-CH—R ’ -CHZCHZSR ’ -CH2 N R or -CHz—CH-CH H

or?!> 19
: >
H3C CH3
\_/.

X i 16

1s oxygen or =NOR" ;
R9 is hydrogen or (lower)alkyl:;
Rll, Rlz, Rls and R16 are the same or different, and are

hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl
(lower) alkoxy (lower) alkyl or cycloalkyl containing from 5 to 7

11 15 or R16 is

‘carbon atoms, inclusive, provzded that, when R
(lower)alkenyl or (lower)alkynyl, the unsaturated carbon atom may

not be directly attached to an oxygen or nitrogen atom;



3-yl) oxybenzam de, erythro-4-am no-5-chloro-N [Z-J(diethylanino) et hyl ]
(-2- (2- hydroxybut - 3-yl)oxybenzam de, . 4- am no-5-chloro-N- [ 2-

Cdi et hyl am no) ethyl] -2- [2- (nethyTbﬁTno) - 2- oxoet hoxy] benzam de, -
4- amygo-5-chl oro-N- [ 2- . (di et hy] am no) ethyl] . -2- t hyl - 3- met hoxy- .

o RO AT AR o iR bGe P (e la TREL N (RowekS adkemtn M e Gry 1L - 2-
21,Byﬂbﬁ?ﬂﬁﬁkZ(Nbﬁez)ﬁékbﬁgﬁﬂﬁﬁﬁh lgﬁrfékéalkenylr.gpet%%hydrazino,
-am no-5-¢ r o- -{di e am no) - 2- (oxazol i di n)-2-one-
5-ygthﬁﬂ5«Déhﬁﬁii%1Bé?nya &ower fiyf ér ( )
4- am no-5-chl oro- N-[ 2- (di et hyl am no)et hyl]-2-(2-pyridinonethyl) -
oxybenzam de, 4-am no-5-chl or ;1% [ 2- (di et hyl am no) et hyl
]-2-tetrahydrofurfuryl- oxybe i de and
4- am no-5-chl oro-N-[ 2- (di et hyl am N3 ethyl ] - 2- ( 2- met hoxyet hoxy-
et hyl ) oxybenzam de, and nont ogﬁf)har maceutically acceptable salts,
hydrates, sol- vates and quatérnary amonium salts thereof. Also included
within the scope of this invention are all possible optical and geonetric

i sogfﬁsaeafa {1 corpoLnds saheud federdiid Add! BPR' heatglh Ay e €

applicable. In another aspect, this invention re t 0 “processes t he
or R12 and R14, taken together with fhe 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
hetercatom selected from oxygen, sulfur and nitrogen; b

14 15

or R and R™~, taken together with the carbon and oxygen atoms-
to which they are attached, may form a 3 to 6 membered saturated
oxygen-containing ring;

or nontoxic pharmaceutically acceptable salts, hydrates, solvatew’
or quaternary ammonium salts thereof.

Particularly preferred compounds of Formula I are

4-amino-S5-chloro~-N-[2-(diethylamino)ethyl] -2~ (2-methoxyethoxy) -
benzamide, N,
4-amino-5-chloro~N~[2~-(diethylamino)ethyl] -2~ (2-hydroxyethoxy) -
benzamide,
4-amino-5~-chloro-N-[2-(diethylamino)ethyl]-2-(2,2~-dimethoxy~-
ethoxy)benzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl]~2-[ (2-methoxyethoxy) -
me+thyloxylbenzamide,

4-amino~5-chloro-N-[2-(diethylamino) ethyl]-2-(2-propanon-1-yl) -
oxybenzamide, '
4-amino-2-benzoylmethyloxy-5~chloro-N-[2-(diethylamino)ethyl]-
benzamide, _ _
4~amino-2-{butan-2-on~3-yl)oxy-5-chloro~N-[2-(diethylamino) -
ethyl]benzamide,



preparation of the conpoﬁnds of Formula | and to antiedetic and/or
gastroki neti c conpositions containing ah east one com pound of Fornula I
as -an--active ingredient. The conmpounds of Fornula | nmay be prepared via

sever at mﬁsdsL?xoldfbifteFg§§|i8fxéﬁﬁn8m%§iz)tog&gmg-o%'aﬁﬁg&%fp?ﬁ%‘fﬁﬁﬁgg L

bel ow,x.a conpound of_ Fornu I'S reacted”w
[err] -ethywhdbengamide conventional |eaving group) in the presence of a base

as an gciflifeaveetord-Npledyacethg1609ROYRE Y1 1R -&zéxaﬁe?ﬁéﬁpﬂ-fﬁi‘ﬁ”e
1 [ERﬁ%xsgltable | eaving groups L are well-known to those skilled in e
art arfFYREPEA®IS€yr exanple, chloro, bromp, iodo, nethane- sul fonyl,

t ol uengsaminoys~chloro~-N-[2- (diethif¢ahdne) ethyllg -2+ {Z-hydr dfyiRigopuch
as [err gg_a uat er nar agnnnlun1hydrOX|de such as tetrabutyl amoni um
hydr o) §8P8P eﬁ’}al"?‘r’f SHRAT A% oni um hydroxide, or a nixture thereof. The
r eact i §raminoeSechiled o-N-ali2+ (éi &thydamin ol elthyll] <2+ch( 2ametitb0yEmino) -
acetonitrile, .m l.ene. ¢ kde, dinmethyl formam de, dinethyl acetam de,

nmet ha %gpéﬁﬁéggﬁaﬁ [ﬁ {%ﬁ%?g’diglyne.lt is also possible to utilize
sodi und haminde SecchimrasN+2hydietbyldamiho) le&dy l Ji<R-aR-chydwoxysropan~
non-prg;ggnggbggyéhfggyent, or to use a strong base such as NaOH or KOH

as a
4-amino-5-chloro~2~cyanomethyloxy-N-[2-(diethylamino)ethyl]-

benzamide,
4~amino-2-(carboxamidomethyloxy) -5-chloro~N=-[2-(diethylamino) -

. ethyllbenzamide acetate,
4-amino-2-(2-butyn-l-yl)oxy-5-chloro-N-[2-(diethylamino)ethyl]~-
benzamide,
4-amino-S-chloro-N=-[2~(diethylamino)ethyl]-2-[2-(methylsulfinyl)-
ethoxylbenzamide,
4-amino~5-chloro-N-[2~-(diethylamino)ethyl]-2-(pentan-2-on-3-yl)-
w_ybenzamide, i .
4-amino-2~ (2-butanon-1-yl)oxy-5-chloro-N-[2-(diethylamino) ~
ethyl]lbenzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl] -2~ (pentan-2-on-1~-
yl)oxybenzamide,
4-amino-5-chloro-2- (pentan-3-on-2-yl)oxy-N-(2-diethylaminoethyl) -
benzamide,
4~amino-5-chloroc~N-[2-(diethylamino)ethyl] -2~ (2-hydrazino-2-oxo-
ethoxy)benzamide,
threo-4-amino-5-chloro-N-[2-(diethylamino) ethyl]-2-(2-hydroxybut~
3-yl)oxybenzamide,

. erythro~-4-amino-5-chloro-N-[2-(diethylamino) ethyl]-2- (2~
hydroxybut-3-yl)oxybenzamide,
4-amino-5-chloro-N-[2-{diethylamino)}ethyl]-2-[2~(methylamino) -2~
oxoethoxylbenzamide, :
4-amino-5-chloro-N-[2-(diethylamino) ethyl]-2-(ethyl-3-methoxy-
croton-4~-yl)oxybenzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-(1,3~-dioxolan-2~yl)-
oxybenzamide,



hi ghly concentrated solution in a phase transfer solvent system such as
[err]/[err] with the addition of a quaternary anmoni um halide, sulfate or
hydr oxi de as a phase transfer catalyst, e.g. tetrabutylamoni um chloride,
cetyl trimethyl ammoni um bromi de, benzyltriethyl ammoni um chloride. It will be -
apparent to those skilled in the art that Reaction Schene 1 al so may be.
varied to the extent that substit- ent groups R, [ert]?and/or [err] na?‘ﬁe
inserted into the conpound of Fornula I L converted froma precursor
group) as the final step, rather than bei g “present in the compound of

Fornmula ||. {Hamino$®+ Ne, - - be
nof S¥cleDeER [chﬂD@tmahunWSEEyi]&ri-](oﬁzB!gléw or;ﬁgx

chl ori nat ed Eﬁ&&*ﬁ in which [err] is chloro

[err] of Co5t 5 x%@BQF%r ekanp [err] or -N=CHN(R) where R may be
(1 over) al kyI‘ a*rﬁ%"r%ﬁﬁ“@%b‘p l&a&d%ﬁwla@meuwwk-@-dﬁ-mn@zxg:mylap t he
- NECOR or - kxgkihzamidegr oups may be hydrol yzed to an amino. group. W prefer

to use an OrgQaRkkoeS SRLubL

il lustrated _be gﬁ?f%¥é%3§§bo? ?Ee?%$é§%¥¥iH ﬁ%%%p3ﬁ§d§nqgQkyﬂ¥é§ggﬁg¥%rylfERR]
In the firsP*IPEP22 8%d 11a is dissolved in aqueous sodi um hydroxi de
and treated4wﬂmhnenﬁrch$9rwaNeﬁ2-Odiethydahmhy)euhymnhumubﬁﬁ@tmkkyéthex
quaternary QWRPD)&kedzamibiéq precipitates fromsolution and is collected

by flltratlgga L&ni&&fkh%ﬂaggggéué&ca11y acceptable salts, hydrates, sol-
vates and quaternary ammonium salts thereof.

Also included within the scope of this invention are
all possible optical and geometric isomers of the compounds of
Formula I, and tautomeric forms thereof,'whete applicable. 1In
another aspect, this invention relates to processes for ehe
preparation of the compounds of Formula I and to antiemetic
and/or gastrokinetic compositions containing at least one com-
pound of Formula I as an active ingredient.

\/

The compounds of Formula I may be prepared via several
procedures. In the preferred process, shown in Reaction Scheme
1, below, a compound of Formula II is reacted with a compound of
Formula RZ-L (where L is a conventional leaving group) in the
presence of a base as an acid scavenger, to produce the compound
of Formula I.

Reaction Scheme 1

conur?-
AH R
base -
25 R3
4
R
I _ I

Suitable leaving groups L are well-known to fhose skilled in the
art and include, for example, chloro, bromo, iodo, methane-
sulfonyl, toluenesulfonyl, The base may be a mild



t he desired alkyl ating agent in ag‘inert organic: sol vent such-as dinethyl-
f- ge—di- ret-hyl acet-ami de; acetdni-trile, tetrahydrofuran, [err],

di met hyl sul foxi de or diglyne, to produce the desired pf09uct la. The
intermediate of Formula Ila may be prepared, for -19- "exanpl e, from
denet hylation of comercially avail able nﬁﬁn- cl opram de, having the
formul a [ ERR] Met ocl opram de nay be denet hyl ated by nethods wel | -known to

L ogl one csuch ABER3Co, S 05, NigSeT 080al RUSLEADAF ddfohlis B
| Y | u S . In an i nerf organic
sol vent %148 FBERY PlorSRiRaR: B %W%%$h§WsBVFEPW&Ee(ﬁrtﬁﬁq%¥ibethY%ﬁ
l(;laOP or dﬁb%ﬂm hyt.ite&tidfé;J,ﬁfbAfmé? ahiwt ene eiaéegb,f.prme! dmvc%wm:cigr
Iglyne,_ or reacti on w 0 Aqueous I ro C acCl d. refer to
avgrés ai¥ent g

denet hy| 0% FBr AP iAREREHHAT LT nERHUE RHACHTE! at ed t hat
certai n aeetdusi tridetl, smemhylens f¢chbotidép dimethydiffoamtdmidens o Conpound

nand. - RN PR TEEFS  Bpdeh ek REE | (SERFAGT, ' RCBRRER A U dEuR e
Usi ng Conpound | b, Zkotilser lmefprssiblenbtountidfizehisosdinmhydnideasoan
exanpl €,,4/@f s QUSmCRPYUL I FeO TS Atfe HWVE, PELOYh anhydrous, non-protonic
organic solvent, or to use a strong base such as NaOH or KOH as a
highly concentrated solution in a phase transfer solvent system
such as CHZCIZIHZO, with the addition of a guaternary ammonium
halide, sulfate or hydroxide as a phase transfer catalyst, e.q.
tetrabutylammonium chloride, cetyltrimethylammonium bromide,

benzyltriethylammonium chloride, -

It will be apparent to those skilled in the art that
Reaction Scheme 1 also may be varied to the extent that substit-
_-ent groups R3, R4 and/or R5 may be inserted into the compound of
Formula I (or converted from a precursor group) as the final
step, rather than being present in the compound of Formula II.
Thus, for example, Compound I, where R5 is hydrogen, may be
chlorinated to produce Compound I in which R’ is chloro. Simi-
larly, R4 of Compound I may be, for example, -Noz, ~NHCOR or
-N=CHN(R)2 where R may be (lower)alkyl. The -N02 group may then
be reduced to an amino group, or the ~NHCOR or -N=CHN(R)2 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 I.



[ ERR] -20- [ERR -21- [ERR -22- In an alternative procedure for
the preparation of [err] conpounds of Fornmula |, a conpound of Fornula IV
having the desired 2-substituent is reacted so as to introduce the desired.
substituted carboxam do group in the 1-position. As shown in Reaction --
Schenmes 2a through 2h, there are several variants of this reaction U/

procedure. A preferred 1-substituent is shown for illustrative purposes.

Reaction Schene 2 |Va . [ ERR] di(Z-pyridyI) di sul fide ->

[ERR] [ERR] This reaction i‘'s described in greater detail, with the use of
| ) -18-

| A2 | | 528

comxcxzcszu\c o count-azcxz
on CoEg
) C,E,
NaOH, E.0 &
“ (C Bg) n’ = > c1 "yl y
Br -
H,y 47974 -
IXa IlIa Neus’
- L2t
CONHCH, CH,N_
| ~CaEg
OCE—C~CH,
Ia
H
3
c1
N, o’

In the first step, Compound Ila is dissolved in agqueous sodium
hydroxide and treated with one egquivalent of tetrabutylammonium
bromide. The guaternary ammonium salt IIIa precipitates from
solution and is collected by filtration. It is then reacted with
the desired alkylating agent in an inert organic solvent such as
dimethyl- formamide, dimethylacetamide, acetonitrile,
tetrahydrofuran, CHC13, dimethylsulfoxide or diglyme, to produce
the desired product Ia.

The intermediate of Formula IIa may be prepared, for



various disulfides and phoéphorus conpounds, in United Kﬂngdon1Patent

SpeciA~ cation No. 1,449,524, published Septenber 15, 1976. [ERR] -23-

[ERRL_The.starting material and the am ne~d%® heated to about 100C, at

whi ch point the [err;ﬁiéeadded and the tenperature_is raised to about [err]
[

for a sh&%amRle ogfr

Besbyddtd an Qf cemBRECial iy a¥aikakdeometaent

Speci fi cadlsprdinidd, 44dvihgd, theblficrimelaune 30, 1976. CO hal ogen

[err]

[ ERR] [ERR] |Vc [ERR] (1)

di ethylamne [ERR] (2) al kaline hydrolysis In this reaction, an am no
substituent in the 4-position should be protecte%,GEﬂyndaiion to a
the 1

suitabl e am do group such as acetam gt Eui |

nt roducti on of the

1- substituent, the 4-acetanido groupfis corer€em to an amino group by .
al kal i ne hydrol ysis. This procedurg? ~gNA® i ati o@sBd s described in

Uni ted Ki ngdom Pat ent Specificatio

1, 395, 132, publ i shedmebpocdiopifiide
cl

Nﬂé

Metoclopramide may be demethylated by methods well-known to those
skilled in the art. Suitable procedures involve reaction with a
thiocalkoxide or thiocaryloxide such as Nasczﬁs, Ksczﬂs, LisC,H, or

25
NaS—@ ’

in an inert organic solvent such as dimethylformamide or
dimethylsulfoxide, or by reaction with NaOH or KOH in a solvent
such as ethylene glycol, propylene glycol or diglyme, or by

“~—reaction with 48% agueous hydrobromic acid. We prefer to
demethylate using Nasczﬂs in dimethylformamide.

It will be appreciated that certain 2-substituents may
be difficult to insert directly into Compound IIa without
elaborate protecting and deprotecting schemes. On the other
hand, the initially inserted 2-substituent may be subsequently
modified. Using Compound Ib, another preferred compound of this
invention, as an example, various conversions are shown below

285 N/czgs
CONHCH.CH. N H_NOH CONHCE.CH
o
CHfCH, CoHy | OCH,CCR, €285
o don
Cl - Cl
NH, H,



.

-24- COO(| ower) al kyl . : [ERR] [ERR] (1) [err]
ERR] (2) alkaline hydrolysis This reaction, a variation of that shown in
(:d) above, is described in United Ki agdem Patent Specification No.

1, 395, 131, published May 21, 1975. [ERR] hexahal o-2, 2, 4, 4, 6, 6- hexahydr o-
[ERR] 1,3,5,2,4,6-triazatriphosphorine This procedure, and variati onsi\./
thereof, is described in United Kingdom Patent Specification No. 1,409, 686,
publ i shed Cctober 15, 1975. -25- [ERR] This procedure is described in
publ i shed Japanese Patent Application (Kokai) No. 51-026840, published
March 5, 1976. [ERR] (2) diethylam ne (3) basic hydrolysis

/C28s
conacazcxzn\\
Ib H,NOCH, C.Hg
> CH,CCEy
NOCH,
Cl
) ,/,czns
couacnzcaznx\\
Ib NaBH C,E
4 > HZ?HCHB S
oH
cY <
2
_CaFs
CONHCHCH,N
Ib NaH o \\\czns |
N agca3 ~
i ¢
BrCH,CH=CH, -H,CH=CH,

Cl



In this procedure, the 4-‘am no substituent is protected’by acyl ation, e.g.
gﬁatlon of an acetam do group, which is subsequently hydrol yzed to the
e_anmno group in the final product. s procedure, and vari ations

ther eof, is described in published Japanese Patent Application (Kokaiéﬁlo.

47-1865;i publ i shed Septenber 16, 1972. -26- [ERR] HN=C- Q| owner 5

[ERR] [ERR] hydrolysis This procedure, and vari ations QOREE CH descrlbed

in Bel gian Patent No. 692,670, puflished July 17, 1967} The

neur ophar rracoIIG’gy of enesis, and 5 hl cularly chermth i N uced e 3?
is not conpletely understo hani sm e nsists of
two distinct units in the nedulla e enetic cente gyCheno-
receptor trigger zone (CTZ). The G { C center, i the 8inal common
pat hway for all enetic stimuli, is located int reticular

formation of the fourth ventricle. The CTZ is also lo din the floor of
the fourth ventricle, in the area postrema, and appears o be activated by
chem cal stinmuli in the blood or cerebrospinal fluid. Wen stinulated,
receptors, such as dopami ne receptors, in the CTZ generate inpul ses which
are .

NaE

BrCBZCH=C82

N
/czgs
" CONECE,CE,N
~ 272°N
CH, C,Eg
|cazca=c32
C=0
cl ¢u,
NHy



transnmtted to the enetic center, and enesis results.! Reflex- induced

v?mting may al so be caused by irritation (and resulting -27- stimuli)

fromthe gastrointestinal tract or stT44Tati on of receptors in the central

nervous system_The coa&gx of .the brain.is bgl i eved to be ,anot her source of
|

emesis. Thus, the PRAnPLEEFRAHYISRAACEAITFE| FAFoFPey BReRaATREIPH AL chs
r ececomppuridsof t RermplacIsam \conpowtd a6 $0FbamadawiIvh HaagRN Oktfe Cheni ca

S e hal va ¢ VoLt ; di q
Thi t Bepied FreinsPiBient 8 FEF SRR & PRt PR mES (tS dekiTe
cent substidruted ccarbonbmidof grouperin othe hvpobibienant iZhawnirigs at

t he i h stg% m r PLI i ride

cl ebggﬁﬁgfor%jogn%‘eﬁg%nggan nggqotr)yn*g'. I(")%:)I %gga%qbggrf’g é’zﬁﬁﬂ c3:%rrpound
and FBig neackientprerednyei.n Fomnefrroedwltsubssptuent, ishistowrs for

ef f eghn wa et f} hpyre8BERYeni ¢ chenot herapeutic agent. Presently available
substituted benzani de" antienetic agents are generally dopam nergic

ant agoni sts and, indeed, are [err] to exert their antienmetic activity by

bl ocki ng dopam ne receptors i Reah® iGh scitdfengng tests for potential
antienetic agents have histord y sts which determ ne

dopam nergi ¢ antagoni st activity, e.g. spiperone binding tests in vitro,
and the reduCOOBN of aponorphi ne-i nduced vomiting in the

aj) + H,NCH,CH + <triphenyl +
5 r3 ¢ Ne.w hosphi
R 2Hg phosphine o
R4 |
IvVa
C285 -
CQNHCHZCHZN \r
2Bs

di (2-pyridyl)disulfide

This reaction is described in greater detail, with the use of
various disulfides and phosphorus compounds, in United Kingdom
Patent Specification No. 1,449,524, published September 15, 1976.

cooH .
ar? | - s 2%
b) + H NCH,CH,N >
R° %3 - C28s 4
24



'-
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 si a, acute dystonia, Parkinsonian features and tardive dyskinesi a,
often along with nervous system depression. The conpounds of Formula | of
the present invention are effective antienetic agents .hut are not
dopam nergi ¢ antagoni sts, as shown by both in vitro tests (spiperone
bi nding) -and in vivo tests (aponorphine emeri s in the dog). Thus, the
compounds of Formula | have good antienetic activity (particularly agai nst
chenot her apy-i nduced enesis) w,ChBa hi gh specificity of action, but with

none of the side effect |iablJAtieS (such as descri-bed -28- above) that
are associated wit \\hergi c antagoni st class of substituted
benzani de antienetif agegts. QyH f the commercially avail able substituted

benz- am de anti ewé ARJent s (such as netocl opram de) al so have
gastroki netic act and are useful in the treatnent of disorders rel ated
to inpaired ggﬁ‘ s gfPeg3i nal notility, such as retarded gastric enptying,
dyspepsi a, fldtul enge, “esophageal reflux and the |ike. Some of the
conmpounds  of Fornuﬂh | have been shown to have activity simlar to
met ocl opramgle Lo, bhEnd Iualeleibh HAE! Gk UliRLPa Bl Indd GHNLCThold YR D) e
which point the P205 is added and the temperature is raised to
about 150°C for a short period. This procedure is described in
United Kingdom Patent Specification No. 1,441,352, published June

NS 30, 1976.

Co-halogen CONHCE ,CE,C1
2
AR2
) B, NCH,CH,C1
3 >
. NHCOCH, NHCOCH,
_
" IVe
CBg
conacnzcazn\\\
2 CoHg

(1) diethylamine AR
N > 3

cl
(2) -alkaline hydrolysis

NH,

In this reaction, an amino substituent in the 4-position should

- be protected by acylation to a suitable amido group such as
acetamido. Following the introduction of the l-substituent, the
4-acetamido group is converted to an amino group by alkaline
hydrolysis. This procedure, with variations, is described in
United Kingdom Patent Specification No. 1,395,132, published May
21, 1975.



standard screening test for gastrokinetic activity. Again, because they_aré

(/Tot dopami nergi ¢ antagoni sts, the conpounds of Formula I do not have the

<~above-nentioned side-effect liabiliti &® of the comercially avail able ;
substituted ] as netocl opram de or cl i .0l ogi cal .
Test Procedd?@g%;f Egﬁf?ﬂég}perone Di spl acenment Thi 2@@@#€§§$ to defget
conpounds caPepl cABT di s- placing the radi oactive g@peg@e ligand in vitro
usi strifg at brain honpgega ' s used i fy conmpounds
exhibit- ' aféi nity to doﬁmkﬁgegéa I'EZ) re Rats (150 + 10 g;
Char | es Rl v WeRE€ decapitated, the corpus stgiat

G mSect ed out and
frozen ON dr Yy The tissues were pool ed and storg [err] until used.
Honogenat es IQ§$§ﬁuw1Fblytron) of the corpus stri gﬁﬁ#ﬁs'cold HEPES. KOH
buffer (final pH = 7.4) were centrifuged at 39,000 x G The supernatant was
di scarded and §g@ pellets were re-suspended in HEPES. KOH buffer and
re-centrifuged as above. The supernatant was again di scarded and the
pel l ets suspended in a buffer consisting of 50 nNIHEPES.KCH_coqgaiggﬁg 0.1%
2

(w'v) ascorbic acid, 10 [err] pargyline, 120 nM Na [err]
and 1 mM[err] at 20C, (final pH= 7.4), at a concngygﬁﬁgkﬁgkk{*?n1of wet
tissue pellet per 100 M of buffer mxture. -29; . ) 285
(1) soci, - O
: > c1-
{2) alkaline hydrolysis - _ NH N
. > ~
This reaction, a variation of that shown in (d) above, is
described in United Kingdom Patent Specification No. 1,395,121,
published May 21, 1975.
COOH . B}
A,
ARz
e) ; //czns
cf R + HZNCHZCHZN .
c,H
Naz 2°5
IVe
N//CZHS o’
hexahalo-2,2,4,4,6,6-hexahydro- CONHCHZCHZ_\\
> aR? C2Hs
1,3,5,2,4,6-triazatriphosphorine
25 R’
: 4
R

This procedure, and variations therebf, is 'described in United
Kingdom Patent Specification No. 1,409,686, published October 15,
1975.



Tests to determne the Inhibitory Concentration[err] [er¥] of the conpounds
of Forpita | and reference conpounds versus [err]-spiperone were conducted
as foltofns. Tubes containing either 100 &5 of buffer nixture (for total
bi nding), 100 [err] of buffer mxture plus 100 [err] of [err] M

D( +) - butacl amol §PBF Bﬁanks, i.e. non-specific binding), or 100 [err] of
buffer g)xture cpntainigg [err] or [err] Mtest conpeugd were prepared.
To each were gedQF0BR[err] of a solution of 3H spigeréonk (New Engl an

Nucl ear) in byf m xture (2000 c.p. m*iHyNR&E, ation ni 0
[err] of th&.A L3t ssue suspension. The tubes ghen diluted to 1
m. with bu tute, giving a final concentration of2 $err] or [err] M
test conpound amd{apprOX|nater 100 pM[err]-spiperone. The sanples were

i ncubated at [err] for 15 mn éfs filtered in vacuo on glass fiber filters
and counted by I] '8 gh } '%wrspectronetry. For each of the test
conpounds, the [Jgﬁ# aﬁ (r] reached at the highest concentration ([err]

= 1000 nM of tgst conz)ound H£e results in Table 2 were reported as

>1000 nM For #HRrence co nds, where the [err] was reached (or
exceeded) witlf C orrgrnal concentrations, the tests were repeated
utilizing 154, 2 and 4 tines the concentration esttmated (fromthe
original cOncen 4at|ons) to be closest to the [err], so as to nore
accurately detefnmne the [err]. These |atter results are reported |n Table
2. Al samples were run in duplicate. B) Antagoni sm of

Aponor phi ne-1 nduced Enesis in Dogs Unfasted beagle dogs of both sexes were

used .as test subjects. Test conpounds and aponorphi ne were each
adni ni stiddesl procedure is described in published Japanese Patent

Application (Kokai) No. 51-026840, published March 5, 1976.

// 2 5

cocl . CONHCH CHZN\\
~— ar® /CHZ AR® C2Hs
g) {l1) BN

3 \\CH 5 3
2 R
R —>
NHCOCH, NE,

(2) diethylamine
(3) basic hydrolysis

In this procedure, the 4-amino substituent is protected by
acylation, e.g. formation of an acetamido group, which is
subsequently hydrolyzed to the free amino group in the final
product. This procedure, and variations thereof, is described in

. published Japanese Patent Application (Kokai) No. 47-18652,
published September 16, 1972.



subcut aneously as aqueous solutions, with the test conpound being
agfitni stered 30 mnutes prior to the admnistration of the aponorphine. The
dogs were observed for 60 mi nutes af#=@6=adni n- istration of the aponorphine
for either enesis or conplete protection fromenesis (quantal response).
Aponor phi ne G&=N adni ni stered at a dose of 0.3 ng/kg. Since the test /

conﬁqunds o e esg@ntially void of aponorphi ne antagoni sm thg%:mere
adm ni st erfd~3 dose of 3 ng/kz. Fai l ure -30- to reach 5C Jantagonism
(preventi ¢ enesi s) at that+tdbieyerdalkemnk ed i n Tabl e—t—as—=3~y/ kg.

LIS e 1P djgson conpounds such as netocl opram de, alizapride,
cl ebopft de al nperi done have dopam nergi c antagoni st activity, |ower
doses of these standards were adm nistered, and the calculated [err] are
reported in Table 1. Al tests were run in at |east.t dogs. C) Antagoni sm
of Cisplatin-lnduced Enesis in the Ferret Adult, ,§castrated Fitch

ferrets BNSE-LEQ¥eriadksdest hetized H%NUH@GME?barbital sodi um (30 ny/ kg,
i.p.). The Jentral,and dorsal area of tThe ck ¥ s ed and 4.3 cm

i nci sion | v ~°%he | eft jugular_vein is exposed li gaged with a silk
suture at ¢ephalic end. The indwelling catheter .l.s constructed of
Silasti B cmin length (0.020 inch I.D. x 0.037 inch OD.) with a
2 cm p®&yet ] ene”sl eeve (0.045 inch I.D. x 0.062 inch O D.) fitded with

heparin (10® units/m) and seal ed

C.,H ‘ b
N’/, 275 | - L85 |
HN=CNHCE,CH, _ conacazcx2|~< :
ARZ c 2H 5 A.Rz C.H 5 _
H+
25 &3 > g5 23
g hydrolysis r4 U
This procedure, and variations thereof, is described in Belgian
Patent No. 692,670, published July 17, 1967.
~

. The physiology and neuropharmacology 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-
receptor trigger zone (CTZ). The emetic center, which is the
final common pathway for all emetic stimuli, is located in the
lateral reticular formation of the fourth ventricle. The CTZ is
also located 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 doﬁamine receptors, in the CTZ generate impulses which are
transmitted to the emetic center, and emesis results. Reflex-
induced vomiting may also be caused by irritation (and resulting



at the exposed end with a-23 gauge x 1 inch needle crinped at both ends. A
smal | .,cut is nade in the jugular and the [err] inserted, allowing the free
end to be delivered through a 13 gauge X o9 cmtrochar under the skin and

attached to the nape of the neck with a silk suture. The ferrets are housed

in i nding e § Faﬁ%nﬁ%é”dﬁ@f'oghéegﬂﬁar SRR &ffgéﬁm}g?&iaa o the

test day, the test conpourds were adm nister 1 m/kqg)
vi a thefet,%ﬁﬂ‘é?EF snmtm CekTat POIUM SOGYHLRR-es ﬂre eq:o:etem efi mherhram

cispl atiig) 51 ¥6veR WoS BY eifserlebY sadeiced c[zeréxﬂeﬁryS' Otmscakhea'fhﬂﬁa ar
stirring and sonicating ,until dissolved. The resultlng sol Ut i on (4 f

was rrarl?ﬁ%l‘?}]%‘ﬂ Qf PBtACipAtQxNi YPRitARg iin, Patients k§?°%+‘éiﬂﬁe¢b&tnl¢e‘t er
Fol | pvvrtrme ne3eadlyoi Hinst s&babbmatrelae WitH sog@ncuobPERENERal stimu~
conti nyou or foa hour.s %g t|c %glsodes recorded, Twp or nure
eneticiﬁﬁﬁ; es ft Asn Bg nthatpaptiFiRataghyerieingsis ppAjpted
epi SOd@LnJRlﬁaiEyrB IR St WEEEhWinaly Erfeh lsﬁ/z‘.m@lawetherﬁbaam@&yof
t he experlnf proper pl acenent of the catheter was verified. The

resul t Mt §§F are shown in ~ -31- [err] 1 as the percent protection
(graded response) conpared to saline treatment. The dosage and nunber of

animal s also are 300wl h%e W MuhBSt o STy avstidblY antiemetic

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
with cisplatin, which is an effective but highly emetogenic
chemotherapeutic agent.

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

The principal adverse effects of known substituted
benzamide antiemetic agents are due to their dopamine blocking
activity, and include akathisia, acute dystonia, Parkinsonian
features and tardive dyskinesia, often along with nervous system

. depression.

The compounds of Formula I of the present invention are
effective antiemetic agents but’'are not dopaminergic antagonists,
as shown by both in vitro tests (spiperone binding) and in vivo
tésts (apomorphine emesis in the dog). Thus, the compounds of
Formula I have good antiemetic activity (particularly against
chemotherapy-induced emesis) with a high specificity of action,
but with none of the side effect liabilities (such as described



A nunber of conpounds of .this invention have been found to enhance
ﬁﬁhtraction of field-stinulated guinea pig ileum preparations. This
activity is considered to be correl aLgg-w t h gastrokinetic (prokinetic)

activity in vivo, i.e. enhancement of gastric notility and gastric -

CPAYDUS) MHAE! ardPh8saeinted visth Hihe! Bbpahlided: 3 Rt doURl B Rd axed
300- 400 are sac |%|ced hy. cervi cal di sl ocation. e tern1%a por tion of
t he®f| & yted eanzepddejiantiemetis agedhssegment nearest to the

il eocecal junction. The strips, 3-4 cmin |length, were nounted in a 20 m

bat h i ni bs, physi jcal buyff lution. The buffer w
bubbl cd wi th SERY 88, FBR BAEIEIRTE puALiab e SubatTtured Benaias

?dj augéﬂé_ hmtﬁ.éingtl::iandlgehts{c im_a\slrnegﬁuubpb:a' laﬁie_télwi&j:@uths{,gnﬁl gt |) on
or m putes.. For.electric stinmulatiqn, a.platinumwre at hode) was
| madgbdohi ek s Aetu iy and, Ae Brash L iin the tHeALRRE OF v
a{tdﬁhﬂ?&?&sﬂrglﬁféd fodﬂﬁgﬁir&&f%ﬂdtﬂrﬁh&e@tﬂﬂ&i ﬁﬁﬁfﬂiﬁngéﬂch as
stinula oaxi a a . i me e _volta egessary to oduce maxi num
DT Eharged FEL ALY Bhatyind Ly nsethee. A tRIEE, SaPhogEeT orme
evgrglflﬁpsanﬁldﬁxe Alike.t hGohie ré:huthequx’n_pbhnﬂsl ] @:;f ;m:fﬁmdliv\i[jthavb dih
sti ation t he . S j s furn and t he
01 Hed eBien, 08 BavE aBedyaldd BiniTar kol Melbttosindd "R BRe™, 10
t wi fidlAestimulatedeguinest gitg ileumwhebes (Fable 2) srivhiel. ishene
co ' .ilLe I b SQ3 ¢ [ dy. b of a force
o S FARHAIR dhrediihy TN for SIRAERKREIC ROA ey O fsaRg D 2
r edoedanseShhe Y fardenotmpopalteing T Foe nah tagoniistis s thee dcompoendsdof <
CONg L 2bhaA"Y o not have the above-mentioned side-effect liabilities
of the commercially available substituted benzamides such as
metoclopramide or clebopride.

‘Biological Test Procedures

a) 3

H-Spiperone Displacement

This test serves to detect compounds capable of dis-
placing the radioactive spiperone ligand in vitro using striatal
rat brain homogenates. It is used to identify compounds exhibit-
ing an affinity to dopaminergic (Dz) receptors.

Rats (150 + 10 g; Charles River) were decapitated, the
corpus striatum dissected out and frozen on dry ice. The tissues’
were pooled and stored at -80°C until used. Homogenates
(Brinkmann Polytron) of the corpus striatum in cold HEPES:KOH
buffer (final pH = 7.4) were centrifuged at 39,000 x G. The
supernatant was discarded and the pellets were re-suspended in
HEPES:KOE buffer and re-centrifuged as above. The supernatant
was again discarded and the pellets suspended in a buffer
consisting of 50 mM HEPES-KOH containing 0.1% (w/v) ascorbic
.acid, 10 puM pargyline, 120 mM NaCl, 5 mM KCl, 2 mM CaCl, and 1 mM
MgCl2 at 20°C; (final pH = 7.4), at a concentration of 1 gm of
wet tissue pellet per 100 ml of buffer mixture.



field stimulated guinea pig ileumpreparations are listed in Table 2, with

th erage % maxi num i ncrease, mninmumeffective concentration [err],
ef fctive concentration[err] [err] and, +B89sone instances, effective
concentrationferr] [err] . -32- [ERR -33- [ERR -34- [ERR
-35- [ERR Tests to determine the Inhibitory Concentrationso
(ICSO) of the compounds of Formula I and reference compounds

versus 3H-Spiperone were conducted as follows. Tubes containing

either 100 uL of buffer mixture (for total binding), 100 uL of
buffer mixture plus 100 uL of 10-4 M D(+)-butaclamol (for blanks,
i.e. non-specific binding),; or 100 uL of buffer mixture
containing 1077, 1075 or 1075 M test compound were prepared. To
each were added 100 uL of a solution of 3H-spiperong (New England
Nuclear) in buffer mixture (2000 c.p.m. in the incubation
mixture) and 800 uL of the striatal tissue susperision. The tubes
were then diluted to 1 mL with buffer mixture, giving a final
concentration of 10°%, 1077 or 107% M test compound and
approximately 100 pM 3H-spiperone. The samples were incubated at
37°C for 15 minutes, filtered in vacuo on glass fiber filters and
counted by liquid scintillation spectrometry. For each of the
test compounds, the IC50 was not reached at the highest
concentration (10™% uM = 1000 nM) of test compound, so the
results in Table 2 were reported as >1000 nM, For the reference
\\)mpounds, where the IC,, was reached (or exceeded) with the
original concentrations, the tests were repeated utilizing 1/4,
1/2, 1, 2 and 4 times the concentration estimated (from the
original concentrations) to be closest to the ICg,s SO as to more
accurately determine the ICSO. These latter results are reported
in Table 2. All samples were run in duplicate.

—~ B) aAntagonism of Apomorphine-Induced Emesis in Dogs

Unfasted beagle dogs of both sexes were used as test
subjects. Test compounds and apomorphine were each administered
. subcutaneously as aqueous solutions, with the test compound being
administered 30 minutes prior to the administration of the
apomorphine. The dogs were observed for 60 minutes after admin-
istration of the apomorphine for either emesis or complete
protection from emesis (quantal response).

Apomorphine was administered at a dose of 0.3 mg/kg.
Since the test compounds were essentially void of apomorphine
antagonism, they were administered at a dose of 3 mg/kg. Failure



[ ERR] -37- -37- [ERR] -38- [ERR] -39- Tables 1 and 2 show the
-(:Eonpounds of Formula | to have useful antiemetic and gastrokinetic

activity, while Table 1 shows that gt conpounds are essentially free of

dopaninergic ant'ago- nism thus avoiding the side-effect |Iabl|ltles of t he

CUid SPEhYnASHY Wl eaguibebh! (hEAVIAIUR (7 BhLETR) Gl MhAINdOUIDCHE

agent's e”co n ni-st ered e| ;
pé‘r@@étaﬂl §-nof 5(33/1% ubp8i 28r g /g Lﬁi’P‘FEeﬁhas CQWP&MM%MQ&P@W*&& case

Ofg il | £8! et deiop Filintdd s Cal 824 g&t ép2da an ?%@ﬁ&&két'“ It

preferably is givén as an intravénous- |niu5| [ arger vol une

ofhave dopaminergic antagonist activity, lower doses of these
standards were admznistered, and the calculated EDso's are

reported in Table 1. All tests were run in at least two dogs.

C) Antagonism of Cisplatin-Induced Emesis in the Ferret -

Adult, male, castrated Fitch ferrets (1.0-1.5_kg) are
anesthetized with pentobarbital sodium (30 mg/kg, i.p.). The
ventral and dorsal area of the neck is shaved and a 3 em incision
is made. The left jugular vein is exposed and ligatéé with a
silk suture at the cephalic end. Thé_indwaling catheter is
constructed of Silastic tubing 18 cm in length (0.020 inch I.D. x
0.037 inch 0.D.) with a 2 cm polyethylene sleeve (0.045 inch I.D.
x 0.062 inch 0.D.) filled with heparzn (1000 units/ml) and sealed

_at the exposed end with a 23 gauge x 1 inch needle crimped at o
both ends. A small cut is made in the jugular and the cathetex/
inserted, allowing the free end to be delivered through a 13
gauge x 5 cm trochar under the skin and attached to the nape of
the neck with a silk suture. The ferrets are housed in
individual cages and allowed 2-4 days recovery before testing.

On the test day, the test compounds were administered
i.v. (3 mg/ml or 1 ml/kg) via the catheter § minﬁtes_brior to and
90 minutes after cisplatin. The cisbiatin solution was prepared
by adding 70°C physiological saline, stirring-and sonicating
until dissolved. The resulting solution (4 mg/ml) was maintained
at 40°C and administered i.v. (12 ml/kg) via the catheter. ~
Following administration of cisplatin, the ‘ferrets were observed
continuously for four hours and emetic episodes recorded Two or
more emetic episodes within a one-minute period was considered as
a single episode.

The ferrets were euthanized with T-61 i.v. at the
termination of the experiment, and proper placement of the
catheter was verified. The results of the test are shown in



parenteral solution (such as Dextrose - 5%in water, £B§trose - 5%in 0.45%
sodi umchloride, Ringer's.Injection or Lactated Ringer's Injection). Wen °
Ut'l'ﬁv9 as a gastroki.netic agent, ‘the coypounds preferably are given
orall y~1f the synptons are not severe. Wth severe synptons, therapy
preferablyighguiag Rew npetéént. d@édtibnaﬂytﬂﬂéar%hl nsd) | cdrisa SE3 ¢
synpt ons ierr] at whi c tlgg oral adm ni @%ﬁ stltuted The
dosage TRIEAE LERIABRAT of FBPnACEA0SI T PERDERe O ATIEE Toralse hee hoy
are t aksihowanttoeneach otegestrokinetic), the particul ar conpound

adm ni stered, the age, weight and general health of the patient, as well as
the severity of the nmalady, and is within the discretion of the physician.
Wien takpn Gastgo}ime¢idetActivirgses, the conpounds of Formula | are
generally adm ni stered at a dosage of from1l to 100 ng and preferably from
5to 50 ng, from2 to 5 tines a day and preferably four tines a day, e.g.
before each neal mdumlaémdeft bampoﬁmdsrmfpﬁexsn%hvan&&dmum Mnhfound
vom ti asspciated w t g er, che eutic en t he
compourt SRRARER, o€ LaERbRIBT, iy elitre s CACTRYSH BRT A e Y Hovh

vol unme p)feparamﬁ.euﬁ sdhis oab;ti&z&}dmg;nmﬁzdeneﬂow be TraElatedidwith
prefer . o] i A, t' r da The

art | o aFtabRInE s "EtoRins el SRR n LEES P, ] bnbdlizenent of

gastric motility and gastric emptying.

Normal, male guinea pigs (Hartley; Charles River)
weighing 300~400 g are sacrificed by cervical dislocation. The
terminal portion of the ileum was removed after discarding a 10
cm segment nearest to the ileocecal junction. The strips, 3-4 cm
in length, were mounted in a 20 ml organ bath containing Krebs
physioclogical buffer solution. The buffer was bubbled with 95%
- 5% CO
to 1.0 g, and the tissues were equilibrated without stimulation
for 15 minutes. For electrical stimulation, a platinum wire
(cathode) was threaded up through the lumen and another platinum

2 and kept at 37°C. The resting tension was adjusted

wire (anode) was attached to the glass rod that suspended the
muscle. Tissues were stimulated coaxially at 1.5 times the
voltage necessary to produce maximum twitch height, with single
pulses, 0.5 msec in duration, delivered once every 10 seconds.
After the 15 minute equilibration period (without stimulation),
the stimulator (Grass S88 Stimulator) was turned on and the
tissues were allowed to stabilize for approximately 1 hour, or

_until the twitch height remained constant, with washes every 20
minutes. The contractions of the ileum were recorded iso-
metrically by means of a force displacement transducer (Grass
FTO3C) and displayed on a Dynograph recorder. Some of the
compounds of Formula I which showed increased contractions of
field stimulated guinea pig ileum preparations are listed in
Table 2, with the average § maximum increase, minimum effective
concentration (um), effective concentration3o (Ec3°) and, in some
instances, effective concentration50 (ECSO) (uM) .



above, as well as the enmetogenicity of the cancer-chenothera- peutic agent.
| n~general, the first dose should be given prior to ‘the adm nistration of

t he tancer chenot herapeuti c agent_q4.9. 30 m nutes, and then every 2-8
hours after adm nistration of the Chenotherapeutic agent, until the

synpt oms of nausea. and voniting subside or beconme |ess severe, e.g. feu12

to 24 hours

dosage form| @d may nfai n conventional excipients such as binding
agents, filllergs, tlablett|{ng lubricants, disintegrants, wetting agent
the like. Th&taljlet$§ RY w i b deSi €8, dewf hmeLogt &8l @y sorvest iongl

t echni ques. Li'g]uiﬂ pr gpaf aft oits Pol§ oPalG uSe Maf 8 i Fhef ¥ Mo agueous
or oily suspemsi @rs, E)I Ut i ons, emi si ons syrups -or elixirs, or mayjbe a
dry product conStijution with water or other suitable vehicle lpefore
use. Liquid p@pgr ati ®hs} may contain conventional additives such as
suspendi ng 4 g_lg emul s| fying agents, non-aqueous vehicle (1ncluding
edi bl e oil s), g)rose-nvatl yes, as well as flavoring and/or coloring agg¢nts.
For parent efalg aﬁrh,eu gtrption, the conpounds of Fornmula | are conbingd with
a sterile vehl'-tl LDepenfding on the vehicle and concentration of active

i ngredi ent, h{ dsage! fbrm may be a salution or suspension. The vehjcle
normal Iy wi I}l rl.s@ sferile water, at least in |arge part, although
saline sol ufi &h g‘r'uta)sb solutions and the like may be utilized.

| nj ectablec n& aj s e s i i a onyerd i Qn
j 5 gtg w&w&nvawgaw&m{m.gﬂ

and

suspend- strr%v be enpl oyed ention preservatives, buffer-
i ng agﬁntsq thaEi e pl so may be added to the parenteral
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dosag ornms. For solid dosage forns, ei thér the free base or a salt © the
conpoyun of Fornmula | may be used. In the case of aqueous sol utions,

either~oral or parenteral, it is often pre- ferred to utilize a salt of the
conpounds of Fornmula I, due to the usual greater solubility of the salts in
aqueets~sol uti ons. -41- 1t is especially advantageous to fornul ate the

above pharnmaceutical conpositions in unit dosage form for ease of

adm ni stration and uniformty of dosage. Unit dosage formrefers to
physically discrete units suitable as unitary doses, ®each unit containing a
predeterm ned quantity of active ingredigqat, cal- culated to produce the
desired effect, in gssociation

ier.
Thi's invention al sojinc|udes; pharmaceutical conposi- tions for the
all eviation of nause® apd yom ting, which conprises an effective antienetic
anount of at |east pBe ;onﬁ) URd ~0& &Of rallen ol ¢ e erea~salct - hydratre-o sol vat e
thereof, plus a pha'Ea; ceytlcarly acceptaﬁle CarrTer. Thls i nvent§ on al so
i ncl udes pharnmaceut | ¢gai{cdposi - tions for the treatnment of disorders
rel ated to inpaired §as ri®imtility which conprise an effective gastric
nmotility facilitat-|gngi@nmneunt of at | east one conpound of Fornulq I, or a
salt, hydrate or so gaﬁeuthereof, and a pharnmaceutically acceptablie
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= T . SRR TN G T TRAR N SismampTeTe T et
carri er ~=t¥% i nventi on al so makKe®S5EEsible t he a A, o
vom ting in a warm bl ooded manmal in need thereof, by adm nistering to

aid mmmual an effective anti- enetic anount of at |east one conpound of
mula |, or a salt, hydrate or solvate thereof, in a pharmaceutically

acceptable carrier. This invention al so nakes possible the treatnent ef s
di sorders related to inpaired gastric notility in a warm bl ooded manmal

by adm nistering to said mammal an effective gastric notility
facilitating anobunt of at |east one conpound of Fornmula I, or a salt,
hydrate or solvate thereof, in a pharrM= ceutically acceptable carrier. As
used herein and jothe claine the term"(lowr)- alkyl" means straight
or branched al ky éﬂmnrécontaining froml to 6 carbon atons. Sinilarly, the
terns "(lower)al kegnyll" gnd -42- "(lower)al kynyl" refer to al Kenyl or
al kynyl chains cp@ ailni 8q 3 @R&tE 8 L ROQ Tt ¥nd. s AL 18 t & Gtjures gi ven
herein are in deg:e%s C§rtigrade.' -43- S
]
2 ele
aﬁxl
Cl=~ 0
L L d
° ol &
LTl
- gl
= - L T T o O e T TR o TR o TR o O T o O O TR T O TR o B T O T )
Oé.ﬁlﬂ
g | °
£ |Eg ~
“ s
8z
T -
[ -
g8
“ = .
© ¢+t £ o
s v o’
ssz\ L o T o T o O s T T TR o O e TR e T e TR e O TR o DO B e O T e OO T ]
DL T - A A A A A A AN A A A A A A A A AN A A A A
E§ &
SES o
tikq
S 248
® &
g:
ii-| sssssssssssszss8s:sz2¢
- & B - E-EEEEEEEEEEEEEREEER" A
L mi o e e g et e gl e e et Pl e e v e e e el eul e
?%g A A A A A A A A A M A A AN AN A A AN
-
4
&
8 2
-gn.
- 5 8§ .
,s . W W W @ €W W € WL N NN NN
= (ST~ .




| 4. atul R

TR e e . T A bl A —— "?*“E““.’._.'Mrﬁm

B -

Preparatlon No. 1 4- Am no-5-chl oro-N [2 (di et hyl ami noYy ethyl]f"&-'.
-2- xybenzam de A) 4- Am no-5-chloro-N- [2- (diethylam no) ethyl]
- 2- oxybenz- am de Hydrochl oride To a cooled (<10) stirred suspensi on of

sodi um hydride (57.44 g of 60% 1.436 noles) in DMF (1275 nl) was added
dropwi s a col d solution of ethanethiol (89.22 g, 1.436 noles) in DVF (250
m). After hydrogen evol ution had ceased 4-am no-5-chloro-N

[ 2- (di et hyl ami no) et hyl ] - 2- net hoxybenzam de (287.0 g, 0.957 noles) (prepared
according to U. S. Patent 3,357,978 [1965]) was added.and the m xture was
heated in an oil bath at 100-105 for 90 m nutes. The sol vent was renoved
in vacuo and the residue partitioned bet®een nethyl ene chloride (800 m)

and water (400 m ) . —~Fhe—agqupous—ayer—was-vwashed w th another portion of
met hyl ene chl ori de jand th% conbi ned organid extracts were back- [err] with
water (150 m). TFegcqnbi;fnad aqueous phasg was cooled in an ice bath and
treated with concent$atied ghydeachl @rnCoagi d (200 m ). After 20 mi nutes the
precipitate was colll®ctledeby TiTtT & Mof,“sdcked briefly on the filter,
slurried with rrethanplg(SéO m ) and again fliltered. The product was dried
in vacuo to give 3QZ $lg "9B% of the titldg conpound as a |ight beige
solid, np 235- [err].i al & Calc'd. for [errf] : C, 48.46; H 6.57; N,
13.04; O, 22.00 FqQuhd|.Cs B7.67; H 6.73; [N, 12.84; O, 21.43 B)
4- Ami no-5- chl or o- N- J % |dise} hyl ani no) et hyl ]}- 2- hydr oxybenz-
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. .}L" . ":-"W"r!n
oM@ T T ed ‘concent rat ed anmoni um hydr oxi de (6 m) was add.eg PR S
5 chl oro-N-[ 2- (di et hyl am no) et hyl ] - 2- hydr oxy- benzam de
| oride (3.0 grans, 0.0093 nole) and the m xture stirred an
addltlonal five mnutes foll owed by the addition of -44- three to four
m of water and another five mnute stirring. After filtration the solid
was washed two tinmes with three m of water each tine to give, after
drying, 2.37 g of the title conpound, np 134-[err]. NWR spectrum (90 MHz)
in [err] gave the follow ng resonances 6: 7.26 (s, 1H); 6.90 (s, 1H); 6.14
(s, 1H); 4.39 (s, 2H); 3.40 (s, 2H); 2. 60(rru|t|plet 6H); 1.06 (t, 6H).
Preparation No. 2 4- Am no-5-chl oro- N-['25’(d| et hyl am no) et hyl ] '

- 2- hydr oxybenzani de ( —
4- am no- 5- chl oro- N-[ 2 (ck 4 hyl agi 80) -~ et hyL;] =2- n@t hOX)kbenza‘m.d (29.5 g,
0.1 nole), sodium hydrox-Ed-b pel Ee;s ( D 0g ﬁ 1 gml e) A 0*2: r opanedi ol
(70 M) was stirred apd $héhat ¢d &ndler & &f | ud &or 2(:howa fotl d by
concentration in vacup. fife fesgdde waE troaged #id h ;I;NnHCI-‘—’g 00 mM) and
again concentrated in va‘CtJ'o Thg &esiglge vva,s,.chr,ormt ogdr aphegl o silica
usi ng net hyl ene chl or &(B0], dAebhandl™ (18)m, afmpni & £0. 5 Hpl vent
system The appropri ate c{ions were conbi ned ard
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concentr at eg‘nﬁ*vacuo and the residue <fystallized fromether togi®e 5.3 g
of p@ct This was dissolved in hot water, and the solution filtered over
charc . The filtrate was cooled and filtered to give 6.7 g of tan col ored
title conpound, nmp 126-[err] (U.S. Patent 3,357,978 reports np [err]).
Anal . ~alc'd. for [err]: C 54.64; H 7.05; N, 14.70 Found: C, 54.44; H,
7.15; N, 14.65 Preparation No. 3 Tetra-n-butyl amoni um salt of

4- am no-5-chloro-N-[ 2-(di et hyl - am no) et hyl ] -2-hydroxybenzam de A sol ution
of 4-am no-5-chloro-N-[2-(diethylam no)- ethyl]-2-hydroxybenzam de

hydrochl oride (10 g, 0.031 nmmol ¢), 5 g sodi um hydroxi de and 100 m water

was treated with tetra-n- -45- butyl asmoni um hydrogen sul fate (10.6 g,
0.031 mmole) with sta+ ng Hre—e+yst-ak-s—were—eolected—washed—w-t h wat er
and dried (14.7 g, 479 . Reprystall ization fromethyl acetate gaveithe
title compound contgi ning one-}e&f woFe of qater, np. 136. 5= erfz |Anal.
Calc'd. for [err]: |C 64. 9p; .,H 10853; N";lo {4E[err& 1321 Fblmd: C,
65.06; H, 10.42; N, |10g4@; [er¥] 134I Exgrmle_.l,; R N RCIC
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4- Ami_no- 5- chl or o- N-[ 2- (di et hyl ani no) et hyli??ﬁ met hoxyé“t‘ﬁ"d)i?:):%;b, ‘ T
“Ure of 4-am no-5-chl oro- N[ 2-(diethyl anino)- ethyl]-2- hydroxybenzam de
d hloride (2.50 g, 7.76 nmoles), 2-chloro-ethylnmethylether (1.47 g,
1575 mml es), potassium carbonate (2.14 g, 15.5 nmmol es) and sodi um bronmi de -
(0.80 g, 7.76 mmoles) in 40 m of dinethylformam de (DW) was stirred at
reflux for four hours. The DMF was renoved under vacuum and the residue \\NSS
redi ssol ved in nethyl ene chloride and washed with water and dil ute NaCH.
The solvent was evaporated and the product was chronatographed using a
gradi ent elution of nethanol -nethyl ene chloride containing 0.25% [err].
The appropriate fractions were conbi ned®®and evaporated to yield 2.34 g

(87.6% of creamaeH*ed—;gl—a—é—Reews-t—g-H—u-z-a&-&-an. of the re5|due from et hyl
acetate gave the tlitle cofipound as a whiitg salid, {np 108-[err]. The NWR
spectrum (90MHz) iln [&rf] |galleSt hes fol | wing Fesopances: 6 8.19 (s, 1H);
6.35 (s, 1H); 4.5|(bw ‘QH‘, 2 (M PH®E84R PH; 3.5 (m 2H); 3.49 (s,
3H); 2.59 (m 6H) | 1.DF (|, &H. Ah4&l. Sahc' & dof [err]: C, 55.89; H,
7.62; N, 12.22 O, o’-ﬁ :ougd.;, G 55.86; Hy £66; N, 12.15 C1, 10.35
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Exanpl e 2 4- Am no-5-chl oroe- N 2-(diethy|anino)ethyl]-Z-QZ-hydroxyethoxy)-
benzam_de The general procedure of Exanple 1 was repeated, except that the
2-chl.6rdet hyl methyl ether utilized theret3®?was replaced by 1.50 g (18. 62
mol es)y” of 2-chl oroet hanol. The crude product was purified by flash

chr omatogr aphy on T8bPkesflsanfcd gbiow 2dee soompevniisucifnFormprlali Ernto have
el uti ony ek £aR! BRalenBLiy| £RE ALY X &1 ALPEVILE UM k14 'f shows
appropriate fractions were conbined and the solid resi'due was
recryst&hatzeher COMRRNGH| aFe| essentiialiy . foeg cfodeppminengiciantago-

' . . o : Q,
BlETon S eriR s emt ok ol pnaraln s
ts

(m 4H)aVailable sybstituted bepzami sigmepnig| andaoestrakingtie]
C, 54. Ggekks? - 33; N, 12.74 Cd, 10.31 Found: C, 54.67; H 7.88; N, 12.92
C, 10.69 Example 3 -

4- Am no-5-chl oro- N-[ 2- (di et hyl am no) et hyl ] -2-(2, 2-di net hoxy-

et hoxy) benzani de ArHE Xdotigo@hdé- 8F Toromelr Of Omd¥y [ Be( daRiAMIsHE ¥Y -either
ethyl]-2-h frox benzam de f drocglorlde (8,06 g, 0.025 nol.e), .
chloro g YehPEE RIRINILY PE BY EHPRPRAtOrYs Bhep utdddzad A% ABonate

(6.91 gangi Shettilce)irminthe 0dase blfogactae(&ﬁrgceﬂvﬂﬁé- ciBlcek in 100 nl of
dry DVF was irred at, reflux for hours..ﬁﬁie&.foun hours at .reflux an
addi 1 FRSTAPRERARRT TR 29RHFS FHGR as cisplatin, it preferably is given

as an intravenous infusion diluted in a larger volume of
parenteral solution (such as Dextrose - 5% in water, Dextrose -
5% in 0.45% sodium chloride, Ringer's Injection or lLactated
Ringer's Injection). When utilized as a gastrokinetic agent, the
compoundﬁ 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
\H)bside, at which time oral administration may be instituted.

The dosage of the cocmpounds of Formula I depend on the
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.

L

When taken for gastrokinetic purposes, the compounds of
Formula I are generally administered at a dosage of from 1 to 100
mg and preferably from 5 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
Formula I are generally administered (diluted in a larger volume
of parenteral solution) 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



agent (6.23 g, 0.05 nole) was added. The m xture was filtered and the DWF
was renoved under vacuum The oily residue was redissolved in nethylene

chl ori de- and washed sequentially with water, aqueous 1.0 N NaOH, water and
saturated NaCl solution. The solvent was evaporated and the product was
further purified -47- [err] chromatography using a gradient elution\gf
met hanol - met hyl ene chl ori de containing 0.25% of ammonia. The appropriate
fractions were conbi ned and evaporated to give a yelll ow resi due.

Recrystal lization fromethyl acetate-pafg.ol eumether yielded the title
conpound as a white solid; wt. 5.5 g (59.8%, np 64-[err]. The NVR spectrum
(90 MHz) aibnvgeraq wmlle adlahbobhewqg:ires:ynaﬁcehe Carticeld chemotidrab. 32 (s,

1H); 4.8 ené 4% o l}%ne?k&; é’xé)‘?fi(:% EB'L ﬁieﬁ gggu 5;;}-,%% (m
2H): 2.4

s i shrasiaRyot £hS parfer Hcg?m peptigragsnty e 94

- Exanpl e aommm.s and m:u\p?grz 02 Hx,olua:m A@)‘-er I‘gdu]inz.s[t@athm hoet yehiehOXy ) -

t hyl ' 34
e 6%%0)(%?3@% um@a\geht S&fi?%ﬁh?lagﬂﬁﬁbﬂﬁ &F ,meun}mmame 9

2-am rio- SeEAfaf B0k denfl dnvHinclist) S8 nfR ot Bietee e

Tablets and capsules for oral use preferably are in
unit dosage form, and may contain cpnventional exciﬁients such as |
binding agents, fillers, tabletting lubricants, disintegrants,
wetting agents and the like. The tablets may, if desired, be
film coated by conventional techniques. Liquid preparations for
oral use may be in the form of aqueous or oily suspensions,
solutions, emulsions, syrups or elixirs, or may be a dry product
for reconstitution with water or other suitable vehicle before
use. Liquid preparations may contain conventional additives such
as suspending agents, emulsifying agents, non-aqﬁeohs vehicle
{including edible oils), preservatives, as well as flavoring i.#
and/ocr coloring agents.

For parenteral administration, the compounds of Formula
I are combined with a sterile vehicle. Depending on the vehicle
and concentration of active ingredient, the dosage form may be a
solution or suspension. The vehicle normally will comprise
sterile water, at least in large part, althbugh saline solutions, w
glucose solutions and the like may be utilized. Injectable
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 I may be used. In the case of
aquecus solutions, either oral or parenteral, it is often pre-
ferred to utilize a salt of the compounds of Formula I, due to
_the usual greater solubility of the salts in aqueous solutions.



(3.57 g, 0.012 nole) in 15 M dry DV at roomtenperature over 18 ninutes.
The mi-xture was then stirred an additional hour giving:essentially a clear
solgfrﬁi. To this was added dropwi se a so] uti-on of 2-nethoxyet hoxynet hyl
chiOride (1.74 g, 0.014 mole) in 5 n d4ADVF. After an additional four
hours at anbi ent _t enperat ur mxture was concentrated in vacuo, and

e e
the residue partﬁﬁ(ﬁﬂxFiB?ﬁééhgﬁa FVRISPYS 2 50 late therabevers
n). Tgkassdeeut iRl cconposltianisedn Wittt Wabbage HoriwrfdPreasé &et hyl ene

chloride. . Atter canbi ni ng, the organi c phase was shed jhree tines with 50

o of AUBHA4AESAS LY SRR YRR EREHY tHn @S HRRaTE ros Un dR44E E0TBTBIEFS

sodi gmo uphgs&cla{wy atscreecacaninat ehiitalybeuas h@i@ﬂ%&t@hlad’éeflr a@achf uné.t

resi du stallizatio rom,ether _gave 2.53_grans of the tifle co un

7o Gepr pLAiSe e Bet PR ed0 AR S [9F  PORIVE cnBTesies nosRl-

resonaswkated EolPrcdudel)theé. Besixedlidffect;48n astddintid) ;withOthe,

2H) ; 3,84, 3 w.3:44 (s, 3H) ; 2.56 (m 6H); 1.04 (t, 6H)

Anal . %ﬁf#%%i %Qaﬁgéféi?ﬁ;gg}%ﬁ. 7.56: N, 11.24 Found: C, 54.16: H,

7.75; N, 11.16 Exanple 5 4- Am no-5-chloro-N- [2- (diethylam no) ethyl]-2-

(2-propanon- 1-yl Jue-e OX Lde a St S I an. .of -

- ani no- 5- chi Oro&m%_f&@&ﬁ@%g 2124 ﬁxéﬂggs Bﬁggﬂxic%ut%cal composi
tions for the alleviation of nausea and vomiting, which comprises
an effective antiemetic amount of at least one compound of
Formula I, or a salt, hydrate or solvate thereof, plus a pharma-

\_ ceutically acceptable carrier.
~This invention also includes pharmaceutical composi-
tions for the treatment of disorders related to impaired gastric
motility, which comprise an effective gastric motility facilitat-
ing amount of at least one compound of Formula I, or a salt,
hydrate or solvate thereof, and a pharmaceutically acceptable
carrier.

This invention also makes possible the alleviation of

- nausea and vomiting in a warm-blooded mammal in need thereof,
by administering to said mammal an effective anti-
- emetic amount of at least one compound of Formula I, or a salt,
hydrate or solvate thereof, in a pharmaceutically acceptable
carrier.

This invention also makes possible the treatment of
disorders related to impaired gastric motility in a warm-blooded

mammual, by administering to said mammal an effective
gastric motility facilitating amount of at least one compound of
Formula I, or a salt, hydrate or solvate thereof, in a pharma-
ceutically acceptable carrier.

As used herein and in the claims, the term " (lower)-
alkyl®” means a straight or branched alkyl chain containing from 1
to 6 carbon atoms. Similarly, the terms " (lower)alkenyl"” and



(di et hyl am no) et hyl | - 2- hydr oxybenzam de hydrochloride (5.0 g, 16 mol es)
and pot assium carbonate (10.62 g, 77 mmoles) in DVF 25 m) was added

| oroacetone (2.32 g of 90% 22 m’ml_gil and the mxture stirred vigorously
for 5 hours, fol.lowed by pouring into water (130 m) and filtration to.- B

gi vg, \ ' wd C oduct.. ' 1ssalved.in "
Tet RENE ) LARL S et S RERDL G WL \a thE doRE Rl nar Y
confeomr & iten Gncarbony atginis zatAbh démpeeatagiesicgivem heredncatre dinve
4.1 ), kil e conpound as white solid, np 105-106.5. The NWR
(Qoéﬁ/glzr)gélgn (E'ééjrnﬁ’eggég't he followi ng resonances: 6 8.44 (s, 1H); 8.24 (s,
1H); 6.16 (s, 1H); 4.72 (s, 2H); 4.4 (s, 2H); 3.6 (m 2H); 2.68 (m 6H);
2.28 (s, 3H); 1.08 (t, 6H). AnaL. Calc'd. for [ ERR] : C, 56.21; H, 7.08;
N, 12.29 d, 10.37 Found: C, 56.14; H 6.97; N, 12.29 d, 10.29 Exanple 6
4- Am no- 2- (2- phenyl - 2- oxoe thoxy) -5-chloro-N- [2- (diethyl ami no) -
et hyl ] benzam de To a stirred suspension of sodium hydride (320°ng of 60% 8
nmol es, washed with n-pentane) in DMF (15 m) was added - 49-

4-am no-5-chloro-N [2- (diethylam no)ethyl] -2-hydroxybenzam de

hydrochl oride (1.289 g, 4 nmoles) and the mixture stirred for 20



m nutes foll owed by addition of chloroacetophenone (619.ny, 4 mmol es). The

nkx%ire was stirred 4 hours, poured into ice-cold water'(50 nl) whereupon a
i4d separated out. This was isolated 8¢3=iltration, dried and

recrystallized fromnethanol to give 810 ng (50% of the title conpound as

white solid np 153-[ERR]. The NNFRrespzration(#.MY¥z) in [ERR] gave the

follow ng resonances: 6 8.64 (bs, 1H); 8.2 (s, 1H; 8 (m 2H); 7.6 (m,

3H); 6.22 (s, 1H); 5.36 (s, 2H); 4.4 (s, 2H); 3.52 (m 2H); 2.64 (m GW

1.01 (#rAQHMOﬁﬁﬁﬂhlﬁxchd[Zﬁﬁdieﬁﬁﬁlamtnoeatﬂylh+Z%hydmoﬁybéﬁzdﬁleb

8.78 Found: C, 62.54; H 6.39; N, 10.83 d, 8.68 Exanple 7

4- Am no- 2- (but an- 2- on- 3- I)oxy 5- chloro N- 2 dlethylan1no)

et hyl ] Bdnzadi-hsnime a5 schd oy , ' spdnohetbhitl ) g

ol e, washggdd hyhap hﬁ@%&dé‘[mF (2|ﬂ) “was added

4-am no-5-c hforn‘ﬁ???‘égrethwf?nn no)ethyl] -2- (2-propanon-1-yl) -

oxybenzam de, prepared in Exanple 5, (0.349 g, 1 nnnle) under nitrogen. The

mxture was sti rrﬁg !f“&bbll)ﬁ\ﬁ)'ékti okt D¥£eaosn. fb%?,ofmé?%;egotgfgwaa% .

(0.07 m, 160 was added and stirri cont 1 nued

The i 46T &4 Er 608 oded Icmakes hainr DNEJ (3275 mdde was cadded dropvise
organi g ghage sBhefom bt WRinetkist. (99”9§n§r atlechaae"“indi?sfefhdﬂ F (250

chr omat ?raphed on deactivated silica using nethylene chloride

et har® frermbriEogens puwiien shaderrashsd Anamingalech aEerbins
wer e C?QhW&iéﬁHyIHMEhéﬁ@tﬁ@ﬂﬁ-ziﬁéﬁhé*?benzamlde (287.0 g, 0.957 moles)
(prepared according to U.S. Patent 3,357,978 [1965]) was added
and the mixture was heated in an oil bath at 100-105° for 90
minutes. The solvent was removed in vacuo and the residue

partitioned between methylene chloride (800 ml) and water (400

-

ml). The agueous layer was washed with another portion of
methylene chloride and the combined organic extracts were back-
\\)hed 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 precipitate was collected by
filtration, sucked briefly on the filter, slurried with methanol
(500 ml) and again filtered. The product was dried in vacuo to
give 302.3 g (98%) of the title compound as a light beige soligd,
mp 235-237°.
—
« HCl: C, 48.46; H, 6.57;
N, 13.04; Cl, 22.00
Found: C, 47.67; H, 6.73;
N, 12.84; Cl, 21.43

_Anal Calc'dé. for CIBHZOCINBO2

B) 4-2mino~S-chloro-N-{2~(diethylamino)ethvl]-2-hydroxvybenz~-
amide .

To stirred concentrated ammonium hydroxide (6 ml) was
added 4-amino~5-chloro-N~[2-(diethylamino)ethyl]-2~hydroxy-
benzamide hydrochloride (3.0 grams, 0.0093 mole) and the mixture
stirred an additional five minutes followed by the addition of



compound as a heavy oil. The NWVR spectrum (90 MHz) in [ERR] gave the
follow ng resonances: 6 8.24 (s, superinposed over broad singlet, 2H); 6.08
(s, 1H); 4.70 (g, J=5.4 Hz, 1H); 4.44 (s, 2H); 3.56 (m 2H); 2.62 (m 6H)
2.2 (s, 3H; 1.6 (d, J=5.4 Hz, 3H); 1.04 (t, 6H). -50- B) f

4- Am no- 2- (but an- 2- on- 3-yl ) oxy-5-chl oro- N-[ 2- (di et hyl am no) - "
et hyl ] benzam de hydrochl oride To a stirred suspension of

4-am no-5-chl oro-N-[2-(di - ethyl am no) et hyl]-2-hydroxybenzani de

hydrochl oride (1.94 g, 6 mmol es) .and pg‘gssiun1carbonate (4.16 g, -30

mmol es) in DMV (10 m ) was added 3-chl or o- 2- but anone (0.95 g, 8.9 mmol es)
and the yRzéeine Tbukrell éf)rwa'i:dipglha, gr{:]@tﬂéw\mivhymmﬁuéé @tﬂz@iﬂﬁ}l"at er and
extracti c A r.act s_washed.we th water,
dried an‘g&f\gntggrjig?é%%fp%eva@g}&# ‘?‘ﬁg "r’%ssl é&?ﬁ% 8?§s‘6${}b§)ﬁxﬁ°_1’-‘ r®panol
and tr eakesneRRN2RARE) t9 GV @ 80T cATINR r 2 P3NnTt Of the tdklei |y resi due.
Thi s wascampeandl, | ing €13 {+138°anet HRR Spelctfen MIQdMRE) I BF rotigl baveduid om

2- propa KV theat bkl e C u 8 s tife hem hydrate.
Anal . Carﬁycl'%.giggrge%‘éﬁ éﬁ 6'C 75?.308&21{,@8 389%(3181@6 d, 17.71 Found:
C, 51,2814 (§:gaH) \ 4413 B, @) 713.49 (S, 2B); 2.60 (multiplet, 6H);

4- Am no-L-0ebUtan6R) on- 3-yl ) oxy-5-chl oro- N-[ 2- (di et hyl am no) -

Preparation No. 2

4-amino-S-chloro-N-[2-(diethylamino)ethyl)-2-hydroxybenzamide
(Alternate Procedure) : : ’

A mixture of 4-amino-5-chloro-N-[2-(diethylamino) -
ethyl]-2-methoxybenzamide (29.5 g, 0.1 mole), sodium hydroxide
pellets (4.0 g, 0.1 mole) and 1,2-propanediol (70 ml) was stirred
and heated under reflux for 20 hours followed by concentration in .
vacuo. The residue was treated with 1IN HC1 (100 ml) and again - i_/
concentrated in vacuo. The résidue was chromatographed on silica
using methylene chloride (90), methanol (10), ammonia (0.5)
solvent system. The appropriate fractions were combined and
concentrated in vacuo and the residue crystallized from ether to
give 9.3 g of product. This was dissolved in hot water, and the
solution filtered over charcoal. The filtrate was cooled and
filtered to give 6.7 g of tan colored title compound, mp 126-7° o/
(U.S. Patent 3,357,978 reports mp 160°}.

Anal. Cale'd. for 013320C1N302= C, 54.64; B, 7.05; N, 14.70.
Found: C, 54.44; H, 7.15; N, 14.65

Preparation No. 3

Tetra-n-butyl ammonium salt of 4?amino-5-chlorb-N¥lz-fdiethyl-
aminolethyl]-2-hydroxybenzamide

A solution of 4-amino-S5-chlorc-N-[2-(diethylamino) -
ethyl}-2-hydroxybenzamide hydrochloride (10 g, 0.031 mmole), S g
sodium hydroxide and 100 ml water was treated with tetra-n-



ethyl] benz am de Hydrochloride To a stirred suspension of

4-am no-5-chloro-N-[2- (diethylam no)ethyl]-2-hydroxybenzam de

hydrochl oride (19.4 g, 60 noles), potassium carbonate (41.6 g, 0.3 noles)
and sodiumiodide (10 g) in DVF (100 nl) was added 3-chl oro-2-butanone (9.5
g, 89 ™wles) and the m xture vigorously stirred and heated to 70-80 for 2
hours foll owed by cooling and partition between water and net hyl ene
chloride. The organi c phase was washed with water, dried and concentrat ed.
The residue was treated with 2N HCO and azeotroped w th n-propanol, and
crystallized fromacetone.to give 19.0 g (8499 of the title conpound np
177-Terr]. Ex | e

4- Am no- 5- chl %Y‘E?la’;g)ﬂt“?!‘?&we{m%%%%@“étfﬁﬁ] (30 1§ Sl AFE )DmRYedx with

2- on- 3-yl | oxyseimdmgde Tbeacsystalsd wenepeoklented seashednwitd wd€ef Cand g oOf

60% 5 nmol es 1 &h nt ' : Ma&,gﬁd ' a
sol uti on- of 4@:%%1;@ g-'wbg ag?gbnf%- i‘igi%ﬁéﬁ%}o Wt YRR
N-[ 2- (di et hyl 238§ i Een FPPBRIBS fRFadping é‘?eﬁ‘ pels of kT 1®ni). After
hydr ogen evol 136 Er138ssrded, allyl brom de (690 ng, 5.7 mmol es) was added
and the mxture stirred for 72 hours, followed by partition between water

and net hyl ene, chl ori de, ,Thg organi c .phase, shed w water, drjed and
concent r at ed. 22 ‘edrag'gi'Sﬁegﬂgs@éyﬁéﬁgpéézaﬁ'ﬁi%ﬁ dga\(lz\H\r}aﬁ'e rstPt , using
net hyl ene chl oride (100), nethanol (4), amonia (0.8).10.H4e H,0, 1.71

Found: C, 65.06; H, 10.42;

N, 10.40; 820, 1.41

Example.1

4-2mino-5-chloro~N-[2-{diethvlamino)ethvl]=2=-({2-methoxvethoxv)-
benzamide

. A mixture of 4~amino-5-chloro-N-[2-(diethylamino) -~
ethyl]~2~-hydroxybenzamide hydrochloride (2.50 g, 7.76 mmoles),
2-chleoro-ethylmethylether (1.47 g, 15.5 mmoles), potassium
carbonate (2.14 g, 15.5 mmoles) and sodium bromide (0.80 g,

7.76 mmoles) in 40 ml of dimethylformamide (DMF)} was stirred at
reflux for four hours. The DMF was removed under vacuum and the
residue was redissolved in methylene chloride and washed with

_ water and dilute NaOH. The solvent was evaporated and the

N product was chromatographed using a gradient elution of
me?hanol-methylene chloride containing 0.25% NH,OH. The
appropriate fractions were combined and evaporated to yield
2.34 g (87.6%) of cream-colored solid. Recrystallization of the
residue from ethyl acetate gave the title compound as a white
solid, mp 108-110.5°. The NMR spectrum (90MHz) in CDcl3 gave the
following resonances: 6 8,19 (s, 1H); 6.35 (s, 1H); 4.5
(bs, 2H); 4.2 (m, 2H); 3.8 (m, 2H); 3.5 (m, 2H); 3.49 (s, 3E);
2.59 (m, 6H); 1.02 (t, 6H).

Anal. Calc'd. for CIGHZGCIN3°3= C, 55.89; H, 7.62; N, 12.22
Ci, 10.31

Found: C, 55.66; H, 7.66; N, 12.15
Cl, 10.35



appropriate fractions were conbined to give 0.58 g of crude product as a
heavy oil. This was crystallized fromether to give the title conpound as a
yhite solid, np 138-140. The NWMR [err] (90 MH#z) in [err] gave the follow ng
resonances: 6 8.24 (s, 1H); 8.0 (bs, 1H); 5.92 (s, 1H); 5.9-5.0 (m 4H); '
4.38 (bs, 2H); 3.58 (m 2H); 3.0-2.3 (m 8H); 2.28 (s, 3H); 1.62 (s, 3~
1.04 (t, 6H). Anal. Calc'd. for [err]: C, 60.67; H 7.68; N, 10.61
Found: C, 60.34; H, 7.67; N, 10.54 Exanple 9 4-Aninq-5-ch|oro-2-
(cycl ohexanon-2-yl) oxy-N [2- (diethylam no) - ethyl] benzam de A
suspensi on of 4-"am no-5-chi or o- N-T 2- ( di4#t-hy| ani no) -
et hyl ] - 2- hydr oxybenzam de hydrochl qride (6.4 g, 20 mol es) and potassi um
carbonate (13.8 g, 0.1 nole) in Emﬁ§$522§L$ and 2- chl orocycl ohexanone (3.8
g, 28.6 mmles) was stirred for 4 days, followed by partition between water
and et hyLgnenshs 0 18R o-Fh¢2 0 F Aifet Ky 1A RE ) ¥ESy VAFLGS -1oh L o ddhogay 87, dried
and concgghrg£§§i The resrdue was cnromatogr apned on deactrvatea srlica
using = hyl ene chl oride (100), nethanol (4), ammonia (0.5) as the
sol vent system The appropriate fractions were conbined and further
purified by | ow premsgefersllupfbsdtur@nbetrdipld Q Fh¥erdpdhiedf ekbheptit!e
Conpoundtﬁﬁtatﬁéﬂiugﬂi%§oggﬁplmglgif“&%h%geﬁiilized therein was éeplaced

by 1.50 g (18.62 mmoles) of 2-chloroethancl. The crude product

was purified by flash chromatography on 50 g of silica gel

(230-400 mesh) using a gradient elution of methanol-methylene

chloride containing 0.25% ammonia. The appropriate fractions o’

were combined and the solid residue was recrystallized from

acetonitrile to yield 1.30 g (42.5%) of the title compound, mp

144-146.5°. The NMR spectrum (90 MHz) in DMSO/CDCl, gave the

following resonances: & 8.1 (s, 1H); 6.4 (s, 1H); 4.75 (bs, 2H);

4.05 (m, 4H); 3.6 (m, 2H); 2.7 (m, 6H); 1.1 (t, 6H).

' . ' | \,/
Anal. Calec'd. for C15324C1N303. C, 54.62; B, 7.33; N, 12.74
cl, 10.31
: FOl.lnd: C, 54- 67: E' 7088; N' 12. 92
cl, 10.69 '
Example 3
4-Amino-5-chloro-N-[2-(diethylamino)ethyl}=-2-(2,2-dimethoxy- o’

ethoxy)benzamide

A mixture of 4{-amino-5-chloro-N-([2~(diethylamino) -
ethyl]-2-hydroxybenzamide hydrochloride {8.06 g, 0.025 mole),
. chloroacetaldehyde dimethyl acetal (6.23 g; 0.05 mole), potassium
carbonate (6.91 g, 0.05 mole) and sodium bromide (2.57 g, 0.025~
mole) in 100 ml of dry DMF was stirred at reflux for 8 hours.
After four hours at reflux an additional amount of the alkylating
agent (6.23 g, 0.05 mole) was added. The mixture was filtered
and the DMF was removed under vacuum. The oily residue was
_redissolved in methylene chloride and washed se@uentially with
water, agueous 1.0 N NaOH, water and saturated NaCl solution.
The solvent was evaporated and the product was further purified



trum (90_MHz) .in [err] gave the follow ng resonances: 6-@.4 (bs, 1H); 8.16

(s, IHE 9. 14 (s, 1H); 4.7 (m 1H); 4.3 (s, 2H); 3.56 (q, J=7.2 Hz, 2H)
.62 (nr H,; 2.3-1.4 (m 8H); 1.04 (t, Jg7-2 Hz, 6H). Anal. Calc'd. for
err C, 59.75; H 7.39; N, 11.00; d, 9.29 Found: C, 59.40; H,

7 32 Ny Ehrhiad rS 29 E&a 6% ad;ent elution of methanol-methylene
4- Am no- b-.chl or o- N- dleth 2 [(2

d
pr opan- € g ﬁ? gle HB‘S 3ﬁ¥ rox ﬁEFK%ﬁ%tﬁﬁ?ﬁﬁﬂﬂBf
et hyl | - dreie0 sl Ae & hﬁaybe ma 1t6 give. 4 mm m:hchyeir oxyl ami ne

el ox RECHE A Hht Eatpd B %w Rl A s R AR e
partitiQ&ﬁ%dﬂﬁdﬁpﬂmndga:ua whiﬂﬁnfm%bdnawe.aBdSW?tgﬁﬂﬂi3x1ﬂm?ideeﬁTHe

et nanoF Ba M EpsFtRimn 10 Y, L Eca 3 8akAC e SIS RS FElohBpcess
ion5\éacu6 :gn.d.i Pest;eSBuﬂeGCB%t(gd,l | E; fdoaﬁet(ltyl 2H)qt A eth- ﬁw; aZB)to4g’O\8e
crystgl |(‘§z l@ %55 yn e?ﬁm %%cﬁlﬁﬁ' ghffu% %30%—12 éﬁ)rf err] géng?He

fol |l ow ng resonances [err] 9 16 (s, 1H); 8.32 (s, 1H); 6.36 (s, 1H); 4.72
(s 29 ank10 arc4q) fér @2@%8 68 €M s@le1;1 P2 4555 5uRer 1 pgged

over a apsor p 456H) .
Cl, 9.48
Found: C, 54.21; H, 7.42; N, 11,07
| cl, 10.34
—
Example 4

4~-2mino~5-chloro-N-[2~(diethylamino) ethyl]~2~[ (2-methoxyethoxy) -
methyloxylbenzamide

To a well stirred suspension of sodium hydride (0.34 g

- of 60%, 0.014 mole) in 5 ml dry DMF was added a sclution of
4-amino-5-chloro-N~{2-{diethylamino)ethyl]-2-hydroxy benzamide
(3.57 g, 0.012 mole) in 15 ml dry DMF at room temperature over 18
minutes. The mixture was then stirred an additional hour giving
essentially a clear solution. To this was added dropwise a

'  solution of 2-methoxyethoxymethyl chloride (1.74 g, 0.014 mole)
in’'5 ml dry DMF. After an additional four hours at ambient
temperature, the mixture was concentrated in vacuo, and the
residue partitioned between water (200 ml) and methylene chloride
(75 ml). The agueous phase was extracted twice with 75 ml
portions of methylene chloride. After combining, the organic
phase was washed three times with 50 ml of 10% agqueous sodium
hydroxide and three times with brine; dried over sodium sulfate,
filtered, concentrated in vacuo, to give 4.26 grams of residue.
Crystallization from ether gave 2.53 grams of the title compound,
mp 79-81°C. The NMR spectrum (90 MHz) in CDCl3 gave the
following resonances: & 8.18 (s, 2H); 6.61 (s, 1H);



-53- Anal. Calc'd. for [ERR]: C. 53’,. 18; H 7.11; N, 15.50;
, 9.80 Found: C, 53.18; H, 7.01; N, 15.36; d, 9.52 Exanple 11
4- Ami no-5-chloro-N- [2- (diethyl amixogg-ethyl] -2- [(2-methoxyin no) -
propan-|-yl] oxybenzam de The general procedure of Exanple 10 was rgpeated
exsenb t(lggt Zﬂ‘)e: hddtoxxlsamzm ;hmrwhhe;l ga) ysaq siohqis; g 3&psaggd by
2 3@ gﬁr i'gi q e reaction was conducted at” anbi én
ar gi e t title conpound in 70%vyield a as white
SO|Id np 121- [err] fron1nethy|ene chl oride-n- pentane. The NWVR spectrum
(9 ) £ Was .Si t hat , of h an addltlona
QP%# £5:C15 s%ltﬁ'ga%.;'CaI%'dSEXng[&' 7.8, 245 05 H,
7 34; N 15.11; d, 9.56 FouPdunds 5, 694. &16;73487 N5;14:,9211 Qe 9.47

~Exanpl e 12 4- Ani no-5-.chl oro-N-, [2- (diethylanmi no) ethyl] -2-
(2- hydroxypropan- 1-yl) oxybenzam de A mi xture of

4-am no- 5-chl oro- N-[ 2- (dlethylam§£§%1e S

et hyl ]-2-(2-propanon-1-yl)oxybenzam de .28 g, 3.7.mml es) and sodi um

borohydride (80 ng, 2.1 mmoles) in absolute et hanol (15.
4-2Amino-S5~chloro-N-[2-{diethylamino}ethyl]~- 2-(2fpropanon-1-y1)-

oxybenzamide

To a stirred suspension of 4-amino-5~chloro-N-{[2-
(diethylamino)ethyl}-2-hydroxybenzamide hydrochloride (5.0 g, -
16 mmoles) and potassium carbonate (10.62 g, 77 mmoles) in DMF
(25 ml) was added chloroacetone (2.32 g of 90%, 22 mmoles) and
the mixture stirred vigorously for 5 hours, followed by pouring
into water (130 ml) and filtration to give, after drying, 4.57 g
of crude product. This was dissolved in methylene chloride and
filtered over a short alumina column, followed by concentration "

" and recrystallization of the residue from toluene to give 4.16 g
(78%) of the title compound as white solid, mp 105-106.5°. The
NMR (90 MHz) in CDCl, gave the following resonances: & 8.44
(s, 1H); 8.24 (s, 1H); 6.16 (s, 1H); 4.72 (s, 2H); 4.4 (s, 2H);
3.6 (m, 2H); 2.68 (m, 6H); 2.28 (s, 3H); 1.08 (t, 6H).

Anal. Cale'd. for CIGHZ4C1N3O3 C, 56.21; B, 7.08; N, 12.29%
Cl, 10.37 '
Found: C, 56.14; H, 6. 97, N, 12.29

Cl, 10.29

Example 6

4~Am1no-2-(2-pheny1—2-oxoethogy)-s-chloro-N-[2-(d1ethylam;no)-
ethvllbenzamide

To a stirred suspension of sodium hydride (320 mg of
60%, 8 mmoles, washed with n-pentane) in DMF (15 ml) was added



m) was refluxed for 30 m nutes, fol | oved by addition of another 50 ng (1.3
nmol of sodi um borohydride and reflux for 10 minutes.: The mi xture was

acigitied with 2N HO and concentrated i n vacuo. The resi due was
parthi ti oned between water and et her, and43%e et her | ayer was di scarded. The

s de_basi ' dth [ |1t fft [
080 g TAYEnar SrABaRe ave hn Liha iy Lpag ol e §hy e rhik s B beaAmIG S )
o Scientirbar (heimi i mstarins s sy chny 108 4 2
108 (Miapres b ibuad iy (Whaftlonrp¥ clofilcegepRehine 1633 5g. 1 22
a, ;O.xﬁnorelahd: The 0@ re | was65tikireil Hhodls, 9p66ﬁ€&atplt§ ﬂge-qodld T
4- A = O - - :(adi et o t - benz .am.de
> ol oS ED T80 Y SRR 8 O SRPARARE g - 10 mh i Rieds SARITRAR
with n-penfidbration) Mdrid amd nedrystallized from methanol to give 810
4-am nQ: 5- P - di | am hyl ] <& ' d | or.l
(17612 %g 5081 ek ehe A RIY; AohBguEl Es yHANE RBLET6RC1 530, ot i
cool i ngsgectromt HPlaHizlidin iGACHE ghver dheetfollowing (2e8ongncess nminl&kHh4
and sodtwan bigy; 9.0, 1m); 8 (m, 2H); 7.6 (m, 3H); 6.22 (s, 1E); 5.36
(s, 2H); 4.4 (s, 2H); 3.52 (m, 2H); 2.64 (m, 6H); 1.01 (m, 6H).

Anal). Calc'd. for C,,H, . ClN.O.: C, 62.45; B, 6.49; N, 10.40

217°26-""3"3
o c1, 8.78
Found: C, 62.54; H, 6.39; N, 10.83
Cl, 8.68

Example 7
Sy’ 47Amino~2-(butan-z-on-nyl)oxy-S-chloro-N—[2-(diethy1amino)-
ethyllbenzamide

To a stirred suspension of sodium hydride (40 mg of
60%, 1 mmole, washed with n-pentane) in DMF (2 ml) was added
4-amino-5-chloro-N-{2-(diethylaminc)ethyl]~2-(2-propanon-1-yl)~
oxybenzamide, prepared in Example 5, (0.349 g, 1 mmole) under
nitrogen. The mixture was stirred until evolutien of hydrogen
subsided, when iodomethane (0.07 ml, 160 mg, 1.1 mmol) was added
and stirring continued for 1 hour. The mixture was partitioned
between water and methylene chloride, and the organic phase
washed with water, dried, concentrated and the residue
chromatographed on deactivated silica using methylene chloride
(100) , methanol (4.5), ammonia (0.5) solvent system. The
appropriate fractions were combined to give 160 mg of the title
compound as a heavy o0il. The NMR spectrum (90 MHz) in CDCl3 gave
the following resonances: & 8.24 (s, superimposed over broad
singlet, 2H); 6.08 (s, 1lH); 4.70 (g, J=5.4 Hz, 1H); 4.44 (s, 2H);
3.56 (m, 2H); 2.62 (m, 6H); 2.2 (s, 3H); 1.6 (d, J=5.4 Hz, 3H);
1.04 (t, 6H).



rature for 16 hours, followed by pouring into a ki xture of water and
icef and filtration of t he resul ting stLd The product was dissolved in
met hyl ene chloride and filtered over alum na, followed by concentration in -

vacup)t @-gindthc+ 24 ¢bitad~ 2:¢in- 34y F) sRg-5cehtdrad INZesl [dPEL AT AR )

~give 930t>§ ( /99 of ,Lhe_T1 IeACOTPEEEG as W tTe crystarTrme—sot

188- 1808th¥d ] %€ err] gave the followi ng resonances:
6 8.1 (s, 1H); 7.78 (bs, 1FD; 6 44 (s 1FD 4.84 (s, 2H); 4.60 (s, 2H);
3.43 (m 2H); 59 (m.6H); (t Anal . Calc'd. for [err]

C, 55.47; H, 6. I\Fn}‘ifrfé SGSP%S%&“FBSn&'aG%%?MPrQ-Sg[2N(di.e- 95;
G éﬁh?lam;ﬁb&tt&yl142-hydrox benzamzde hydrochloride 1 94

hl Qr 2-(dieth no) (1 cyano etho beﬁzan1de A
m xt §1§1s5 'ﬁﬁ?rﬁ) g 5%113?0‘%‘?’? E;riﬁ o) 3 Ogt“ﬁ‘!g]]@% B@béﬁﬂam de
“hydroz msdaqawss-ghlbtoslzﬁwtag)oneogsgzua.clem@rmﬁésl 56nd, tgéd
p e mmol es) and sodiumi o

(ootikoes” B HRRETESE, 3 hefinl foflonea: By Fouiing fnfo svater, and
f ol | extrtaiot ipnwithi methylensatchlaridéi | t Thei extract was washeal wd11Thi s
Was b BROWAREY " dPLLY! A8 EUnUtE A0 b ShRELY Ol YL ade a a2

dissolved in l-propanocl and treated with 2N HC1l followed by

concentration to give an oily residue. This was crystallized

from acetone and the product recrystallized from 2-propancl to

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

n?;:PThe m xt ure was stlrred in the cold for 1 hour -and at anbi ent
119

Anal. Calc'd. for C17326C1N30 e BCl- 0.5320: C, 51.00; E, 6.80;
N, 10.50; C1, 17.71
Found: C, 51.26; H, 6.86;

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

To a stirred suspension of 4-amino-S5-chloro-N-[2~
(diethylamino)ethyl)-2-hydroxybenzamide hydrochloride (13%.4 g, 60
mmoles), potassium carbonate (41.6 g, 0.3 moles) and sodium
iodide (10 g) in DMF (100 ml) was added@ 3-chloro-2-butancne (9.5
g, 89 mmoles) and the mixture vigorously stirred and heated to
70-80° for 2 hours followed by cooling and partition between

. water and methylene chloride. The organic phase was washed with
water, dried and concentrated. The residue was treated with
2N HC1l and azeotroped with n-propanol, and crystallized from
acetone to give 19.0 g (81%) of the title compound mp 177-1798°.

o’



colum. The filtrate was concentrated and the residue rgcrystallized from
nmet h e chloride-ether to give 3.57 g (84.4% of the title conpound np
139-[fers]. The NWR spectrum (90 MHz) in lg[L] gave the foll ow ng
resonances: 6 8.2 (s, 1H); 7.75 (bs, 1H); 6.28 (1, 1H); 4.97 (q, J=7.0 Hz,

1H); 4.5 (bs, 2H); 3.54 (m 2H);, 2.6 ¢gyam ,gl. 88 (d, J=7.0 Hz, 3H); 1.02
(t, 6H). Anal. Calc'd. for [err] -f—féi%6?7l; H 6.84; N, 16.53; d,

10.46 Found: C, 56.63; H 6.96; N 16.53; O, 9.64 Exanple 15
4- Am nog 3248 e~ NH Po £ §-RL L@ RS P
SUAUNOLS 0 o [T €0

oxoet hoXy)DE [ ]
60% 1025ORMA~yab] OXyBREZAPAAS ) was added 4- ami no-5- chi or o- N-[ 2-
(di et hyl am no) et hyl ] - 2- hydr oxybenzam de hydrochloride (1.612 g, 5 nmol es)

and the mxture stirred for 2Q mnutes,, follgwed hy cqQoljng (i¢ce water) and
20di t1on of et hy| Ty rBLEE e RURRETRICS, O3 RRGRYS FYARLAR (0rd oot

E%‘tl rredgber, ]§0|nilﬁﬂdl6d§$ washed «dith an%ame&hfel_ ia ”’ﬂjtm m)aAr%sénaddead
enperature followe ouring,nt of _ice-cold water. epar at e
Sol | WEOPHEEE: @ SPERHRPBq Ot 4 APAnCT (P FA BT 2Tens BRI CRE S0t Lo P
Thi s var-[2-r(@dettiylans A6 ) erbplbidnd anbde h( DL 78e gt lsem:ﬁdx@)/ei_ﬂbﬂﬁrg (ab
the titpg)COTRYY BPafoldlhn' Svonit'n 'fH 50504, WPy bi'diid"(€8b ng,
5.7 mmoles) was added and the mixture stirred for 72 hours,
followed by partition between water and methylene chloride. The
organic phase was washed with water, dried and concentrated. The

T residue was chromatographed on deactivated silica, using
methylene chloride (100), methanol (4), ammonia (0.5). The
appropriéte fractions were combined to give 0.58 g of crude
product as a heavy oil. This was crystallized from ether to give
the title compound as a white solid, mp 138-140°. The NMR

\iv)ectrum {90 MHz) in CDCl3 gave the following resonances: & 8,24
(s, 1B); 8.0 (bs, 1H); 5.92 (s, 1H); 5.9-5.0 (m, 4H); 4.38 (bs,
2H); 3.58 (m, 2H); 3.0~2.3 (m, 8H); 2.28 (s, 3H); 1.62 (s, 3H);

1.04 (t, 6H).

Anal, Calc'd. for C2°H30C1N,03: c, 60.67; H, 7.68; N, 10.61

-

Found: C, 60.34; H, 7.67; N, 10.54
Example 9

4-Amino~-S~-chloro-2- (cyclohexanon~2-yl) oxy-N-[2-(diethylamino) -~

ethyl)lbenzamide

A suspension of 4~amino-5~-chloro-N-[2-(diethylamino)~-
ethyl]-2-hydroxybenzamide hydrochloride (6.4 ¢, 20 mmoles) and
potassium carbonate (13.8 g, 0.1 mole) in DMF (34 ml) and 2-
chlorocyclohexanone (3.8 g, 28.6 mmoles) was stirred for 4 days,
followed by partition between water and methylene chloride. The
organic phase was washed well with water, dried and concentrated.
The residue was chromatographed on deactivated silica using



yield). The NWR spectrum (90 MHz) in [err] gave the follow ng resonances:
6 8. 2 (s, 1H);'6.16 (s; 1H); 4.7 (s, 2H); 4.40 (bs, 2H); 3.86 (s, 3H); 3.54
(Th] 6 (m 6H); 1.04 (t, B6H). A&2F Calc'd. for [err]: C,
54 70; H 6 76; N, 11.47; d, 9.82 Found: C, 53.57; H, 6.78; N 11.48; d,
9 gmeghyﬁgnelehlorzde (100), methanol (4), ammonia (o 5) as the
Rt 22 P0LaR;, 2 DHE alm%?ﬁﬁékoﬁa%di%x{é"@éﬂ' éBhB%F_a and

eth enzam cétate Mo Irred m xt
4- ammlsez: perdiied> by diavw rsg/raﬁsﬁﬁpetlnmidz -ghxresteeraphydséo give

hydrlo‘t{"é”éf'etﬁg Ritid %d%meas apeb%m@aé:af@&ﬂat erhe RUR spetd

nmol e sodi um i odi de nmol_es) .and 2-chl or oacet am de (0 64 g,
6. 8 A 630 vmgzheépe@%lg ewfef bhes fRddawing Losnancesss theh 4

evapy At ey H 5280 (a8nd iq.f)e. resiguespantti oer @} V\mp,v\at ar @nd 2mt;hyl ene
chl ori de ueous phase s_extracted twice wth thyl ene -chlori'de,
and 3R cfﬁrbl-ﬁﬁ% ax%ctzﬁ)t‘rﬁ €4 {Pvn 8B serdcinl of S’Bet ﬁé’acﬂd%lﬁftmed by
congaﬁjzugpg gR)yacuo. The sem -solid residue was treated with nethyl ene
chloride (15 g and filtered to give a colorless solid.-This was
recrystallized fron1acetonitri|e to give 1.04 g (41% of the title conpound
as amad f -gdléedsolfos crsgogﬁ%geinéoge €he SIS ) rMBe PONYHAN .i00 ;020 gave
t he™TOI T owi ng resonances. .8 (s g 26 (1H, s); 4.8 (s, 2H); 3.8
(m 2H); 3.3 (m 6H); 1.95 (s, 3H); 1.3, . Anal. Calc'd. for [err]

: G 48.51; H 6.94; N, 13.3lFofhd:8. &3 59.40; B, 7.32; N, 10.94;

Cl, 8.99

Example 10

4-Amino-5-chloro-N-[2-(diethylamino)ethyl]-z-[(2-@?droxyimino)-

propan-l-yl]loxybenzamide

P .

V"

A mixture of 4-amino-5-chloro-N~[2-{diethylamino}-
etliyl]-2-propanon-l-yl)oxybenzamide (1.0 g, 2.9 mmoles) and
hydroxylamine hydrochloride (0.3 g, 4.3 mmoles) in methanol (20
ml) was heated under reflux for 10 minutes, followed by
concentration in vacuo. The residue was partitioned between
agqueous sodium carbonate and methylene chloride. The organic
phase was dried and concentrated, and the residue dissolved in N
methanol, treated with charcoal and filtered. The filtrate was
concentrated in vacuo and the residue crystallized from ethyl
acetate~n-pentane to give 0.58 g (56%) of the title compound

_containing 0.25 mole of water of crystallization, mp 112-113°.
The NMR spectrum (90 MHz) in'CDCl3 gave the following resonances:
6 9.16 (s, 1H); 8.32 (s, 1H); 6.36 (s, 1H); 4.72 (s, 2H); 4.36
(s, 2H); 3.68 (m, 2H); 2.68 (m, 6H); 1.92 (s, superimposed over a
broad absorption, 4H); 1.12 (t, 6H) .



Found: C, 48.37; H, 6.88; N, 13.26; O, 8.32 -57- Exanple 17

4- Am no- 5-chl oro- N-[ 2- (di nmet hyl am no) et hyl ] - 2- hydr oxybenzam de The gener al
procedure of Preparation 1A was repeated except that the

4- am no-5-chl oro-N-[ 2- (di et hyl am no) et hyl ] -2- et hoxybenzam de utilized

t her ei nowas repl aced by 4-am no- 5- .
chl or o- N-[ 2- (di net hyl ami no) et hyl ] - 2- net hoxybenzam de (prepared according to
U. K. Patent Specification 1,793,771). The s@jvent (DVF) was renoved in
vacuo, and the residue treated with water and nethyl ene chlori de saturated
Wi th carbon diredi.déalcdacefnr & e, Hnd,t hedrasdeCpr B3lLXe; ilolzated in 89%
yield by extraction with et hanol1. R sanpl e was cgro t,ﬂgr%gr)eg_g a silica
gel colum using nethylene chloride (97), net.angl i} anmoni a_ (0. 3)

sol vent system The appropriate fractiong?/%\ég cSnprhetBiafd dofitentrated in
vacuo. The residue was crystallized from nmet hanoWN,t ¥5 g36ze Cllhe9t52| e
conpound as a colorless solid, np. 163-[err]. Anal. Calc'd. for [err]

: C, 51.26; H 6.62; N, 16.31; d, 1%&26 ﬁpuqq: C, 51.46; H 6.35; N
16.12;° 0,  13.60 Exanple 18 =x2Tp2e 22

4-Amino~S5~-chloro-N-[2~{diethvlamino)ethyl]}-2-~[ (2-methoxyimino)-
propan-l-vl]loxvbenzamide

The general procedure of Example 10 was repeated except
- - that the hydroxylamine hydrochloride used therein was replaced by
methoxyamine hydrochloride, and the reaction was conducted at
ambient temperature (16 hours) to give the title compound in 70%
yield a as white solid mp 121-123° from methylene chloride-n-
pentane. The NMR spectrum (90 MHz) in CDCl3 was similar to that
of Example 10 with an additional singlet at & 3.92 (3H).

~ Anal. Cale'd. for C,.B,.CIN,0.: C, 55.05; H, 7.34; N, 15.11;

17727 43
Cl, 9.56
Found: C, 54.69; H, 7.48; N, 14.92;
Cl, 9.47

Example 12

e 4-2minc-5-chloro-N-[2-(diethylamino)ethyl]-2-(2-hydroxypropan=~
l-vl)loxybenzamide

A mixture of 4-amino-5-chloro-N-[2-~(diethylamino)=-
ethyl]~-2-(2-propanon-1~yl)oxybenzamide (1.28 g, 3.7 mmoles) and
sodium borohydride (80 mg, 2.1 mmoles) in absolute ethanol (15
ml) was refluxed for 30 minutes, followed by addition of another
S0 mg (1.3 mmole) of sodium borohydride and reflux for 10
minutes. The mixture was acidified with 2N HCl and concentrated
in vacuo. The residue was partitioned between water and ether,
and the ether layer was discarded. The agueous layer was made
basic with Na_CO, and the solid filtered off to give 0.80 g (77%)

2773
of the title compound mp 149-150°. The NMR spectrum (90 MHz) in



4- Am no- 5-chl oro-N-[ 2- (di et hyl am no) et hyl ]-2-(2, 2-di nethyl -1, 3- -

di | an- 4-yl ) net hoxybenzam de A m xture of

4- 0- 5-chl oro- N-[ 2- (di et hyl am no) -sdtshyl ] - 2- hydroxybenzam de

hydrochl oride (3.22 g, 10 nmol es),

4-CLdI§¢D gvéé the %ﬂmdtlyini Seddbmaadcan (1665.58 1Bsyins) 8.Dp¢assgu2no
car bpnat : : es iu es n

m [ﬁ(\)ﬁ—" ﬁeétgg : 'rgiﬁu'x of = go‘ho ’s. %ﬁﬁgv\ég"r d{ g E‘guced
pressT £5SHZNe3H3 AudsvabtjrBHYed wi t h wat er and extracted W|th met hyl ene
chloride to give a gum This material was purified using HPLC [Waters prep
500, silica cartridge, nethylene chl ori de- 2- propanol - concentrat ed ammoni a
(10(sria D. Sfalof del lfa:orq ?eé.on Of 3588 ppHepNi.$2¢ N a3 2B; gave
the title conpound as a al | sol fl (%%83%) np. 76-[err]. Anal.
Calc'd. for [err] : C,. 57.06; 10.51; d, 8.87 Found: C,
56.65; H 7.69; N, 10.46; d, BcﬁﬁdﬁxaQMe§&£D8, H, 7.65; N, 12.05;
4-Anino-5-ch|oro-N—[2-(diethylanino)et (§ met hyl i soxazol -

5-yl ) nmet hoxybenzam de A sol ution of the etrab ?ylannnniunlsalt of

4-am no-5- chloro-N-[2-(di ethyl am no)ethyl]-2-hydroxybenzam de (4.82 g,
9.14 mmoles) in 50 m acetonitrihﬁémﬁiérfgued W th 5-hrononet hyl -

4-Amino-5-chloro-2-cvanomethoxy-N-[2~(diethvlamino)ethyl]-

benzamide

To a stirred suspension of sodium hydride (420 mg of
60%, 10.5 mmoles, washed with n-pentane) in 10 ml DMF was added
4-amino~-5~chloro~-N~-{2~(diethylamino)ethyl] -2-hydroxybenzamide
hydrochloride (1.612 g, 5 mmoles) and the mixture stirred for
20 minutes, followed by cocling (ice bath) and addition of S
chloroacetonitrile (418 mg, 5.5 mmoles) and sodium bromide (100
mg). The mixture was stirred in the cold for 1 hour and at
ambient temperature for 16 hours, followed by pouring into a
mixture of water and ice, and filtration of the resulting solid.
The product was dissolved in methylene chloride and filtered over
alumina, followed by concentration in vacuo to give crude prod-
uct. This was recrystallized from methanol to give 930 mg (57%)
of the title.compound as white crystalline solid mp 188-189°.
The NMR spectrum (SO_MHz) in CDCl3 gave the following resonances:
§ 8.1 (s, 1B); 7.78 (bs, 1B); 6.44 (s, 1H); 4.84 (s, 2H); 4.60
(s, 2H); 3.43 (m, 2H); 2.59 (m, 6H); 1.02 (t, 6H).

-’

Anal. Calc'd. for C15321C1N 02 C, 55.47; H, 6.52; N, 17.25;
: cl, 10.92

Found: C, 55.85; H, 6.59; N, 16.95;
cl, 10.97



met hyl i soxazole and stirred for 1.5 hours. The crystalline product was
collected and dried (2.53 g). A second crop was obtai ned by concentration
of the filtrate and crystallization of the residue fromethyl acetate (0.51
g, 87%yield). The analyt- ical sanple was recrystallized from et hyl
acetates—np. 109-111. Anal. Calc'd. for [err] : C, 56.76; H, 6.62;
N, 14.71; A, 9.31 Found: C, 56.78; H 6.90; N, 14.97; O, 9.40 Exanple 20
4- Am no-5-chloro-N-[ 2- (diethylam no)ethyl]-2-[2-(nethylthio)-

et hoxy] benzam de A stirred m xture of 4-anpg€-5-chloro-N[2-(diethyl-

am no) et hyl ] - 2- hydr oxybenzam de hydrochl oride (10.0 g, 31.06 mml es) (from
Preparation No. 1A), anhydrous potassi gregpiéonate (12.84 g, 93.16 mmol es),
sodi um i odide (4.66 g, 31.06 nnDIes) an -chloroethyl nmethyl sulfide (3.70
m, 4.10 g, 37 26 nnnles [ kerr] m of dr

DNF mas refluxed for

10 hours. T - e : dar k
sem -solid wape jidtel oned betmeen wat er and nethylene chlorlde Sodi um
hydr oxi de sol ution was added to bring the pH of the aqueous Iayer to 14.
The m xture was shaken_well. and the Ia ers mg{ Rargtgﬂ Eh ueous

|l ayer was extracted w Ph™8*PHr% % foro- iet no) -

ethyl]-z-hydroxybenzamide hydrochloride (4.036 g, 12.5 mmoles),
potassium carbonate (8.56 g, 62 mmoles), 2-chloropropionitrile
(1.57 g, 17.54 mmoles) and sodium iodide (300 mg) in DMF (18 ml)
was stirred and heated at 50° for 20 hours, followed by pouring
. into ice-water and filtration to give crude scolid. This was
dissolved in methylene chloride and filtered over a short alumina
column. The filtrate was concentrated and the residue
recrystallized from methylene chloride~ether to give 3.57 g
(84.4%) of the title compound mp 139-140°. The NMR spectrum (S50
MEz) in éDCl3 gave the following resonances: § 8.2 (s, 1B); 7.7%
5 . (bs, 1E); 6.28 (1, 1KH); 4.%7 (g, J=7.0 Hz, 1H); 4.5 (bs, 2H);
~ 3.54 (m, 2H); 2.6 (m, 6H); 1.88 (4, J=7.0 Bz, 3H); 1.02 (t, 6H).

Anal. Calc'd. for C, .H..CIlN,O

16823C1N 0,2 €, 56.71; B, 6.84; N, 16.53;

~Cl, 10.46
Found: C, 56.63; H, 6.96; N, 16.53;
c1, 9.64

“ Example 15

4-Amino~5-chloro-N-[2-(diethylamino)ethyl]=~2- (2-methoxy-2-
oxcethoxy) benzamide

To a stirred suspension of sodium hydride (420 mg of
60%, 10.5 mmoles) in DMF (10 ml) was added 4-amino-5-chloro-N-[2-
(diethylamino)ethyl) -2~-hydroxybenzamide hydrochloride (1.612 g,
5 mmoles) and the mixture stirred for 20 minutes, followed by
cooling ({ice water) and addition of methyl bromoacetate (832 mg,
5.44 mmoles). The mixture was stirred for 20 minutes in the cold
and another 10 minutes at ambient temperature followed by pouring
into 70 ml of ice-cold water. A separated solid was filtered and
dried to give 1.58 g of crude product mp 92-94°, This was



met hyl ene chl oride. The conbi ned organic solutions were dried over MJSO and
evaporated. The solid obtained was dissolved in 100 mMl of warm

, acetonitrile. The solution was treated with Darco G 60, filtered,
evaporated to 30 m, and stored at [err]. The solid was filtered to give
3.56 g (32% of the title conpound as off-white crystals, np. 118-120.
Anal . Calc'd. for [err]- . : G 53.39; H 7.28 N 11.67; d, 9.85;
S, 8.91 Found: C, 53.60; H 7.39; N 11.69; d, 9.47; S, 9.43 Exanple 21
4- Ami no-5-chloro-N- [2- (diethylam no) -aghyl] -2- [2- (nethylsulfinyl) -

et hoxy] benzam de To a stirred sol ution of 4-am no-5-chloro-N-[2-

(di et hyl aFefEYetalized [Eropperhyiene chlegide pethemitde g9ive0l 21 3 2% rmol es)
(prepar edthe txe1®|condundndslaibhiid 29lsthldind BAdayl mpSohbegmqlgesysin 15

m of 0- [ - | t 0,625 2..92
mmloesg .er S’#‘ﬁga)m xﬁﬁ%?@ﬁgggﬁl Egea ﬁzﬁoiggériée&r? q%é’é E??rf‘%ﬁl%ing- [err]
for 2 houFeSonaReeF it (& & +RadSvndd) Wi§-dbedSrolBly M- 7Tafg n2BL: A 449 ithe, (pH =

12) with RapH soséit{son.38Vet Bysenem cldmii des( &b, ré8) ;wasoadoed, ed)he m xture
was shaken wel |, and the l.ayers were separated. The aqueous | ayer was

extracted with 3 fO{#i%nS f et h:é% erme chloride and the conbi ned organic
sol utions—&@i" e i I%y faetzaFEY394 affd edalfr Bref: 78 B IQD0i477 (0. 96 Q)
whi ch solidified upon standi ng was obt ai @&d.9.J82 crude product was fl ash

chromat ographed on silica, elutinguwiah bgre3.dn u, k98l n8%12Q59- 5.
Appropriate fractions were c1, 9.91 .
’ .

Example 16

4-2mino-2- (2-amino-2-oxocethoxy) =S~chloro=-N~[2-(diethvlamino) -
ethyllbenzamide Acetate Monohydrate

A well stirred mixture of 4~amino-S-chloro=-N-[2-
{diethylamino)ethyl]~-2-hydroxybenzamide hydrochloride (2.0 g, 6.3 /"
mmoles), potassium carbonate {(2.57 g, 18.6 mmoles), sodium iodide
(0.93 g, 6.8 mmoles} and 2-chlorcacetamide (0.64 g, 6.8 mmoles)
was heated at 75° for 3 hours. The mixture was then evaporated
in vacuo and the residue partitioned between water and methylene
chloride. The aquecus phase was extracted twice with methylene
chlbride, and the combined extracts treated with an excess of
acetic acid followed by concentration in vacuo. The semi-solid
residue was treated with methylene chloride (150 ml) and filtered
to give a colorless solid. This was recrystallized from
acetonitrile to give 1.04 g (41%) of the title compound as an .
off-white solid, mp 116-125°., The NMR spectrum (90 MEz) in Dzo

. gave the following resonances: & 7.8 (s, 1lH); 6.26 (1E, s);
4.8 (s, 2H); 3.8 (m, 2H); 3.3 (m, 6H); 1.95 (s, 3H); 1.3 (t, 6H).

Anal. Calc'd. for C16823C1N403- cnscozn-_azoz C, 48.51; B, 6.94;
. N, 13.31_: Cl, 8.43

Found: C, 48.37; H, 6.88;

N, 13.26; Cl, 8.32



conbi ned and evaporated to give 0.80 g (77% of the title -60- conmpound

as |l ow resin which crystallized upon standing, np 110-[err]. Anal.

Cal for [err] : C, 51.12; Fr5%‘97 N, 11.18; d, 9.43; S, 8.53
Found: C, 50.42; H, 6.94; N, 10.91; O .94; S, 8.30 Exanple 22

4- Am nQ-2- ( 2- but anon- 3- yl ) oxy-5-chl I et hyl am no) - et hyl ] benzam de

hydrochlorlde A solution of the tetra-n- butylannnnlunlsalt of

(0 11 m, O. 12 g, 1 1 nmol e) and stlrred at [efr] for 16 hours'-After'

renmoval of t he ace [ I t si,due was tre
with 10 mM water &gg %eh§§§}1ﬂ9§¥?€§%y| g¥§P8Eg$ﬁ8 aﬁﬁ%;ﬁﬁﬁ%aﬂﬁ hed
with di |%@BbdtbﬁtcahboHataexlndl‘-ifed:l‘alﬂircﬂﬂtéﬂt-I(étedthlydaheal\zﬁ aetrthyd ] -2vhi ch

was Conﬂiﬁgxgﬂeﬁzgﬂﬁﬁ Gﬁﬂc‘iﬁ{_}ﬂz%d %é@é.{n %- Ql%eﬁ'\' &ygavgﬁt’ﬁ% aci d.

Crystallizatio om 2-prop an aceta Ttle
conpouth1@¢°1¥6IFedd}methxiamﬂnﬂhQﬂhwk$°2dmﬁt exybesziahdder grepared

Exanpl € ofdcofd 2B €026.K. Patent Specification 1,793,771). The solvent
(DMF) was removed in vacuo, and the residue treated with water
and methylene chloride saturated with carbon dioxide,
concentrated, and the crude product isolated in 89%% yield by
extraction with ethanol. A sample was chromatographed on a

. Silica gel column using methylene chloride (97), methanol (3},
ammonia (0.3) solvent system. The appropriate fractions were
combined and concentrated in vacuo. The residue was crystallized
from methanol to give the title compound as a colorless solid,
mp. 163-165°.

“=nal. Calc'd. for CIIHIGCINBOZ C, 51.26; H, 6.62; N, 16.31;

Cl, 13.76
Found: C, 51.46; H, 6.35; N, 16.12;
Cl, 13.60
Example 18

4-Amino-5-chloro~N-[2~(diethylamino)ethyl]-2-(2,2~-dimethyl~l, 3~
dioxalan-4-yl)methoxybenzamide

A mixture of 4-amino-5-chloro-N-[2~(diethylamino)~-
ethyl]-2-hydroxybenzamide hydrochloride (3.22 g, 10 mmoles),
4~-chloromethyl-2,2-dimethyl-1,3~dioxalane (1.65 g, 10 mmoles),
potassium carbonate (2.76 g, 20 mmoles), sodium bromide (1.03 g,
10 mmoles), and 40 ml DMF was heated at reflux for 20 hours. The
DMF was removed at reduced pressure. The residue was treated
with water and extracted with methylene chloride to give a gum.
This material was purified using HPLC [Waters prep 500, silica
cartridge, methylene chloride-2-propanocl-concentrated ammonia



A) 4- Am no- 5- chl or 0-'2- (cycl ohexanon- 2-yl ) oxy- N-[ 2- ¢di" et hyl -

: 1 no) et hyl ] benzam de A m xture of 4-am no-5-chloro-N-[2-(diethylam no)-

(%E%yl]-2-hydroxybenzanide hydr ochl ori-E8< 15 g, 47 mmol es) (from Preparation
A) , tetrabutylamonium brom de (15 g, 47 mmol es), anhydrous potassium

car bdd&s 1(601-.%)2 foroedusipnlle) , Comitiinaionyefohbeaappropsiate 67 negles)

in ARG Skher r T, ' EXLU arg i §4i oned

Dot et S JPe PEhE SIEAG! Shriping (o ACerybeRLTIEL SRR (Rl i th

0. ANPP« - B1=78%0H, water and extracted with 1IN HOJ (50 m). The acid

extract was basified with saturated sodi um carbonate sol ution and ex-

tracted wth et byl ene ¢ghlqri The extract s..dried and filtered

t hr oéﬁ#i |$‘}9aﬁ;‘§]heg?1f| §na eo%‘j@“a@qrfcerﬁ( v & L08h oly h?-géﬁcé?nt A8:-S14i | ut ed

wi th pentane. The oil ed-out material said-gié7ed on standing and was :

crystallized fromtoluene (30 10 yigel hgelifl eqC oynd,, .nM.

96-[err]. Anal. Calc'd. for ng@Hﬂ 6;c%é:§§9.§5;7,8§?3§? R0-#b500. a,

9.29 Found: C, 59.65; H 7.34; N, 10.t, ®3,53.03 B)

4- Am no- 5- chl or o- 2- (cycl ohexanon- 2-yl ) oxy- N-[ 2- (di et hyl -

am no) et hyl ] benzam de sul fate The

4- am no- 5- chl or o- 2- (cycl ohexanon Example\iN- [ 2-

4-Amino-5-chloro-N-[2~-(diethylamino) ethyl] -2~ (3-methylisoxazol~
S~-vl)methoxybenzamide :

-

A solution of the tetrabutylammonium salt of 4-amino-5-
'chloro-N-[Z-(diethylamino)ethyl]-2-hydroxybenzamide (4.82 g, 9.14
nmoles) in 50 ml acetonitrile was treated with S-bromomethyl-3-
methylisoxazole and stirred for 1.5 hours. The crystalline
product was collected and dried (2.53 g). A second crop was
obtained by concentration of the filtrate and crystallization oY’
the residue from ethyl acetate (0.51 g, 87% yield). The analyt-
ical sample was recrystallized from ethyl acetate, mé. 109-111°.

Anal. Calc'd. for C18H25C1N403: C, 56.76; H, 6.62; N, 14.,71;
cl, 9.31

Found: C, 56.78; H, 6.90; N, 14.97; N,
Cl, 9.40

Example 20

4-Amino-5-chloro~-N-[2-(diethylamino) ethyl}~2-(2~(methylthio)-
ethoxy]benzamide

A stirred mixture of 4-amino~5-chloro-N-{[2-(diethyl-
amino)ethyl]-2-hydroxybenzamide hydrochlgride (10.0 g, 31.06
_ mmoles) (from Preparation No. 1), anhydrous potassium carbonate
(12.84 g, 93.16 mmoles), sodium iodide (4.66 g, 31.06 mmoles) and
2~-chloroethyl methyl sulfide (3.70 ml, 4.10 g, 37.26 mmoles) in



(di et hyl am no) et hyl ] benzam de (190 ng, 0.5 mmol e) -was diissolved in 25 mi
2-pro | and treated with 1 ml of 1N sulfuric acid. The sol ution was
conpe%;;Sted under reduced pressure upon-Sth+ch crystallization occurred to
yield e title conpound, np. [err] dec. Anal. Calc'd. for [err]

C, 47.%54:0 hpl 804K, D&F?Sr,ast:lr,efmﬁead Stoﬁ.BB BFound. ChedBdci¥erit was39; N

8. 46;
1 no SRTCESY. BaVErRsfuged Poasage 074 thecfppy semd-solid was
ani no) ewt}b@m@ﬂﬁdéeﬁyeﬁ@cmamrd@ gneptl@xs ene, cbépﬁgdgm hyg@ddatm ori ¢

d, d
?glr d | hydiopade gamaﬁaoﬁéwta;fge ﬁ%&l%@gﬁo F%n§59hé5éﬁ B¢ thARal qéa%xﬁ Yoyl

- 62- Exérﬁﬂle*l 24 ﬂbﬁnmﬁasrsrehmr% ‘shaken (e bl nypdnthe) éﬁums yere
(5- hexe&é?axaﬁbal) Tﬁéyaq&éwﬁgﬂa el Gedd Ogx gead@ed whikh' 8d pB4SRYRE ¥ Of

ot 400 T, S Tl s T et o B0

(2- pr opavair My$0 -aﬁaybeap@maded?» g3 sl@lmobsshlhaaeﬁa@eansrs&wmlﬁu 5)

under nltréxggl gﬁwarm ace%onf%rfféjEx&ﬁgnéélgggggtagg grea¥ f{h Darco
G-60, filtered, evaporated to 30 ml, and stored at -15°. The
solid was filtered to give 3.56 g (32%) of the title compound as
off-white crystals, mp. 118-120°,

' Anal. Calc'd. for C,¢H,cC1N,0.S: C, 53.39; H, 7.28; N, 11.67;
Cl, 9.85; s, 8.91

Found: C, 53.60; H, 7.39; N, 11.69;
Cl, 9.47; S, 9.43

Example 21

N

4-Amino-5-chloro-N-{2-(diethylamino)ethyl]~2-[2-{methylsulfinvl)~-
ethoxylbenzamide

To a stirred solution of 4-amino-5-~chloro-N-[2-
(diethylaminojethyl]~2~[2~ (methylthio)ethoxylbenzamide (1.0 g,

N 2.28 mmoles) (prepared in Example 20) and 1.4N HCl solution (3.97
ml, 5.56 mmoles) in 15 ml of H,
periodate (0.625 g, 2.92 mmoles). The mixture, which soon began
to darken, was stirred at 0-5° for 2 hours. The mixture was then
diluted to 50 ml and made alkaline (pH = 12) with NaOH solution.
Methylene chloride (50 ml) was added, the mixture was shaken
well, and the layers were separated. The agueous layer was
extracted with 3 portions of methylene chloride and the combined
organic solutions were dried.(anhydrous Mgso4) and evaporated. A
dark oil (0.96 g) which solidified upon standing was obtained.
The crude product was flash chromatographed on silica, eluting

with CHZCIZ:CHBOH:NH4OH, 80:20:0.5. Appropriate fractions were

combined and evaporated to give 0.80 g (77%) of the title

0O at 0-5°, was added sodium meta-



D

sided. Allyl bronide (0.9 m, 1.26 g, 10.5 mol és) was added and
ring continued for 18 hours. Thggadxture was partitioned between water

and net hyl ene chloride and the organi c phase washed with water, dried,
ConeMgALRS -28dat Pe1eqi Q!é%i%hWﬁwgé?ﬁgeﬂlpﬂzéaaﬁ%b&ﬁats%irﬁ:ﬂd a S| Ng
met hyl ene chl oride (100), nethanol (4), ammnia (0.5) solvent syste The
appﬂ&ﬂﬂkﬁ% fractions were conbined to give.1.14 g of free base. This was
di ssolved in 1-propanol and treated with 7 m 2N HCO foll owed by
congent.r at | give an Qi l w.r s%égfa hi .cpystallized from acetone-
eth d‘#ﬁg“t‘?odg‘ef EEGQ)ZS%&I’E fr%mélgf%paﬁm tabgi&e' Fi33d&F of the
title conpound, np. 171-173. The NVR spkct9Lu48¢98,MBzB3in [err] gave the
foll owi ng resonances: 6 7.88 ; B 420(5,.15); 60%2-4, 88 (g, 3H);
3.76 (bd, 2H); 3.28 (m 6H); 2%&“%‘@ ‘fzs'ri),g"z‘.?ﬁ'(g?' §H)"#1%’35%’5916H).
Anal . Calc'd. for [err] . C, SA1p59.%4;65998.830 10.04; C, 16.95
Found: C, 54.22; H 7.11; N, 9.90; d, 16.51 Exanple 25
4- Ami no-5-chloro-N [2- (diethylamno) ethyl] -2- (pentan-2-on-3-yl) -
oxybenzam de A solution of the _ mroni um salt of 4-am no- 5-
chl oro- N-[ 2- (di et hyl am no) et hyl | - 2- hydr oxybenzam de (10.5 g, 20 - -63-

4—Amino—2-(2-butanon-3—y1)Oxy-S—chloro-N—[2-(diethylamino)-
ethyllbenzamide hydrochloride

A solution of the tetra-n-butylammonium salt'cf R
4~amino~5-chloro-N~[2~{diethylamino)ethyl]}~2-hydroxybenzamide
(0.53 g, 1.0 mmole) in acetonitrile (6 ml) was treated with
3-chloro-2~butancne (0.11 ml, 0.12 g, 1.1 mmole) and stirred at
20° for 16 hours. After removal of the acetonitrile at reduced
pressure, the residue was treated with 10 ml water and extracteq,,
with ethyl acetate. The extracts were washed with dilute sodium™~
carbonate, dried and concentrated to leave an oil which was
converted to a monohydrochloride salt with 1.0 ml 1N hydrochloric
acid., Crystallization of this salt from 2-propanol-ethyl acetate
gave the title compound, mp. 176-178°, This material was
identical to that prepared ia Example 7C.

Example 23

a) 4~Amino-5-chloro-2-(cyclohexanon~-2-yl)oxy=-N-[2-{diethyl~-

amino)ethyllbenzamide

A mixture of 4-amino-5-chloro-N-{2-(diethylamino)-

' ethyl]-2~hydroxybenzamide hydrochloride (15 g, 47 mmoles) (from
Preparation 13), tetrabutyléﬁmonium bromide (15 g, 47 mmoles),
anhydrous potassium carbonate (34.32 g, 0.234 mole), 2-chloro-
cyclohexanone (8.9 g, 67 mmoles) in DMF (60 ml) was stirred for 4
days. The reaction mixture was partitioned between water and
ethyl acetate. The ethyl acetate solution was washed with 0.4N



mol es) (from Prepration No. 3) in acetonitrile (150 m) was treated with
3-br - 2- pentanone (3.3 g of 80% 20 mmoles, contam nated with 15% of
1-br2§§%2-pentanone) [ obt ai ned according tgithe procedure of E. T. Borrows,
D. O | land and J. Kenyon, J. Chem Soc. 1083, (1946)]. After 3 hours,

the sohLdOWPwEyePOaAtedxIFR LT VSt s UBN pncll flsonﬁq)bet RN ﬁszlext.ract
acetate and ter ghglgggnlc hase, was,_ ywa wat er.,, dried, and the

sol vent XAHdasifie qﬁﬂ;§Rﬂ?9%s°?FE%UF&Fe&q&qﬂ+QRrﬁﬂdt§¥'
yield a s::iadte/ﬁllwilthlamethqllbwldhm&épm'Bhéeéxtpa_t:ltobelsmd&tﬂﬁ drgyield

gavet ne Sohihed o FERBRHn £ad Ty e £41Fcate) pRECERHCaRE LG 4y e

1FD 4.5 ddnceritatd. dl¢uteZHy1th(pbdtgnekb;THeGdi@eﬂ-&Hx;m&€bd&ali§®lzd-

-1.7 9Hd).. ) s el . 3. 45;
H ) 63 ‘%)%%g?“éghgg g cﬁéﬁagﬁlég{i 5’.‘8&‘; rtﬁ!_luff.ezo‘,”cc:l“}ﬂg.%
Exanpl e ¥eld\the- Qltkebmﬂﬂﬂﬁ.ylmw&%Toro- N-[ 2- (di et hyl ami no) -
et hyl ] benzam de A sol ution of the t et rabut yl ammoni um salt of 4-am no-
5-chloro-N-12-(dieth Ianlno)eth ] 2 hydr oxybenzam de (5.3 g, 10 mmoles) in
acet oni t Ana | 1¢R)1¢n'¥ wEert Cg % brémﬁ? 7Bat Bmoﬁe3%] N, 111-(90.
mol es) and stirred at 20 for 2 hours he ¢gsiguggafter concentration was
treated with water and extracted with et hyl acet ate and nmet hyl ene
chl oride-2-propanol (5:1). The  Found:” C, 59.65; H, 7.34; N, 10.68;

\~

B) :4-Amino-5-chloro-2-(cyclohexanon—zfyl)oxy-N-[2—(diet§yl-

amino)ethyl]benzamide sulfate

The 4~amino-5-chloro-2-(cyclohexanon-2-yl)oxy~N-[2~
(diethylamino)ethyl]benzamide (190 mg, O. 5 mmole) was dissolved
\n 25 ml 2-propanol and treated with 1 ml of 1IN sulfuric acid.
The solution was concentrated under reduced pressure upon which

+ erystallization occurred to yield the title compound, mp. l75°
dec. - ' ' '

Anal, Calc'd. for C,gH;,CIN;O,5: C, 47.54; H, 6.30; N, 8.75;
| cl, 7.39; S, 6.68
. . - Found: C, 47.52; H, 6.39; N, B.46;
| cl, 7.26; S, 6.80

C) 4-amino-5-chloro-2-(cyclohexanon-2-yl)oxy-N={2-(diethyl-
amino) ethyllbenzamide hydrochloride was prepared, using 1N
hydrochloric acid, in the same manner as the sulfate, mp.
150~-153° dec.

Anal. Calc'd. for C19H29C12N303 C, 54.54; H, 6.99; N, 10.04

Found: C, 54.54: H, 7.03; N, 9.95



i nsol ubl e solid material -was coll ected and conbined with the organic
e acts. Concentration of this mxture gave sticky crystalline materi al
h was recrystallized from acet oni-tg2i4 e- water (4:1) to give the title
product (3.1 g, 86%, np. 103.0- [err]. -64- Anal. Calc'd. for [-err]
: C 57.37; H, 7.37; N 11.81; E€ampdeO@4ound: C, 57.21; H 7.34; KN/
11.76; d, 9.67 Exanple 27 4- Am no-5-chl oro-N-[2-(di ethyl am no)

et hyl]- 2 (pentan 2- on- 1 yI) oxybenzanlde A sol ution of the
hhd : =443 yilgmino)ethyl]} -2~ (5~hexen-2-on-3-y1) -

chl Aaﬁ @g: d?EéH&é% ] ] é hydr oxybenzam de (10.54 g, 20 mmoles). in
ace 95 QEL b E with 1-bronp-2- pentanone [3.3 g of 45%
purity; obtained as a by- product in the brom nation of 2-pentanone

according to t&% R QRSO &3 Obu Epe his 1B bPVsodum- ni&&i&@d 200 dg K nyom
J. Chem $Soc. 3.5[’&9% and dentlfled hy NMRl, and left to stlr
hour&D® af § By TR DrWi §6P?9r"|‘tan°c)hé-’} uel BBl havest P@ﬁéé 4"
betWﬁﬂﬂnbﬂseéhd&&cshhytzaﬁ@iétnylaEHQOQEQNYIJ4ﬂuﬂihgfﬁp&ﬁéﬁeﬂ %anb vat er,
dried xénd t he sol \%JS* r at eg he _resi dued was ro gd over
dea@*¥YRERF 2BAGE: RhEsdn (prepared in Example
nitrogen. The mlxture was stirred until evolution of hydrogen
subsided. Allyl bromide (0.9 ml, 1.26 g, 10.5 mmoles) was added
- and stirring continued for 18 hours. The mixture was partitioned
between water and methylene chloride and the organic phase washed
with water, dried, concentrated and the residue chromatographed

on deactivated silica ﬁsing methylene chloride (100), methanol
(4) , ammonia (0.5) solvent system. The appropriate fractions
were combined to give 1.14 g of free base. This was dissolved in
l-propanol and treated with 7 ml 2N HCl1l followed by concentration
to give an oily residue. This was crystallized from acetone-
ether and the product recrystallized from 2-propanol to givé-o.

g of the title compound, mp. 171-173°. The NMR spectrum (90 MHz)
in Dzo gave the following resonances: & 7.88 (s, 1lH); 6.42 (s,
1H); 6.12-4,88 (m, 3H); 3.76 (bd, 2H); 3.28 (m, 6H); 2.88 (bt,
2H); 2.4 (s, 3H); 1.35 (t, 6H).

Anal., Calc'd. for C19329C12N3°3 C, 54.55; H, 6.99; N, 10.04; o/
Cl, 16.95

Found: C, 54.22; H, 7.11; N, 9.90;
cl, 16.51

EXamnle 25

4-Am1no-5—chloro-N-[2-(d1ethylam1no}ethyl] 2-(pentan-2-on—31yl)-
oxybenzamide

A solution of the tetrabufylammonium salt of 4-amine-5=
chloro-N-{[2-(diethylamino)ethyl]-2-hydroxybenzamide (10.5 g, 20



(100), methanol (2), ammonia (0.5) solvent system The¢ appropri- ate

fract s were conbined to give a solid which was recrys- tallized from

et hyl etate to give 0.8 g of the title-~g@gapound, np. 112-115. The NMWR
spectrum (90 MHz) in [err] gave the follow ng resonances: 6 8.48 (bt, 1H);

? 248&$~mwdesﬁ Igrbm,fﬁﬁ?rdkﬂgﬁsuoiHB? 4n4re§§oaﬁﬁxiiéﬂﬂisp ﬁ&f;wngﬁ
m nal . : § rr : :
58. 45: H“l ?a%ég] N"t%l déﬁmz @c“t‘%ﬁ?%; ﬁ,‘sﬂa&foﬁ,“rl.%““l“&%npl e 28
ﬁ-ﬁmrw;dbntmnlnaze@pmmnﬁlIS%NBE y+bnameNzepe?ta?bﬂeamEuhﬁ&@ﬁéé devcrdine
roc 0 0
e%/hyl] &?1 %ﬁo@géﬁégﬁt chfaélocﬁT o?? P&?%,Sy 6. %?&%ér%‘;@ I+ Sgayon,
Pr epar atd grchem. 1§PC-21@r&im Gl 961 hnonbf(:gﬂz Qouﬂ‘solﬂﬂierrm.'e&)exﬁipm@ar ed
r di ,
2CC0r 0 g ifody b WETLAS) AL G NealbteSopdy Sebuedie BenladdOlce
was sti r‘f"&:ﬁénd Thet eyganisn ghase vas Qanbaﬂswlthhyamm.urd;m famdet-bel

and the ddfvere éeaptsedt@aier mm&é@ie' k&s&@%hd%swﬁ:%ﬂﬁﬁ‘éé&é AN
met hyl ene chl ori de,” washed sequentially w wat er, _aqueous 1. 0N NaCH and

materenﬁFQﬁ¥eH°oYéPlFeﬁ15°l#§t%ﬁlébaﬁéﬁaFFSﬁYéFaﬁﬁéﬂﬁﬁ\ﬁﬁﬁmt¢kh%#ﬁde oi |
was pur igd efohyum! e&heehwﬁm@pbysoe 8¢ €nef t3itheC ciPo U0 w0 PEstge,

dient el ut
‘using agradien spectrum (90 MHz) in CDCl, gave the following resonances:
8 B.26 (s, 1H); €.14 (bs, 1H); 6.1 (s, 1H); 4.5 (t, 1H); 4.4 (s,

2H); 3.69 (g, 2H); 2.64 (m, 6H); 2.1 (s, 3H); 2.1-1.7 (m, 2H);

o

1.05 (m, 9H).
Anal, Calc'd. for clSHZBClNBOB C, 58.45; H, 7.63; N, 11.36;
Cl, 9.59 . _ o
Found: C, 58.30; H, 7.61; N, 11.20;
o Cl, 9.20 '
v,
Example 26.
. 4=Amino-2-{2-butanon-1-vl) oxy~-5-chloro-N=-{2~(diethylamino) =
ethyl]lbenzamide - '
—/ : ; A solution of the tetrabutylammonium salt of 4-amino--

5-chloro-N-[2~(diethylamino)ethyl]}-2-hydroxybenzamide (5.3 g, 10
mmoles) in acetonitrile (100 ml) was treated with l-bromo-2-

butanone (1.5 g, 10 mmoles) and stirred at 20° for 2 hours. The
residue after concentration was treated with water and extracted
with ethyl acetate and methylene chloride-z-propanol (5:1). The
insoluble so0lid material was collected and combined with the
organic extracts. Concentration of this mixture gave sticky
crystalline material which was recrystallized from acetonitrile-
water (4:1) to give the title product (3.1 g, 86%), mp. 103.0-
104.5°.



met hanol - net hyl ene chl oride containing 0.25% [err}. The appropriate
fractions were conbi ned and evaporated to yield 4.31 g (77.7% of |ight
ow gum The free base (4.30 g; 0-@416 nmol e) was dissolved in 75 nl of
I S¥propyl alcohol, 2.90 M of aqueous 4.0N HCO was added, and the sol ution
Was 2oeaTents dked. ! €o3a.c 301 cin. olye, c3f 5%, 3500lH o7, $ 74 that L engapd ¥ ng
in vacuo 3.85 g (63.2% W36 cPude prduct. This was recrystallized from
acetonitrile to give the title conpoun&gas'a' ite solid, np. 100-[err].
Anal . Calc“d. for [err] Found:: €, 53.20; W, 7)%4; \v, 1913%6,;C ,
17.45 Found: C, 53.24; H 7.17; N, 10 6;90 - 17. 47 - -66- Exanple 29

4- Ani no- 5- chl or 0 N-[ 2- (di et hyl ani no) et 1] 9257 (3- net hy!l ) - but an- 2-

on- 1-yl ] oxybenzam de A m xture of 4-am no-5-chl oro-N-[2-(diethylam no)-

et hyl ] - 2- hydr oxybenzam de hydrocﬁkgﬁ'ig &5.82 g, 18 noles), anhydrous

pot assi um carbonate (12:48 g; 90—ﬁﬁﬁhee%~+n DMF (30 m) and

1- br omo- 3- et hyl - 2- but-anone [4.5 g, 27 mmol es; prepared according to M

Gaudf vaandoAs— MR G -

undet—mt1roce

_ A solution of the tetrabutylammonium salt of 4-amino-5-
chloro-N-{[2-(diethylamino}ethyl]-2-hydroxybenzamide {(10.54 g, 20
mmoles) in acetonitrile (150 ml) was treated with l-bromo-2-
pentanone [3.3 g of 45% purity; obtained as a by-product in the
bromination of 2-pentanone according to the procedure of E. T.
Borrows, D. O. Holland and J. Kenyon, J. Chem. Soc. 1083 (1946) °
and identified by NMR], and left to stir fcfhls hours. After
evaporation of the solvent, the residue was partitioned between
water and ethyl acetate. The organic phase was washed with C)
water, dried, and the solvent evaporated. The residue was
chromatographed over deactivated silica using methylene chloride
(100), methanol (2), ammonia (0.5) solvent system. The appropri-
ate fractions were combined to give a solid which was recrys-.
tallized from ethyl acetate to give 0.8 g of the title compound,
mp. 112-115°. The NMR spectrum (90 MHz) in CDCl3 gave the -
following resonances: & 8.48 (bt, 1H); 8.24 (s, 1H); 6.14 (s, _'\/
iB); 4.7 (s, 2H); 4.4 (s, 2H); 3.56 (g, 2H); 2.66 (m, 8H); 1.7 -
(m, 2H); 1.06 (t, 9H). ' : s - :

N

18728 3

Anal. Calc'd. for C, H,,CINJO;: C, 58.45; H, 7.63; N, 11.36



crystallized fromtoluene-to give the title conpound (4.86 g, 73%, np.
109- The NVR spectrum (90 MHz) gave the follow ng resonances: 6 :

8 56 , 1H); 8.24 (s, 1H); 6.18 (s, 1Heg54.8 (s, 2H);-4.44 (s, 2H); 3.56
(m 2H,; 2. 62 (m, 7H; 1.2 (d, 6H); 1.06 (t, 6H). Anal. Calc'd. for

[err] U2 C, 58. 45; H, 7.63; N 1Exampfeu2d C 58.38;, H 7.63; N

11. 25 Exanpl e 30 4- Ami no-5-chl oro-N-[ 2- (di et hyl am no) et hyl ] - 2- (3- phenyl -
propanon- 1- yI)oxybenzan1de A solutlon of the tetrabutylannonlun1salt of

4- am no-4 ¢ B $ 3 loxgn-BbeyiZerdzet hel i Aide thy B) 5
mol es) gnggmgagp ggpropanone (1.1 g, 6.5 mmoles) in
acetonit hours at [err]. After renoval of the

acetonitrile at reduced pressure, the residue was treated with water and

eXtraCted with ”EthykﬂmidﬁgE?fCELaﬂhﬂoLSSbHESro?P?QQJ%Hl t#?%ﬁ toI t he
extracts r ogr (S onaumna raqe usi ng e aceae
for el ut?Bﬁgi] F&Mﬁ) GﬁPF&ﬂ@rﬂﬁ&ct (483 gﬁazvé)-l
pr oduct Wlﬂrada m&;fawﬂa&iralﬂo .zem)‘ | omskbmb-g:iéﬁ:anmégl 0 'ii“i;,t ig) @165

¢

conpound 138-139. 22:°'H 6. 717 N
10. 05,  dimoke)g Brshared; sqpsnding by 3, by b ngpsh and G. M. Masse,’J.
o:g. Chem., 40, 1294 (1975)] and potassium carbonate (4.14 g;

0.030 mmole) in 80 ml of dry DMF was stirred and heated at 30-95°
for 2 hours. The mixture was f11tered and the DMF was removed

under vacuum. The oily residue was redissolved in methylene

o ‘chloride, washed sequentially'with wa;er, aguecus 1.0N NaOH and
water and dried over Na2804.
the crude oil was purified by flash chromatography on 86 g of
silica gel (230-400 mesh) using a gradient elution of
me thanol-methylene chloride containing 0.25% NH ,OH. The
~ppropriate fractions were combined and evaporated to yield 4.31

\é (77.7%) of light yellow gum.

After evaporation of the solvent

The free base (4.30 g; 0.0116 mmole) was dissolved in
75 ml of isopropyl alcohol, 2.90 ml of agqueous 4.0N HCl was
added, and the solution was concentrated to ca. 30 ml to give}
after cooling, filtration and drying in vacuo 3.85 g (63.2%) of
\_/ the crude product. This was recrystallized from acetonitrile to
give the title compound as a white solid, mp. 100-112°.

Anal. Calc'd. for °1sﬂzs°1“3°3 HCl: C, 53.20; H, 7.19; N, 10.34;
Cl, 17.45 |
Found: C, 53.24; H, 7.17; N, 10.26;
Cl, 17.47



a 8 28 Exanple 31

3:321n0 5-chl oro- N-[ 2- (dlethylan1no)§%@yl] 2-[ (3-met hyl ) but an-
3-yl ] oxybenzam de nonohydrate A solution of the tetrabutyl amoni um

salt of 4-am no- 5-chloro-NJ[2- @méﬂéggagyno)ethyl] 2- hydroxybenzan1de
(15.81 g, 30 mml es) in DVF was h 3- brono- 3- net hyl - 2- but aM¥ne

[4.95 g, 30 mmol es, (80% pure), prepared according to M Gaudry and A.
thl#imiﬂEﬁsﬂéﬁﬂbﬁaéﬂﬁd25Q334£~ iBﬁlnéﬁé@ﬁr§ngqug_h@& 20 NYisan L4

acet el z3nidg hyl acetate fayer was mashed with 0.4N NaCH
[err], dried and the sol vent evaporated The residue was chromat ogr aphed

over deactivated silica u net h hl or ] th | (2
amoni a (0.5) SoMEhE §y?§e%g' %p% '?e}bf ﬁ?ekfig %86%§ aig{)ﬂ?bl( n)ed to
gi vethyig -gz-ei&ydﬁomybenﬂamiﬂe &ﬁo¢1ﬁﬂ¢sr:{6e865982wg$ a8y xim eshed from

£ PEndR s o s Ealim ERFPSURE (2 SRR TTRICBBORRS) e D ]Vﬁgoierﬁg X

foIhmdlirhxnmmmnemethyéﬁzku&ﬁ&hdne [4)5 &, 037 (jamolék]); p&e@&ﬁ#ﬂ 4. 34
(5 BT i apdeh &1 it - L sinEosks, UIgTET] (5
N, ¥assBEtidired. far ?ﬁrhpur$ shdumitr@gens. TBheHmlitaze Masupdnxed]
8. T4ndLWdret PE50 ml) and the solid collected, dried and
crystallized from toluene to give the title compound (4.86 g,
73%), mp. 109-110°. The NMR spectrum (50 MHz) gave the folliowing ’“J
resonances: & 8.56 (bt, 1H); 8.24 (s, 1H); 6.18 (s, 1H), 4.8 (s,
2H); 4.44 (s, 23): 3.56 (m, 2H); 2.62 (m, 7H); 1.2 (d, 6E); 1.06
(t, 6H).

Ana;. Calc'd. for C18H28C1N3O3 C, 58.45; H, 7.63; N, 11.36 .

Pound: C, 58.38; H, 7.63; N, 11.25

Example 30

4-Amino-5-chloro-N-[2- (diethylamino)ethyl} -2~ (3-phenyl-2-
propanon-l-yl)oxyvbenzamide

A solution of the tetrabutylammonium salt of 4-amino-5-
chloro-N-[2-(diethylamino)ethyl]~2-hydroxybenzamide (3.45 g, 6.5
mmoles) and l-chloro—3-phenyl-2-propanone (1.1 g, 6.5 mmoles) in
acetonltrlle was stirred for 18 hours at 20°. After removal of
the acetonitrile at reduced pressure, the residue was treated
with water and extraéted with methylene chloride. The residue,
after concentration .0of the extracts, was chromatographed on
alumina (grade III) using ethyl acetate for elution. Combination
of the appropriate fractions gave 1.1 g of product which was
recrystallized from ethyl acetate to give the title compound, mp.
138-139°.



Exanpl e 32 4- Ani no- 2- (2- but anon- 3-yl ) oxy- 5- chl or o- N-[ 2- (di net hyl ani no) -

et hyl ] zam de A solution of 4-amno-5-chloro-N [2- (dlnethylan1no) -
et hyl hydroxybenzan1de (1. 90 g, 7.37 ﬁﬁﬁres) (prepared in Exanple 17),
potaSS|un1c ngt 3 06 . 21 nnDIes) SOdIUﬁ]IOdIde 91 11 g, 7.37
mol es)\,é&&l- ch’o N4O0g1 oCr183mediely ibn BIVF“(rSOl%()SANas

stirred for 1.5hours. The sol vent was renogggl sn43acuo and the residue
partitioned between water and netn§ eng chlor a ase
extracted two nore tines with net W%‘ch Orkge?3 g gngqne «ad%%gg;
were dried and concentrated in vacuo. TheClesBd28 was chromat ographed on a
silica gel colum using the solvent system of nethylene chloride
(99.5)-nethanol (0.5)-ammnia (0.2). The appropriate fractions were

conbi ned and concentrated in vacuo tExamwdea3dolid. Thi's was
recrystallized fromacetonitrile to give 1.85 g of the title conpound as a

colorless solid, np. 124 kgrr] Anal Cal c' d, for [err] . C, 54.96;
H, 6. 764 Nmipog>d—chy * diethyiaming 13-26:[ (R-mexher)) hottano. 83
Exanpl e Rlpd= A0y 1902 sehqram%e[ Snceclitogdyh gai no) et hyl] - 2- [ 2- (2- nydr oxy-
3-phenyrpTvpy$¥¥vg§b§nzanrd6‘ﬁ"§vrugg%n—ugglhe tetrabutyl anmoni um sal t of
4- am no- : : :

A solution-of the tetrabutylammonium salt of 4-amino-
S5-chloro-N-{[2-(diethylamino)ethyl]~-2~hydroxybenzamide (15.81 g,
30 mmoles) in DMF was treated with 3-bromo-3-methyl-2-butanone
\_/ . [4.95 g, 30 mmoles, (80% pure), prepared according to M. Gaudry
and A. Margquet,. Tetrahedron 26, 5611 (1970)]. After stirring for
20 hours, the solvent was evaporated and the residue was

partitioned between ethyl acetate and water. The ethyl acetate
1a§er was washed with 0.4N NaOH, Hzo, dried and the solvent
evaporated. The residue was chromatographed over deactivated

\¥ilica using methylene chloride (100), methanol (2), ammonia
(0.5) solvent system. The appropriate fractions were combined to
give 4.86 g of an o0il. A portion of this (3.86 g) was
crystallized from acetonitrile-water and recrystallized from
methanol~water to give 1.23 g of title compound, mp. 84-88°. The

- NMR spectrum (90 MHz) in CDCl3 gave the following resonances: §

\ 8.24 (s, 1H); 8.08 (bs, 1H); 5.92 (s, 1H); 4.34 (s, 2H); 3.58 (q,

2H); 2.6 (g, 6H); 2.32 (s, 3H); 1.66 (s, 2H); 1.64 (s, 6H); 1.04
(t, 6H). ' '

Anal. Calc'd. for C18328C1N303'H20: C, 55.73; H, 7.80; N, 10.83;
: Cl, 9.14; HZO' 4.67

‘Found: C, 55.75; H, 7.83; N, 10.72;
Cl, 8.74; HZO' 4.62



5-chl oro- N-[ 2- (di et hyl am no) et hyl ] - 2- hydr oxybenzam de (2.64 g, 5 mol es)

an - chl or o- 2- hydr oxy- 3- phenyl propane (0.85 g, 5 moles) in 10 mM of DW
eated at reflux for 2 hours. The&®ixture was concentrated at reduced

pressure. The residue was taken up in _nethylene chloride, washed with .

di l ute sodi um hydroxi de, dried oEEEEEEELngnd concentrated. The produ&LJmas

recrystallized - 69- fron1ethy| acetate to give the title conpound (1.05
9), , . - C,.62.92; H_ 7.20; N,
10. 02=2¢ n R Ano X d (dimethyla lle'34_

4- AneﬁhyiibbhmamﬁﬂéZ (dlethylan1no)ethyl] 2 (2- hydr oxyi m nobut- 3-yl)
oxybenzam de A sol ution of 4-am no-2-(2-butanon-3-yl)oxy-5-chloro-N

[ 2- di et hyl am no) et hyl ] benzam de hydrochl oride (1.14 g, 2.9 nmol es)
'(prepared i n BERargelat7in and HydmdmﬂﬂsﬁQMidgakinmetdﬂmetﬁyxag;né)3

cvarbiay il -Ze i ek ta e (1280 K 7 BCLARY TorgPRrBR ARor | de- and

a saEumpéG dMut |mtaﬁsm| garbanbseat(s . 06TIgy (ﬁg&hlmphasb,msdmmed

Wi th; yaiae: (U1 NG 197 ARbYLRY SHAPYIH Hlordifol £5bELENYRS (LYBYAY, Zed
12 mmoles) in DMF (30 ml) was stirred for 1.5 hours. The solvent
was removed in vacuo and the residue partitioned between water
and methylene chloride. The agueocus phase was extracted two more
times with methylene chloride. The combined extracts were dried
and concentrated in vacuo. The residue was chromatographed on a -’

silica gel column using the solvent system of methylene chloride
(99.5)-methanol (0.S5)-ammonia (0.2). The appropriate fractions:
were combined and concentrated in vacuo to give a solid. This

was recrystallized from acetonitrile to give 1.85 g of the title

compound as a colorless solid, mp. 124-125°, : -
Cl, 10.82 . '
Fcund: C, 55.17; H, 6.86; N, 12.80;
Cl, 10.83
Example 33 o : \)F'

4-2mino-5-chloro-N-{2~(diethylamino)ethyl]}-2-[2~(2-hvdroxy--
3-phenylpropyl) Joxybenzamide

A solution of the tetrabutylammonium salt of 4-amino-
S5-chloro-N-[2-(diethylamino)ethyl)-2~-hydroxybenzamide (2.64 g, S
mmoles) and l-chloro-2-hydroxy-3-phenylpropane (0.85 g, 5 mmoles)
in 10 ml of DMF was heated at reflux for 2 hours. The mixture
was concentrated at reduced pressure. The residue was taken up
in methylene chloride, washed with dilute sodium hydroxide, dried

over Nazso4 and concentrated. The product was recrystallized



113 rr] (0.37 g). The NWR spectrum (90 Md4z) in [err] gave the follow ng
nces: 6 9.8 (bs, 1H); 8.16 (s, 1H)‘5§'4 (s 1FD 4, 96 (q, 1H); 4.4
(s, 2H); 402303(bm 3I—2; 2.66(n]t . 4 (s, ; 1.6 (d, 3H); 1.08
(t. 6H) \_ARSR € fogtate to giye) the tl(eless;q;sooqm 7{BO51g) 4571 O,
9.56 Foupgs-1€7°34.91; H, 7.34; N, 14.97; d, 9.45 -70- Exanple. 35
[err]-{3-Am no-4-chl or o- 6- [N—(2-[diethy|anino}ethyl)]carbannyl-

phenoxy} phenyl acetic acid, ethyl ester. To a well-stirred suspension of

sodi um hgdailde Cad.c3@ g for &f)z/%Hg omr:#eg weshe&e \92;h By Pprgeney, i no sort  of
dry DVF was added a sol ution ﬂ ﬁﬁponaitjz (dlethylan1no)ethyH
2- hydr oxybenzam de (2.28 g, 8 moles) (fro gﬁa tion No. 1B) in 10 m of
dry DMF. After evolution of hydrogBouhde céasesa g tI-hi S7V26; aNidelio dobpwi se
a solution of ethyl [err]-Dbronophenyl acet ng@ g, 8.7 mmoles) in 5 m
of dry DVMF. After-an additional 18 hours a nt tenperature, the

m xture was concentrated in vacuo and the residue partitioned between water

(200 M) and nethyl ene chloride (75 g&;mﬁige33queous phase was extracted

twice with 75 nm portlons of net hyl Af ter conbi n-

ethEI acetate and petroleumether to yield the title conpound, np.

res

4—Am1no-5-chloro-N-[2-(d1ethylam1no)ethyl]-z-(z-hydroxylnlnobut-

3-vljoxybenzamide

N\ A solution of 4-amino-2-{(2-butanon-3-yl)oxy-5-chloro-N-
[2~diethylamino)ethyl]benzamide hydrochloride (1.14 g, 2.9
.mmoles) (prepared in Example 7C) and hydroxyiamine-hydrochloride
(0.3 g, 4.3 mmoles) in methanol (20 ml) was refluxed for 15
minutes. The solvent was evaporated and the residue was parti-~
. tioned between methylene chloride and a saturated solution. of
\éodlum carbonate. The organic phase was washed with water, dried
and the solvent evaporated. The residue was crystallized from
ethyl acetate and petroleum ether to yield the title compound,
mp.'113-115° (0.37 g). The NMR spectrum (90 MHz) in CDCl3 gave
the following resonances: & 9.8 (bs, 1lH); 8.16 (s, 1H); 6.4 (s,
1H); 4.96 (g, 1H); 4.4 (s, 2H); 4.32-3.08 (bm, 3H); 2.66 (m, 6H);
\_ 1.84 (s, 3H); 1.6 (4, 3H); 1.08 (t, 6H). -

Anal. Calc'd. for C17H27C1N O3= C, 55.05; H, 7.34; N, 15.11;
Cl, 9.56

Found: C, 54.91; H, 7.34; N, 14.97;
- Cl, 9.45



i ng, the organi ¢ phase was washed three tines with 50 nl of lowbaqueous
sodjsn hydroxi de and three times with brine; dried over sodiumsulfate,
filed concentrated in vacuo, to g-rUE—S 5 g oil which slowy ;
crys aIIized. Trituration with pentane gave 3.34 g of the title conpound,
mp. 84-[err]. The NWR spectrum ( Exa@gplej3S[err] gave the following /-
resonances: [err] 8.55 (bt, 1H); 8.20 (s, 1H); 7.50 (m 5H); 6.09 (s, 1H);

5.65 (s,. 1 4.2 4 .. 1.05 9 Anal .
: ca|CJg{aﬁigino-ﬁﬁgﬁggroﬂ%r[N:ﬂangxgégy#@mlnpggkhxgﬁdmmgbqégng;% H,

6. 762H8nd%%¥§ﬁ3ﬁﬁpéée§§c acigd, eth%l ester
4- Amino-5- cnr or o- - yTam n -(2- hvdra2|no 2-

oxoet hoxv) benzami de Trihydrate A suspension of
4-am no- 5-chl orpo Na[ ¥eld-eitlitrai Eyspension of sodium hydride (0.36 g

et h?lrdf %Pe(ﬁz tho %a?ﬁ?h&%y& nz am de é%?? 6g65 mlmyeg%{repar ed in
met hadded & r%c)lmﬂ$ont ofr dd-aitmno]:-?fmhlom-en- aZGI(daetthllamum Methf Dy +ed.
e IR RRRIERL %08 g B L HG B ASEE
titl @ncdfpouind fisdryeDMFi. hy dfiex, exnlusionh cof | hydrnagenChlad cdedsmd, tderr]
: Ctﬁ%%-agsiidgé§46rgbwlgeog;églué§é¥kof ethyl a-bromophenyl acetate
(2.12 g, 8.7 mmoles) in 5 ml of dry DMF., After an additional 18
hours at ambient temperature, the mixture was concentrated in
vacuo and the residue partitioned between water (200 ml) and o
me thylene chloride (75 ml). The agueous phase was extracted
twice with 75 ml portions of methylene chloride.  After combin-
ing, the organic phase was washed three times with 50 ml of 10%
aqueous sodium hydroxide and three times with brine; dried over
sodium sulfate, filtered, concentrated in vacuo, to give 3.5 g ~€
cil which slowly crystallized. Trituration with pentane gave
3.34 g of the title compound, mp. 84~87°C. The NMR spectrum (90
MHz) in-CDCl3 gave the following resonances: & 8.55 (bt, 1H): |
8.20 (s, 1H); 7.50 (m, 5H); 6.09 (s, 1H); 5.65 (s, 1H); 4.25 (m,
4H); 3.55 (m, 2H); 2.60 (m, 6H); 1.05 (m, 9H). -

Anal. Calc'd. for C23H30C1N304 .C, 61.66; H, 6.76; N, 9.38 o/

Found: C, 61.75; H, 6.76; N, 9.27

" Example 36

4-Amino-5-chloro~N-{2-(diethvliamino)ethvl] -2~ (2-hvdrazino-2-

oxoethoxv)benzamide Trihydrate

A suspension'of 4-amino-5~chloro-N=-[2~(diethylamino) -
ethyl]-2- (2-methoxy~2-oxoethoxy)benzamide (3.58 g, 10 mmoles)
(prepared in Example 15) in 64% hydrazine hydrate in water
(0.6 g, 12 mmoles) and methanol (3 ml) was stirred for 1 hour,
when a clear solution was formed. The mixture was concentrated



[err], 13.12 Found: C, 44.07; H, 7.46; N, 17.19; d, 8.77; [err], 11.60.
Exanpl e 37 4-Anino-5-chIdTo-N-[2-(diethylanino)ethyl] 2-[2 (2-acety|-
hy| no) - 2- oxoet hoxy] benzam de Acetate7l -

0- 5-chl oro- N-[ 2- (di et hyl ami no)ethyl]-2-(2- .
hydra fn- annoehhmkmﬂhen2331deetrebyys&adlghaﬁgﬁrdm48ahanbetp givpared.in

Exanpl e ried at.de f r t

o T o PR B R BT oL Fhob 166 FRACBE Fhe’ 1S SonBbifalbE the,
solutlohrmhydcateo anhyd&B@el@k&B.ng 2. 428 mol es) in nethyl ene chlorlde
(5 M) until  clear solutlon was formed. The solution was concentrated in
vacuo to give 1.115 é;oowa of the t|tIe conpound as_white hygroscoplc :
solid. Apal. Cale'®. rfer C; YgzNECl05 3HGO -49sz $+ 8isBy R348 23; 4,
7.71 Found: C, 48.86; H, 6.67; N, 14. 87 a, I91383 60;

4- Am no- 5-chloro- N-[ 2- (diethylan1no)ethy|] 2- [3 (pht do) -

propoxy] benzam de To a suspension of the tetra- ‘gutgsaﬁggnlunlsalt of -
4- am no- 5-chl or o- N-[ 2- (dlethylan1no)etbybk@@ hyaly &y beny ami, dg. 46;

N, 17.19; Cl, 8.77;

‘H,0, 11.60

Example 37

Y, 4-Amino~5-chloro-N-[2-(diethylamino)ethvl]=-2=[2~(2-acetyl-~-
hydrazino)-2-oxoethoxylbenzamide Acetate

4-Amino-5-chloro-N-[2-(diethylamino)ethyl]-2-(2-
hydrazino-2-~oxoethoxy)benzamide trihydrate (1.0 g, 2.43 mmoles)
.%prepared in Example 36) was dried at 110°C/0.02 mm for 3 hours
“o6 give the correspondlng anhydrous material (865 mg) This was
treated with a solution of acetic anhydride (248 mg, 2.428
nmoles) in methylene chloride (5 ml) until clear solution was
. formed. The solution was concentrated in vacuo to give 1.115 g
(100%) of the title compound as white hygroscopic solid.

\_~ Anal, Calc'd. for C19H3ON5C106 C, 49.62; H, 6.58; F, 15.23;
c1, 7.71 -
Found: C, 48.86; H, 6.67; N, 14.87;
| Ccl, 8.20

ﬁxample 38

4-Amino- 5-chloro—N-[2-(dlethylamlno)ethyll 2=-[3= (phthallmldo)-

propoxylbenzamide

To a suspension of the tetra-n-butylammonium salt of
4-amino-5-chloro-N-[2- (diethylamino)ethyl]~-2~hydroxybenzamide



-72- (15.8 g, 30 nnDIea) ‘(prepared in Preparation 3).'in acetonitrile (50
m L was added N-(3-bronopropyl)phthalingde and the m xture stirred for 16
h at anbient tenperature and 1 houf“at 65- 70C. This was concentrated

d 1.1 i
et her L it 197 HESIARS, BTSRRI HECERUTEE, A R FaiRAte? 1
Wit h 05 axl) dn%daddeldcUndén’bmmpztapsshmhthaﬂ.mdeamdwgm ysitsettd T at i on.
Thi t d I 3 6. 79 f
ThiS st fed 1 £5£Ch ichls 39 WAFATECBLl-SLREE SRR 1 480 T O
. C7066.94;Thiscwas: cgpcgggtggtEG ._‘Y Eﬂﬁnandcthelr@@mae Par3tiiN ondd8o0;

., peltdertWifes% A H 1912mixture of ether and th 1
(3- an1nopropoxy)-5 chl oro- N—[2-(d|ethylan1no)etﬁ 09 Rﬁfﬁ%ﬂf%&?ﬁ& Ure of

4- amThe RXIARES- ppfge(gagtwﬁﬁgﬁquﬁeveral times wzth water, dried and

et hYl':]o:%e[n?t:ﬁmalafb NEAlgLDr %qm&maxdg é Zéaghmtmaﬂ LS)rHiy gpaged in
q% égg? 64@’ draZ|E te &?00!2& and abso| ut e ethanm

(15 ; 4 ARL R 8P E?ﬁaF%SP'Hﬁ 3¢ v f Beelth) The

sol Ublfortwswemeﬁraaubeuas aﬁm&{e [so1idpndpt hea121lager,s at reflux. After

cooling, a solid was filtered off and washed with ethanol. The conbi ned

filtrate and washi ngs were goncentrated in vacuo. The residue was
di ss@nadd iCaletdyl| for cgﬂa Ckogk|ﬂ3p|ﬂ®le4sokbd6ramevmu i f89 4 ration.
The filtrate was washed (ﬂlé@ agd

Found: C, 61.05; H, 6.43; N, 11.80;

Cl, 7.63 : \)

.Example 39

4-Amino-2-(3-amin6proobxy)*S-Chlofo-N-{2-(diethy1amino)etnyl]-

benzamide -
. | o/

. A mixture of 4-am1no-=-chloro-N-[2 (dlethylamlno)-
ethyl]-2-[3- (phthallmlde)propoxy}benzamlde (4.73 g, 10 mmoles)
(prepared in Example 38), 64% hyarazlne hydrate (800 mg, 16
mmoles) and absolute ethanol (15 ml) was heated briefly to reflux
until clear solution was formed. The solution was heated 16
hours at 55-57°C and then 2 hours at reflux. After cooling, a
solid was filtered off and washed with ethanol. The combined
filtrate and washings were concentrated in vacuo. The residue
was dissolved in methylene chloridé, and insoluble solié removed
by filtration. The filtrate was washed with water, dried and
concentrated in vacuo to give a solid product. This was recrys-
tallized from methylene chloride~n-pentane to give 2.96 ¢ (86.3%)
of the title compound as white solid, mp 119-121°C.

Anal. Calc'd. for C, H,.N,Cl0,: C, 56.05; H, 7.94; N, 16.34;
| c1, 10.34 o
Found: C, 56.05; H, 7.92; N, 16.10;
cl, 10.47 |



coricentrated in vacuo to give a solid product. This was recrys- tallized
fromnet hyl ene chloride-n-pentane to give 2.96 g (86.3% of the title

conp as white solid, np 119-[err]. Amd@B= Calc'd. for [err] : C,
56.05>H, 7.94; N 16.34; d, 10.34 Found: C, 56.05 H 7.92; N 16.10;
d, 16.47 -73- Exanpl e 40 4-AninoESa§QEgrdﬂN- [ 2- (dlethylanmno) et hyl ]

-2- [2- (nethylanino) - 2-oxoet hoxy] benzam de To a suspensi on of
4- am no-5-chl oro-N-| (dleth I-

an1no)eth&£$£22£2_ﬁ‘1 ' )Y bamIBR & a1
(prepareﬁ_bﬁogﬁﬁgﬁbqb@Qkaﬂﬂaéi1ﬁJSO|UtI0n of nethylan1ne in toluene (10
m ) was agged 3 or nernanor and the mxture stirred for 16 hours. This
was concentrated in vacuo and the residue crystallized from et hanol - et her

;9 ?Ivga?15 g (76%p @fddypénéi@ncgﬁpmuaﬂzaadmmdmadaadnh[ﬁ@(dﬂé@h&@nr]
na C

. 06; 1 94
Found: @%@,)ssﬁym-ﬁ-&? Wétﬁ%mg-@oefgow '3& (1.074%; 3
4- Ami no-fmébé 9y o{Prepardetity | Roampl et b3) |, - An| 62-1|Ny(§o®@t)ihﬁ -Gf methylamlne

in toluene (10 ml) was added 3 ml of methanol and the mixture
stirred for 16 hours. This was concentrated in vacuo and the

residue crystallized from methanol-ether to give 815 mg (76%) of
the title compound as white solid; mp. 149-151°C,

N\ _Anal Calc'd. for C; H, N ,ClO,: C, 53.85; H, 7.06; N, 15.70;

1672574
Cl, 9.94 :
Found: C, 53.85; H, 7.16; N, 15.63;
Cl, 10.00
Sy . Example 41

W, |
.4-Amino-5-chloro-N-[2-(diethy1amino)ethyl]-2-[(2-hydroxy)but—3-
vljoxybenzamide {mixture of threo and ervthro isomers)

A mixture of 4-amino-2-(2-butanon-3-yl)oxy-5-chloro-N-
[2-(diethylamino)ethyl]benzamide {obtained by treating 1.2 g, 3.1
\_/ Tmmoles, of the corresponding hydrochloride salt, prepared in '
Example 7C, with saturated sodium carbonate solution) and sodium
borohydride (100 mg) in ethanol (20 ml) was heated under reflux
for one hour. The solution was concentrated, diluted with water,
acidified with 2N hydrochloric acid, and basified with saturated
-sodium carbonate solution. The mixture was extracted with
methylene chloride <o yield 1.16 g of foam. This material was
chromatographed over deactivated silica using methylene chloride
{100) , methanol (2), ammonia (0.5) as the solvent system. The
appropriate fractions were combined to yield the title compound
(470 mg) as a foamy mixture of diastereocisomers. The NMR
* spectrum (90 MHz) in CDCl, gave the following resonances: §& 8.54
(bd, 1H); 8.2, 8.15 (2s, 1H); 6.32, 6.35 (2s, 1H); 4.36 (s, 2H);



yl ] oxybenzam de (m xture of threo and erythro isonmers) A mxture of

4- gmi no- 2- (2- but anon- 3+yd1 ) oxy-5-chl oro-N- [ 2-(di et hyl‘am.n®) et hyl ] benzam de
( ined by treating 1.2 g, 3.1 mvl eg4.0f the corresponding hydrochl oride
sa prepared in Exanple 7C, with saturated sodi um carbonate solutlonyxand
sodi g becahysr,i de)(10f-7D12 1 tmgt Bang! .22 21132 was, heas ed1upgep. 3% | \dor
one h Eg The sol ution was concentrated, diluted wth water, acidified with
2N hyﬁ Lhioric acid, and basified with saturated sodi um car bonat e

sol ution. The mixture was extracted with nethylene chloride to yield 1.16 g
of foam , Thi.s,.mgterial s chr t grap d Qver, deactjvated silica using
“meth °chP8Fi5§ H%Hbgi. 28 92) mﬁ&ﬂé?« 15) aggfhgtséﬂvgﬂv
system The appropriate fractions wereGiMﬂQIExito yield the title
compound (470 ng) as a foany m Oi The E&R pectrum
(90 MHz) in [err] gave the follg§#%§ §gngﬁégéf é§8n24§?b 5%'2 8.15
(2s, 1H); 6.32, 6.35 (2s, 1H); 4.36 (s, @2H);9.654.24-4 (m 1H) 4-2.12 (m

3H); 2.8-2.52 (n1 6H);- 1.41-0.96 12H). Anal. Calc'd. for [err] : C,
57.05; H 7.89; N, 11.74; O, 9.91 Found: C 56.34; H 7.79; N, 11.55; d,
9. 65 Exanple 42 Example 42

4- Am no- 5-chl oro- N-[ 2- (di.et hyl am no) et hyl ] - 2- (ethyl-3-nethoxy-

4-Am1no-5-chloro-N-[2—(dlethylamlno)ethxll -2~ (ethyl-3-methoxyr'
croton-4-vl)oxybenzamide

The general procedure of Example 35 was repeated except

that the ethyl a-bromophenylacetate utilized therein was replaced
"by an equimolar amount of ethyl 3-methoxy-4-chlorocarbonate
(prepared according to U.S. 4,348,333). The solvent (DMF) was
removed in vacuo, the residue treated with water and methylene
chloride. The latter was washed with 10% sodium hydroxide, wa(:;
and brine followed by drying over sodium sulfate, filtration and
concentration. The crude solid was recrystallized from

ether/me thylene chloride giving the title compound, mp.

109-111°C.
Bnal. Cale'd. for C,qH;CIN;O5: C, 55.99; K, 7.06; N, 9.80 o
- Found: C, 55.96; H, 7.14; N, 9.77 ~ &/
Example 43

4~ Am1no—5-chloro-N-[2-(c1ethvlam1no)e*hyl] 2-(1 3-dioxolan=2 -vl)-
oxybenz«rlde : L :

The ‘'general procedure of Example 35 was repeated except
that the ethyl a-bromophenylacetate utilized therein was replaced
by an equimolar amount of 2-bromoethyl-l,3-dioxalane and the
reaction mixture heated to 80°C for 30.5 hours. The solvent:
(DMF) was removed in vacuo, the residue treated with brine and
methylene chloride; the latter washed with 10% sodium hydroxide



crot on-4-vl)oxybenzam de The general procedure of Exanplie 35 was repeated
except that the ethyl [errd-bronophenylacetate utilrzed-therein was
rep!ggiz by an equi nol ar anmount of ethyl-gsaethoxy-4-chlorocarbonate
(prepwd according to U S. 4,348,333). Thé solvent (DW) was renoved in
vacuo,\14K3rgsi dde ik ' | hylegr rd.de. ~ '

was washed ws?%ﬂgd%hgggdﬁ%%d%%%gé ?ggrf ?Qgﬁd fgrli?hee %%rg@m%&g@e%%%ﬁéd.
over sodReFFEEFRALEZatiion fAem Bathrdanenthirrdfe /Mexanadravided ibke
recrysteﬂif;§d¢5mggugugem$@mtleggecghIoride giving the title conpound, np.
109-[err]. Anal. lc'd. for [err] : C, 55.99; H 7.06; N, 9.80
Found: C, 55.96; H 7.14; N, 9.77 Exanple 43

4- Ami no-Enzbl ocal i @2- (fdire LoDNeOhy! ] €2- 6%..90¢i axolA0er W) -11. 30
oxybenzam de The gener al pgg%ggg% )

e.0 anpl e .35 s.le ed except . 1 hat
the ethyl a-bronophenyl acetate utiTP3Bdcth rePﬁ-ﬁgg ?Lpﬁgggg Bg'aﬁ '46

equi nol ar anmount of 2-bronoethyl -1, 3-di oxal ane and the reaction m xture

heated to 80C for 30.5 hours. The sot%ggiliEgg) was renoved in vacuo, the

residue treated with brine and neth de; the latter washed with
10% sodi um hydr oxi de -75- and brine, dried over sodiumsulfate, filtered

and conceni 8h695-chioro-N-[2- (diethylamino) ethyl] ~2- (oxazolidin) ~2-one=-
5-vimethyl)oxybenzamide Fumarate

Equimolar amounts (6 mmoles) of the tetra-n-butyl-
ammonium salt of 4-amino-S5-chlcro-N-[2-(diethylamino)ethyl]-2~
hydroxybenzamide (prepared in Preparation 3) andé 5-chlorocmethyl-
2-oxazolidinone in 15 ml DMF were heated at reflux with stirring
for 3 hours. After removal of the solvent the residue was
dissolved in methylene chloride and washed with water. After

(y}rying over Mgso4 and concentration, 2.7 g of crude product was
obtained. This material was purified by chromatography on
alumina grade III using ethyl acetate containing 5 and 10%
ethanol as eluant. The partially purified product (1.1 g) in
l-propanol was treated with fumaric acid (0.33 g) to give 0.81 g
(30.5%) of the crystalline fumarate salt, mp. 165-167°C.

\~ Anal. Calc'd. for [C,,H, CIN,0,]*C,H,0,: C, 51.52; H, 6.15;
o N, 12.65; C1, 8.01
Found: €, 51.21; H, 6.18;

N, 12.40; C1, 7.99

Example 45

4~-Amino-~5-chloro-N-[{2-(diethylamino)ethyl] -2-(2-pyridinomethyl)~

oxybenzamide

To a solution of the tetra-n-butylammonium salt of
4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2~hydroxybenzamide



Recrystallization from nethyl ene chlori de/ hexane proyided the title
conpound, np. 93-[err]. Anal. Calc'd. for [err] © : C, 54.90; H
A08; N, 11.30 Found: C, 54.98;- H 7..0pg-N, 11.40 Exanple 44

4 i no-5-chloro-N- [2- (diethylamno) ethyl] -2- (oxazolidin) -2-one-—.
5-y! qetled )X hawsmebe Fulpreparmd!i i| Ptepapation( 8)miw ap f the o/

t et ra-n- butyl -, i um, sakt Cae _

4- anPREESPHRTHLR (3% QAT n I I LRT ORIy LB T 1 Sip . JBERPATAR RibKgfOed in

Pr epaelath:arl_it&)aﬁmh 5o £h0 00 dmmollyl oﬂ-ﬂ';@tizcbfﬂéspﬂlndﬁ.g\glﬁaymrdlﬂ‘iﬁcfﬁ{@e heat ed

t ux r : rs. er. g a SQl ven e

?es |r @&5 \ﬁggu&:{saéﬁ v%%glgﬁi ﬁét ﬁ‘ff F}g"ﬁﬁc H’é&ﬁ i B g’fq%av\gggeatavﬁ% YRGS &??’ér

[ er rtoocentrartdd andThencesidael orgs Thropatograpbegr otduatllunbsna g raded.

g ter Ll 1 .

et hyFi 3o Bl R aceEdel 10l QRHVOTANN L0, PLURRARIO ABRAZ] |45 "

pur i ¢luvangsockerigivie 11 g8 gnof- pusidicd pxoduetiehight wasumedayswci d (0. 33
t ' 52 e, |t . _

Aol Laflfizey Frdh (P01 PERROL BRRCTUSIR A e ARG Rab, e iy | oL

a, 3.5 god¥F®) @fstheitiflescogpaundy mp: &4+85°09 Exanple 45

4- Ami no-5-chloro-N [2- (diethylam no) ethyl] -2-.(2-pyridinonethyl) - .
oxybenzam de -To a solution_of the tetra-n-butylamoniumsalt of

Anal. Calc'd. for C19H25C1N402: C, 60.55; H, 6.69; N, 14.87;
Cl, 9.41
Found: C, 60.62; H, 6.76; N, 14.81; o

Example 46

4-Amino-5-chloro-N=-[2-{4diethylamino)ethvl]~2-({2-methoxvethoxy~-

ethvl)oxyvbenzamide : T
Y Y _ . u

The general procedure of Example 35 was repsated except
that the ethyl a-bromophenylacetate utilized therein was replaced
by an equimolar amount of l-bromo-z-(Z-methoxyethoxy)ethane. The
solvent (DMF) was removed in vacuo, the residue tregted with
brine and methylene chloride; the latter washed with 10% sodium _
hydroxide and brine, dried over sodium sulfate, filtered and N\
concentrated. Recrystallization from ether provided the title
compound, mp. 49-51°C..

Anal. Calc'd. for C18330C1N304: C, 55.72; H, 7.81; N, 10.83

Found: ¢, 55.50; H, 7.69; N, 10.78



4-am no-5-chloro-N [2- (diethylam no)ethyl] -2-hydroxybenzam de -76-
(2.64 49 0.005 nol e) (prepared in Preparation 3) in 30 nl acetonitrile was-:
added hl or omet hyl pyri di ne (prepared by_ffnr] neutralization of 0.01 nole
of the correspondi ng hydrochl oride). The resultant reaction m xture was

stirredfor 18 hours and then concewnﬁﬁéﬁgleThg resi due was chromat ogr aphed
on alum na grade |1l using ethyl acet hyl acetate, ethanol (100:2)
as eluants'to give 1.8 g of purified product which was recrys- tallized

from2:1 da-thyincﬁw,et-Memihw}tbxv'ﬂh%-&mr@bﬂai[Beddie‘ﬂ:ﬁ a&nl?z%) leh e

title cogpound. . op. . T H,
6 60 N BeRgatide ST i°rolng G 6062 H 6 76 N 14.81: Q. 9.34
Exanpl e 46 4- Am no-5-chl oro- N-[ 2- (dlethylan1no)ethyl] 2-(2- nethoxyethoxy-

et hyl ) oxybenzam de I re of Exa epeat ed cept
that the ethyl '[err’irrgb%%%?%nﬁ%‘é’ etg#l T | Y’T‘?%ﬁ gPZ %”nglrﬁ'& y an
equi nol ar(weblirwashed- wu.&imn@:b(l'ﬂmoét)hcmcyaué]nhggnelhameo iﬁlié salsy addgdIVF)

was renoy, e ﬁg h |
chlor|de'FSﬂﬁ{#aﬁﬁegh%ggﬁe& 3#gﬁ&Tﬁ% odluﬁ¢% &?%é?ggﬁ gE’blne‘;&arled over
sodlum:yhﬁnﬂiml¢$lﬂé2965asd 37.1 mmoles) (prepared in Example 13), and

the mixture hydrogenated at 40 psi for 5 hours. The catalyst was
removed by filtration under nitrogen and the filtrate concentrated
in vacuo. This was dissolved in methylene chloride and washed
with 1IN sodium hydroxide (4 x 25 ml). The washings were back

&J extracted with methylene chloride and the organic phases com-
bined, dried and concentrated in vacuo to give 5.56 g of the
“title product as a semi-sclid. This was recrystallized from
methanol-ether in the cold to give a sample, mp. 97-99°C.

. Anal. Calc d. for C15H25C1N402 C, 54.78; H, 7.60; Cl1, 10.78;
- N, 17.04 '
Found: C, 54.71; B, 7.64; Cl, 10.91;
N, 16.81
Example 48

- 2-(2-Acetylaminoethoxv) -4-amino~-5-chloro-N-[2-{diethvlamino)~

ethyllbenzamide

To a solution of 4-amino-2-(2-aminoethoxy)~-5-chloro-N-

- [2-(diethylamino)ethyl]lbenzamide (780 mg, 2.4 mmoles) (prepared
in Example 47) in methylene chloride was added acetic anhydride
(245 mg, 2.4 mmoles) and the mixture stirred for 30 minutes.
This was concentrated in vacuo and the residue was partitioned
between methylene chloride and sodium bicarbonate solution. The
organic phase was concentrated and the residue flash-chromato-
graphed on silica using methylene chloride:methanol:ammonia
(100:4:0.5) solvent system. The appropriate fractions were
combined and concentrated in vacuo. The residue was



concentrated. Recrystallization from ether prOV|ded the title conmpound,
49-Terr]. Anal. Calc'd. for [err] : C 55.72; H, 7.81; N, 10.83

@ C, 55.50; H 7.69; N, 10.78 77- Exanple 47

4-"Am no- 2- ( 2- am noet hoxy) - 5- chl or o- N—[f (di et hyl am no) et hyl ] - benzan1de To

ansu,?eggggcaa(lw)&éamggﬁghe% RINDE Sk ndyeLl yagheq u fl) g5t ol )

4- anthe- 51@ﬁﬁo¢6mzxvyahoﬂetnywhmtpzagiwﬁhyman1hb;e1h§rp benzan de (12.05
g, 37.1 mmles) (prepared in Exanple 13), and the m xture hydrogenated at
40 psi for 5 hours The catalz renmoved by filtration under nitrogen
and MLil Cela’'dcofRerf aligd P~H49géuo C, 1R Vst di $s8Fvelli n9aBEhyl ene
chloride and washed with 1IN sodi um hydmoxixe, {# X 25 m ). The washi ngs were
back extracted with nethylene hl or.i de anq%%he or zc gha s com. bi ned,
dried and concentrated in vacu °?Bdg|v§'5 §ftﬁ thé- e8¢ € pradﬂév as a
sem -solid. This was recrystallized fray megJsol -ether in the cold to give

a sanple; np. 97-[err]. Anal. Calc'd. for [err] = C, 54.78; H
7.60; O, 10.78; N, 17.04 Found: C, 54.71; H, 7.64; Cd, 10.91; N, 16.81
: ' Example 49 '

4-Am1no-5-chloro-N-[2 (dlethylamlno)ethyl] 2—[3-(methylth10)-
propoxylbenzamide :

To a . solution of tetrabutylammonium salt of 4~amino-5-
chloro-N-[2~(diethylamino)ethyl]~2-hydroxybenzamide (10.54 g, 20
mmoles) (prepared in Preparation No. 3) in DMF (100 ml) was added
l-bromo-3-chloropropane (3.268 g, 2.2 ml, 20.76 mmoles) and the
mixture stirred for 2 hours at ambient temperature and another 30
minutes at 40°C. The mixture was cooled to 0°C and poured oven~)
sodium hydride (1.0 g of 60% mineral oil dispersion, 25 mmoles,
washed with n-pentane) under nitrogen. The mixture was stirred
in the cold while methyl mercaptan gas was bubbled in until
evolution of hydrogen ceased. The mixture was heated at 35-40°C
for 2 hours, poured into water (700 ml) and after standing for 1
hour the resultant solid was isolatesd by suction to give after
drying in air 7.06 g (94%) of crude product, mp. 58-59°C. This
was dissolved in methylene chloride and filtered over a short
column packed with silica and alumina. The filtrate was concen-
trated and the residue crystallized from ether to give 4.95 ¢
(66%) of the title compound as a white solid, mp. 79-80°C.

Anal. Calc'd. for C17H28C1N3028' C, 54.61; H, 7.55; Cl, 9.48;
N, 11.24; S, 8.56.

 Found: C, 54.56; H, 7.52; Cl, 9.38;
- N, 11.10; S, 8.23

v



Exanpl e 48 2-(2- Acetyl ani npet hoxy) - 4- ami no- 5- chl or o- N-[ 2- (di et hvl ani'no) -
et hyl Lbenzam de To a solytion of 4-am no-2-(2-am noet héxy)-5-chl oro: N
[ 2- (0i 8t hyl ami no) et hyl ] benzam de (780 ng? 2.4 mmol es) (prepared in Exanple

47) met hyl ene chl ori de was added acet 'anhydride (245 ny, 2.4 mmol es)
and the /m xture stirred for 30 -minuges. was concentrated in vacuo and
the residue was partitioned betwee chl ori de and sodi um

bi carbonate solution. The organic phase was concentrated and the residue

hr 4 - . %? et anol ammoni a
(100: 476~ S : ' ' oi~-ned and
concemﬁu%imhyhlggggovabsnaﬂmmmm was - 78- recrystalllzed from
met hyl ene chloride-ether to give 445 ng of the title conpound as a white
solid, np. 143-[err]. Anal. Calc'd. for [err] : C, 55.05; H 7.37,
C, 9.56 N, 15.1ToFgussirred melrtion gf oproductgfrom Bxamplsd 43«atinl 48 69
4- Ani n<35 £htmsely h2 zé«dwdaadammc ea&wa] (520 3, &@Wlfe@f)ana

propoxy] benzam de_To a solUtion of tetrab utg ammoni um sa am no- 5--
ater (20 ml) was added sodium periodate (856 mg, 4.0 mmoles) and
the mixture stirred for 2.5 hours. It was then basified w;th_4N

sodium hydroxide (3 ml) and extracted with methylene chloride (3

x 30 ml). The extract was concentrated in vacuo and the residue
flash-chromatographed on deactivated silica column using methylene
K/‘ chloride:methanol:ammonia (100:3.5:0.5) solvent system. The |
approprizte fractions were combined and concentrated to give a
yellow o0il which crystallized from methylene chloride-ether to
give 770 hg of the title product as a light yellow solid, mp.
116-117°C. :
\_sal. Calc'd. for €y 7HygCIN0S: €, 52.37; H, 7.243 C1, 9.09;
N, 10.78; s, 8.21
Found: C, 52.31; H, 7.25; Cl, B.70;
' N, 10.68; S, 7.88 '

Example 51

K“{ 4-Amino- 5-chloro-N [2~(diethvlamino) ethyl]-2- (1 i-4,5-dihvéro-
imidazol-2-yl)methoxybenzamide | S

A mixture cf 4-amino-5-chloro-2-cyanomethoxy-N-[2-
(diethylamino)ethyl]benzamide (3.25 g, 10 mmoles) (prepared in
Example 13) and 1,2~diaminoethane (0.6 g, 10 mmoles) in methanol
(25 ml) was heated at reflux for 3 hours. The reaction mixture:
was concentrated to .leave a crystalline residue which was recrys-
tallized from ethyl acetate to give the title product (2.78 g,
76%), mp. 144-145°C.



chl oro- N-[ 2- (di et hyl am no) et hyl ] - 2- hydr oxybenzam de §10.54 g, 20 mol es)

( ared in Preparation No. 3) in DMF (100 m) was.-added

1 no- 3- chl or opr opane (3.268 g,. 2. 2.g9.. 20. 76 Mol es) and the m xture )
stirred for 2 hours at anbient tenperature and another 30 minutes at [efr].
The Rindlur CaB6' §00ke¢ tg hgr diersl DOUC?dSSV%'SﬂUJ' gpaudidde 4 lo§; 9 &/
60% mneral oil dispersi R I%s gg n- pentane) under
nitrogen. The m xture was stlrred in thY dq0 |Ie met hyl nercaptan gas
was bubbled in until evolutlonaﬁuﬁ@ﬁrogensseaaeda Tiye 21;xtalr e o\eps heat ed
at 35-[err] for 2 hours, poured into er é?@? n1) and after standing for
1 hour the resultant solid was isolate Ction to give after drying in
air 7.06 g (94% of crude product, np. 58-[err]. This was dissolved in

met hyl ene chloride and filtered cgggrmgglghgit col um packed with silica and
alumna. The filtrate was concen- d the residue crystallized from
ether to give 4.95 g (66% of the title conpound as a white solid, np.

ﬁinoLeth§il5ﬁb§krt51e%§§imé€h0i§ﬁ§

1. 02, U, Jo0, NI IO TS 0—2°

- 79- bEREARIA&0 4- Ami no- 5- chi or o- N-[ 2- (di et hyl ami no) et hyl ] - 2-[ 3- (et hyl -
sulflnyl)propoxy] benzan1de

A mixture of 2 thlophenecarboxyllc acid (2 6 g, 20
mmoles), thionyl chlcrlde (2.4 g, 20 mmoles) and toluene (15 ml)
was heated at reflux for one hour. The reaction was concentrated
to leave an oil (2.8 g). A solution of this oil in diethyl ether e
(10 ml) was added to a solution of diazcmethane (prepared ifrom
8.1 g, 80 mmoles, of N-methyl-N-nitrosourea) in ether (200 ml).
After stirring for 2 hours at 20°C, the reaction was treated with
hydrogen'chloride gas (excess) over a period of 20 minutes.
After stirring for an additional 1/2 hour, the reaction mixture
was concentrated to give chlorcacetyl-z-thiophene'as a dark oil
(3.2 g). A portion of this dark oil (1.6 g) was taken up in
acetonitrile (25 ml), treated with the tetra-n-butylammonium salt
of 4-amino—5—chloro-N—[2—(diethylaminolethyl]-z-hydroxybenzamide
(2.6 g, 5 mmoles) (prepared in Preparation Nb. 3) and stirred for
18 hours. After concentration, the residue was purified by
chromatography on alumina (grade III) using ethyl acetate con- o/
taining 2% ethanol for elution, to give the'title_p:oduct; which'
was recrystallized from acetonitrile, mp. 135-139°C. '

Anal. Calc'd for C,gH,,CIN;0,8: C, 55.67; H, 5.90; N, 10.25;
s, 7.82

Founé: C, 55.86; H, 5.91; N, 10.18;
S, 7.54



To a stirred solution of product from Exanple 49 (1.496 g, 4 moles) “in 2N
hydrocQloric acid (5.0 m-, 10 nmmoles) and water (20 m ) was added sodi um
perie (856 mg, 4.0 mmoles) and the mxture stirred for. 2.5 hours. It
was trf basi fied with 4N sodi um hydr oxi T3 m) and extracted with

met hyhepe chloride (3 x 30 m) . The,extrgct.ﬁfs concentrated in vacuo and
the residue flash-chromatographed o ed silica colum using

net hyl ene chl ori de: met hanol : anmoni a (100: 3.5:0.5) sol vent systen1 The

approprha_- fra QNS _ . trat 9 . . .yel | ow oi |
whi ch S BERGES - =i he
title pebhydﬂbaazadeﬁn yellom/solld np 116 [err] Anal. Calc'd. for
[err] : C, 52.37; H 7.24; d, 9.09; N, 10.78; S, 8.21 Found: C(C,

52.31; H 7.25; d, 8.70; N, 10.68; S, 7.88 Exanple 51 4-Am no-5-chloro-N
[2- (diethyl amni no)TCeta\ysq-lrQed(salthMﬁ/caaﬁlum salt of 4-amino-5- :

d loLRERS
IAfmamaflge g'(‘::%I or o- lg‘p&éyano oxyﬁﬁ%&w&al g"hfda’n?’%? ?%a’H% n?’ﬁ?ﬁ eFBffgn
g, 10 nhBReSPrEesnsntng x&aﬁshéozsﬁeammlm:2&nng:ukﬁrmmelee)atg;epered
ol es) § 4N pRRigAanRl 1&:25«671 )1}“’g§nB6§b%C1xﬂ Hy&d flla&fpfdﬁ @mﬂfsﬁ oileashpegction

m xture was concentrated ave a _cryst al’l 1 ne resi V\B.S recrys-

tal | i ze®PLEM) etiify| 15 dek a‘?‘éFtEaﬁl #8defe 2rioh lonneddiitt~Rotybugne sgdf ongse
144-[er(B.64 g, 16 mmoles), and the mixture was stirred for 16 hours at
ambient temperature and another 3 hours at 80-90°C. The mixture
. was concentrated in vacuo and the residue partitioned between
~ brine ané methylene chloride. The organic phase was washed with
agueous sodium hydroxide, brine, water, dried and concentrated in
vacuo. The residue was recrystallized from ether to give 2.02 g

of the tltle compound, mp 153~ 154 c.

\ ggl Calc'd for C15H23012N302°_ C, 51.72; H, 6.67; N, 12.06

Found: C, 51.76; H, 6.64; N, 11.42

Example 54

4-2mino-5-chloro-N-[2- (dlethylamlno)ethyll -2- {Z—methyl -2-(1,3-
dioxolarn)- 44yl]oxybenzam1de

_ " To a well-stirred suséension of pentane-washed sodium
hydride (1.26 g of 60%, 32 mmoles) in 3 ml of dry DMF was added
4-amino-5-chloro-N-[2~(diethylamino)ethyl]~2-hydroxybenzamide
(8.57 g, 3 mmoles) in 12 ml DMF over 35 minutes. After stirring
for one and one-half hours, 2-methyl-2-(2-iodoethyl)-1,3-
dioxolone (6.54 g, 27 mmole) [prepared according to g;'Or .
Chem., 48, 5381-5382 (1983)]) was added over 8 minutes followed by
stirring for 24 hours. The mixture was then poured into 300 ml
of brine followed by extraction with four 100 ml portions of
methylene chloride. After combining, the organic phasa was
washed twice with 100 ml of 10% aqueous sodium hydroxide and
brine; dried over SOdiﬁm sulfate, and concentrated in wvacuo to



-80- Anal. Calc'd. for [err] : C, 55.50; H,+7.12; d, 9.64; N, 19.04
. Foupd: C, 55.64; H 7.21; d, 9.75; N, 18.94 Exanple 52
41iﬁ)no-5-chloro-N—[2-(diethylanino)eLsz] - 2-(2-t-hi enoyl et hoxy) -

bemZam de A m xture of 2-thiophenecarboxylic acid (2.6 g, 20 mmoles), -~
thi oggdvehd paisdg 62 id. 20 810G es)ligadtt elfuehd sl MadddiyBswheabedi 2 o’
refl x‘f{#Foge Hour.tThe reaction_was concenh{at d to leave an oil (2.8 g).
A sol®¥ ibtRoR CRESTSIFCGTRRINE (PR | 2 PhetCE18E FQE&F%nﬁ&RF?Q>%F%B|Gtion of -
di azeElvent pprepaeccdomposdd lofj, méthylehes chdbrideet {93) N-methosourea) in
et her, 4£,200_. After Stirr I owrs-at [err], the reaction S '
treatgb W?"ﬁl‘%&ﬁg\oggﬁ H oﬁ%gr%éél%sgcgggf%gsgﬂs S | GRRANSD n RSt es.
Af t ecast¢entngtedr ianvaddic ithagivé 22h66r g bife theadtiitde ntompsendasmp.
concqﬂ$j§§£§lto gi ve chl oroacetyl -2-thi ophene as a dark oil (3.2 g). A
portion of tThis dark oil: (1.6 g) was taken up in acetonitrile (25 nm),
treated with the tetra-n-butylammoniumsalt of = : : _ _
4- amipyy p; 0g\ [ ( & ety @ ng) et 8yl k- @shy &0 ' (946 g, 5
nmol .&ﬁ%‘%p%ﬁ%eg ikggr gﬁ&%ﬂ%&& 3)e£n§7stalsl’r-g{f ;%r 1'8%0’3?%’3 fter
concentration, the residue was ¥4t edChy5€nBaintogZaihs v alUndBa (grade
[11) using ethyl acetate con- taining 2% ethanol for elution, to give the
title product, which ' ' '
. _ Example 55

4—Amino-5-¢hloro-2&[2—(&imethvlamino)-2—§xoethoxy]'N-[2—. N
diethylamino)ethyl]benzamide - - e

, The_general procedure of Example 40 was repeated except
that the methylamine utilized therein was teplaced by dimethyl-
amine. After reacting for 6 days the mixture was concentréted in
vacuo and the residue partitioned between water and methylene W
chloride. The organic phase was dried, concentrated in vacuo,
and the residue crystallized from methanol-methylene chloride-
ether to give the title compound as a white solid containing
one-half mole of water of crystallization, mp. 130-131°C.
Anal. Calc'd. for C,,H,;CIN,0,°1/2H,0: C, 53.74; H, 7.42;

' Cl, 9.33; N, 14.36 NS

Found: C, 54.09; H, 7.17;
Cl, 9.02; N, 14.74

Ex;mnle 56

4-Amino-5-chloro-N- (2~ (diethylamino) ethyl]-2- (4-diethylamino=4-
oxobutoxy)benzamide '

To a well-stirred suspension of peﬁtane—washed'sodium._
hydride (0.52 g 05.60%, 3 mmole) in 3 ml dry DMF was added
4—amino-5-chloro-N—[24(diethy1amino)ethyl]-thydroxybenzamide
(3.43 g, 12 mmoles) (prepéred as in Example 53). To this was



was recrystallized fromacetonitrile, np. 135-[err]. Anal. Calc'd. for

[err : : C, b55.67;"H, 5.90; N, 10.25; S, 7.82 Found: C, 55.86; H
5.91¢ [} 10.18; S, 7.54 Exanple 53 . _
4- AmTo- 5- chl or-0- 2- (2- chl or oet hoxy) - N-[ 2- FE di et hyl am no) - ethyl]benzanide

To a itﬂé?gg S?b“ EOBfﬂb (Hﬁﬁnéﬁétmﬂﬁtér%”bgg §§1rred at amblenthtemper-

chl or d|et | am no) et h - 2- hydroxybenzam de pre ared fromt

cor r espoHERg ﬁ?ér65h%ﬂ%@%a¢@e{‘5w®r@ed16°nﬁpé‘§) S50 CepiR®edl $ rinutes
Pr epar atvbl‘i)@ré'@goia) 43-@1'11%4&#") ﬁ%’diéﬂﬂyﬂ.ﬁu@y%aﬁﬂid@o%l 32 & mp] efifolés ﬂ-5w8§

DVF was a chl orget hyl - p-t ol uenesul f onat.e 4 and

m xture %&g 8t| r FO8 W%%diﬁ% then Srint efe ,531 J?’e %n@?%né)ﬁﬁé‘?r@ h® rs

at fot[%ds%mb'{?mp@mg:w:@ vm:dcmrueplérahadﬁlhanvactumwvcb%mefmesa dferther 4

partitiqne e n brine .an ene chl oride. The n

washed ‘?‘I‘F%qu\(’a\g§§ LoHWH ARt o%‘ WIRERRE YRSt E’P“r&qo eig&a d‘“ﬁ@ gn\é\?at ed

lt nt ?/acuaani{éeaheseeht&-amd mwtnéth genkr ehﬂetrtiere t{G ot VEOQ . D) ¢ oAftée

itle co 53 rr C for Lt

6 67 NOGPLgL gy she orddrlis Phisg wal washelths, figtes Bich 100 &

4- Ami no BG%hbqneoNs[ 2o hydmoxibdet apl] b2ipe-, méxtiEd Dvelx odium sul-
fate, filtered and concentrated in vacuo to give an oil (3.75 g).
This was purified by flash chromatography on silica gel to give
1.64 g of the title compound as an eoil.

Anal. Calc'd. for C2 3g C1N403 C, 59.06; H, 8.28; N, 13.12

Found: C, 57.71; H, 8.15; N, 12.71

Example S57

(v::(z—Acetoxyethoxy)—4—am1no-5 chloro-N-[z-(dlethylamlno)e th]-
benzamlde ' '

_ A solution of the tetrabutylammonium salt of 4-amino-5-
chloro-N-[2- {(diethylamino)ethyl]-2-hydroxybenzamide (5.27 g, 10
mmoles) (prepared in Preparation No. 3) in acetonitrile (100 ml)
and 2-brcmoethylacetate (2 g, 12 mmoles) was stirred for 48

\_ hours. The solvent was evaporated and the residue partitioned
between ethyl acetate and water. The organic layer was washed
with ice-cold 0.4N sodium hydroxide solution, water, dried and
the solvent evaporated. The residue was chromatographed over
deactivated silica using methylene chloride (100), methanol (2),
‘ammonia (0.5) solvent svstem. The appropriate fractions were
combined ané the solvent evaporated to leave a residue of 3.18 g
(85%) of the title compound.- Crystallization from toluene gave a

sample, mp. 101-~102°C.

Anal. Calc'd. for C;,H, CIN;O,: C, 54.91; K, 7.05; N, 11.30
T Found: C, 54.86; H, 7.01; N, 11.28



bdijum hydride (1.26 g of 60% 32 mmoles) in 3 m of dry DM was added
I No- 5-chl oro-N-[ 2- (di et hyl am no) e¢B4¥] - 2- hydr oxybenzam de (8.57 g, 3
mmles) in 12 mM DW over 35 mnutes. After stirring for one and one-half
hours, 2-nethyl-2-(2-iodoethyl)- 1ES8amdlex&Bone (6.54 g, 27 nmole) [prapdred
according to J. Og. Chem, 48, 5381-5382 (1983)] was added over 8 m nutes .
followed by stirring for 24 hours. The m xture was then poured into- 300 n
of bré-rfenimd+Hnel loy cett-rRtd imthylaming) etb® lH-2ol4+ Omsthofl sel fiyhedp-
chl ogiggﬂcx;gﬂégéaﬁgg@ ning, the organic phase was washed twice with 100 m
of 1 hydr oxi de and brine; dried over sodiumsulfate, and
concentrated in.vacuo to -82 - give 9.44 g of oil.. A5 g aliquot of
L |thSe L er § 2Amy'AS ~BUEhlictb-N- {32881 £LRPTRRIALIRVAYAN S St4 1gol um
met hanol (tichhasexylbenaamidepropriate fractions were cdnbined, and
concentrated in vacuo to give 2.68 g of the title conpound, np. 84-86 C.
10. 51 Found: C

§6.82; b 7. 55; ANRLEGUTS B8 H5 ke Y ARTGREUEN ROS Rf - amino-S-
(di meHnd e No] 22{aieehyanind Jethyl] ~2-hydroxybenzamide. (15.82 g, 30
mmoles) (prepared in Preparation No. 3) in DMF (150 ml) and
1,4-dibromobutane (6.48 g, 30 mmoles) was stirred for 24 hours.
The solution was chilled and poured into a 500 ml flask contain-

doI an) - 4-yl ] oxybenzani de To a wel | -stirred suspensi on of pentane-washed” |

ing sodium hydride (1.5 g, 37.5'mmoles,_o£ a 60% emulsion washed
with pentane). The suspension was cooled in ice, stirred and
methyl mercaptan was passed into the mixture until the evolution
of hydrogen ceased. The clear solutiocn was heated at 35-50°C for
5 hours, pouréd into 1400 ml of water and extracted with ethyl
acetate. The organic layer was washed with water, dried, and t* =
solvent evaporated. The residue was chromatographed over deac-
tivated silica, using methylene chloride (100), methanol (2), |
ammonia (0.5) solvedt system. Two compounds were obtained: 1)
l,4-bis{4~-amino-5-chloro-N-[2-(diethylamino)~ethyl]-2~oxybenz~
amide}butane, mp. 172-176°C and 2) the title compound, 2.5 g
crystallized from 2-propanol, mp. 101-103°C,

Anal. Calc'd. for C, H,,CIN,0,S: C, 55.72; H, 7.79; N, 10.83;
S " €1, 9.14; S, 8.27 N
Found: C, 55.59; H, 7.87; N, 10.81;
Cl, 9.26; s, 8.19

B) 4-Amino-5—chloro-N—[2-(diethylamino)ethyl]-z-[4-methyl-

~sulfinyl)butoxylbenzamide

The general procedure from Example 21 is repeated
except that the 4-amino-5-chloro-N-{[2-(diethylamino)ethyl]-2-
T

Q
fu

[2- (methylthio) ethoxylbenzamide utilized therein was replace

with the product from Step A to give the title ccmpound in 78%



di et hyl am no) et hyl ] benzam de The general procedure of. Exanple 40 was"’
repeg except that the -nethylamne utilized therein was replaced by
di me - amne. After reacting for 6 daygthe mxture was concentrated in
vacuo and the residue partitioned between water and nethyl ene chloride. The

organi\c?a herse 4eeed’ ERYOMBRD Py Oan@N '

crystal iag%ﬁiron?ngihaggl?n%?ﬁyl ngqéﬁ?%yﬁgﬁ-a%§h€f§?ga%?§gg¥§gntﬁﬁqg
conpound&d &Ret ehiBridecsshsitni RF heaENid, Pe BP-8AF6r of
crystallization, np. 130-[err]. Anal. Calc'd. for [err] N O
53.74; H_7-42. 0,.9.33. N 14 Found: C, 54.09; H 7.17; d, 9.02; N,
14. 74 Em-e%gﬁ-ﬁm %8-*5-@%%’5@%3-’?}0329-‘ (o(i:etg% g?-n‘ By 2eA9F] N.210.40;
(4-di et hyl am no- 4- oxobutoxy)benzam de To @iyneg] 78§i s ed, sgspensi on of
pent ane- washed sodi um hydride (0.5 of . 60% ople) | m _dry DMVE was
added 4-am no-5-chloro-N [ 2- (die%ﬁ%ﬁéﬁrusceg%;?ylz-hygrg§§b§nz Q-3
(3.43 g, 12 mmol es) (prepared-as in Exanpl &€53)8.40p Shi 3. %8s '~ -83- added
10 M of DWF and the m xture was stirred at anbient tenper- ature for 45

m nutes then warned to about [err] for 15 m nutes whereupon
4-chl oro- N, N-di et hyl butyram de (1. 9Exampille i®l es) was

4-Amino-S5-chloro-N-[2-(diethylamino) ethyl]=2=«[2~(l-pyrrolidinyl)~
‘2—-oxoethoxylbenzamide '

A solution of 4-amino-5-chloro-N-[2~(diethylamino)-
ethyl]-2-(2-methcxy-2-cxoethoxy)benzamide (1.07 g, 3 mmoles)
(prepared in Example 15) in methanol (10 ml) and pyrrolidine
(0.952 g, 23 mmoles) was refluxed overnight. The solvent was
evaporated and the residue was chromatographed over deactivated-

{:}ilica using methylene chloride (100), methanol (2.5), ammonia
(0.5) solvent system. The appropriate fractions were combined,
the solvent evaporated and the residue crystallized from 2~
propanol and recrystallized from methanol-ether to yield 0.86 g

(72%) of the title compound, mp. 160-162°C.

- Anal. Calc'd. for °19H29 4
A N, 13.9¢6
' Found: C, 56.89; H, 7.24;
N, 13.67

ClK,0,°1/4H,0: C, 56.84; H, 7.40;



added. The m xture was.then stirred at 60-[err] for 6yhours, at room
togmgerature for 2 days and then at 60-[err] for a further 4 hours. After
cQolling, the m xture was poured into 4pad of brine and extracted with
met hyl ene chloride (4 x 100 m). After conbining, the organic phase was
washed two times with 100 nl of 1@¥=agleouss sodi um hydroxide and briney/
dried over sodiumsul- fate, filtéred and concentrated in vacuo to give an
oil (3.75 g). This was purified by flash chronatography on silica gel to

gi ve i-BhimoeiS-idielérd+R-(onidiedhyd amirm )Jetvh] ~-2€8aks'(dthivdsulfinyl)f-err]
: ' , w18 .28 N, 13.12 Found: C, 57.71; H, 8.15; N IZ. 71 Exanpl e
57 [ e OX¥1REnZ oxy) - 4- am no- 5-chl oro- N-[ 2- (di et hyl ami no) et hyl ] -
benzam de A solution of the tetrabutyl amoniumsalt of 4-am no-5- chloro-N
[-2- i et hyl,am no)et = 2- shenzam de. gy 110_nuples pr.epar ed
[ 2o A1 AR L o= Ruo0 ISR A5 Snga ) 19 TH0REY BIHE S
g, 12 mol ethoxy] benzamiideéor 48 hours. The sol vent was evaporated and the
residue partitioned between ethyl acetate and water. The organic |ayer was
washed with ice-cold 0.4N sodi um hydroxi de solution, water, dried and the
sol vent. evapor atBie dererali pyecfRayreéhcfirdixanRbf 0 owes Hepentedt eXoeift ca
usi ng¢ FRENEHNQ LI 067 86t hF20he t AN NN £1(dd wBITDHEE £RePbifOWEENt System

The appropriate fractions were coitbined and the sol vent evaporated to | eave

a resrapéased wikh 2wepjoppethyl: ety I AbiARe tergiveal theatisder rom
tol uegBm@BUREP HATEN I FPwhilé- Eelik from acetonitrile, mp. 92-94°C, in

61% yield.

. | | ] o/
H,gC1N,0,S: 'C, 54.60; H, 7.55; N, 11.24;
Cl, 9.48; S, 8.58 |

Cl, 9.03; s, 8.58

Anal._Calc?d. for 017

B} 4~-pamino~S5-chloro-N=-{2-{diethylamino)ethyl]-2-{2~-(ethyl-
sulfinvl)ethoxylbenzamide

Substitution of the product from Step A in the proce-
dure of Example 2] gave the title compound in 53% yield as light
yeilow, shiny crystals, mp. 140-142°C after recrystallization )
from acetonitrile. : : | wa

Anal. Calc'd. for C17H28C1N3OBS: C, 52.36; H, 7.24; N, 10.78;
Cl, 9.09; s, 8,22

Found: C, 52.56; H, 7.38; N, 10.75;
Ci, 8.89; 5, 8.21



Anal . Calc'd. for [err]- . C, 54.91; H, 7.05; N, 11.30 Found: C,

54.86. H 7.01; N, 11.28° . -84- Exanple 58 4-Anino-5-chl oro-N
2-di vl am no) ethyl ]-2-[4-(nmethylsulfin HL; but oxy] benzam de A)
4- An o-5-ch|oro-N—[2-(diethyIanino)ethﬁ%]-z-[4-(nethyl-

t hi 0) Buvoxy] benzam de A m xture of e <] t*HgnnDniun1salt of 4-am no-5-

chl oro-N-[ 2- (di et hyl am no) et hyl ] - 2- am de (15.82 g, 30 mmol es)
(prepared in Preparation No. 3) in DWMF (150 n) and 1, 4-di bronmobutane (6. 48
g goamgea)-a\ﬁasuosisJéreM@INZ{hh?yL%q-Eh%q%d&mwmmii £6.300n poyr ed
I B[00 M fIask contaln-_1ng. sod : ’ : > -
60% enmufs C heniRGE R ) & T
stirred and net hyl nercaptan was passed into the m xture until the

evol ution of hydrogen ceased.. The clear, _solutjon wag heated at 35-[err

for 5 h%gr s,%ﬁmmmﬁz&lw%wﬁd&mﬁmt !atte.
The organi ¢ mextiox4esi Whisher il papehy ddioxgbendiachilay r] sol vent
evapor at ed. The residue was chromat ogr aphed over deac- tivated silica,
usi ng net hyl ene chloride (100), nethanol (2), ammonia (0.5) solvent system
Two conpounds wer @lebtgenerkzl prodedubiesps- PrieparztdromMNo N1 [Was repeated
(di oty gaL0e) e ™M %5 te0Zs - B JELONLAR (iR eryhanl i dY e P12 e
methoxybenzamide utilized therein was replaced by cis-4-amino+5-

chloro-N-{1-{3-(4-fluorophenoxy)propyl] -3-methoxy~4-piperidinyl}-~
2-methoxybenzamicde {2 g, 4.3 mmoles) [prepared according to the

Cach
V-

N procedure describeé in Published European Patent Application No.
76,530 (1983)]. The product was crystallized from 2-propancl to
give the title product in 54% yield, mp. 146-148°C.

Anal. Cale'd. for C,,H,.ClFN,O0,: C, 58.34; H, 6.01; N, 9.28;

L) Ccl, 7.83 ' '
Found: C, 58.31; H, 6.19; N, 9.12;
Cl, 7.88 ‘

B) Cis-4-anino~5~-chloro-N-{1-[3-(4-fluorophenoxv)proovl]-3-
methoxy-4-piperidinyl}-2-[2~(methylthio)ethoxy]lbenzamide
monohydrate

W,

The product from Step A (0.45 g, 1 mmole) was added to
~a stirred suspension of sodium hydride (40 mg, 1 mmole of 60%,
washed with petroleum ether) in acetonitrile (10 ml) followed by
tetrabutylammonium bromide (0.32 g, 1 mmole). The reaction
mixture was heated to 40°C fcr 15 minutes, ané there was then
added 2-chloro-ethyl methyl sulfide (0.44 g, 4 mmole) and potas-
sium iodide (50 mg). The mixture was heated to reflux for 2
hours. The solvent was evaporated and the residue was parti-
tioned between ethyl acetate (containing 10% of methylene
chloricde) ané water. The organic layer was dried ané the solvent
evaporated to leave a residve, The residue was crystallized from



crystallized from 2-propanol, np. 101-[errI. AnaI. Calc'd. for [errf

: , 55.72; H 7.79; N, 10.83; d, 9.14; S, 8.27 Found: C, 55.59; H

7{8% N, 10.81; Cl, 9.26; S, 8.19 B) _ggAmi no-5-chloro-N [2- i
(d ethylanino)ethyl] -2- [4-methyl - sultinyl)butoxy] benzam de The genetal
pr oceguips- fe2d 03 26CREA TR XGEPERE heit18ecom LN

4- am no- 5 hIoro N[ (dlethylaﬁfﬂ%)ethyl] 2- [2- (nmeth nyﬁné) P

et hox PB &hlde utilized therein was repl aced mnth the product from Step A
to give the title conpound in 78% yield after chromatography on silica

and c al | n from.nmethyl et olid, .. 80-83C.
Anal . é-é&lt-lc éizlfco‘? 28 nb{ze 8j3¢ 1%3@4%3"55‘? hg 75519?% %1054(580& g 7R
S, 7.94 Found: C, 53.70; H 7.72; N INoixd: CIC, 8580465, H/,. &3 42¢amp/ €7 587
4- Am no- 5-chl oro- N-[ 2- (dlethylanlno)ethyl] 2-[2-(1- pyrrolydlnyl)

2- oxoet hoxyl benzam de A sol ution of 4-am no-5- chloro N-[ 2- (di et hyl am no) -
et hyl ] - 2- (2- net hoxy- 2- oxoet hoxy) h@xemple €2. 07 g, 3 mvl es) (prepared in
Exanple 15) in nethanol (10 m) and pyrrolidine (0.952 g, 23 nmol es) was

refluxed overnight. The solvent was
Cis~- 4-am1no-2-(2-am1no—2—oxoethoxy)-5-chloro-N-{1-[3 (4-fluoro-~

phenoxy)propyl]l-3-methoxy-4~-piperidinvl}benzamide sesguihvdrate

Cis-4~amino-5-chloro~N-{1-[3~(4-fluorophenoxy)propyl]~
3-methoxy-4-piperidinyl}-2-hydroxybenzamide (1.35 g, 3 mmoles) o
(prepared in Example 61, Step A) was adéed to a stirred suspen- Al
sion of sodium hydride (0.12 g, 3 mmoles of 60% emulsion, washed
with petroleum ether) in acetonitrile (20 ml) followed by tetra-
butylammonium bromide (0.96 g, 3 mmoles). The reaction mixture
was heated to 40°C for 15 minutes and then treated with methyl
bromoacetate (0.92 g, 6 mmoles). After stirring for 2 days th{.i
reaction mixture was partitioned between water and ethyl acetate.
The organic phase was dried, concentrated in vacuo and the
residue was chromatographed over deactivated silica using a
methylene chloride (100), methanol (2), ammonia (0.5) solvent
system. The appropriate fractions were combined and the solvent
evaporated. The residue was dissolved in methylene chloride by
adding methanol and the solution was saturated with gaseous "
ammonia in the cold. After 30 minutes the solvent was evaporated
and the residue crystallized from ethanol-water to yield 0.3 g of
the title compound as a sesguihydrate (19%), mp. 173-175°C.

Anal. Calc'd. for C24H30C1¢N o- 1-1/2320: C, 53.78; H, 6.20;.
. , N, 10.45
Found: C, 53.59; K, 6.21;
N, 10.36

The above product was also prepared in the following

alternative manner.



evapor at ed and the resi due was chr.omat ogr aphed over deactivated silica

usi ng.Qet hyl ene chl oride (100), nethanol (2.5), ammonia (0.5) sol vent
syst&;:fThe appropriate fractions were cagl.ned, the sol vent evaporated and
the r&Sidue crystallized from2- propanol and recrystallized from

net hangl ~ et her t 0 g i8-l4 OaBbn g-5+2Hl ofo~Nag 1 [td-ef mmw&phéﬁox%ﬁgrbgﬂ]i -
Anal . Calc d. 6

C 55, 93 methoRy-4rpipeghal Yig%z'éféﬁﬁﬁé'SGJ%%lgé (0% g, 15 Rmol
ﬁ Ami nodE(p&H pared\-i-Kdamp byl ab, ns);elph)lsJ)It v }ddﬁmyﬂcsmfstwh)edﬁh?shgh-
o hos] Eioes AAG Trakeae. Yo pl LB MIOLE AL SsLEsshy LORba
t hat thewibﬂﬂpatnulgumrgmhqr)smhfaGetamuhnm&tt&kﬂ%ﬂlﬂv@@llemeécbﬁ_wﬁtha-
oo PN S it U 4 e Ao e
[err] was heates e 49°C. for m}nmesclto ebigirs a g rospdution and
54. 14; Htréé%@d'Nlé%)égloroacetamlde (0.56 g, 6 mmoles) potassium iodide
(0.25 g) and heated to reflux. The solvent'was evaporated and
thélresidue_was partitioned between ethyl acetate and water. The
residue from £he'organic layer was chromatographed over deac-
tivated silica using methylene chloride (100), methanol (2},
o ammonia (0.5) solvent system. The appropriate fractions were
N\ combined anc the residue (0.2 g} was crystallized from ethanol-
water to yleld the title compound (60 mg), mp. 173-175°C.

Example 63

‘“4-Amino-5-chloro-N—[(Z-diethylamino)ethyl]-2—(2-methoxypropan-l-
\‘élogybenzamide

The general procedure.of Example 31 was repeated,
except that the 3-bromo-3-methyl-2-~butanone used therein was
replaced by'an eQuimolé: amount of l-chloro-2-methoxypropane, and
the title compound was obtained., Purity, after rechromatograrhy,

g/: was >95% (HPIC).

C, 57.05; H, 7.89; N, 11.74;
c1, 9.91

Found: C, 56.85; H, 7.92; N, 11.56;
Cl, 9.90 |

Anal. Calec'd. for C17H28C1N 03



a, 9.03; S, 8.58 B) 4- Am no- 5- chl or o- N- 2- -
(gmgt hyl am no) et hyl]-2-[2-(ethyl- sulfinyl)ethoxy]benzam de Substitution of:
troduct fromStep Ain the proce- dure of Exanple 21 gave the title 3
conpound in 53%vyield as |ight yell ow8%hiny crystals, np. 140-[err] after’

recrystallization fromacetonitrile. Anal. Calc'd. for [err] \o’ C,
52.36; H, 7.24; N, 10.78; d, 9.§§£§Sﬂ£ﬁ£§b Found: C, 52.56; H, 7.38; N,
10.75; C, 8.89; S, 8.21 -87 Exanpl e 61 ' '

C)s ﬁe&hwﬂdy&cﬂdnﬁlkyiIdx?Beﬁéamhd@rophenoxy) ropy I] 3-

met hoxy- 4- pi peri di nyl} -2-hydroxybenzam de The general procedur e of
Preparation No. 1 was repeated except that the
4- am no- 5- chIo&hd%jéhﬁrhbtpybaeﬁn«ﬁebﬂyEkamplﬁnmbwasnzapedEedb|Ilzed

t her AY -

chl og%gﬁ-\ﬁ?lt[h%@(ﬁu%r%g enoxy 2 kut °or§<ey \ﬁsed p%lPIeEI nyl i(l_as

2- rrerhpi-yl@@wﬁzém ¢:221 (@qrgmqlarmp@@)t d-p-&hdwlmfcl‘)t re@oxXP-Lhe procedure
des ﬁ%ﬂg}% as%shEeﬁepe*ﬁasPeb%tlml iirfad e Nor e Ra230ead83) 1. The

pro l'i zed from 2- propanol
w1th sodxum borohydride by the procedure described in Example 41,

and the title compound_was thereby produced. Mp. 87-89°C.

‘Example 65 ‘J

The general pr0ceduré of Examplé 64 is repeated, except
that the l-chloro-2,3-epoxy-2-methylpropane utilized therein is
replaced by an eguimolar amount of 2-chloro-3,4-~epcxy~-3-methyl-
butane, and 4-amino~5-chloro-N-{(2-diethylamino)ethyl}-2-[(2-~
hydroxy-z-methyl)but-3-yloxybenzamide is thereby produced. L_)

Example 66

The'genéral procedure of Example 63 is repeated, except
that the l-chloro-2-methoxypropane utilized therein is replaced
by an eguimolar amount of

2—chloro-3-methoxybutane, and
2-chloro-3-methoxy-3-methylbutane, respectlvely,

and there is thereby produced

2 mixture of threo- and erythro-4-amino-S5-chloro-N-[(2-diethyl-
amino)ethyl]=-2-{(2-methoxy}but~-3-yl]cxybenzamide, and
4~-amino~-5-chloro-N-][ (2-diethylaninoc) ethyl]-2-{ {2-methoxy-2-
methyl}but-B-yl]oxybenzamide; respectively. -



g?VE the title product in 54%yield, np. 146-148C. Anal. Calc'd. for °
[err]le~Ny @ C, 58.34; H "6.01; N 9.28; d, 7.83 Found:' C, 58.31; H
6.19; 9.12; d, 7.88 B) «91- :

Ci s-4-am no-5-chl oro-N-{1-[ 3- (4-fl uorophenoxy) propyl ] - 3-

met hoxy-4- pi peri di nyl }-2-[2-(met hyl thi xy] benzam de nonohydrate The
product fromStep A (0.45 g, 1 mol e) gggiggded to a-stirred suspension of
sodi um hydride (40 ng, 1 nmole of 60% washed with petroleumether) in
acetonitgile (10 A r mroni um brom de (0.32 g, 1
nmol e) . i'l'he reactlnwor‘lzfo?n'lﬂxt ure %sﬁlﬁéea?ggﬁ?gg[ err] for 15 mnutes, and there
was t hen added 2-chloro-ethyl nmethyl sulfide (0.44 g, 4 nmole) and pot as-
siumiodide (50 ng). The mi xture was h o reflux for 2 hours. The

sol vent was evaporated and the residue arti- tioned between ethyl
acetate (containing 10% of net hyl ene gk qgl a2nd water. The organic

| ayer was dried and the sol vent evap 0 ?eave a residue. The,residue

was crystallized from -88- 2-propg b yield 0.26 g (50% of ¥he title
conmpound, np. 58-60 C. Anal. Calcga [err] . C, 55.18;
H 6.48; N, 7.72 Found: C, 55.4B H Ng42; W 7.47
wherein
; R3 is hydrogen or, when R4 and R5 are each hydrogen, R3 may be
\v/ -
(lower) zlkoxy:;
R4 is hydrogen, amino or (lower)alkoxy;
R5 is hyérogen, chloro, bromeo, fluoro, trifluoromethyl,

k“}lower)alkylthio, (lower)alkanesulfinyl, (lower)alkanesulfonyl,

4 5

0O .
sulfamyl or RG-g- , Or R
-HN-N=N- ;

and R™, taken together, may be

_Rﬁ is (lower)alkyl, (lower)alkenyl or (lower)alkynyl;
-/ R1 is
Rlo
R’
°(CH ) -N . oY N-R7 :
2°n : :
‘\Re

n is an integer of from 1 to 4, inclusive;

R’ and R® are the same or different and are (lower)alkyl,

) A0 T '



~ Exanple 62 G s-4-amno-2- (2-am no-2-oxoet hoxy) -5-chloro-N-{1- [3- '

¢ (4=f! uoro- phenoxy) propyl]-3-nethoxy-4-pi peridi nyl } henzam de sesqui hydrate
C(séA- am no-5-chloro-N-{ 1- [3- (4-fluorophenoxy)propyl] -
3M€t hoxy- 4- pi peri di nyl } - 2- hydr oxyb&®2ani de (1.35 g, 3 vl es) (prepared in
Exanple 61, Step A) was added to a stirred suspen- sion of sodi um hydN.de
(0. 1R18we2) EMRleRy 10/ OGN BkPAy1Washed with petrol eumether) in
acetonitrile (20 m) followed by Tetra- butyl amoni um brom de (0.96 g, 3
nmol es) . he_reaction mxture was heated _to [err] for 15 m nutes and then
treated w (& bronmoacetate (0.92 g Dl es). After stirring for 2
days the @ F ’ijlﬁ'é was PArtition&d CE. Jater and et hyl acetate.
The o1 Parli &—pHase was dried, concentyp¥eNID/ vacu d the residue was
chr t ogr aphed over deactivated siBTca using a nethyl ene chloride (100),
met hanol (2), ammonia (0.5) solvent system The appropriate fractions were
conbi f@d and the sol vent evaporated. The residue was dissolved in nethyl ene

chl A1 deibyhyddtioggmetthafiadwemnbal kexygel uti on was saturated with gaseous
ammonia in the cold. After 30 mnutes the solvent was evaporated and the
resi crystallized fromethanol -water to-yield 0.3 g of the title
con®undi ashydzegeai .hhalnger 1 ohydr opy, 1 13-oWwem)|al eyl or Chl ower) #or
[errdikoxy; . C, 53.78;, H 6.20; N, 10.45 Found: C, 53.59; H, 6.21; N,
10. 36 T%e above product was al so prepared in the following alternative
manner . _
(2]
_ p S - _
A is oxvgen or -S-; ' o
S
R2 is
1?12 I‘{12 1512/::
-cHOCH,CH,0R -cucu, o'l -c-C .
- k13714 o/
12 14 12 : 12
R R 0" N\ : R
¢ C/R9 ?cp (s trica,) s
- - r o TYTv ' = < =
i 2'm 2'g
L1z TS g15 $13°¢ /
12 — | o— Rr12 N
[ \ 18 | 14
-C!:-CN e =N 2 -CH2 N R or —C':—CI!H—_?H-——R“;
Ri3 \__/ | ng k13 g2t Hr20
X is oxycen, sulfﬁr or =NOR16;
‘®p
— o’ ® (o) R’ 0 /R9 N
g AP e - 4 \
B is -NECR®, -~S—R°, =N , =C-N ’ -C/ (c=.} ’
N9 NL9 N 2’z
R R
[
E

pyridyl or oxazolidinyl;

Iy



-'89: Ci s- 4-am no- 5-chl oro- N—{l [ 3- (4 f | uor ophenoxy) propyl ] -

3-net - 4-pi peridinyl }-2-hydroxybenzam de (0.68 g, 1.5 muol es) (prepared
in EXx e 61, Step A) was added to a stigg.ed suspen- sion of sodium
hydride (60 ng, 1.5 nmmle of 60% emul si on, washed with petrol eumether) in
acetonktsile (10 n) followed by tetra- butylannDnruntbronlde (0.48 g, 1.5
mol e). MhtSraPFi &% ni xture was heated to [err] for 15 minutes to obtain a
cl ear solution and treated wi th chl oroacetam de (0.56 g, 6 Mol es)

pot assi um iodide (0.25 g) and heated to reflux. The solvent was evaporated
and t he Peifdte %a?r titioned between ethyl acetate and water. The
residue fromthe organic Iayer was chromat ographed over deac- tivated
silica usin lL.ene c ( met.hanol_.(2), ammonia (0.5) sol vent
system Shd aﬁBrEéFﬁ =& rac |?ﬁwatﬁge460ﬁ8| &8 &ﬁé the residue (0.2 g) was
crystallized frontethanol water to yield the title conpound (60 npg),

173-[er r% Exa_rrgk,e

4- Am no | Gr 0 N-T'( 2- dlethylanlno)ethyl] 2-(2- nethoxypropan 1-
onxybenzanlde The general procedure of Exanple 31 was repeated, except

that theg 8 H?E§Fg%kh¥{oreﬁgs ﬁ%fkgied therein was replaced by an

equrnnlar annu oxypfopane, and the title conpound was
obt ai ned. Pur|t¥ after rechronatography, was >95% ( HPLC) .

R1 ¢ R ’ R ’ Rls and R are the same or dlfferent, and are
hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,
(lower)alkoxy (lower)alkyl, cycloalkyl containirg frem 5 to 7.

‘carbon a+oms, inclusive, or

(CH,) -

11, 15 or 6 is (lower)alkenvl or

provided that, when R R (1 r
alkynyl, the unsaturated carbon atom may not be directly attached
to an oxygen or nitrogen atom; '

— R14 is hydrogen, halogen, (lower)alkyl, (lower}alkenyl,
{lower) alkynyl, cycloalkyl containing from 5 to 7 carbon atons,
inclusive,hydrcxy, (lower)alkoxy, (lower)alkenyloxy,
(lower)alkoxycarbonyl(1ower)alienyl, hyérazino, acetylhycrazinc,
‘thienyl, phenyl, | '

11
R
\\\N or (Cr,) =7
Rlz/ . 2'n
1
R
Rle ané ng are the same or diffsrent and are hydérogen oI

(lower) alkvl;

TR O N D



Anal . Calc'd. for [err] : C, 57.05; H 7.89; N, 11.74; d, 9.91 )
Foynd: C, 56.85; H, 7.92; N, 11.56; d, 9.90 -903 Exanple 64
4~§;)n0-5-chloro-N—[(Z:diethyIamlunig¢w1]-2r[(2-hydroxy-2- met hyl ) i
pr 0%an- 1-yl. oxybenzam de The general procedure of Exanple 31 was repeated,
excepbgt hat_t hey 3- brono- 3- et hyl - 2- but anone used therein was repl aced\@¥ an
equi ROl aenghRint a¥e 1eaghohydy ogeshO&» takeR hyPertpane, TeRreasent hus

obtai ned i nternedi ate was reduced with sodi um borohydride by the procedure
described in Exanphe #1, and the title conpound was tWereby produced. M.
87-[err]. Exanple 6 th gener al 9 ocedure of @ﬁg?p‘l}g\m I S repeated,
except that thegleCThl orgg2, 3-epoxy-2-nethyl propgne”uti‘lgzed therein is
repl aced by an éﬁuinolar dmount of 2-chloro-3, 4-¢ oxy-3-né&hy|- but ane, and
4-anino%§-chloro- [ (2-diethylam no)ethyl]-2-[(2- °

hydraxly Zreiry | R } - Bakenxybgetdirdavitsh t tive ebirpoadugets toxalidch Géhelpe
general p

rqcedur e of _EXx | e 63 .S repeated, exgept that th
e hr o B AHES Chay RPN & Rasbdae e 2t he PEPEERShF o] ARFHA ar
anoudhcdfusive, optionally containing at least one heteroatom selected
from oxygen, sulfur and nitrogen;

12 14

and R™°, taken 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 a+ least one

or R

L=

-’
hetercatom selected from oxygen, sulfur and nitrogen;
or R** ana 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; ' '
i \"."\
or a nontoxic pharmaceutically acceptable salt, hydrate, solvate
or guaternary ammonium salt thereof.
2, - A compound of Claim 1 having the formula
conar? S
0-r? |
_ I
Cl _
NH,
wherein 10
R! is R
R’ |
- (CH,) -ﬁ/ or N-R7 3
R

n is an intecer of frem 1 to 4, inclusive;

L A



2 chl or o- 3- nethoxybutane

respec ely,
erythr{I) am no-5-chl oro-N-[ (2-di et hyl -
am no) et hyl ] - 2-[ ( 2- met hoxy) but - 3-yl ] oxybenzani-de,

th@ Fsa.(n% E’%”Eﬂ"ﬁff?r el &t

npoun
éPWFﬂ%?]ﬁRﬁbbeﬁroﬂl°Wﬁeﬁ#P&MHY%WM [err] are each hydrogen, [err]

(2- di et\aygl a@d@)n%t.-m]

respectively.
wher ei n

and 2- chl or o- 3- met hoxy- 3- nethylbutane

and there is.thereby produced a m xture of -threo- and

may be (Il ower)al koxy; [err] :

hydr ogen_ 1ohl.or fluoro
(1 over) af kanéﬁfﬁyé%ﬁge?IBmeﬂ

and [err], taken together,
(lower)a men%I or (lower)alkynyl; [err] is [ERRl n is an integer of fron11

to 4, in Iu§|ve

(Iomer)alkyl
12

-CHOCE,CH,OR

11
2C50% .

may be -HN- N=N-;

s hydrogen,

tr|fluoronethyl

-~05-

4%,

and 4-am no-5-chl oro-N- |

SRR

am no or (lower)al koxy; R5 is

;8? &Ry |

R12

!
-CHCH,OR

2

X is oxygen, sulfur or =NOR™ " ;

B is

0
. . v . (n\ p
0 (0) R
xernd, 5580,
’ 14 \Rg

pyridyl or cxazolidinyl;

P is

2 or 3;
0, 1 or 2;
an integer of

2 or 3;

from O to 4;

11

[err]

sulfanyl

’

or

[
-C
[
R

(1 ower ) al kyl t hi o,

[err] ,or [err]

is (I ower)al kyl,

[err] and [err] are the sane or different and are

12-.

R 4¢;X

-C ,

13\ gl4

_ R12

-éH(CHz)qB r

12
ch—cs it
13 or2?* ogr?°
P
"C\ (CHZ)I ’
I~
i

AT



-92- (lower)al kenyl, (lower) alkynyl, [ERR] [err] is,hydrogen or (Il ower)
g(EBxy; [err] is hydrogen, hal ogen, hydroxy, (lower)alkyl or (lower)-

Xy; Ais oxygen or [err]; [err] L§5LERR] X is oxygen, sulfur or [err];
[ ERR] pyrldyl or oxazolldlnyl -93- mis 2o0r 3; pis 0, 1or 2; gq.is an
|nteg rief o P@gadgﬁcbg-(13Qgg§hggyy.|s 2 or 3; [err] is hydrogen or \(J
(I owner) al ky [err] [err] afe the sanme or different, and are
hydr o | ower) al k I (Iomer)alkenyl (1 ower)-al kynyl ,

(i oma?)"al RIA,( 1My ) Rt Xyhndcrdifoalrey It OB Ahdli 68 &5eFe3eh?,” and are
hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,
(lower)alkoxy (lower)alkyl or cycloalkyl containing from 5 to 7

11 RIS or R16 is

carbon atoms, inclusive, provided that, when R
(lower) alkenyl or (lower)alkynyl, the unsaturated carbon atom may
not be directly attached to an oxygen or nitrogen atom; |

14 is hydrogen, halcgen, (lower)alkyl, (lower)alkenyl,

R
(lower) alkynyl, cycloalkyl containing from 5 to 7 carbon atoms,
inclusive, (lower)alkoxy, hydroxy, (lower)alkenyloxy, hydrazino,
(lower) alkoxycarbonyl (lower) alkenyl, acetylhydrazino, thienvl,

phenyl or A

2
'

19 B

18 are the same or different and are hydrogen or -

R and R
(lower)alkyl;

20 s p2l

R and R are each hyérogen or, taken together, represent

N

or CH-——-C :
H c/ CH | : 2 / \ o
3 3 HyC Hy

12 14

or R and R™°, taken together with the carbon atoms to which
they are attached, may form & saturated or unsaturated ring of
from S to 7 atoms, inclusive, optionally containing at lezst ons
heteroztom selected from oxycern, sulfur and nitrogen;

or Rl4 and Rls

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

, taken together with the carbon and oxygen atoms
oxygen-containing ring;

or a nontoxic pharmaceutically acceptable salt, hydrate, sclvate

or gQuaternery ammonium salt therec:.
[

L



carbon atons, inclusive, or [ERR] provided that, when [err] or [err] “is

(1 owner, kenyl or (lower)- alkynyl, the unsaturated carbon atom may not be.
di r ect attached to an oxygen or nitrogegyatom [err] is hydrogen,

hal ogen, (lower)al kyl, (Iower)alkenyl, (lower)alkynyl, cycloal kyl

contai Mg from5 t t = 4 1C ' ydgcx | Quer) al koxy,

(1 ower) alKenyl oxy,. |é&@??agﬁkzvggﬁﬁ%ﬁ§|if§§%$?§|géﬁy%Prﬁy zi no,

acetyl hydrazi no, thienyl, phenyl, [ERR] [err] and [err] are the sane or
different and are hydrogen or (Il ower)al kyl; -94- [erg]? and [err] are
each hydrogen or, taken together, represent [ERR] or [&rr] and [err],
taken together with the carbon atomto whiGPNERByCHp¥ attached, may forma
saturated ring of from5 to 7 atons, inclysi ops I ondiBy cont ai ni ng at

| east one heteroatomsel ected from oxyge and nitrogen; or [err]
and [err], taken together with the car
attached, may- forma saturated or unsatlidratediring of from5 to 7 atons,
i ncl usi ve, optionally containing atcClleastN\ptfe het eroatom sel ected from
oxygen, sul fur and nitrogen;

NH2
wherein
k/} R' and.R8 are the same or different and are ethyl or methvl;
R2 is
1z
R
. ;e o1l 11 W L
-CH_ OCE.CE.OR ’ -CH.,CH.CR ¢ -CHC ' ~CHBCN
2 2772 2772 14 [g ’
o/ _ . _ _ R R
R12 'Rl4 | ' 0 0—N |
.~ 9 S /o \\l1e
=-CH~C — . -CH.CH,SR ; =CE. A\ 5 or -C¥_CH—CH .3
OR 19 / :
) °><°
, X is cxygén or =NOR15; H,C CEy
\_/ ' '
9

R” is hyérogen or (lower) alkyl;

11, r12, RS apa w

gen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,

16 are the same or different, and are hyéro-

(lower)alkoxy (lower)alkyl or cyclealkyl contzining from 5 +c 7
carbon ztoms, inclusive, provided that when Rl;, R;s or R'® is
(lower) alkenyl or (lower)alkynyl, the unsaturated carbon atom mav

not be directly attached to an oxycen or nitrogen atom;

is hyérogen, halogen, (lower)alkyl, hydrexy, (lower)alkoxy,

0

r

thienyl, phenyl, phenyl(lcwer)alkyl or N

R



or [err] and [err] , taken together with.the carbon-and oxygen atons to
whi-eda t hey are attached, may forma 3 to 7 nenbered saturated

Q-cont aining ring; or a nontoxic pharnmaceuti cal ly acceptable salt,
hydrate, solvate or quaternary amonidm salt thereof. 2. A conpeund
of Claim1 having the fornula {ERR] 'érein [err] is [ERR]. n is an i Reger
of from1l to 4, inclusive; [err] and [err] are the sane or S
different and are (Iomer)alkyl mer) al kenyl or (lower) alkynyl; [err]

i s hydrogen or (Iomer)alkoxy { E? is FERR] X is oxygen, sulfur or [err];
(0) Zis [err], O Nor err]g féfﬂﬂ pyridyl or oxazolidinyl; mis 2 or 3;
pis O, 1 or 2;

18 19

R and R are the same or different and are hydrogen or methyl;

12 14

or R and R
they are attached, may form a saturated or unsaturated ring of

» taken together with the carbon atcms to which

from 5 to 7 atoms, inclusive, optionally containing at least one
hetercatom selected from oxygen, sulfur and nitrogen;

14 15

or R and R
to which they are attached, may form a 3 %o S-Tenbe‘ed saturated oo/

» taken together with the carbon and cxygen atoms
oxygen-containing ring;

or a nontoxic gharmaceutically acceptable salt, hydrate, solvate
or guaternary ammcnium salt therect, '

4. 4-amino-5-chloro-N- A
[2-(diethylamino)ethyl]-2-(2,2-dimethoxyethoxy)benzamide, or a
nontoxic pharmaceutically acceptable salt, hydrate, ester or
guaternary ammonium salt thereof,

S. - _ 4-amino-5-chloro-N=-
[2-(diethylamino)ethyl]~2-[ (2-methoxyethoxy)methyloxy]benzamide, W/
or a nontoxic pharmaceutically acceptable salt, hycrate, ester or

guaternary ammonium salt thereof.

6. | - 4-amino-5-chloro-N-
[2-(d1ethylam1no)ethyl] -2~ (z-oropanon- -yl)ovaenzamlce, or a
nontcoxic pharmaceutically accep“zble salt, hydrates, estsr cr
quaternary ammonium salt thereof.

7. : | | | . 4-amino-2- (butan-~2-
on- -yl)oxv-s—chloro-ﬂ-[z {(diethylamino)ethyllbenzamide, or a
nontoxic pharmaceuticall Yy accentahle salt, “yd_abe, estar or
guaternary ammonium salt t“e*eo‘ -

R



q i3 an’integer'of fromO'to 4; ris 2 or 3;° '-96- [err] is hydrogen or

grral kyl; [err] and [err] are the same or different, and are

- , (lower)al kyl, (1l ower) al kenyl, (Iower)alkynyl,

(1 .oyt ) al koxy(| ower)al kyl- or cycl oal kyl containing from5 to 7 car.bon

at ofrs,\incl usi ve, provided that, when =98=[err] or [err] is (lower)alkenyl
or (lower)al kynyl, the unsaturated carbon atom nmay not be directly attached
.to an @&ygen or nitrogen atom [err] is hydrogen, hd-egimo=<3-aoteloabkt,

(lower)al ken € Y| Cy£l pal kvl ¢ Lning frem b to. 7 carbo
rons, G iR ot G SR L O PR - Rty PR R L ek B e e
(1 ower nairkoxyicar phayhétewtd calldanydgceptiyl aydadzi nbydriaiteny lesphengt or

[ ERR] ] e AU € et ;fferent and are hydrogen or (I ower)
al kyl ; L’I[Q{ea:tr?] anoi[éeé%‘?ﬁ&ﬁénr %S&Z%ﬁ%dercg%én or, taken together, represent
[ERR] or [err] and [err], taken together with the carbon atons to which
they arg ‘attached, may forma saturated or unsaturayediifed-sfcf1omonLto 7
atons, 1nclusive,_ optionally containing at |east one heteroatom sel ected
from odAmidiethylaning) aEhydders- | (2-Kydrexyimino) propan-1-yl]-

oxybenzamide, or a nontoxic pharmaceutically acceptable salt,

'hydrate, ester or quaternary ammonium salt thereof.

10. - ' : ~ 4-amino-5-chloro-N-
[2-(diethylamino) ethyl] -2~ (2-hydrcxypropan~l-yl)oxyberzamide, or

"

a nontoxic pharmaceutically acceptable salt, hydrate, estier ¢

- 4 T &3 -
guaternary ammonlinn sa-< -.8Iecz.

11. _ 4~amino=5~chloro~2-
cyanome<hyloxy-N-[2- (&iethylaminc)ethylijbenzamide, or a nentexic
Kjarméceutically acceptable salilt, hydrate, ester or qQuaterrnary
ammonium salt thereof.

12. _ 4-amino-2-
(carboxamidomethyloxy) -5~chloro-N-{2~(diethylamino)ethyl]-
' benzamide acetate, or a nontoxic pharmaceutically acceptable
salt, hydrate, ester or guaternary ammonium salt thereof,

13. , : 4-amino~5-chloro=-N-
[2-(diethylamino)ethyl]-2-[2~{methylsulfinyl)ethoxy]lbenzamide, or
a nontoxic pharmaceutically "acceptable salt, hydrate, ester cr
quaternary ammonium salt thereof.

14. : o . 4-aminc-5-chlo:o4N-
[2-(diethylamino)ethyl]-z-(pentan-Z-on-B-yl)oxybenzamide, or a
nontoxic gharmaceutically acceptable salt, hydrate, ester or

guaternary ammonium salt therasof,

1s. | _ 4-aming=2= (2=

A



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

h they are attached may forma 3 to 7 nenbered.saturated '
éf:éen contai ning ring; or a nontoXiggharmceuticlly acceptable salt,

rate, solvate or quaternary annnnluntsalt t her eof . -97- A conpound of
Claim1 having the formula [ERR] wherein [err] and [err] are the same\at
di feetanenadayde exgrtitchiorariy2-Adpethylamyngd ¢ hxsieigenz@mper.r or [err]
i's QyR6RE8R1LT pﬁ'a%é@i‘kﬂéaligr él:ceertébher 'da ¥ £ hper sage eétél—f tﬁ.—r ent,

and are h dr o- 1a- Bre: d
(|dﬁ%$}5F 8%?(?8&@%5 ¥ %; t éFSS&komer) al Kenyl ', (I ower) al kynyl

contalnlng from5 to 7 carbon

atonB I ncl usi ve, provided that when [err] or [err] Is (lower) alkenyl
g%ower)alkynyl t he unsaturated carbon atont npt be dj ﬁectl attached :
oxygen or nitrogen atom [err] is hydrocen ﬂ%f%ﬁ H'c% Fyal kyl

hyd[rD*Ydlétbyo&aﬁawmmhywwazi(pent@he\nefoh-eﬂjm))maybenyhmdﬁe\wb): al kenyl ,
aceHthg ézbﬂarﬂgyéHQQCaffanEceB Sg&|“§§%¥)6“$gfagé ester or

guaternary ammonium salt thereof.

17. ' . ' : 4-amino-5-chloro-2~
{(pentan-3-on-2 -yl)oxy-N-(z—diethylaminoeﬁhyl)benzamide, or a

nontoxic pharmaceutically acceptable salt, hydrate, ester or
quaternary ammonium salt thereof. ' QJ

18, 4-zminc-5-
{2-(d1eehylam1no)etﬂy‘] -2-(2-hydrazirno -2-cxcethcxy)benzamiée
a nontoxic aharmaceut;cally acceptable sal:z, hydratz
guaternary ammonium salt thereof.

19. Threo-4-amino-5~
chloro-N~{2~-(diethylaminoethyl]~-2-(2-hydroxybut-3-yl)oxy-
benzamide, or a nontoxic pharmaceutically acceptable salt,
hydrate, ester or guaternary ammonium salt thereof. '

20, : . Erythro-4~amino-3-
chloro-N-{2-(diethylaminoethyl} -2~ (2-hydroxybut-3-yl)oxy~
benzamide, or a nontoxic pharmaceutically acceptable salt,
hydrate, ester or guaternary ammonium salt thereof.

21. 4-amino~-5-chloro-N-
[2-(diethylamino)ethyl]-2-(ethyl-3-methcxycroton-4-yl)-
oxybenzamide, or a nontoxic pharmaceutically acceptable salt,
hydrate, ester or quaternary ammonium salt thereof.

22. A pharmaceutical composition for the alleviation of
nausea and vemiting, which comprises an effective antiemetic
amount of at least one compound of Formula I, cr a salt, hydrate
or solvate thereof, plus a pharmaceutically acceptakblie carrisr.

A




methyfl; & [err] and [err] , taken together with the carbon atons to which
t hey amefattached, may forma saturated or unsaturated ring of from5 to 7
atons, inclusive, optionally contaiMWﬁ?%ﬁ | east one heteroat om sel ect ed
from oxygen, sulfur and nitrogen; or [err] and [err], taken together with

t he carbon and oxygen atonms to which they are attached, may forma 3 to

6- menber ed saRgrat ed phpgazcewttiaial rgmpos) tioon af ownthxi treatmenteafi cal |y
accept abl e Sall ool fe 13Vt YmdUHSd UYL ATTHO LI 8] bREEROT- 4
[2-(diethy!anbnmp@ﬂ@ﬂq-am-@ZfPQﬁﬁﬂﬁrﬁﬂeﬁﬁiﬂ»qetkkkﬁhiﬂ%@ibitatﬁbﬁtGwpént
phar maceut i Ca'ogy a3CqeRIsAD IR eS &dmp JUHH A £ FEFhELa Of , WAL &7 HRT Y, 2HPRRLYE

salt thereof. 5.
4- ani no- 5- chl 8FosSRlvate thereof, and a pharmaceutically acceptable

[ 2- (di et hyl amcaelralely! | - 2- [ (2- met hoxyet hoxy) net hyl oxy] benzam de, or a
nont oxi ¢ phar gaceut (ool oa PRI SAld - al VS ALSL $81 She lngHRE e naTY
4- anm no-5-chl emoullt of at least one compound of Formula I, or a salt,

[ 2- (di et hyl am | ]+ 2-(12; oggﬁﬂﬂF yl 39%; ] tPLafrfont oxi c
phar maceut i cg}.‘&?x‘%y%ﬁ]traéog%sa%, y r%f[.’e,%rgg r oﬁ%ﬂﬁ?ernﬁry?amni um
salt thereof. acceptable carrier, for use in a method of alleviating

-98- YERR] [err] and [err] are the sane or different and are hydrogen or

nausea and vomiting in a warm—bldoded mammal.
25. Medication comprising an effective gastric motility

~ facilitating amount of at least one compound of Formula I,
or a salt, hydrate or solvate thereof, in a pharmaceutically
acceptable carrier, for use in a method of treating
disorders related to impaired gastric motility in a
warm-blooded mammal.

/

|



7. ' 4- ani no- 2- (but an- 2-
-yI)oxy-5-chIoro-N—[2-(diethylanino%ethyl]benzanlde or a nontoxic
dﬂa maceutical |y acceptable salt, hydrd¥eé- ester or quaternary ammoni um

salt thereof. -99- 8.. ' -~

4-am no- 5 chl oro-2- (cycl ohexanon- 2- yI)oxy N- . o’/
2-(di t icall t abl
ot By £ PTEAEDY bR BRI ne e O B{EFBE L4071 Acceptable

4- am no- 5 chloro-N- [ 2- (dlethylanlno)ethyl] 2- [ (2- hydroxyinino)

propan- 1-yl]- oxybenzam de, or a nont o .:g?arnaceutlcally acceptable salt,
hydrate, ester or quaternary anmonium3$ her eof -

4- am no-5-chl oro- N-.

[ 2- (di et hyl ami no) et hyl ] - 2- ( 2- hydr oxg/pr opa
pharmaceutically acceptable salt, drat e,
salt thereof. 11. :
-am no-5-chl oro- 2- cyanonethyldé@- diGthIanino) et hyl ] benzam de, or
a nont oxi ¢ pharmaceutically acceptablgaéalt hydrate, ester or quaternary
ammoni um salt thereof. 12.

4- amlﬁhére(nmuboxanldonethyloxy) 5-chl oro- N-[ 2- (di et hyl am no) et hyl ] -

benzaglg AGH A Sge’ of, "RREAXR? BRAT RECQYd Galdy acceptable

hydrogen, R3 may be (lower) alkoxy:

4
R° is hydrogen, amino or (lower)zlkoxy:

5 . . 4 o - '
R® is hvdrogen, chloro, bromo, fluero, o’

-ﬁ?ﬁ)oxybenzanide,'or a nontoxic
ester or quaternary anmmoni um

- b on® 14 .
criflacrzmathiyvi, {(lowe

(lower)alkanesulfinyil,
O

-6 ! 4 __. .
sulfamyl or R°'-C~- , or R ané R7, tzken %tccether,

r® is (lower)alkyl, (lower)alkenyl or (lower)alkynyl;
1. '
R™ is

R

/ . .
- - N-R '
(CH2)n N or

n is an integer of from 1 to 4, inclusive:

R7 and RB are the same or different and are

(lower)alkyl, (lower)alkenyl, (lower)alkynvl,

R

(CH.)_- ' -
17 /@—o 2'n or /@{czz)n_
17 |

~e

1N R Y



el

s\':atl t, hydrate, ester or quaternary anmmoni um salt thereof.
4- ang™Q- 5-chl oro- N-
[ 2- thyl am no) et hyl ] - 2-[ 2- (et hyl sul fiyp4d.) et hoxy] benzam de

nont oxi ¢ pharnmaceutically acceptable salt,
anmmoni u salt thereof. 14.
4- am no- & thsrhymroaen or (lower)alkoxv-

13.

or a

hydrate, ester or quaternary

[ 2- (di et R} arisndydirioden 2 Hajderg eme- @W&yb)bk?b@ﬁi&%&é ©8r a nontoxic

phar macelid prelr)pl¥kexspt abl e sal t,
salt thereof. 15. (Q

-100- bubgAgnoXYFeRoRF- 5-%hl or o- N-[ 2- (di et
nont oxi cR h&ﬁnaceutlcally acceptabl e salt,

amoni um salt thereof. 16.

4- am no- 5-chl oro- N

[ 2- (di et fRam no) et hyl ] - 2- (pent an-
phar macettical ly aCCf?tabIe salt,

salt theCHTCH )

hydr ate,

%}Bn 1-yl ) oxybenzani dgd 2o
C¥Idrat ﬁlFSte

ester or quaternary ammoni um
4-am no- 2- ( 2-

hyl am no) et hyl ] benzam de, or a

hydrate, ester or quaternary

X nontoxic

r or qua&eE ry ammnl um
[4

4- am no- 5- chl % (pent an-3-on-2-yl ) oxy- N- (2-di et hyl amlﬁoet IR}IA) benzam de,
or a nontoxic pharnaceutlcally acceptable salt, hydrate, ester or
quaternary annonlun1salt thereof 18. 12
4-am no- %]cihl or o- Ne
[ 2- (dlethylaq%pafét@yl] 2- (2 Q?QKg,; égc?thoxy)benzanlé%(égz) B,
g
113 |
O !13 0215
12
12 o— R .
R | _ :
i /N [ \\_.18 e CcH— R4,
413 ) )13 0g2 bR
s R
(_KX 1is oxygen, sulfur or =NOR16;
o " (0 % 9
[ P 0 R NN
B is -NhCRs, :E-——Rg, —N// -g-N’/, Vi
N9 s | TN (CH. )
® R S *E
\y/ )
pyridyl or oxazolidinyl: H
m is 2 or 3;
p is 0, 1 or 2;
g is an integer of from O to 4, inclusive;
r is 2 or 3;
R9 is hydrogen or (lowerjalkyil;
Rll, Rlz, Rl°. Rla, and R16 are the same or

different, and are hydrogen,

{(lower)alkenyl, (lower)alkynyl,

(lower)alkyl,

AR



AL
B

a nontoxi c pharmaceutically acceptable salt, hydrate, ester or quaternary
nium salt thereof. 19. 104-
e0- 4- am no-5- chl oro- N-[ 2- (dlethylan1noethyl] 2- (2- hydr oxybut - 3-yl ) oxy-
benzanide or a nontoxic pharmaceutically acceptable salt, hydrate, ester
aternary anmmonj n1sa£t thereof 20. -
Eryth doreryaikaexy Llpwerlalkyl, cycloalkyl containing from 5
2- (di ebhyl avErmast BAdm; (2nbydeaxehur3- yl ) oxy- ‘benzami de, or a nontoxic
pharmaceutically acceptable salt, hydrate, ester or quaternary anmoni um
salt thereof. 21. :
4-am no-5-chloro-N [2-(dieth A\N0) et hyl | - 2- (et hyl - 3- net hoxycr ot on-4-yl) -
oxybenzam de, or a nontoxic | deutically acceptable salt, hydrate,
ester or quaternary anmoni urk re{esk,.) A pharnaceutica
conposition for the alleyigkronaf /nausea &nd vom ting, which conprises an
effective antienetic anmgpl | east one conpound of Formula I, or a
salt, hydrate or solvate thereof, plus a pharmaceutically acceptable
carrier. -101- 23. . A pharmaceutical. _conmposition for the treatnent of

di sor QbslaggﬂgxggC)&K@@jnéﬂ,ggéﬁrbg m3€ility, which conprises an
nt of at | east one conpound of

ef fec ast.ri t|||ty aC|I n
FornuFé ﬁ owgr )alkanyl 9% & i@wﬁf 33% Qgé'tﬁ e S24RF &L §fhar maceutical | y

acceptalpben atom may not be directly attached to an oxygen or

r=

nitrogen atom;

Rl4 is hyérogen, halc

- - 4 - P ..y~
- Y ad f in g b-,b

y &
carbon atoms, inclusive, hydroxy,

h‘

{lower)als;
from 5 to
(lower)alkcxy, (lower)alkenyloxy,
(lower)alkcxycarbonyl(lower)alkeny;, hydérazince,
acetylhydrazino, thienyl, phenyl,

11 - | | v/
N- . or (CE

(cry)
R
18 _ . .19 o . .

R™™ and R™°~ are the same or different and are
hyérogen or (lcwer)alkyl;
R20 and R21

are each hydrogen or, taken together, o/
represent '

\
// \\t or Chi——; N
Eq | ESC CH3

or R12 and R13, taken together with.the carbon atom

to which they are attached, may form a saturated rinc of
from 5 tc 7 atoms, inclusive, optionally containing a%
least cne heterozitcm selected from cxygcen, sulfur and
nitrogen:

N O b



carrier. 24. Medi cation conprising an effective antienetic anount of at
Ieastgzge conpound of Forrmula I, or a saLﬁO hydrate or solvate thereof, in
a phansceutically acceptable carrier, fo ase in a nmethod of alleviating -
nausea and vomting in a warm bl ooded manmal . 25. Medi cation conprising
an effective gastric notility facilitating amobunt of - at |east one conpound
of Formula I, 0 a sal{y hydrate or solvate thereof, in a pharmaceutically
accept abl @rc&ri eand fRr ustakenatasendgrovithedhinFadibst Ar@mF el ated to

i npai red GRS tiHicHOihey L ¥rk Na gL ¥ehEKY! 9deG oMM Blsaturatldd®2-026. A process
for preparing conpound of th? formulLa 1, [ ERR wherelqﬁ%Frr] I s hydrogen
or, when [¥Y¥qt $¢rF3ngr QL eZERPhYdESgdn 2 1 MMEFHE YT ower) al koxy:
[err] is lopdriegadllypneomtatnfhovert) dkkery onjechdterca tuutlramisss ted| or o,
bromo, fluygro, trifluorg hyl él ower)al kyl thio, (|ower)alkanesulfinyl,
(1 ower) al Llffr?é'l Lﬁo’?}o%?ﬁ", Elgf‘?%gﬁyf’n rn\[{\g#‘%e,”xor [err] and [err] , taken
t oget her p© ean&makﬁhktaken together with the carbon anéd

oxygen atoms to which they are attached, may form a 3 to

7 membered saturated oxygen-containing ring;

or a nontoxic pharmaceutically acceptable salt, hydrate,

solvate or quaternary ammonium salt thereof, which

comprises reacting a compound of the formula II,

1

Y | ?ONER‘
AH
11
R RS
rY
Y 1 .3 .4

wherein R, R, R and R5 are as defined above,

with & compound of formula R2—L, wherein R2 is as
defined above and L is & conventional 1eaviﬂg grouy, in
the presence of a2 base as an acid scavenger, to produce
the compound of formula I and if desired converting the
compouré of formula I into a nontoxic pharmaceutically

Y, accceptable salt, hydrate, solvate or a quaternary
ammoniuz. salt thereof.

27. A rrocess for preparing compound of the formula I

CONER ™
A-R2
1
R’ r3
T4

whereirn

_—

A g



[err] is (lower)al kyl, (lower)alkenyl or (lower)alkynyl; [err] is [ERR] n -~
i integer of from1l to 4, inclust¥@6-[err] and [err] are the same or
dili®erent and are (lower)al kyl, (lower)alkenyl, (lower)alkynyl, [ERR]
-103-_[-err] is hydrogen or (loper)al kgxy; [err] is hydrogen, hal ogen, .
hydrn&yis(bgﬂ/eo);abkplr.oml'(drovkr)a'b&oRy;ar-\ei saokygen or [err]; [err] is/

[E | Xygeén ubfur ; s [err], O Nor [err]; [ERR
pyfﬁ%%%&%éegka§0IF 'n?F;ﬂ§§ﬁ§€§%§k25§b is 0, 1or 2; q i.s aninteger

of fromO to , inclusive; r is 2 or 3; [err] is hydrogen or (lower)alkyl;

[errg? . jsandakepeh, anddd'@saFowdr)alkoxy:

R5 is hydrogen} chloro, bromo, fluoro,
trifluoromethyl, (lower)alkylthio,
(lower)alkanesulfinyl, (lower)alkanesulfonyl,

0 .
61! 4 5 roget:
sulfamyl or R"-C~, or R° and R”, taken together
may be -HN-N=N ; .

r® is {lower)alkyl, (lower)alkenyl cr (lower)zlkynvl;
. -’
R is
; RlO
R
o 7/ '
o/
n is an intéger of from 1 to 4, inclusive;
7 : =8 ' < o -
R and R~ are the same or different ané are
(1ower1alkyl, (lower)alkenyl, (lower)alkyavl,
o/

17 17 R

R R

—_—

RO



different, and are hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,
-104-, wer ) al koxy (1 ower)al kyl, cycl oal’kydzcontaining from5 to 7 carbon
at ons’ clusive, or [ERR] 11 15 16 provided that, when [err] or
[err] is(lower)al kenyl or (Ilower)alkynyl, the unsaturated carbon atom may
not be\directly attached ¢@)an oxygen or nitrogen atom [err] is hydrogen,
hal ogen, (I qQwer alﬁyl, élggé?)alkenyl, (I ower)al kynyl ; cycl oal kyl

cont ai ni n§_PPoM*F ™ £ Atbon atons, inclusive, hydroxy, (I ower)al koxy,
(Iomer)almgnﬁboxy, (1 ower) al koxycar bonyl (I ower) al kenyl , hydrazi no,

acetyl hydrazino, thienyl, phenyl, [ERR] [err] and [err] are the sanme or
different gn@ are hydrogen or (lower)gd&yl; [err] -and [emﬂz e each

hydrogen off, taken togfiher, represent éERR%lQr [err] and | , taken
toget her WOHOQHUCHLORON at em -CECH,0 ’ -C-C '
30 F137\g14
| 12 ' 12
R12 ///,314 ? Pomn R
b 3® ' -C—Cﬁ/, (CH,) ¢ -éH(CH ) B
=C C R . T1 2'm : =2'g
12 :
_ 12 —_ R
' -C=-Cx , =N zZ . -G " X > - —i“::-T“ R
$13 \__/ 7o L3 4z2t g2t
R
X is oxvgen, sulfur or =NOR16;
- (Q)
- 9 9
0 (0) R 0 R N
il AP il \
R9 \\\R9 N 2 z,

pyridyl or oxazolidinyl;
is 2 or 3; '
is 0, 1 or 2;

oI o B

is an intecger of from C to 4, inclusive;

is 2 or 3;

R9 is hydrogen or (lower)alkyl:;

H

1 1 :
ML, g2, g!3, 15 .ng g6

different and are hydrogen, (lower)alkyl,

are the same oOr

(lower)alkenyl, (lower)alkynvl,
(lower)alkoxy(lower)alkyl, cycloalkyl containing from 5

to 7 carbern atoms, inclusive, or

R

UL L.



/2N
!

to which they are attached, may forma saturated rlng of from5 to 7 atons,”

o sive, optionally containing at | east one heteroatom sel ected from

o] n, sul fur and nitrogen: -105-1@8- 14 or [err] and [err], . taken
together with the carbon atons to which they are attached, may forn1a —
saturated or unsaturated ring of from5 to 7 atons, |nclu5|ve opt i onally
contai ning at | east one Jetgroatom sel ected fron1oxygen sul fur and
nitrogen; or [err] andl err]\t taken together with the carbon and oxygen
atoms to which they ar€ gtt 'dcﬁﬁhfownaBto 7 menbered saturat ed
oxygen-cont ai ni ng ri ngs i
hydrate, solvate : ary anmoni um salt thereof, which conprises
reacting a conpound of the formula Il, [ERR] wherein [err] and [err] are
as defined above, with a conpound of formula [err]-L, wherein [err] is as
defined above and L is a conventional |eaving group, in the presence of a
base as an acid scavenger, to produce the conpound of formula | and if
desired converting the conpound of fornmula |I into a nontoxic
phar maceutical |y "

provided that, when Rll, R or r® is

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

: Rlé is hydrogen, halogen, (lower)alkyl,
(lower)alkenvl, {lower)alkymwl, cvclcalkvl ccnitzining. o/
from 5 to 7 carbon atoms, inclusive, hydroxy,

(lower)alkoxy, (lower)alkenyloxy,
(lower)zlkoxycarbenvl{lower)alkenyl, hydrazino,
acetylhydrazino, thienyl, phenyl, |

11
R _ _
12/ ' or Hylp~
R 1
R
18 19 _ . . ' _
R and R are the same or different and are )

hydrogen or (lower)alkyl;

A0



faccceptabl e salt,

27.d;:frocess for

-10 err]
ey
hydrogen
(Iome a
and [erR

chl oro,

(lomer)ng%@ﬂedﬂ’ (I ower) al kynyl
and [err]
ower) al kynyl ,

7N

Inclu5|ve [err]
(1 ower) al kenyl
[err] is hydro

33c

12

or R and

to which they are attached,

from 5 to
least ©one
n1*roce
or R znd

to which

unsaturated ring

optionally

from oxygen,

Rl4 and

_oxyge
7 membered

or a nontoxic pharm

solvate C©r

which comprises,

w

wherein
formulis R
nvan

1S

is a co

base as amn

'hydrate

: preparing conpo
i s hydrogen org mpound of phe formila |
(1 ower) al koxy;

br ono,

?Banesulhun§é, %éf&@ﬁiﬂ%&gggﬁuéfpnyikesutban?heép [err] or [err]

7 atoms,
heteroatom selected from oxygen.

they are attached,

n atoms to which they are atta

1.

sol vate or a quaternary anmoni um salt fhereof.

148 [ERR] wherein

[err] are each hydrogen,

dr og am no or (lower)al koxy; [err]
i fluoromethyl, (lower)alkylthio,

when [err]~

i s hydrogen,
fluoro,

[err]

[err] ;
is

e-EgNﬂd [err] is (lower)alkyl,
N [ERR] n is an integer of from1l to 4,
e sane or nt and are (Iomer)alkyl

differ
[ERR] [erN..is h¢gro en or
|
al ogen, R¥droxy, (Icww#%zjky \Qrg(lowergafﬁgiialkOXy

H3

3

13 n atonm-

rR™~, taken together with the carbo

may form a saturated ring of

inclusive, optionally’ containing at

sulfur and

R taken together witlh the

?

may form 2 saturated oI
to 7 atoms, inclusive,

~
cte

-
~
—.

contain
sulfur and ni
Rls taken together with th

ched, may form a 3 to

trogen;

P e carbon and

containing ring;
able salt, hydrate,

saturated oxygen-
aceutically accept

quarternary'ammonium salt therec?,

1 =

iz I

£Armu

-t o

I

reacting compound of the I

coNER?

I1I

ec above, with a compound
2
R

lezvin

ijs as defin
-1, wherein

+icral

acid scavence r,

-

e

AR O G



-107- (0) A is oxygen or [err]; [err] is [ERR] X is oxygen, sulfur or
[err]; Zis [err], 0O, Nor [err]; [ERR] pyridyl or oxazolidinyl; mis 2
on(;§ pis 0, 1lor 2, gis an integer,0f_fromO to 4, inclusive; r is 2 or_
3; rr] is hydrogen or (iower)alKkyl; ?err] and [err] are the sane er
different and are hydrogen, (lower)alkyl, (lower)alkenyl, (Iower)alkynyy,

(1 ower¥erax¥(koyer)al kyl, cycl oal kyl containing from5 to -7 carbon atons,

i ncl usive, or -108- [ERR] provided that, when [err] or [err] S
ONER -
A-R?
' ~N : 1V
~

then introducing substituent groups R3, R4 and/or
Rs into the compound 1V be conventional means or
converting precursor groups into substituents R3 R4

'
and/or R> to give the compound of formula I,

28. The process of claim 26, for preraring compcuné of o/
the forxulsz V C.E

conrcx. cxn” © >

| 27727 N

CZES
: l CH3 g v ' ..
c1 — o/
NHz

which corprises, treating compound metocloprarmide
formula VI,

c on
ci the

CoEg
COE&CHZCth .\)
O OC.":3 C2ES _ .
VI
c1
NH,

s v dmmwe o —
-5 &N lnert grgenic

with thicalixoxicde or =

. s
arylcxide

-

~a
solvent or by reactiocn with NaOH or KCHE in an orgaaic

solvent or by reaction with 48% agueous hydrobromic acid

H!Illlj I BER



(Ioﬁer)alkenyl or (lower)al kynyl, the unsaturated carbon tom may not be

direc
hal od (1 ower) al kyl ,

containing fromb5 to 7 carbon atons,

attached to an oxygen or

nitrogFngtonl [err] is hydrogen,
(1 ower)al kenyl, (lower)al kynyl, cycloal kyl

_ i ncl usi ve, hydroxy, (I ower)alkoxy,
(1 ower nat kenyl oxy, (| ower) al koxycarbonyl (I ower) al kenyl, hydrazi no,

acetyl hydgazj
differentggné
each hydrogen or,

; hi I

Qgreeéh fg,%mmﬂw thd
t aken toget her,
t aken together with the carbon atomto whi

S mfe

en or (|l owe

2

saturated ring of from5 to 7cenes:. ¢mckUsive,

| east one heteroatom sel ect ed fron1d?y nN\g
t aken toget he 9
attached, may forma saturp

and [err]

i ncl usi ve,

unsaturated ri

Cl
hH;

ulf ur and nitrogen

RE carbon &t ons

L ryyand [err] are the sane or
-109-
represent [ERR] or

[err] and [err] are
[err] and [err] ,

y are attached, may forma
optionally containing at
or [err]
to which they are

ng of {,&QmS to 7 atons,

then reacting compound VII with tetrabutylammonium

bromide in agueous sodium hydroxide to give a compound

of the formula VIII,
I hA N N
COh.Q\—..ZCQ-2.‘
e C2¥s
' VIiI
@ \ w :
2\ (c4009) 4
Cl
. H
Ay 2 0
i
and finzlly reacting compound VIil with CH3CCHC1
EH3
in an inert organic solvent to give the compound V.
29. A process for preparing compcund of the formula IX,
- X, XI, XII

C,E

/258

CONECE_CE_N '
2N .
C:zﬁCTB bzhs IX,

| R
c1
th
-

NN )



optionally containing at |east one
su and nitrogen; or [err] and [err]
0X n atons to which they are attached
sat urat ed oxygen-containing ring;
salt, hydrate,
conpri ses,

as defined above and L is a conventi onal
base as an acid scavenger, tQ
IV, [ERR] then introducing s

u
oRbRH RN
substituents [err] and/or .
process of claim 26, for
conprises, treating coE&,

Ea
o/
| | _-C255
CONECE,CE_N
272
T \\\czﬁs
HCCER X1,
3
R o’
cl
th
,/Czas
"vv vy -3 S
Cthb.ZC“ZL\\
OEH C2Fs
CH,CH=CH ~
|2 2 X11,
C=0
c1 . éHB
th.
wherein R is NOE; NCC= ., Rl is CH
CH.~-CuE=CH i Z, s
2-C5=CH,, which comprises reacting a compound of

solvate or quarternary ammoni um salt thereof,
reacting conpound of the formula I
defined above, with a conmpound of the formula [err] -L, wherein [err]

e a ednpdudd of the

het eroatom sel ected from oxygen
11
or a nontoxic pharmaceutically acceptable -

%:ken together with the carbon and
By forma 3 to 7 nenbered

whi ch _
[ERR] wherein [err] is ?f
is
in the presence of a
-110- formula

and/or. [err] into the

| e@vg ng grop,

oups J[err]

pans_ or _converid iglg precyrsor groups into
¥@Hghe £dnpound %
nmpound of the formula V [ERR] which

et ocl opram de of the

f formula |, 28. The

* [ L n $ * -



-

formula VI, [ERR] with thioal koxide or thioaryloxide in an’inert organic
sol \fe or by reaction with NaOH or KOH-j134an organic solvent or by
readd»0on W th 48% aqueous hydrobrom c acid to give a conpound of the
formula VII, [ERR] then reacting conmpound VII with tetrabutyl amoni um
brom se/ i n aqueous sodi um hydroxi de to give a conpound of the formula VIII,
[ERR] and fintheyip&akdendIiddmpound VIIT with [err] in an inert
organi c solvent to give the conpound V. 29. A process for preparing
compound of the forrmula I X, X, XI, XIl [ERR] 2 _¢.,EJl12- [ERR] wherein Ris

NOH, [err], [err] is [err], [Eﬁééﬁaggg%géi .ri reacting a conpound of
N p
oH CEs
X111
Cl

NHz

with chloroacetone in an inert solvent and in the
presence of a base to give a compound of the formula XIV,

A28
— CONECE_CE. X
-~ pa \
OCE,CCE > -
211 73 - XIV
¢
o |
| NH2
N _ .
then reacting compound XIV with HzNOH or HZNOCH3
or NaBH, to give compounds of formulae IX, and
X, or reacting compound XIV with BrCHZCH=C32 or
CHal in the presence of sodium hydride to give
compound 'XI or further reacting compound
XI, wherein R® is CH, with BrCH,CH=CH, in the
Kg/ presence of sodium hydride to give compouné XII.

30. A process £or preparing ccmpound of the formula I

CONER _
A-Rz
I
Rs 33
34
wherein

W



-113- the fornmula X1, [ERR] with chl or oacetone-in an inert solvent and in

t he esence of a base to give a conpautd of the fornmula XIV, [ERR] then
rea{f;hg conpound XIVwith [err] or [err] or [err] to give conpounds of
formulae I X, and X, or reacting conpound XIV with [err] or CH3l in the ~
presence of sodium hydride to give compound Xl or further reacting conpetind
XI, wherein [err] is [err] with [err I n tge presence of sodi um hydri de
to give conpbuhs KyErogen ok ,pmices<RT andrRpazregesonpound of the formula

| [ERR] wh | -1 B-m% i f 09PN Q. When [err] and [err] are
each hydrogggé?fgﬁPI #hy gr?%b$é%?n% Loxy;o_efr] i s hydrogen, am no or
(Iomer)alkoRg;1%ehYFrogsnhy@mmygmonﬂﬂkﬂ!ﬁrb&bh9$YfIuoro,

R’ is hydrogen, chloro, bromo, fluoro,

trifluoromethyl, (lower)alkylthio,

(lower)alkanesulfinyl, (lower)alkanesulfonvl,

0
6_I 4 5
sulfamyl or R"-C~ , or R* and R™, taken together,
may be -HN-N=N- ;

R6 is {lower)alkyl, (lower)alkenyl or (lower)alkynyl:

Rl is .
o
R7
= ({CE,)_ =N -
2'n g |
n is an integer of from 1 to 4, inclusive:; \;
R7 and R? are the same or different and are
(lower)alkyl, (lower)alkenyl, (lower)alkynyl,
7 . 17 s
81 _ R
_ _ (-
10 . .
R is hyérogen or (lower)alkoxy;
- _
R’ is hydérogen, halogen, hydroxy, (lower)alkvl or
(lower)alkoxy:
| (s
A is oxycen or -~§-%

DR 0 A



trifluoronethyl

(1 ower) al kanesul fonyl, sulfanyl or [err]

, (lower)al kylthio, (lower)alkanesulfinyl,

, or [err] and [err] , taken

tegether, may be -HN-N=N- [err] is (lower)al kyl, (I|ower)alkenyl or
(lower)al kynyl; [err] is [ERR] nis an integer of from1l to 4, inclusive;
[err] apd [err] are the same or different and are (Il ower)alkyl,

(lower)al kynyl, [ERR] [err] is hydrogen or (| ower)al koxy;
[err] is hydrogen, hal ogen, hydroxy, (Fﬂﬁér)alkyl or (lower)al koxy; Ais

(I ower) al kenyl ,

sul fur or [err]; Zis [err], O,

N or [err]; [ERlﬁzpwidyl or oxazolidinyl; mis 2 or 3; pis 0, 1 or 2;

oxygen or -115- R2is [ERR] X is cxygen,
12
_ " - §12
~CBOCH, CH,OR ' -CHCHZQRII ,
gl2 gl4 ¥12 o
-¢—cZ—g* ~Cc-C (ca,)

R S
. e I §
X is cxygen, sulfur or =NOR™™;
. : ﬁ%)p
. ] P .
B 1s -NHCRg, ‘E—Rg, "N/ , -g-N/
' RQ \R9

pyridyl or oxazolidinyl:

is 2 or 3;

is 0, 1 or 2; _

is an integer of from 0 to 4, inclusive;
is 2 or 3: _

Rg is hydrogen or (ioWer)alkyl:

Rll. Rlz, R13, Rls. and R16 are the same or
different, and are hydrogen, (lower)alkyl,
(lcwe:)alkenyi. {lcwer)alkvavl,

N Q 'u 8

Ezz
~CH(CB)) B ',

. N\ ! S
=N, =Nz, eoig -R'® or -C—cr—cn—3l4,
113 \__/ _ ' 113 dg21 20

'(lower)alkoxy(lbwer)alkyl,.cycloalkyl containing fromls

to 7 carbon atoms, inclusive, or

_
N M

’



gis an integer of fromO to 4, inclusive; r is 2 or 3: [err] is hydrogen”

0 | oner)al kyl; [err] , and [err] are the sane or different, and are

“\ggen, (lower)al kyl, (I1ower)al kenyl, (Icwer)alkynyl, .
er ) al koxy( | ower) al kyl , cycloalkyg 1gQnt ai ni ng fron15 to 7 carbon atons,

I ncl usi ve, or -116- [ERR] provided that, when [err] or [err] o/

I s(l ower)al kenyl, (lower)al kynyl, the unsaturated carbon atom may not be

directly attached to an oxygen or nitrogen atom [err] is hydrogen,

hal ogen, (I ower)al kyl, (I ower)ei (lower)al kynyl, cycl oal kyl

containing from5 to 7 carbo i ye, hydroxy, (Iower)alkoxy,

(1 ower) al kenyl oxy, (| ower) aI .oﬂ@ézf fower) al kenyl, hydrazino,

acetyl hydrazi no, thienyl, p RR] [err] and [err] are the same or

different and are hydrogﬁ ower)al kyl; [err] and [err] are each
hydrogen or, taken together, o '

provided that, when R11 Rls or Rls

is{lower)alkenyl, (lower)alkynyl, the unsaturated carbon
atom may not be directly attached to an oxygen or

nitrogen atom; _ _ _
R14'is hvérogen, hzlocen, (lower)alxvl, o
{lower)alkXenyl, {lower,alkymvl, cycloal X7l ccnzaining

- -

from 5 to 7 carben atoms, inclusive, hydroxy,
(lower)alkoxy, (lower)aikenyloxy,

(lower)alkoxycarbonvl(lower)alkenyl; hydrzzino,
acetylhydrazino, thienyl, phenyl, , -
' o/
Rn\
//N- . or (Cﬂé)n-:
Rri2 gL
i8 19

R and R are the same or different ané are
hydrogen or (lower)alkyl; '

R2% and R?! are each hydrogen or, taken together, - ~

represent

~ / - o \ '
/ \C or CE—C

R Wi



represent [ERR] -117- .or [err] and [err], taken together with the carbon -
at om whi ch they are attached, may forhild-saturated ring of fromb5 to 7
at oms yw/Ncl usi ve, optionally containing at | east one heteroatom sel ected
from oxygen, sulfur and nitrogen; or [err] and [err] , taken together with
the cakhon atomtpywhich they are attached, may forma saturated or
unsaturatedIQ#mffﬁ ??@nﬁSbtot?kéﬁoﬁ§ﬁqQ$ﬁﬁnﬁﬁﬁ§ ?ﬂﬁi?ﬁé&?? 2bRFai ni ng at
| east one hetws ot DR SEhegt adefl aaacheginn nastl form andsatbraged; rong| ofr |

and [err], taken together _with the garhon and ,ox t L.ch.t hey
are attached, *h@% OE% #ﬂ? 57 &@ﬁﬁéﬁ’s@d’ es’atol.}"rta%ale'gaeic:lx@g%@%%%?%hi %Q’ ring;
or a nont oxi clgdet naseuhétakbptarc sEiladted dngn hxyger, svlfurcand

guat er nary QWHE%# salt thereof, which conprises (a) reacting a conpound
of the fornula gﬁR whgrein [err] and [err] are as defined above, with
a compound ofex hR fopndl B [ er tRRkephdegat ey itk thede?rhens ab6%e, in the

presence of o which they are attached, may form a saturated or
unsaturated ring of from 5 to 7 atoms, inclusive,
optionally containing at least one hetercatom selected
frorm oxygen, sulfur and nitrogen:
or Rl4 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;

v

oo . P -
rtatlie sal:i, hvirzte,

[0}
m

/ = : - -~ i1
k/ Or 2 noentoXlic DhRErmaceuticzily c<
-

T &

sclvate Or guaternary ammenium szlt thereof,

u T
which comprises (a) reacting
£ e

2 compound of

U COOH . :
2
W/Ebv’AR XV
-~ 3
RS R
R4
- . . 2 - .3 4 : D ' . .
U wherelin R°, R, R® and R~ are as defined above,
with a compound of the formula HZNRI, wherein R1

is as defined above, in the presence of
triphenylphosphine and di-(2-pyridyl) disulfide to give
compound of the foraoula I, or
(b) rezting cecmpound XV with E SRl-in the pressnce of
P,Og to give compound I, or _ |
(c) reacting compound XV with Hszl in the presence
of hexzhalo-2, 2, 4, 4, 6, 6-nexzhydro-1l, 3, 5, 2, 4,

* c L M s *



tri phenyl phosphine and di-(2-pyridyl) di.sulfide to give cohpound of the

f la I, or (b) heating conpound Zyigith [err] in the presence of [err]
t ive conmpound I, or (c) reacting conpound XV with [err] in the i
presence of hexahal o-2, 2, 4, 4, 6, 6-hexahydro-1, 3, 5, 2, 4, .
6-triazatriphosporine to give conpound |, and if desired converting

conpound bJﬂﬂiﬁiﬁ¥Eb%héQFoﬁﬁnEthaEQW%'Hﬁﬁﬁ&ﬁhdnip &n80REO¥kGired _
pharnaceutuxﬂ%% accept abl e aa&t, hydr at.e, solvate_or. a quat ernary anmoni um
salt ther &SPV INg FQRREBIEE FP&3HAGY o fXindt ot hena8PP8eNul a |, [ERR]
wher ei n [ etetfhods himitogennontowtien phenrmacsut {eiY]ly aceepeabhehvdrogen,

err] ma I Koxy; Lr I_S roge ' r_(lLovwer)al koxy;
Lorr] e SdrodaraPafe oAbt pEe or o) ULy PbRGp R satE ) KO
(1 ower) al lbnaxe®f. (1 ower) al kanesul finyl, (lower)al kanesul fonyl, sul fanyl or
[err] , or [err] and [err] , taken together, may be -HN-N=N-; 6 [err] is

(Iomer)al%yl, (I ower)al kenyl or {(|ower)alkynyl; :
l. A process £0r preparing compound of the formula I,

-CONHR1
A-R?
r® R3
4
wherein R
3 e . 4 3 o/
R is hydérogen or, when R anéd R” zrs =2azh
hvdrogen, r3 may be (lower) alkoxy:
r? is hydrogen, amizo or (lower)alkoxyv:
5 ] _

R™ is hydrogen, chloro, breme, fiuvoro,
trifluoromethyl, (lower)alkylthio,
(lower)alkanesulfinyl, (lower)alkanesulfonyl, o’

o)

{
sulfamyl or R6-C- . OF R4 3
=N

and R7, .taken together,
may be -HN-N

.
’

6

R™ is (lower)alkyl, (lower)alXenyl or (lower)alkynyl:
Rl is :
N
R7
- (Cﬂz') -N "
8
n is ar integer of frcn 1 to 4, inclusive:

R7 end R8 are the same cor different and are
(lower)alkyl,'(lower)alkenyl, (lower)alkanI.

17 17

R R

A



[err] is [ERR]. nis an integer of from1 to 4, inclu

sive; [err] and [err]

are the sane or different and-are (lower)al kyl, (Iower)alkenyl,

(lower)al kynyl, [ERR] -119- [err] is hydrogen or

(lower)al koxy; [err] is

hydrogen, hal ogen, hydroxy, (lower)alkyl or (lower)alkoxy, A is oxygen ; or

[err]sJerr] is [ERR] X is oxygen, sulfur or [err];
[ert]; [ERR] pyridyl or oxazolidinyl; mis 2 or 3; p
integer of fromO to 4, inclusive; r.i-219-or 3. [err
(lower)al kyl; [err] and [err] are the sanme or diffe
(1 ower)al kyl ,

10

Zis [err] 0, Nor

is 0, 1lor 2. gis an
] is hydrogen or
rent, and are hydrogen,

R is hydrogen or (lower)alkoxy;
R17 is hydrogen, halogen, hydroxy., (lower)alkyl or
(lower )alkoxy:
(g)p:
A _is oxygen 3 Or =3-;
- RZ is .
R12 . R12 312’//X.
“Luwocu,cmorll , '-éﬁcxzonn , ic? ,
272 f13™ 14

12 14 ‘2

R R R
~ -C:—-CZ-R9 ¢ -?-C{ (CH Py -(L.H (CHz)qB ’

113 TSRl 113

12 - R12

R

! A ! _14
-?-CN ;s =N 2 -Cﬁz—@‘al or -CI:JS-CHE-]__ HR-A :

13 s/ hf X L 6520
A _
X is oxygen, sulfur or =NOR16;
Q)
2 is —(CHz)p-. 0, N or - -?
—- (o) .9 9
o) o) R o} R N
1) Rp 9 /o n 7 \
B is -NHCR®, =S§—R”, =N ¢ =C=N_ . =C .
g0 N

pyridyl or oxazolidinyl:

m is 2 or 3;

p is 0, 1 or 2;

g is an integer of from 0 to 4, inclusive:
r is 2 or 3;

R9 is hydrogen or (lower)alkyl:

11 12 l3 15 16

o
/

. m-(i\
- Na
o

»
N

)

R™™, R . R°, and R are the same or

different, and are hydrocen, (lowerj)alkyl,

(lower)alkenvl, (lower)alkynyl,
(lcwe-,a;xoxu\‘owe~)alkyl. eyclezalkyl con

taining from 5

T A



-

(1 ower)al kenyl, (lower)al kynyl, (lower)al koxy(lower)al kyl, cycl oal kyl

- coptaining from5 -120- to 7 carbaqn.ons, inclusive, or [ERR] provided
that , when [err] or [err] is(lower)alkenyl or (Iower)alkynyl, the .
ui urated carbon atom may not be directly attached to an oxygen or

nitrogen atom [err] is hydrogen, hal ogen, (lower)alkyl, (lower)alkenyw,/

(1 ower) al kyay?, caybboakkypmsgorinalnisigrd rave 5 to 7 carbon atons, inclusive,
hydr oxy, (I ower)al koxy, (I ower)al kenyl oxy,

(1 ower) al koxycar bonyl (I ower) al kenyl , hydrazi no, acetyl hydrazi no, thienyl,
phenyl, [ERR] [err] and [err] are the same or different and are hydrogen or
(lower)al kyl; [err] and, [e are each hydrogen or, taken together,
represent [ERR] or [err] err], taken together with the carbon atomto
whi ch they are attached, ggﬁﬁﬁaled ring of fromb5 to 7 atons,

i nclusive, optionally cgs '

provided that, when R, RS or R

16

is(lower)alkenyl or (lower)alkynyl, the unsaturated

carbon atom may not be directly attached to an oxygen or
nitrogen atom:; .
R™% is hydrogen, halcgen, (lower)aikyvyl, | k?
(lower)alkenyl, (lower)alkynyl, cyclecalXyl centaining

from 5 to 7 carbon atoms, inclusive, hydroxy,

(lower)alkoxy, (lower)alkenyloxy,

(lower)alkoxycarbonyl(lowér)alkenyl, hydrazino,

acetylhydrazino, thienyl, phenyl, u\)
Rll _
\\\N- or (CHz)n.'
2127 1
R
. 1 '
’R*® ang R'? are the same or different and are
hydrocen or (lower)alkyl; o’
R20 and R21 are each hydrogen or, taken together,
represent
\\C/ )
S N\ /
~ CE,—C
3 °3
w12 __. 13 s en .
or R™" and R™™, taken together with the carbon atom

to which they ar
from 5 toc 7 =2
t

F—3 T4
toms, inclusive, cpticnalily contairi=c at
least one hete 2 culfer ons
e ero r 2 fr
atom selected from oxycen, sulfur ang
_—

LT LI



| east one heteroatom sel ected from oxygen, sulfur and -121- nitrogen; or
[err]-=and [err], taken together with the carbon atomto which they are
att_e{?d, may forma saturated or unsaturated ring of from5 to 7 atons,

i ncl uSive, optionally containing at | eadlene heteroatom sel ected from
oxygen_,sul fur and nitrogen; or [err] and [err], taken together with the
carbon and oxygen atons to which they are attached may forma 3 to 7
menber ed saI%*%f%%eBxyge contalnlng ring;, or a nontoxic pharnmaceutically
accept abl e sg¢tr-fydnatg; soku&ba @ogptAtear neirth atinencambeal at bher eof |

whi ch conpri C 0 t f I %5@% erein

[err] a% [é ‘]’h1§$ H“Sgdg‘ %ngg"% r&g‘veceg :nﬁ] fagf(%rr%o%%%u% ewf?ormjl a

[err] , wheremsafuratedsriogdeffi feemifots 1 REPWer alRSHPBLNE of t he

formila I, aagFi£nQ§§yreQneQa%s%@ NG QUENUNShd hét Or Sa PERt 8¥lected
ca

pharnaceutl y accept abl e sal hydrate, solvate .or a quaternary anmmoni um
salt thereoffrem, °%YEF63e§§1de B A $RPIOHpound of the fornula | [ERR]

or R14 and R™”, taken together with the carbon and
~oxygen atoms to which they are attached, may form a 3 to

7 membered saturated oxygen-containing ring:

or a nontoxic pharmaceutically acceptable salt, hydrate,

solvate or guaternary ammonium salt thereof,

which ccmprises,

tJ, rezcting & ccopound ¢ the formulz XV
| CONeC=S
/\/ARz
(! ]
i ! o XVI
/ -
_ 4
W, R
.22 3 4 __ . _5 L
wherein R, R, R° and R~ are as defined above,
with 2 compound of the formula H NRl, wherein Rl

2
is as defined above, to give a compound of the formula

I, and if desired converting compound I intc a nentoxic
pharnaceutically acceptable salt, hydrate, solvate or a
guaternary ammonium salt thereof.

32. A process for preparihg compéund of thelformula I

onzzl

\--2
L7 I

- :
wnerezin

R” is hydrocgen,

* c. L M s *



wherein [err] is hydrogen, -122- [err] is hydrogen, chloro, brono, )

fluoro, trifluoronmethyl, (lower)alkylthio, (lower)alkanesulfinyl,

({gngr)alkanesulfonyl, sul fanyl or fx224 is (lower)al kyl, (lower)alkenyl og
ryalkynyl: [err] is [ERR] n i's an integer of 2; [err] and [err] are

t he sane og different and are (I|ower)al kyl, (Iomer)alkenyl (1 ower) al kyhyl

, [ERR] [® r].slEyaydgegenchao(zlcgvxmﬁcm:kpxﬂluémr] IS hydrogen, hal ogen,

hydr oxy, él ﬁf?é?gﬁ X}r 'Qfﬁé%?@&tﬁﬁés oxygen or [err] i's [ERR] X

is oxygen,
(lower)alxanesglLlnyl, (1owe*)a1kanesalfonyl

L
sulfamyl or RG-C_-.R6
or (lower)alkynyl:;

Rl is

is (lower)alkyl, (lower)alkenyl

o/

n is an integer of EL;' ]

R’ and Rg are the szme or different and are

(lower)zlkyl, (lower)zlkenyl, {lower)alkynyl,

. o/
1 @O(C}'Kz)n- oF @.(CH)- ;
r+7 | rY7

RO is hydrogen or (lcwer)alkcxy: | A

17

R is hydrogen, halogen, hydroxy, (1ower)alky1 or

(lower)alkoxy:

(%)n
A is oxygen or -S5-%

[T



-

Zis-[err] ,O Nor

[err]; [ERR] pyridyl or oxazolidinyl: mis 2 or 3; pis
0, 1 2, gis an integer of fromO tei1g34nclusive; r is 2 or 3; [err] is
hydr n or (lower)alkyl; [err] , and [err] are the sane or different,
and are hydrogen, (lower)alkyl, (lower)alkenyl, (Iower)alkynyl,
(I oweryal koxy(l ower)al kyl, cycloal kyl containing from5 to 7 carbon atons,

i ncl usi ve, ogz[ERR] -124- provided
i s(1 ower) al kény

directly attaghed to an oxygen or nitr
hal ogen, (Ioﬁbr al kyl, (lower)al kenyl,

containing'D@g@égtggioglﬂbon atons, i

that,. when [err] or [err]

BSor (1 ower)al kynyl, the unsaturated carbon atom may not be

o] atom [err] is hydypgen,
ﬁ iower)al kynyl, cycl &l kylzX
sehosigr’ 2hydr,oxy,  (lqueg?al koxy,

(Iower)alkenyloxy,z(lémer)alkéxycarbonyl(lo%er)alkenyl, hydggg R14 !
l}1-2 /’/’R14 il12 o R12
—?-—-C-————R9 ' -?—c (CHz)n ¢ -éH(CHZ)qB ’
$13 TSRS 113
12 ' 12
R —\ - R
C':C’ N z Cs ?\{{ Rls or c‘: CE ?’-’ R
bl ®S0d O ? -4 ’ - p - - — ek T aa T
] 2 13 |
C '3 N/ Y 13 o521 ¢3?
— _ _ R
X is oxvgen, sulfur or =NOR16;
(Q)o
2 is -(CHp)p~s O, N oor J%L?
- (0) R o _=&° RN
P N
 Bis 'NHC'RQ' ‘E—Rgo -N . -g-N/ . -c/ (CH
9 L N 2)
R R §~,//
H
pyridyl or oxazolidinyl:
m is 2 or 3;
p is 0, 1 or 2;
\ q is an integer of from 0 to 4, inclusive;
r is 2 or 3; '
Rg is hydrogen or (lower)alkyl:
g1, r12, '3, R!3, and R'® are the same or
different, ané are hydrogen, (lower)alkyl,
(lower)alkenvl, {lower)alkynvl,
(lower)alkoxy(lower)alkyl, cycleazlkyl cecntzining frez S

to 7 carbon atoms, inclusive, or

(CHZ —

* c L L} S *



acet yl hydr azi no,
different an

t aken toget her,

t hi enyl

phenyl,

[err] and [err],

[ERR] [err] and [err] are the same or
are hydrogen or (loweryalkkyl; [err] and [err] are each
represent [ERR] or

t aken

: ogen or,

RZSZther with the carbon atomto which they are attached, may forma —
saturated ring of from5 to 7 atons, inclusive, optionally containi ngwat
| east one heteroatom sel ected fypm oxygen
and [err]provafed tdgdrhaPaf th theR caPboR atomto which they are

att ached, ; gpYol@kea ke Ared Xowemnpalvyayed theguakaftnamtezd o 7 at ons,

Lo 28 9B e o

i ncl usi ve, optional
sﬁ?¥§P

oxygen,

nafd

i) W O e

sal t ther édpwerhiadkesaidpr | Cawes

ta

bat

sgl fur and nitrogen;

containi.ng at_least o
sspee e GheeéfTy BPERLA
with the agtbegeanadtomigen atonms to which they are attached, may forma 3

to 7 nmenbglkéd
phar maceut’i ca

fron 5 to 7 carbon atoms, inclusive, hydroxy,

(lower)alkoxy,

(lower)alkenyloxy,

(lower)alkoxycarbonyl(lower)alkenyl, hydrazino,

acetylhydrazino, thienyl, phenyl,

hyérocen or (lower)alXkyl;
20 21 . -

R and R are each hydrogen or,
represent

N 7

/‘:\C

or
H3C H3

ki

or R12 and Rl‘

nn\
N- or
gl 2/ !
are the sams or &iffszsrent

4

\

——

anéd are

taken together,

(cz—:2

or [err]

Ken together

.tggggrgg@gylgr a nontoxic _
%/drate, sol vate qr quaternary anmoni um
YRYla EYRPOGREYIS GREHGHHREa XVI I,

Yo-?

, taken together with the carbon atom

to which they are attached, may form a saturated ring of

frcm 5 to 7 atoms,

inclusive, cptionally containing at

lezst one heteroatom selected from oxyvgen, sulfur and

nitrogen:

unsaturated ring of from 5 to 7 atoms
opticnally containing at lezst cone he

fror oxygen,

sulfur and nitrogen;

inclusive,

saturated or

grocatom g2lected

R

L



1

[ERR] with ethyl eneam ne to produce a conpound of the fornmula [ERR] further
reactisag conmpound XVIII with [err], mher&%?ieﬁr] is [err] and [err], to .
givg~€f§onpound of the formula XIX [ERR] and finally hydrol ysing conpound
XIX to give the tiyll e conggund I, and if desired converting it into a .
nont oxkg phar @EC&Ut | @8l R aoc iRkanN ct@aetheryWi dhethgoFRaPPNORRE quat er nary
anmoni um sal t gyycenl 88oma3 t A WHONESEnEPr a PECRBERBHBONRAYNERE: e fry nul a
| [ERR] whereLn”is_hydrogen or,. when £err] and Eetr are each hydrogen,
[err] may be (1 BREPFT&KFAFUTRHGG ¢XYBSOTEHRAZIAAPHOIAPY(I over ) al koxy;
[err] is hydreges, nohtexdc Prmmadénwdioally bbuepeapikylsalt, hydrate,

(I ower)al kythig,. (l.ower) al kanesul fi nyl |.o | K |.f onyl, sul fanyl or
[err] , or [ef V%ﬁ§|ﬂ§r %§§%£é§g¥d%%?ﬁ%ﬁ?mﬁgél%etggﬁéth— [err] is

(1 ower) al kyl , wbhioheceaigkarsgs orr €2 owkeng akkgappound of the formula XVII,

cocl
_ AR®
XVII
3 _
R .
NHCOCH3
- wish ethvlenesmine 2 praduce = ccmpeuné ¢f the foroula
\— -
X7itil,
CONHCHZCHLOA
ar®
XVIII,
3
—/ _ R R
HCOCH3
further reacting compound XVIII with ENX,, wherein
x2 is R7 ané RS, to give a compound of the foramula
XIX
. s s
N ' .. : CONnCH2Ch22\,;3_
Ny AR2
[ X1X
A N3 -
Rs j =
: NHCOCH,

corpound I, anéd if desireé converting it into a2 necntoxic
phzrmaceutically acceptable sal:i, hyérate, scivats or a2
cuzternary ammonium salt,

A



Ris [ERR] nis an integer of from1 to 4, inclusive; [err] and [err] are
the sane or different and are (|owes)askyl, (lower)alkenyl, (lower)alkynyl,
] [err] is hydrogen or (lower)al koxy; [err] is hydrogen hal ogen, v
oxy, (Iomer)alkyl or -127- (Iomer)alkoxy, Ais oxygen or [err];
[err] is i;ﬁ@q I s oxygen, sulfur or [err]; s [err] ‘N or [erPLJ B
is [ERR] Bis A PfERRFspﬁdeFFQ£a§$&&xﬁ?%ﬁ?@W° ﬂf|§h2 SPr@Llﬁ iIs 0, 1 or
2; qis an integer of fromO to 4, inclusive; r is 2 or 3; [err] is '

hydrogen or (lower)alkyl: [err] cawkRTerr] = are the sane or
’ A-Rz
RS . R3
ﬁ4
wherein

5 are each

" is hydrogen or, when ’? ana r
hydrogen, R3 may be (lower) alkoxy:
r? is hydrogen, amino or (lower)alkoxy:
R~ is hydrogen, chloro, bromo, fluoro,
triflucromethyl} (lower)aikwvithio, |
(lower)aikanesulfinyl, (lower)alkanesulfcnvi,
sulfamvl or R6-g— , or R% and R3, taken together,
mzy be =-EN-N=N- ; :

R™ is (lower)alkyl, (lower}alkenyl or (lower)alkynyl:
R1 is O
R’

n is an integer of from 1 to 4, inclusive;
R7 and R8 are the same or different ané are ' W/

(lower})alkyl, (iower)alkenyl, (lower)alkynyl,

() = or @(CE2)n- ,

0 is hydrogen or (lowerlalkoxy:

R

R

=17 . - . . N '
R is hyérogen, halogan, hydroxy, (lower)alkyl or

—_—

O O



di f-ferent, and are hydrogen, (lower)alkyl, (lower)alkenyl, (lower)alkynyl,

(Iomer)alkoxy(lomer)alkyI cycl oal kyl 3_ i ning fromb>5 -128- to 7
carb toms, inclusive, or [ERR] provided that, when.[err] or [err] :
i s(M )aIkenyI or (Iomer)alkynyl t he unsaturated carbon atom may not be

direcuLx at t acliwwet padRoe¥ygen or nitrogen atom [err] is hydrogen,

hal ogen, (Iomer)alkyl (Iomer | kenyl, (| ower)al kynyl, cycl oal kyl

cont ai ni ng fro é Zega aPons, |ncIu5|ve hydroxy, (1 ower) al koxy,
(1 owner) al ken ;) %¥omkr§alkoxycarbonyl(lomer)alkenyI hydr azi no,

acet yl hydrazino, ?hrenyl phenyl, [ERR] [err] and [err] are the sane or
different andyd2e hydrogen or (Iomen)al w2 [err] and [err] aﬁe e

hydrogen or, faken togetRgr, represer.-[ ERR| qh.[err] and [ aken
t oget her wi t+CEQEE o&FBOR At om4 o which Ch@ﬁzem’e attaghed, rrasl C@ a
13

saturated ring of 14
?12 R14 12 O i
9 &
-C—C———R ¢+ —C=C (CH,) P (CH ) B
] : 2'm ’
F13 T y15 113
12 12
R — - R
Fai -,!.-CV -\: z -C:: ?\ & ﬁlg c-u- -}‘ m~es -~ -
\_/ }.13 ’ \ 1 4 “y-o\ . ‘ " T.-.;. -
= Rls R" OR™™ CR°~
X is oxyger, sulfur or =NOR1S;
- (2)o
9 o 9
0 (0) R O R N
N\ . Il AP / T . \
“ - B is -NHCR’, -§—FR°, -N , A (CH,)_
\\Rg \\\Rg N_.//
pyridyl or oxazolidinyl;
m is 2 or 3;
p is 0, 1 or 2;
L;, g is an integer of from 0 to 4, inclusive;
r is 2 or 3;
R9 is hydrogen or (lower)alkyl:
g1, r2, 13, RS, anc R'® are tne same or -

different, and are hydroger, {lower)alkyl,
{(lower)zlkenyl, {(lcwer)alkynvl,

{(lowerjzikxoxy{lower)alkyl, cyclceikyl conteining frca 5

A O



-129- from5 to 7 atons, inclusive, optionally contaLning at

t
S

hydr
reacting a conpound of t he fornula XX,
presence of hydrochloric acid to give a conpound of -the formula XXI, [ERR] -

| east one

-

n together with the carbon atomto which they are attached, may forma
rated or unsaturated ring of freaeB-to 7 atons, inclusive,
containing at | east one heteroatom sel ected fron1oxygen sul fur and
nitrogen; or [err] and [err] , taken together with the carbon and oxygen
atons to which they are attached, may forma 3 to 7 menbered saturated

oxygen- f0”£?b8 ”QtEhQ91fﬁbfﬁé¥UEC”6§ pharmaceutically acceptable salt,
va

hé eroat om sel ected from oxygen, sulfur and nitrogen.: or [err] and [err]

optlonally

e or qdaternary anmonium salt thereof, which conpri ses,
[ERR] with Iomer al kanol in the

then reacting conmpound XXI with [err] , Wherein [err] is as defined
above, to give a conpound of ormul a
(CE,) "
Rl
11 15 16

provided that, when R™7, R or
is{lower)alkenyl or ( r

. carbon atcm may not Te ZSirecily zitzched o 2n cxycen
nitrocen aton:;
=14 . N et - 3 Y2 enrt
R is hydrcgen, naicgen, (lewerjalxyl,
(lower)alkenyvl, {lower)alkynyl, cycloalkyl containing
from 5 to 7 cartorn atoms, inclusive, hydroxy,

{lower)alkoxy, (lower)alkenyloxy,
(lower)alkoxycarbonyl(lower)alkeryl hydraz1no,
acetylhydrazino, thienyl, phenyl,

R{i\
N- or 3 .
Rlz// (C“Z)n-'
Rl
18 19 ' . '
R and R are the same or different and are
hydrogen or (lower)alkyl:;
N 9
R2' ané Rz‘ are each hydrcgen or, takXen together,
represer:
N s N\ /
c or - CE >
/ 2 N
5.c” xm ,C CEj
3 3
12 s w13 5 .
or R anéd R77, tzken together with the carbern atoxz
to which they ars attazched, may Zorz a saturzisé ring ¢

[#]
"

th

= ¢ L M § *



(5N S TTEAT S me s v -

o -~ -130- XXI'l, [ERR] then hydrolysing
conpqtzﬂ XXI'l with an acid to give the c gggound I, and if desired

conve ng it into a nontoxic pharnmaceuticaily acceptable salt, hydrate,

sol vate or quaternary anmonium salt thereof. 34. A process for prepari ng
conmpound/of the formula | [ERR] wherein 3 Ris hydrogen, Ris [ERRl n is an

(Tover) al K57 31 SRer) 2Ry 1y iGmpTondlad syRt EbApel a8 7

hydr ogen beaétomae)hbkexpabpqueleqt;duiwqgemxyganoggnlfnydpggy
(lomer)alky{rggegtomer )al koxy; A is oxygen or

or R12 and Rl4, taken together with the carbon atom

to which they are attached, may form a saturated or
unsaturated ring of from 5 to 7 atcms, inclusive,
optionally containing at least one heteroatom selected
from oxygen, sulfur and 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:; '

or a2 nontoxic pharmaceutically acceptable salt, hydraze,

. b - -y = - yr= Y . Y - =
s sOlvate COr gualarnary ammonitll sa.t TIersgcT,
5
-

with lower zlkanol in the presence cf hydrochloric zcié
to cgcive a2 conpound cf the formula XXI,

N HN=C-0O(lower)alkyl
AR2 :
l ~ 3 xx1
R .
R

®

. - . o vl - .
then reizctingc compourd XXI with dZNn , wnerein R
is as defined above, to give a ccmpound of

't

- = .o
Le Iornu.le

-

T L



[err] is [ERR] X is oxygen, sulfur or [err]; Zis [err] O, Nor [err];

[ ERR] -132- pyridyl or oxazolidinyl; mis 2 or 3; pis 0, 1Lor 2, qis’
aﬁiggteger of fromO to 4, inclusive130-is 2 or 3; [err] is hydrogen or -~
( r)al kyl; [err] and [err] are the same or different, and are

hydrogen (1 ower)al kyl, (lower)alkenyl, (Iower)alkynyl, W/
(1 one alkoxy(lomer)alkyl cycl oal kyl contai ni ng fron15 to 7 carbon atons,
i ncl or [ERR] prOV|ded that, when [err] . or [err] |s(Iomer)aIkenyI

(Iomer)alkynyl, t he unsaturated carbon atom may not be directly attached to
an oxygen or nitrogen atom 14 [err] is hydrogen, halogen, (lower)alkyl,

_HN=CNE‘;‘A"4E ]

o XX11
R> ~R?

then hydrolysing compound XXII with an acid to give the

ONHRl o
a-R2
. I
d R®
MEL
wherein _ . N
R3 is hydrogen,
Rl is
7
{(CE,) _-N
2 8
n is an integer of -
7 8 /
- £ =
e or different arndé zre

*« € L M S *



(I ower) al kenyl, (Iower)alkynyl,- cycloal kyl containing from5 to 7 carbon

at ons cl usive, hydroxy, (Iomer)alkoxy § ower) al kenyl oxy,

(1 owe koxycar bonyl (I ower) al kenyl, hydraZzino, acetyl hydrazino, thienyl,
phenyl [ERR] [err] and [err] are the sane or dlfferent and are hydrogen
or (Ioﬁep)alkyl [err] and [err] are each hydrgge or, taken together,
repr esent ©133- [ ERRInor [err] and [err], ta v‘E d.® th, the carbon
atomto which they ' ,~b@Q mm/fé¥n1a sat ) at-el ring(ﬁ from5 to 7
atons, inclusive, |y coﬁtalnlng at |¥nSt One heteroatom sel ected
fron1oxygen i trogen; or [err]ihnd [err], taken together with
the carbon atomto which they are attached, may forn1a saturated or
unsaturatedyging of fromb5 to 7 atons, |ncIu5|ve optionally contai ni ng
at | east oﬁe hé%ehE&F@Eﬁ@ePécﬂé@WQQﬁﬁ{BQﬁﬁﬁl sul fur and nitrogen: or [err]
and [err],gthkes i?aebaarq thahdgfée:,cq{m:ﬁﬂ,d Ox¥@en) 1RyE b Which they

are attached na orma
1owe* alkoxy:

Lg)
Azis oxygen or =3-3

R™ is
r12 | 1‘212 1'212/}(
,  —czocmcaortl -cace o't -C~C ,
U 113714
12 14 12 12
R R R e RS
L =° &-c (€z,) rcs.) 3
-b—b - ' - - ‘1 -d ’ - - ‘: '
i _ 2'nm 2°g
£33 TSRl F13N__/
~ 12 - g12
[ AN { o\ _1s ! n 14
-C-CN , =N z . ~CEAQ R or -C-—CH— CE—R*%;
313 N/ 1 }L‘13 1821 5320
. sz CwnnlE
X is oxycen, suiiur or =NCR"7;
. (Q)p
N z is -(CH2)p~-, 0, N or -S-}

9 8 i o
@) 0 R o) R N N\
9, Rr N \/ i \./ c/ (Cz.)
i -NEORT -8 ——3 -N . - - 894
B '-s * R ‘. ! \Rs ! \Rg ! \ . 2 z

O



[err] -menbered saturated oxygen-containing ring; or a nontoxic

phar maceutically acceptable salt, hydrate, solvate or quaternary amoni um:

S t hereof , which conprises, reactigg-a conpound of the formula XXII1

[ wi th ethanol amine to give a conpound the fornmula XXV, [ERR]

-134- then reacting conmpound XXIV with thionyl chloride to formthe \J/

correspondi ng chl oro conpound, then reacting said chloro conpound wth
[err], wherein [err] is [err] and [err], to give the conpound of the

for . ok EBRE -314 &iifial,l y hydrol ysing conmpound XXV with an alkali to
_ 1 ¥i; : : . S .

gi v?%%‘é C rrp8un§ ofzggtlorar%ul al and if desired converting it into a nontoxic

phar Mack®it? c&F| $iacceptabl e salt, hydrate, solvate or quarternary ammoni um

salt g hege@f.138r 24 process for preparing conpound of the fornula |

wh ERR is hyd : ]. is hyd , chl , b , :

er ec|1 ni.L, a.n] iLetreEg]erl Sof yfrro%?eon té e‘{.r]:L'ncl:fusXv;?gen chtoro romo uoro

r is 2 or 3;

R® is hvdrogen or (lower)alkyl;

Rll. Rlz. R13. Rls, and R16 are the same or

different, and are hydrogen, (lower)alkyl,
(lower)alkenyl, (lower)alkynyl,
(lower)alkoxy{lower)alkyl, cycloalkyl containing from 5

1.

to 7 caroeon ztexs, inclusive, or

) p=

TN e

i
R

11 15

provided t*2t, when R77, R 16

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

R14

(lower)alkenyl, (lower)alkynyl, cycloalkyl cecrtazining

is hydrocen, halogen, (lower)alkyl,

from 5 to 7 carbon atoms, inclusive, hydroxy,
(lower)alkoxy, (lower)alkenyloxy,
(lower )aikoxycarbonyvi(lower)aikenyl, hydrazino,

acetylhyvdérazino, thienyl, phenvi,

11 | |
N 7N\ {cx

//N— or 7) ’
12 1
R R
1
Rl8 and R‘g 2re the szxze cr ¢iffzren:t ané zrs
hvérogen or (leowerlalXyl;
220 __ . _21 _ _ s . .
R and X are each hydrogen or, tzXken tocether,

I g g



bl

iriTIuoronethyI, (1 ower)al kylthio, (lower) alkanesulfinyl,
(1 one

(lo

| kanesul fonyl, O sulfanyl or J[err]; [err] is (lower)alkyl,

| kenyl or (I|ower)alkynyl; [err]'ﬁ%37 -135- n is an integer of :2,

[erT] and [err] are the same or different and are (lower)alkyl,
(1 oneryal kenyl, (lower)al kynyl, [ERR] [err] is hydrogen or (I ower)al koxy;

[ er

0,

r]

N or

I s hydrogen, hal ogen, hydroxy, (lower)alkyl or (lower) alkoxy; Ais
oxygen or [err]; [err] is [ERR] X is oxygen, sulfur or [err]; Zis [err],

[err]; Bis [e?\r(]:/ /

\
7 or CE,—C
N
B3C \533. H3C/ cx,

or R12 andg R13, taken together with 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:
12 14

er R anéd R™°, taken together with the carbcn atom

. . - - - - -
to whizch they 2re attacheld,

Addde e -

. taXen together with the carben and
oxygen atoms to which they are attached, may form a 3 to

\_7 membered saturated oxygen-containing ring;

or a nontoxic pharmaceutically acceptable salit, hydrate,
solvate or guaternary ammonium salt thereof,
which comprises, reacting a compound of the

-

formula XXI1I1

COO{lower)alkyl

3 XXI1I1

R

 NECCCE,

P ]

ethanol axmine to give z compoundé cf the Zormul

it
3

(
=

CONECE_ Cx_IK

2
(/L\Y/Azz

U
U2 NI '
| = XXIV
AILT o e -
Yot e _,C.-;B

L

T



-~

2 -136- mis 2 or 3; pis 0, 1or 2; qis an integer of fromO0 to 4,

inclusive rris 2 or 3, [err] is hydrogen or (lower)alkyl; [err] and [err]-
he sane or different, and are hyl8égen, (lower)alkyl, (Iower)alkenyl, ¢
(I r)al kynyl, (Iomer)alkoxy(lomer)alkyI cycl oal kyl containing fromb5 to
7 carbon atons I ncl usi ve, [ ERR] provrded t hat , mhen [err] or [ernl/
i s(lo | 4 gyﬁ;g Y. u t om may not be
di rect #tac %FéC)a. d@@ééﬁ*gy %P?Foggﬁbgﬁgn?q err éﬁwdrogen '
halogénrm(theﬁpﬂﬂgﬁ 0&¢¥N@r§hlﬂéﬁyF°mEPG%@n)3h@ﬁnﬂeaQSkﬂ%alky
cont a5gii BY hIYPS ddhpos:id beDeRt BRR, |, . %b&%h‘ﬁex hxer &%, (I ower)al koxy,
(I ower)al kenyl oxy, . (Iomer) al kox ca fxl & alkenyl hydr azi no,
R[-"["e

acet yRRGdRazi @ 9iierkhe $RBRYPNG[ £R XXdr] are the sane or

different and are hydrogen or (I oweér)al kyl; [err] and [err] are each
hydr ogen or, taken together, COLHCHzc“z"‘;fﬂ—

a
give the compeung cf feormulz I and if desired converting
i 1 .

35. A process ZIor preparing compcound of the Zoraul:z I,
wherein CON 1 -
HR
, Y
A-R® .
5
R 33
)
3 . -
R™ is hyvdrcgen,
5 . .. ' N
R™ 1s hydrogen, chloro, brome, fluoro,
trifluoromethyl, (lower)alkylthio,
(lower)zlkanesulfinyl, {lower)zlkanesulfonvyl,
0
. . 6 I
sulfamnyl or R =C~-;
36 is (lower)zalxyi, {lowerlalxsnyl or (lowsrlalXwayvl;
1
R™ is
R7

« ¢ L M §- *®



-137- represent [ERR] or [err] and [err], taken together with the carbon
atomto.which they are attached, may forma saturated ring of from5 to 7
atoms,{ i gcl usive, optionally cont ai ni ng-dt33-east one het eroat om sel ected

from oxXygen,

sul fur and nitrogen;

or [err] and [err]

the cagbon atomto which theyjare attached, may fo
i Y APtPESM 2%t o 7 htons, inchusive, op
| east onerheiagaorPomrseknet e e Uf Gyeesrest! dna apd nitrogen; or [err]

unsat ur at®di$

and [err]

1
are attachte®

, taken together with-
rma saturated or
tionally containing at

n,atons to which they

gﬁggl%ggﬁfgggngH;ﬁﬁgﬁifégp§%€€$5$e 9§¥§gen-containing ring;

or a nontoxic pharmaceutically acceptable salt, hydr

guat ernary ammoni unpse&dt thereof, which conpriSéB, \eacting a conpound of
' rrJ to give the ggnpRN\ngd_ of the fornu a
XXVI'|, [ERR] @ t(&n{zqn or ?CEZ) -

the formula XXVI,

?-\ 18 orl - —CE—CE—R"";

ate, solvate or

n .

l -
£13 0321 .RZO

RO is hydrogen or (lower)alkoxy:
R} is hydrogen, halogen, hydroxy, (lower)alkyl or
(lower)alkoxy:
. (Q)p
\_ A_is oxygen or :E—?
- R<€ is
.Rlz $12
. & | .o i1
~CECCE, CE,CF ’ CECE,OR '
~ 4 - gl2
' S ~ (cBy)
SRS = O
113 opls R
R12
i 7/ \
-?-CN , =N z ., =CE 5\ R
_ i3 ./
o/ R r1?
X is oxygen, sulfur or =NOR16;
. . _ Qp
: o
. 8 S (?)P e R ﬁ ,/’Rg
B is -NEZE7, -§—R7, =X , =C-N
r® g9
ovridvi or oxszolidinyl

* c L M S * :
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-138- then reacting conmpound XXVI1 with [err], wherein X is [er

[err], to give the conpound of the formula XXVI1I, [ERR] and fi

hy, | ysing conpeund XXVII1, with al “to give the conpound I,
d ed converting it into a nontoxic pharmaceutically accept

hydrate, solvate or a quaternary ammonium salt thereof. 36.

of claim 26, whereby conpounds 1-30, and their nontoxic pharnac
accepmalilse 2sad# 3; hydrates, sol vates and quat ernary anmoni um sa

are nanufa

net ho

%’[ ure

d: 4-am no- 5- chloro N-[ 2- (di et hyl am no) et hy
Ry dnay)L s i

benzahi de, 2)

r] and
nal | y

and if
able salt,
The progéss
eutically

-

lts thereof,

1]-2-(2-

4- an1q015-@M(mnt¢€¢Q ﬁﬂlérhylQntnoﬂetmﬂqLWEX%?.hydroxyethoxy)-benzan1de,

3)

di met
4-am
nmet ho

BO-g¥ G4\l or o- N-[ 2- (di et hyl ami no) et hyl ] - 2- (2, 2-
xy ethoxy benzan1de 4)
RO- sisXﬂ&pg@w kPﬁ9Féﬁ#ﬁayethy|] 2-[ (2-

2}t hadyd - et

g;d

lbeﬁaa

4-am no- 5 chloro

propaﬁ&n At o

%&B&n&

di et
fi B

lea

& ar®) the same or

m no

egen,

)(‘it Qy J)a%k(y%.

4-am
7)

HaoereeZyd 1el hokyobeehkakegnlyi,2- (di ethy- lanino )ethyl]-
?1%@%@%3&k5£§%fgugi?Qiﬁ?ik L%@&&%fﬂ?f”é%&%éfklég.€£8¥ g

or

to 7 carbon atoms, inclusive,

provided t?at, when

14

is(lowerjal <en:l,

atom may not be directly attached to an oxygen or

nitrogen atom;

Rl-4

is hydrogen, halogen, (lower)alkyl,

(lower)zlikenyl, {(lower)alkynyl, cycloalkyl containing

from 5 tc 7 carbon atoms, inclusive, hyéroxy,

(lower)aikoxy, (lower)alkenvloxy,

(lower)alkoxycarbonyl(lowerj)alkenyl, hydrazinec,

acetylhyérazino, thienyl, phenyl,
R{i\\ 7\
N~ or ‘Cn ) =
- e
g12” gl
18 __ . 19 P
R ané = gre the saxme cr &ifisrent ané are
hydrogen or (lcwer)alkyl;
20 s w21 ___ . <
R and R are eacn hydrocen or, tzXen togeiher,

benzan1de

(lcwer)alxkyryl, the unsaturated carbon

L



| am no) - et hyl [ benzam de, 8)

4- an1no 5-chl oro- 2- (cycl ohexanon- 2- yI)oxy§++[2 (die-
thyla 0) - et hyl ] benzam de, 9 )

4- am np- 5- chl oro- N-[ 2- (di et hyl am no) et hyl ] - 2- ( 5-

hexen-2-0n- 3-yl ) - oxybenzani de,

-139- 10)

hydroxy|n1no) propan- 1-yl

4-am no- % -%gygg&{\p[z (di ethyl am no)ethyl]-2-[(2-
oxybenzam de,

met hoxyi m no) - propan- 1-yl ] oxybenzam de, 12)

4- am no- 5- chl or o- N-[ 2-\\diét hyl ami no) et hyl ] - Z\ég_c/
hydr oxypr opan- 1-yl ) oxy m de, 13)

4-am no- 5-chl or o- 21%§a

14) 4-am no-2-(car

t hyl am no) - et hyl ] benzam de acetate, 15)

4- am no- 2- (2- but yn- 1- yl ) oxy- 5- chl or o- N-[ 2- (di et hyl a-
16) 4-am no-5-chloro-N-[2-(diethylam no)ethyl]-2-[2-

4- am no-5-chl oro- N-[ 2- (di et hyl am no) et hyl ] -

2-[(2-

nonetB§goxy- N- [P (dlethylﬁ.cn1noF§ghyl) benxam de,
xam donet hyl oxy) - 5- chl or o- N—[2 (die-

m no) et hyl ] - benzam de,

(methyl sy f igha)a

(di et hyl am no)

tlﬁé higi@vl bFQ

zaf qeu 1fkr @1%@ e HPKYR- A\E&‘?)

ent an- -on-3

oxybenzam de 4 - amno -

2- (2 -bkarBrich ytheyyxyre. éhFBFBBRa[ wdlfmiyﬁ |SARYRAte@t FRT pRfizani de,

from 5 to 7 atoms, inclusive,

optionally containing at

least one heteroatom selected from oxygen, sulfur and-

nitrogen:

. 12 _ . 14 o e en
_ er R and R®7, taken tcgether wizh *he carten atonm
\\'/ . . - - - S -
ts which thay a&rs z:taczsd, =3y ooz & saturacted or
unsaturated ring of Zrom 3 to 7 z2toms, inclusive,
ortionally corntaining &t least one hetsroatonm seiected
from oxycgen, sulfur ané nitrogen:

15

14

or R and R

taken together w1th the carbon and

\_/©xygen atoms to which they are attached, may form a 3 to

7 membered saturated oxygen-containing ring;
or a nontoxic pharmaceutically acceptable salt, hydrate,

solvate or quaternary ammonium salt therecf,

£
 th

which comzrises, rezcting a2 comzecund o

CO-Hzlegen

ar?

with E_NCE,CE_ 22
ith E NCH,TE_CI

formula XXVii 3

e formula XXV

-
L ]

XXVI

XXVIZ

A



°f

19) 4-am no-5-chl oro-N[2-(diethylam no)ethyl]-2-(pentan-
2-on-1-yl)oxybenzam de, 20) -
4- &:Dno 5- chl or 0- 2- ( pent an- 3- on- 2- yl ¥d%§=N- ( 2- di et hy-

| aNAOet hyl ) - benzam de, 21)

4- am no-5-chl oro- N-[ 2- (di et hyl am no) et hyl ] -2-(2- hy-

dr azi no- 2- oxo- et hoxy) benzam de

t hr eo- ¥ @] ﬁ%astéﬁBoFSle-o[“Z“’( d‘dixe\tﬁl‘é’rﬁ%o‘}@&yl yherein X,
hydr oxybuk ! 3ayé) BRybesz aiiiviee td)compound of the formula
erythéggéygg1no 5-chloro-N-[ 2- (di et hyl am no) et hyl ] - 2-
(2-hy t--3-yl)oxybenzam de, 24)

4- am no-5-chl oro-N-[ 2- (dlethyla-'~~ :

4-anino-5-ch|oro-N—[2-(diet
3- met hoxy- cr ot on- 4-yl ) oxybe

di oxol an- 2-yl ) - oxybenza®dg,
4- am no-5-chl oro- N-[ 2- (di et hyl \éﬁﬁ%gthyl] 2- (oxazo- -
l'idin)-2-one-5-yl methyl )oxybenz

4- am no-5-chl oro- N-[ 2- (di et hyl am no) ethyl] 2- (2 py-
ri di nonet hyl ) - oxybenzam de, 29)

4- am rand- £hh@1myNh&arbdysum¢ennmp@uﬁduﬂXVIII twhth alkali to

£
o am s b SRR e n i e

nontoxic na*-tace..t:ca..lv accect:

hydrates, solvates andé guaternary ammonium salts

thereof, are manufactured: . '

1) 4—amino—5-chldrc—N-[2-(diéthylamino)ethyl]-ﬁ—(2-
methoxyethoxy)-benzamide,

2) 4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-(2-
hydroxyethoxy)-benzamide, ' |

3) 4-zmino-5-chloro-N-{2-{diethylanmino)ethyl]-2-{2,2~
dizethoxy-ethoxy)benzamide,

4) 4-amino—5-chlorc-§-£2-(diethYlamino)ethyl]-z-{(2-
methoxyethoxy)-methyloxylbenzamide,

5) 4-amino~5-chloro-N-[2-(diethylamino)ethyl]-2-(2-
prepanon-l-yl)-oxybenzamide,

€) 4-axino- 2-beﬁzoylmetnylcxy-E-Chlcro—x-52?(diéthy—

8) 4-amino~-5-chloro-2-
thvlamine)- e:h:‘_uetzam
9) 4-amlnc-5—c110?0-\-;--(éist‘vla~'“")e-“vl] 2-(5-

hexen-2-cn-3-v.l)-oxvienzami;
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r}ét*hoxyet hoxy- et hyl )oxybenzam de, 37. rocess according.to any of
clainms 26, 27 and 29-35, substantially as escribed in any of the foregoing
Exampkest 38. A compound of the forrmula | specified in claiml (or salt,
hydrate or solvate thereof) prepared b%/i_ a process as cl ajprred I n any of '

cl ai 5, 26187. 49aming-Srshdgrani-daA- Yamtne depRY L ng~h{(€5mound as
claimed i n anyn9&rekaitl nb)2brddar- 12yl Fylvéesk #m pi@f maceut i cal |y
acceptablfl?araLgaigz- ?ny3%0¥n-[2-(diethylamino)ethyl]-Z-[(2-
methoxyimino)-propan-l-ylJ]oxybenzamide, o
12) 4-amino-S-chloro-N-[2-(diethylamino)ethyll-2-(2~-
hydroxypropan-~l-yl)oxybenzamide,
13) 4-acino-5-chloro-2-cyanomethyloxy-N-[2~(4iethylza-
mino)ethyl]}-benxamide, '
14) 4-amino-2-{carboxamidomethyloxy)-5~-chloro-N-[2-(die-
thylamino)-ethyl]benzamide acetate,
15) 4-amino-2-(2-butyn-l-yl)oxy-5~chloro-N-[2-(diethyla-
mino)ethyl]-benzamide, '

16) 4-a:inc—5—chlc:c-$-[2-(diethylamzno)eﬁhv-s-2- 2-
- (methvisulfinvl)-estheoxv_kenzarxide,
~— i7) 4-zxzino-Z-chioro-N-iZ-(ciethyliaminolethvii-2-(pernzan-
2-crn-3-vll-oxybenzaxzide,

18) 4-z=ine-2-{ utancn—l-yl)oxy—S—chldro-h-Ez-(dietny-
lazxino) |
19) 4-zmino-5-chloro-N-[2-(diethylamino)ethyl]-2-{pentan-~
2-on-1l-yl)oxybenzamide,
20) 4-amino-5-chloro-2-(pentan-3-on-2-yl)oxy-N~(2-diethy-
laminoethyl)-benzamide, :
2l1) 4-axmino-~3-chlcro-N-[2-{diethylamino)ethyll-2-(2-hy-
drazino-2-oxo-ethoxy)benzamide,
22) threo-4-zmino-5-chloro-N-[2-(diethylaminc)ethylli-2-
) hyéroxybut-3-yl)cxvbenzanide,
\v; 23) erythro-4-amino-5-chloro-N-[2~(diethylamino)ethyl]-2-
(2-hydroxybut--3-yl)oxybenzamide,
24) 4-axzino-5-caloro-¥N-iz-(diethylaminc)ethnyl]-2-[(2-
methylamino}-2-oxoethy_ benzzmide,

25) 4-znino-3-chloreo-N-T2-(diethylazinc)ethyl

-

[

-r2thcxy-crotsn-4-yllexyrenzaxide,
26) -zzino-5~-chloro-N-[2-{éiethylaninolethyl]-2-(1, 3~
dioxolan-2-vl)~cxybenzzanide,

e
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27) 4-axnino-5-chloro-N-[2-(diethylamino)ethyl]-2-{cxazo-
lidin)-2-one~5-ylmethyl)oxybenzanmiie,

28) 4~acino-5-chliorc-N-[2-(diethylamino)ethyll- 2-{2-py-
ridinomethyl)-oxybenzanide, .

29) 4-aminc-~5-chloro~N-[2-(diethylamino)ethyl]-2-tetra~-
hyérofurfuryl-oxybenzamide, and . ~

30) 4-z=mino-5-chloro-N-[2-(diethylamin o)e iwvll-2~-{2-

ethoxyethoxy-ethyl)oxybenzamide,

37. A process according to any of claims 26, 27 and 29-35,

substantially as described in any of the foregoing Examples.

38. A compound of the formula I'speéified in claim 1

(or salt, hydrate or solvate thereof) prepared by a process as

claimed in any of claims 26-37.

39. A pharmaceutical composi
claimed in any of claims 1-21,
acceptable carrier or vehicle.

-140-

tion comprising a compound as
or claim 38, and a pharmaceutically

(O
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