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{54} Pharmacologically active substituted benzamides

{57} Novel substituted benzamides of the formula

conmr}
‘ A-r2
25 23
R‘

wherein R2A-is various ether and thioether groups and R?, R®, R? and R® are standard substituents are useful in
the treatment of emesis, and particularly chemotherapy-induced emesis in cancer patients. Some of the compounds
are also useful in disorders relating to impaired gastric motility.
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1 GB2160871 A .

1

SPECIFICATION

Pharmacologically active substituted benzamides

5 Summary of the invention
. This invention relates to novel substituted benzamides of the formula
CIOI‘JZE‘(R:L
10 222
I
Rs R3
R4
15

wherein R, Rz, B3, R¢, Rs and A are as defined below, which are useful in the treatment of emesis, particu-
larly 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 and the like.

20
Background and Prior Art

Emesis is a common and serious problem in patients receiving cancer chemotherapeutic agents. In 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 effec-

25 tive in alleviating the emesis associated with chemotherapy, there are a large number of compounds
{many based on the substituted benzamide structure} which have good antiemetic activity.

Although the complete mechanism of action of antiemetic agents is not known, the effective antiemetic
agents are generatly dopaminergic antagonists. Indeed, screening for potential antiemetic agents typi-
cally is conducted via tests designed to determine dopaminergic blockage, e.g. spiperone binding tests /n

30 Vvitro and apomorhpine emesis tests in dogs. As a result of their dopaminergic antagonism and/or central
nervous system depression, known antiemetic agents have undesirable side effects such as sedation,
dystonic reactions, diarrhea and akathisia.

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

35 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

4p formulae
OONH’.-"NRZ CONH —s'/—\\N-R
"/ ‘\;OCH:, and - \~v,’l
45 |‘ \fRYL/ ! . ‘: ARJ%OCHS
- SV

in which the aryl ring is most commonly the phenyl ring and where “a methoxy group ostho to the ben-
50 zamide moiety is almost invariably present.” it points out that the diverse actions of the substituted ben-
zamides can be considered as being a consequence of the compounds being dopamine antagonists.
Representative prior art patents disclosing N-substituted benzamides, having various substituents on
the phenyl ring, include the following.
U.S. Patent No. 3,219,528, issued November 23, 1965 to M.L. Thominet, discloses substituted benza-

g5 mides of the formula
CONHW-V
BA
60
A X
¥

65 wherein V is
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2 GB2160871 A ) + 2
/R : I\
-N or ~N
N2 N &
5 . o 5
in which R* and R? are alkyl, L is oxygen, methylene or NR in which R is hydrogen, alkyl or alkylsulfa-
moyl; W is alkylene; A is alkyl; B is sulfur or oxygen; and X, Y and Z are hydrogen, halogen, alkoxy,
nitro, amino, alkylamino, dialkylamino, {lowerlacyl, (lower)acylamino, cyano, alkylmercapto, sulfamovyl,
alkylsulfamoyl, dialkylsulfamoyl or halomethyl. The compounds are apomorphine antagonists and are
10 Stated to be antiemetic agents. U.S. Patents Nos. 3,177,252, issued April 6, 1965 and 3,312,739, issued 10
April 4, 1967, are related and have similar disclosures.
United Kingdom Patent No. 1,500,105, published February 8, 1978, discloses substituted benzamides of
the formula
CO~NH-W-B
15 15
OA
A
20 ¥ 20
wherein A is hydrogen, C, . alkyl or C, alkeny!; X is hydrogen, C, 5 alkoxy, C, 5 alkyl, C, 5 alkenyloxy or
C, s alkenyl; Y is hydrogen, halogen, nitro, C, , alkyl, C, , alkoxy, amino or substituted amino; Z is hydro-
gen, halogen, C, 5 alkoxy, C. 5 alkylsulfonyl or a group of the formula -SO,NR'R? in which R and R? are
25 the same or different and are hydrogen or a C, ; alkyl group, or -NR'Rz is a heterocyclic ring optionally 25
containing another heteroatom; W is a C,  straight or branched chain alkylene group; B is -NR*R* in
which R?is C, s atkyl and Reis C, ¢ hydroxyalkyl, or Bis a nitrogen-attached heterocyclic ring optionally
containing a second nitrogen atom and optionally having a substituent, or Bis a racemic, dextrorotatory
or levorotatory heterocyclic ring of the formula
30 ' o 30
(Crtiz)m
T
35 R 35
in which R is C, 5 alkyl containing a reactive function such as hydroxy, mercapto, 0xo, 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 valuabie therapeutic propetties, par-
ticularly as antiemetics.
40 U.S.Patent 4,207,327, issued June 10, 1880 to C.D. Lunsford et al., discloses compounds of the formula 4o
R2
CONH 15 ‘
45 \\ -R 45
3 N
(R7) 1',‘1
50 wherein R is alkyl, cycloalkyl or phenylalkyl; R is alkyl, cycloalkyl or phenylalkyi; R is hydrogen, alkyl or g
phenyl; and R® is hydroxy, cyano, nitro, aming, fluoro, chioro, bromo, trifluoromethyl, alkyl, alkoxy, sulfa-
moy! or acetamido, and each R® may be the same or different. The compounds are stated to have antie-
metic and gastric emptying properties.
U.S. Paten 3,966,957, issued June 29, 1976 to Cale, Jr., et al., discloses substituted benzamides of the
55 formula ’ 55
;{1
CcOoN i
60 [ ] 60
)
2
(R )n
65 65
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3 GB2160871 A 3

wherein R is cycloalky!, phenyl or phenylalkyl; R* is hydrogen, C,_; alky! 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

5 ?1 5
CSN L J
10 E 10
2
%7 - .
15 wherein R is cycloalky!; R' is hydrogen, or C,_; alkyl; R? is nitro, amino, halogen, sulfamoy! or alkoxy;
and n is 0- 3; and pharmaceutically acceptable acid addition salts thereof. U.S. Patent No. 3,963,745 is
related and has a substantially identical disclosure. The compounds are stated to be apomorphine antag-
onists and to be useful as antiemetics. Certain of the compounds were stated to reduce catalepsy in rats.
20 Complete disclosure 20
This invention relates to compounds of the formula
CONHR]'
25 25
Rr° 3 I
R4
30 . 30
wherein
R? is hydrogen or, when R and R® are each hydrogen, R® may be (lower alkoxy;
R+ is hydrogen, amino or {lower)alkoxy;
Rs is hydrogen, chloro, bromo, fluoro, trifluoromethyl, {lower)alkylthio, {lower)alkanesulfinyl,
35 (lower)alkanesulfonyl, 35
0
I
sulfamy! or Re —— or R* and Rs, taken together, may be -HN-N=N-; N
40 Reis (lower)alkyl, (lower)alkenyl or (lower)alkynyl; ) 40
Ris
- gr10
A
a5 - (Cﬂz,n_n\ or N"R7 ; 45
r® '
n is an integer of from 1 to 4, inclusive;
50 R’ and Re are the same or different and are {lower)alkyl, (lower}alkenyl, {lower)alkynyl, 50
1 R17
55 R 855
Rw is hydrogen or {lower)alkoxy;
R is hydrogen, halogen, hydroxy, {lowerlalkyl or {(lower)-alkoxy;
{0)
60 Tp 60
A is oxygen or -S-;

BNSDOCID: <GB___2160871A_i_>



4 GB 2160871 A ‘4
Rzis
12 12 12
R X
|
-CHOCHZCH20R11 ’ —CHCH20R11 - -C/
5 137\ 14 5
1|?‘12 p‘194 II{12 o I|{12
- = —— R R ~C-CH (CH,) . -CH(CH,) B
1 m 2 ]
10 113 SRS 3TN q 10
12 12
R 0—N R
] VAR \\ .18 ! 14
-C-CN , =R Z ¢ -CHF R or —cl:-—-(l:s—-—?a—n :
15 J13 \_/ 19 13 §g21 §p20 15
X is oxygen, sulfur or =NOR';
20 (O)
1P
Zis -(CH,),—, O, N or -§-—-5—;
25 0 (0) 2 o R9 N"\
Bis NBl(l:Rg E ® R N/R g N/ - / (CH,)
[ - v N 9 4 N 9 ’ \ -/ 2°Y '
R R lli
H
30 30
pyridyl or oxazolidinyl;
mis2or3;
pis0,10r2; .
q is an integer of from 0 to 4, inclusive;
35 ris2or3; 35
Re is hydrogen or {lower)alkyl;
Rn, R®2, Re, R and R'¢ are the same or different, and are hydrogen, {lower)alkyl, (lower)alkenyl,
{lower)alkynyl, {lower)alkoxy{lower)alkyl, cycloaikyl containing from 5 to 7 carbon atoms, inclusive, or
40 ) 40
(cH,) -
R17

45 provided that, when R, R or R* is (lower)alkenyl or (lower alkynyl, the unsaturated carbon atom may 45

not be directly attached to an oxygen or nitrogen atom;

R is hydrogen, halogen, {lower)alkyl, (lower)alkenyl, (tower)alkynyl, cycloalkyl containing from5to 7
carbon atoms, inclusive, hydroxy, (lower alkoxy, {lowerlaikenyloxy, {lower)alkoxycarbonyl{lower alkenyl,

hydrazino, acetylhydrazino, thienyl, phenyl,

50 Rll
\/N- or
12
R R17
55

(CHZ)I;'

R*¢ and R* are the same or different and are hydrogen or (lowerlalkyl;

R2 and R# are each hydrogen or, taken together, represent
or

N’
60
aac/ \C83

65
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5 GB2160871 A

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;

or R and R, taken together with the carbon atoms to which they are attached, may form a saturated or

5 unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom selected

from oxygen, sulfur and nitrogen;

or R" 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 nontoxic pharmaceutically acceptable salts, hydrates, solvates or quaternary ammonium salts thereof,
10 A more preferred group of the compounds of Formuia | are those of the formula

connr’
0~R2
15
3 I
cx R
NH:z
20
wherein
Re is hydrogen or, when R¢ and Re are each hydrogen, R* may be (lower)alkoxy;
Ris
Rlo

25 R’
(cH.) v or &7 s
2'n - ¢

\Ra

3¢ n is an integer of from 1 to 4, inclusive;
R” and Re are the same or different and are {lower)alkyi, {lower)alkenyl or {lower)alkynyl;
R is hydrogen or {fower)alkoxy;

R2is
35 R12 R12 ‘!12/}(
| 11 ! 11 7
-CHOCE,CH,OR . ~CHCH,OR . ~C-C
,gla\Ru
40 /12 r14 rl2 o"\ 12
1 rd 9 {
_(lj———C<R P -?-C\ (CHZ)m P -CH (CBZ) qB v
rE3 orY>. R13 ~o_“
45 11,\12 ?.12 O—N . }}12
-c-en -X’ z —catly Wr'® oo -c‘:——c;.a—-cl:u-——p.“ '
j13 \__/ I1s fas o2 120
59 X is oxygen, sulfur or =NOR
(O)
Tp
Zis -CH,),—, O, Nor —5—;
55
0 (0) r? 0 R? ~
. g TP g e it 7 /N
Bis -NHCR’, -5§—R’, =N s =C-N , < CHy) . ,
N8 \R9 N
R N.
&0 Ili

pyridy! or oxazolidinyl;
mis2or3;
65 Ris0,.10r2;
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6 GB 2160871 A 6
g is an integer of from 0 to 4;
ris2or3;
Re is hydrogen or (lower)alkyl;
R, Rz, R, R™ and R's are the same or different, and are hydrogen, {fowerlalkyl, {lower)alkenyl,
5 (lowerlalkynyl, {lower)alkoxy({lower)alky! or cycioalkyl containing from 5to 7 carbon atoms, inclusive, 5
provided that, when R™, R's or R is {lower)alkenyl or (lower)alkynyl, the unsaturated carbon atom may
not be directly attached to an oxygen or nitrogen atom;
R* is hydrogen, halogen, (lower)alkyl, (lower)aikenyl, (lower)alkynyl, cycloalkyl containing from 5t0 7
carbon atoms, inclusive, {lower)alkoxy, hydroxy, {lower)alkenyloxy, hydrazino,
10 (lower}alkoxycarbonyl(lower)alkenyl, acetylhydrazino, thienyl, phenyl, phenyl{loweralkyl or 10
R]i
»
1
15 R 15
R and R are the same or different and are hydrogen or {lowerjatkyl;
R and R are each hydrogen or, taken together, represent
20 Nef ox Ser—c] ; 20
H C/ \CH HZC/ \CH '
3 3 3 3
25 or Rz and R, taken together with the carbon atoms to which they are attached, may form a saturated or 25
unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom selected
from oxygen, sulfur and nitrogen;
or R 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;
3p oOr nontoxic pharmaceutically acceptable salts, hydrates, solvates or quaternary ammonium salts thereof. 30
still more preferred group of the compounds of Formula | are those of the formula
R7
CONHCH,CH,N_
35 Rz RB 35
CX 1
40 NH, 40
wherein
R’ and Re are the same or different and are ethyl or methyl;
. Rzis 1 -
45 R X 45
~CH,,OCE.,CH or}? -CH.CH or}! -(‘:Bc/ -CHCN
277 22 ‘ 2772 ' . ' '
R14 9
50 g?2 _rY o o—x 50
! 9 49 \\ .18
«~CE~-CH—-R’ 2 -CHZCHZSR . —CHZ & R or —CHz-CH-CH :
or}3 19
: >
55 H3C CHB 55
X is oxygen or =NOR*;
Re is hydrogen or {lower}alkyl;
R™, Rz, R and R are the same or different, and are hydrogen, {lower)alkyl, {lower)alkenyl,
60 (lower}alkynyl (lower)aikoxy(tower)alkyl or cycloalkyl containing from 5 to 7 carbon atoms, inclusive, pro- 60

vided that, wheri R", R or R is {lower)alkenyl or (fower)alkynyl, the unsaturated carbon atom may not

be directly attached to an oxygen or nitrogen atom;

R is hydrogen, halogen, {lower)alkyl, {lower)alkoxy, hydroxy, hydrazino,

(lower)aikoxycarbonyl(lower)alkenyl, acetylhydrazino,

BNSDOCID: <GB__2160871A__1_>
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Rt and R are the same or different and are hydrogen or methyl;

or R 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 heteroatom selected
from oxygen, sulfur and nitrogen;

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, solvates or quaternary ammonium salts thereof.

Particularly preferred compounds of Formula | are
4-amino-5-chloro-N-[2-(diethylamino)ethyl}-2-(2-methoxyethoxy)- benzamide,
4-amino-5-chioro-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)- methyloxy]benzamide,
4-amino-5-chioro-N-[2-(diethylamino)ethyl]-2-(2-propanon- 1-yl}-oxybenzamide,
4-amino-2-benzoylmethyloxy-5-chloro-N-[2-(diethylaminolethyl]- benzamide,
4-amino-2-(butan-2-on-3-yl)oxy-5-chloro-N-{2-(diethylamino)- ethyllbenzamide,
4-amino-5-chloro-2-(cyclohexanon-2-ylloxy-N-[2-(diethylamino}- ethyllbenzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-(5-hexen-2- on-3-yl}-oxybenzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-{{2- hydroxyimino}-propan-1-ylJoxybenzamide,
4-amino-5-chloro-N-[2-{diethylamino)ethyl]-2-[{2-methoxyimino)- propan-1-ylJoxybenzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-{2-hydroxypropan- |-ylloxybenzamide,
4-amino-5-chloro-2-cyanomethyloxy-N-[2-{diethylamino)ethyl]- benzamide,
4-amino-2-{carboxamidomethyloxy}-5-chloro-N-[2-{diethylamino)- ethyl]benzamide acetate,
4-amino-2-(2-butyn-1-yljoxy-5-chloro-N-{2-(diethylamino)ethyl}- benzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-[2- {methylsulfinyl)-ethoxylbenzamide,
4-amino-5-chloro-N-{2-(diethylamino)ethyl]-2-(pentan-2-on- 3-yl)-oxybenzamide,
4-amino-2-(2-butanon-1-yl)oxy-5-chloro-N-[2-{diethylamino}- ethyl]benzamide,
4-amino-5-chloro-N-[2-{diethylamino)ethyl]-2-(pentan-2-on- 1-yl}oxybenzamide,
4-amino-5-chloro-2-{pentan-3-on-2-yt}oxy-N-{2-diethylaminoethyi)-benzamide,
4-amino-5-chloro-N-{2-(diethylamino)ethyl}-2-(2-hydrazino- 2-oxoethoxy)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-yljoxybenzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl}-2-[2-(methylamino) -2-oxoethoxylbenzamide,
4-amino-5-chioro-N-[2-(diethylamino)ethyl]-2-{ethyl-3-methoxy- croton-4-yl}joxybenzamide,
4-amino-5-chloro-N-[2-{diethylaminc)ethyl]-2-(1,3-dioxolan- 2-yl)-oxybenzamide,
4-amino-5-chloro-N-[2-(diethylamino)ethyl]l-2-(oxazolidin)- 2-one-5-yimethylloxybenzamide,
4-amino-5-chioro-N-[2-{diethylamino)ethyl]-2-(2-pyridinomethyl} -oxybenzamide,
4-amino-5-chloro-N-[2-{diethylamino)ethyl]-2-tetnahydrofurfuryl- oxybenzamide and
4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-(2-methoxyethoxy- ethyl}oxybenzamide,
and nontoxic pharmaceutically acceptable salts, hydrates, solvates 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, where applicable. In another aspect, this inven-
tion relates to processes for the preparation of the compounds of Formula | and to antiemetic and/or
gastrokinetic compositions containing at feast one compound of Formula | as an active ingredient.

The compounds of Formula | may be prepared via several procedures. In the preferred process, shown
in Reaction Scheme 1, below, a compound of Formula Il is reacted with a compound of Formula R=-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

v
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8 GB2160871 A 8
Suitable leaving groups L are weli-known to those skilled in the art and include, for example, chloro,
bromo, iodo, methane-sulfonyl, toluenesulfonyl and the like. The base may be a mild one such as K,COs,
Na,CO,, MgSO, or a quaternary ammonium hydroxide such as tetrabutylammonium hydroxide or benzyl-
triethyl-ammonium hydroxide, or a mixture thereof. The reaction is conducted in an inert organic solvent
5 such as acetone, acetonitrile, methylene chloride, dimethylformamide, dimethylacetamide, methanol, 5
ethanol, isopropanol, diglyme, or the like. It is also possible to utilize sodium hydride or potassium hy-
dride as the base, in an 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 CH,Cl,/H,0, with the
addition of a quaternary ammonium halide, sulfate or hydroxide as a phase transfer catalyst, e.g. tetrabu-
10 tylammonium chloride, cetyltrimethylammonium bromide, benzyltriethylammonium chloride, or the like. 10
It will be apparent to those skilled in the art that Reaction Scheme 1 also may be varied to the extent
that substituent groups R?, R* and/or R® may be inserted into the compound of Formula | {or converted
from a precursor group) as the final step, rather than being present in the compound of Formula Il. Thus,
for example, Compound 1, where R® is hydrogen, may be chlorinated to produce Compound | in which R®
1§ is chioro. Similarly, R* of Compound | may be, for example, -NO,, -NHCOR or -N=CHN(R), where Rmay 15
be {lower)alkyl. The -NO, group may then be reduced to an amino group, or the -NHCOR or -N=CHNI(R),
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 R
20 20
Co8s 28
ccmacnzcnzu CONHCH2CH N,
Nc.H EAN
OH 275 (D] czﬂs
25 o ® © ) 25
NaOHR N B
o1 . ) 5> c 4B’y
{(c,H,) ,NBr
Bz 47974 2
30 IIa IIla 30
L
(o]
CH3”:CHC1
35 - 35
H3
40 C2lg 40
CONHCH,,CH, R
272N
C2Hs
OCH—C—CH3
'C - | Ia 7
45 - 3 45
CcY
NHz
50 In the first step, compound lla is dissolved in aqueous sodium hydroxide and treated with one equivatent §5o
of tetrabutylammonium bromide. The quaternary ammonium salt llla precipitates from solution andis
collected by filtration. It is then reacted with the desired alkylating agent in an inert organic solvent such
as dimethyl-formamide, dimethylacetamide, acetonitrile, tetrahydrofuran, CHC,, dimethylsuifoxide or dig-
lyme, to produce the desired product ia.
55 The intermediate of Formula Ha may be prepared, for example, from demethylation of commercially 55
available metoclopramide, having the formula
C2Hg
CONHCH.,CH, N
60 - 2 60
, OCH4 C,Hg
CcY
65. - 65
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Metoclopramide may be demethylated by methods well-known to those skilied in the art. Suitable proce-
dures involve reaction with a thioalkoxide or thioaryloxide such as NaSC,H,, KSC,H,, LiSC,H; or

5 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, propyiene glycol or diglyme, or by reaction with 48% aqueous
10 hydrobromic acid. We prefer to demethylate using NaSC,H; in dimethylformamide.

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

15
77275 N/ CoHs
CONHCHZCHZN\ H ,NOE CONHCH ,CH
CH)fCHy C By ocH, ccx-: C2H5
20 o
c1 :
. N2
35 : C28s
CONHCH ,CH,N
Ib H_NOCH \c :
2 3 s cH.CCH, 2 °
- 2[173
30 o1 NOCH,
- 2B
35 CONHCH ,CE,N
1b NaBH N
4N H,CHCH €8s
P ] 3
OH
cY
40 -
2 R
. CONHCH_CH. N

Ib NaH 21 2 \c H
> izocncca:,‘
50 ' BrCH,CH=CH, HZCH=CEZ_
cl
N
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CoEg
CONHCH 2cazu\
Ib NaB : |° C,H,
> aéca
5 & 3 5
CH,I Hqy
. cl
10 . 10
Nag
. B rCHz CH=CH 2
15 : ‘ 15
20 ) 20
CoHg
* CONHCH 2CHZN\
25 ) CHS Czﬁs 25
7 CHZCB=CHZ
c=0
c1 én )
30 NH, 3 30

In an alternative procedure for the preparation of the compounds of Formula |, a compound of Formula
IV having the desired 2- substituent is reacted so as to introduce the desired substituted carboxamido
35 group in the 1-position. As shown in Reaction Schemes 2a through 2h, there are several variants of this 35
reaction procedure. A preferred 1-substituent is shown for illustrative purposes.

Reaction scheme 2

COOH
“© ’ 2 l/c:zﬂs 0
a) R + HZNCBZCHZ Ny + triphenyl +
RS R CZHS phosphine
45 r* © 45
Iva |
- C.H
50 CONHCH,CH, N, Z® ‘ 50

2
2 \Czas

55 55

This reaction is described in greater detail, with the use of various disulfides and phosphorus com-
pounds, in United Kingdom Patent Specification No. 1,499,524, published September 15, 1976.

BNSDOCID: <GB___2160871A__} >
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COOQOH
2
AR C2H5 PZOS
b) S , + H,NCH,CH,N —
5 R R C,Hg A 5
4
R
ivb
10 10
. 28
CONHCHZCHZ \
o
15 15
R R3
R‘

20 . 20
The starting material and the amine are heated to about 100°C, at which point the P,O; 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 30, 1976. .

25 CO-halogen CONHCEZCHZCI 25

AR
azucazcnzu /@
30 NHCOCH, 30
IvVe
35 CZHS 35
CONHCH CH
2“5
(1) diethylamine ar?
40 > 3 40
{2) .alkaline hydrolysis
NHy
In this reaction, an amino substituent in the 4-position should be protected by acylation to a suitable

45 amido group such as acetamido. Following the introduction of the 1-substituent, the 4-acetamido group 45
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, 1875.

COO{lower)alkyl CONHCH CH CH
2 0
50 AR AR 5
d} H NCH CH OH
3 2
R
Cl
NHCOCHB NHCOCH
85 55
Iva
25
CONHCHZCHZ}!\C
60 - 60
o2 .
(1) SOC].2
~
-7
(2) alkaline hydrolysis
65 ’ 65
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This reaction, a variation of that shown in (d) above, is described in United Kingdom Patent Specification
No. 1,395,131, published May 21, 1975.
COCH
5 AR% 5
e) CoHg
R3 + HzNCHzCKZN -
cl c.gm
NH.2 25
10 10
IVe
N/czﬁs
hexzhalo-2,2,4,4,6, 6-hexahydro~ CONHC}IZCH2 ~
1 ~
5 7 AR2 C,Hg 15
1,3,5,2,4,6-triazatr iphosphorine
5 R>
R 4
R
20 20
This procedure, and variations thereof, is described in United Kingdom Patent Specification No.
1,409,686, published October 15, 1975.
CON=C=8
25 £) ARZ Pars .- 25
+ HzNCHZC!izN\ ——-—-—-——>
RS 3 CZBS
R4
30 /C PR 30
CONHCH_CH N .
27727
mz CZBS
35 3 ’ 35
RS A R
R
This procedure is described in published Japanese Patent Application (Kokai} No. 51-026840, published
40 March 5, 1976. 40
N/Cz*’s
cocl CONHCHZCH2
CH
a5 AR’ /12 aR? C2fs a5
q) (1) HN
3 \CH 5 3
R 2 R
NHCOCH3 (2) diethyl -’ NHz
t
50 :.e. ylamine ) 50
(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, pub- 5§

lished September 16, 1972.

BNSDOCID: <GB___2160871A_I_>



. BNSDOCID: <GB___:

13

GB 2160871 A

13

10

15

20

25

30

35

40

45

50

55

60

65

2160871A__|_>

C==N
HCY
{lower)alkanol —_—_—

;N

/C 285
HN=C-0(lower)alkyl H,NCH,CH,N

2 2 N\ .
A.Rz . CZHS ,‘ .
5,[ t[xs -
R 4 . o
R

2 5
HN—CNHCH CH N/ CONHC82CH2N

N
Czﬁs ARZ C,Hg
B+
S
R° r3
; 4

hydrolysis R

v

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 med-
ulla, the emetic center and the chemoreceptor 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 ventrical.
The CTZ is also located in the floor of the fourth ventricle, in the area postrema, and appears to be acti-
vated by chemical stimuli in the blood or cerebrospinat fluid. When stimulated, receptors, such as dopa-
mine receptors, in the CTZ generate impulses which are transmitted to the emetic center, and emesis
resuits. Reflex-induced vomiting may also be caused by irritation (and resulting stimuli) from the gas-
trointestinal tract stimulation of receptors in the central nervous system. The cortex of the brain is be-
lieved to be another source of emesis. Thus, the familiar problem of anticipatory vomiting in patients
receiving chemotherapy clearly is not associated with exogenous chemical stimulation. It is believed that
anticipatory vomiting is mediated initially by the cortex which may then stimulate the meduliary emetic
center.

There are a number of commercially available antiemetic drugs at the present time, such as metoclo-
pramide, 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 eme-
togenic chemotherapeutic agent.

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

The principal adverse effects of known substituted benzamide antiemetic agents are due to their dopa-
mine blocking activity, and include akathisia, acute dystonia, Parkinsonian features and tardive dyskine-
sia, often along with nervous system depression.

The compounds of Formula | of the present invention are effective antiemetic agents but are not dopa-
minergic antagonists, as shown by both in vitro tests (spiperone binding) and in vivo tests (apomorphine
emesis in the dog). Thus, the compounds of Formula | 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 above that are associated with the dopaminergic antagonist class of substituted ben-
zamide antiemetic agents.

Many of the commercially available substituted benzamide antiemetic agents (such as metoclopramide}
also have gastrokinetic activity and are useful in the treatment of disorders relatedto impaired gastroin-
testinal motility, such as retarded gastric emptying, dyspepsia, flatulence, esophageal reflux and the like.
Some of the compounds of Formuia | have been shown to have activity similar to metoclopramide in the
field-stimulated guinea pig ileum test (Table 2), which is one standard screening test for gastrokinetic
activity. Again, because they are not dopaminergic antagonists, the compounds of Formula | do not have
the above-mentioned side-effect liabilities of the commercially available substituted benzmides such as
metoclopramide or clebopride. - -
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Biological test procedures
A) 3H-Spiperone displacements

This test serves to detect compounds capable of displacing the radioactive spiperone ligand in vitro
using striatal rat brain homogenates. it is used to identify compounds exhibiting an affinity to dopami-
nergic (D;} 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 HEPESKOH buffer (final pH = 7.4} were centrifuged at 39,000 x G. The superna-
tant was discarded and the pellets were re-suspended in HEPESKOH buffer and re-centrifuged as above.
The supernatant was again discarded and the pellets suspended in a buffer consisting of 50 mM 10
HEPES-KOH containing 0.1% {(w/v) ascorbic acid, 10 uM pargyline, 120 mM NaCl, 5 mM KCi, 2 mM CaCl,
and 1 mM MgC1, at 20°C; (final pH = 7.4
, at a concentration of 1 gm of wet tissue pellet per 100 mi of butfer mixture.

Tests to determine the Inbibitory Concentrations, {IC,) of the compounds of Formula | and reference
compounds versus 3H-spiperone were conducted as follows. Tubes containing either 100 plL of buffer 15
mixture {for total binding), 100 pL of buffer mixture plus 100 pl of 10-*M D {+)-butaclamol {for blanks,

i.e. non-specific binding), or 100 uL of buffer mixture containing 10-7, 10-¢ or 10-5 M test compound were
prepared. To each were added 100 pL of a solution of *H-spiperone (New England Nuclear} in buffer mix-
ture (2000 c.p.m in the incubation mixture and 800 pL of the striatal tissue suspension. The tubes were

then diluted to 1 mL with buffer mixture, giving a final concentration of 108, 1077 or 107¢ M test com- 20
pound and approximately 100 pM 3H-spiperone. The samples were incubated at 37°C for 15 minutes, fil-
tered in vacuo on glass fiber filters and counted by liquid scintillation spectrometry. For each of the test
compounds, the IC;, was not reached at the highest concentration (10°¢ uM = 1000 nM) of test com-

pound, so the results in Table 2 were reported as >1000 nM. For the reference compounds, where the

IC,, was reached (or exceeded) with the original concentrations, the tests were repeated utilizing 1/4, 12, 25
1, 2 and 4 times the concentration estimated (from the original concentrations) to be closest to the ICq,,

so as to more accurately determine the IC;,. These latter results are reported in Table 2. All samples were

run in duplicate.

5

B) Antagonism of apomorphine-induced emesis in dogs 30

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 adminis-
tered 30 minutes prior to the administration of the apomorphine. The dogs were observed for 60 minutes
after administration of the apomorphine for either emesis or complete protection from emesis {quantal
response}. .

Apomorphine was administered at a dose of 0.3 mg/ka. Since the test compounds were essentiaily
void of apomorphine antagonism, they were administered at a dose of 3 mg/kg. Failure to reach 50%
antagonism {prevention of emesis) at that dosage is reported in Table 1 as >3 matkg. Since the compari-
son compounds such as metoclopramide, alizapride, clebopride and domperidone have dopaminergic
antagonist activity, lower doses of these standards were administered, and the calculated ED,,’s are re- 40
ported in Table 1. All tests were run in at least two dogs.

35

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, 45
i.p.). The ventral and dorsal area of the neck is shaved and a 3 cm incision is made. The left jugular vein
is exposed and ligated with a silk suture at the cephalic end. The indwelling catheter is constructed of
Silastic tubing 18 cm in length (0.020 inch L.D. X 0.037 inch 0.D.} with a 2 cm polyethylene sleeve (0.045
inch 1.D. x 0.062 inch 0.D.) filled with heparin (1000 units/ml) and sealed at the exposed end with 2 23
gauge X 1 inch needle crimped at both ends. A small cut is made in the jugular and the catheter in- 50
serted, 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 al-
jowed 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 5
minutes prior to and 90 minutes after cisplatin. The cisplatin solution was prepared by adding 70°C phys- 55
jologicatl 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 60
of the catheter was verified. The results of the test are shown in Table 1 as the percent protection
{(graded response) compared to saline treatment. The dosage and number of animals also are shown for
each test.
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D} Gastrokinetic activity

A number of compounds of this invention have been found to enhance contraction of field-stimulated
guinea pig ileum preparations. This activity is considered to be correlated with gastrokinetic (prokinetic)
activity in vivo, i.e. enhancement of gastric motility and gastric emptying.

Normal, male guinea pigs (Hartley; Charles River) weighing 300- 400 g are sacrificed by cervical dislo-
cation. 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
physiuological. This activity is considered to be correlated with gastrokinetic {prokinetic) activity in vivo,
i.e. enhancement of gastric motility and gastric emptying.

Normal, male guinea pigs (Hartley; Charles River) weighing 300- 400 g are sacrificed by cervical dislo-
cation. 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

‘physiuological buffer solution. the buffer was bubbled with 95% 0, — 5% CO, and kept at 37°C. The rest-

ing tension was adjusted 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 piat-
inum wire (anode) was attached to the glass rod that suspended the muscle. Tissues were stimulated
coaially 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 stabi-
lize for approximately 1 hour, or until the twitch height remained constant, with washes every 20 min-
utes. The contractions of the ileum were recorded isometrically be means of a force displacement
transducer (Grass FTO3C) and displayed on a Dynograph recorder. some of the compounds of formula |
which showed increased contractions of field stimulated guinea pig ileumn preparations are listed in Table
2, with the average % maximum increase, minimum efiective coricentration {um), effective concentration
(EC,,) and, in some instances, effective concentrationg, (ECy) (1tM).

Table 1
Dopaminergic Antagonism and Antiemetic Activity

Antagonism of Antagonism of Cisplatin-induced
sH-Spiperone  Apomorphine-Induced  Emesis in the Ferret
Compound Displacement  Emesis in the Dog Dose (mglkg, iv.) X 2
of Example ICy(nm) ED., fmgikg, s.c.) {Number of Animals = 3) % Protection

76
68
82
100
90
100
95
95
100
100
90
86
90
62
30
21

>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3
>1000 >3

WCoo~NOOHEWN =

3 el wd ek
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Table 1 (cont.)
Antagonism of Antagonism of Cisplatin-induced
3H-Spiperone Apomorphine-Induced Emesis in the Ferret
Compound  Displacement Emesis in the Dog Dose (mglkg, iv.} X 2 5
of Example  ICyfnm) ED., {mgfkg, s.c.) (Number of Animals = 3} % Protection
18 >1000; >3 3 72
19 >1000; >3 72
10 20 >1000; >3 3 50 10
21 >1000; >3 3 67
25 >1000; >3 1 58
26 >1000; >3 3 90
27 >1000; >3 1 90
15 28 >1000; >3 1 82 15
28 >1000; >3 1 44
30 >1000; >3 1 100
31 >1000; >3 1 67
32 >1000; >3 1 72
20 33 >1000; >3 1 54 20
34 >1000; >3 1 54
35 >1000; >3 3 72
36 >1000; >3 3 86
37 >1000; >3 3 57
25 38 >1000; >3 3 57 25
39 >1000; >3 3 7
40 >1000 >3 3 62
41 >1000 >3 3 81
42 >1000 >3 3 95
30 43 >1000 >3 3 67 . 30
44 >1000 >3 3 71
45 >1000 >3 3 80
48 >1000 >3 3 76
47 >1000 >3 3 8
35 48 >1000 >3 3 47 35
49 >1000 >3 3 62
50 >1000 >3 3 62
51 >1000 >3 3 71
52 >1000 >3 3 95
40 53 >1000 >3 3 g1 40
54 >1000 >3 3 81
55 >1000 >3 3 66
56 >1000 >3 3 81
57 >1000 >3 3 66
45 58 >1000 >3 3 . 66 45
59 - >1000 >3 3 66
60 >1000 >3 3 52
61 760 >3 3 71
62 >1000 >3 3 71
50 Metoclo- 310 0.5 3* 89 50
pramide
Alizapride 290 0.3 3 27
Clebopride 11 0.04 3 70
Domperidone 4.1 0.2 3 50
55 55

*Number of animals = 4

BNSDOCID: <GB___2160871A_I_>
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Table 2
Gastrokinetic Activity
5 Average % Minimum 5
Compound Number of Maximum Effective EC,, (95% C.L.)
of Example Preparations Increase Concentration (um} EC, (95% C.L.)
4 4 : 58% at 10 M 0.1 1.5 (1.1-2.0)
10 5.2 (3.8-7.8) 10
14 6 55% at 30 pM 0.1 4.3 (3.2-5.9)
18 (12-28)
16 6 72% at 100pM  0.03 0.5 {0.3-0.9)
' 3.7 (2.0-9.3)
15 17 5 41% at 10 pM 0.3 5.4 (3.6-9.1) 15
15 {8.8-44)}
19 : 6 39% at 3 pM 0.1 1.7 (1.2-2.7)
6.9 {3.5-18}
21 6 88% at 30 pM 0.1 0.57 {0.24-1.0)
20 2.3 (1.3-4.3) 20
36 4 55% at 10 uM 0.1 0.5 (0.09-1.4)
- 4.6 (1.7-56)
37 4 83% at 300 pM - 0.72 (0.28-1.4)
6.6 (3.5-1.3)
25 40 6 56% at 10 uM 0.1 0.9 (0.5-1.5) 25
5.5 (3.0-15)
48 4 47% at 10 pM 0.1 2.3 (1.8-21})
13 )9.4-21)
50 - 4 45% at 30 pM 1.0 12 {9-14)
30 39 (30-55) 30
51 6 51% at 10 uM  0.03 0.23(0.25-0.51)
5.0 (2.0-43)
56 4 59% at 30 uM 0.1 1.1(0.59-1.8)
7.3(4.2-16)
35 b8 4 72% at 30 pM 0.3 1.5 {0.8-2.5) 35
’ 5.6(3.4-10}
59 6 38% at 10 pM 1.0 6.2 (3.2-11)
20{10-134)
60 6 66% at 30 pM 0.1 0.88 (0.58-1.2)
40 4.8 {3.3-7.4) 40
Metoclopramide 10 62% at 30 M 0.03 1.6 {1.0-2.4}
11 {7.0-20)
a5 Tables 1 and 2 show the compounds of Formula | to have useful antiemetic and gastrokinetic activity, 45
while Table 1shows that the compounds are essentially free of dopaminergic antagonism, thus avoiding
the side-effect liabilities of the currently available substituted benzamide antiemetic and gastrokinetic
agents.
The compounds of Formuta | may be administered either orally, parenterally or by suppository. When
5o Utilized as an antiemetic in the case of patients receiving cancer chemotherapeutic agents such as cispla- gg
tin, it preferably is given as an intravenous infusion diluted in a larger volume of parenteral solution
{such as Dextrose -56% in water, Dextrose -5% in 0.45% sodium chloride, Ringer’s Injection or Lactated
Ringer’s Injection). when utilized as a gastrokinetic agent, the compounds preferably are given orally if
the symptoms are not severe. With sever symptoms, therapy preferably should begin with i.m. or iv.
55 administration until the severe symptoms subside, at which time oral administration maybe instituted. 55
The dosage of the compounds of Formula | depend on the purpose for which they are taken (antie-
metic or gastrokinetic), the particular compound administered, the age, weight and generatl heaith of the
patient, as welt as the severity of the malady, and is within the discretion of the physician. -
When taken for gastrokinetic purposes, the compounds of Formula | are generally administered at a
¢o dosage of from 1 to 100 mg and preferably from 5 to 50 mg, from 2 to 5 times a day and preferably four gg
times a day, e.g. before each meal and at bedtime.
For the prevention of nausea and vomiting associated with emetogenlc cancer chemotherapeutic
agents, the compounds of formula 1 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
65 Per day. The particular dose to be used depends on the factors mentioned above, as well as the emeto- g5
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genicity of the cancer chemotherapeutic agent. In general, the first dose shouid be given prior to the
administration of the cancer chemotherapeutic agent, e.g. 30 minutes, and then every 2-8 hours after
administration of the chemotherapeutic agent, until the symptoms of nausea and vomiting subside or -
become less severe, e.g. for 12 to 24 hours.

Tablets and capsules for oral use preferably are in unit dosage form, and may contain conventional 5
excipients 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-aqueous vehicle (in- 10
cluding edible oils), preservatives, as well as flavoring and/or coloring agents.

For parenteral administration, the compounds of formula | are combined with a sterile vehicle. Depend-
ing on the vehicle and concentration of active ingredient, the dosage form may be a solution or suspen-
sion. the vehicle normally will comprise sterile water, at least in large part, although saline solutions
glucose solutions and the like may be utilized. Injectable suspensions also may be used, in which case 15
conventional suspending agents may be employed. Conventional preservatives, buffering 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 | may be used. In
the case of aqueous solutions, either oral or parenteral, it is often preferred to utilize a salt of the com-
pounds of formuia |, due to the usual greater solubility of the salts in aqueous solutions. 20

it is especially advantageous to formulate the above pharmaceutical compositions in unit dosage form
for each of administration and uniformity of dosage. Unit dosage form refers to physically discrete units
suitable as unitary doses, each unit containing a predetermined quantity of active ingredient, calculated
to produce the desired effect, in association with the desired pharmaceutical carrier.

This invention also includes pharmaceutical compositions for the alleviation of nausea and vomiting, . 25
which comprises an effective antiemetic amount of at least one compound of Formula |, or a salt, hydrate
or solvate thereof, plus apharmaceutically acceptable carrier.

This invention also includes pharmaceutical compositions for the treatment of disorders related to im-
paired gastic motility, which comprise an effective gastric motility facilitating amount of at least one
compound of formula |, or a salt, hydrate or solvate thereof, and a pharmaceutically acceptable carrier. 30

This invention also relates to a method of alleviating nausea and vomiting in a warm-blooded mammal
in need thereof, which comprises administering to said mammal an effective antiemetic amount of at
least one compound of Formula {, or a salt, hydrate or solvate thereof, in a pharmaceutically acceptable
carrier. ’

This invention also retates to a method of treating disorders related to impaired gastic motility in a 35
warm-blooded mammal, which comprises administering to said mammal an effective gastric motility fa-
cilitating amount of at least one compound of formula |, or a sait, hydrate or solvate thereof, in a phar-
maceutically 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)atkenyl” and "“(lower)alkynyl” referto 490
alkenyl or alkynyl chains containing from 2 to 6 carbon atoms. All temperatures given herein are in de-
grees Centigrade.

Preparation No. 1

45
4-Amino-5-chloro-N-[2-{diethylamino)ethyl]-2- hydroxybenzamide

A) 4-Amino-5-chloro-N-[2-(diethylamino)ethyl]-2- hydroxybenzamide hydrochloride

To a cooled (<10°) stirred suspension of sodium hydride {57.44 g of 60%, 1.436 moles} in DMF {1275 ml} 50
was added dropwise a cold solution of ethanethiol (89.22 g, 1.436 moles) in DMF (250 ml). After hydro-
gen evolution had ceased 4-amino-5-chloro- N[2-(diethylamino)ethyl]—Z-methoxybenzamide {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 chioride (800 mi} and water {400 mi). The aqueous layer was washed with another 85
portion of methylene chloride and the combined organic extracts were backwashed with water (150 ml).
the combined aqueous phase was cooled in an ice bath and treated with concentrated hydrochloric acid
{200 ml). After 20 minutes the precipitate was collected by filtration, suched briefly on the filter, slurried
with methano! (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 solid, mp 235-237°. . €0
Anal. Calc'd. for C,.H,C1N;O,-HC1: C, 48.46; H, 6.57;

N, 13.04; Ci, 22.00
Found: C, 47.67; H, 6.73;

N, 12.84; Cl, 21.43 65
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B} 4-Amino-5-chioro-N-{2-(diethylaminojethyl]-2- hydroxybenzamide

To stirred concentrated ammonium hydroxide (6 ml) was added 4- amino-5-chioro-N-[2-(diethyl-
aminolethyl]-2-hydroxybenzamide hydrochloride (3.0 grms, 0.0093 mole) and the mixture stirred an addi-
tional five minutes followed by the addition of three to four m! of water and another five minute stirring.
After filtration the solid was washed two times with three ml of water each time to give, after drying,
2.37 g of the title compound, mp 134- 136°C. NMR spectrum (30 MHz} in CDC1; gave the following reso-
nances 5: 7.26 (s, 1H); 6.90 (s, 1H); 6.14 (s, 1H); 4.39 (s, 2H); 3.40 (s, 2H); 2.60 {multiplet, 6H); 1.06 (t, 6H).

[3;]

10 Preparation No. 2
4-Amino-5-chforo-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), so-
15 dium hydroxide pellets (4.0 g, 0.1 mole) and 1,2-propoanediol {70 ml} was stirred and heated under reflux
for 20 hours followed by concentration in vacuo. The residue was treated with 1N HC1 (100 ml) and
again concentrated /n vacuo. The residue 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,
20 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° {U.S. Patent 3,357,978 reports mp 160°).

Anal. Calc'd. for C,;H,CIN,O,: C.54.64; H, 7.05; N, 14.70

Found: C,54.44; H, 7.15; N, 14.65
25

Preparation No. 3

Tetra-n-butyl ammonium salt of 4-amino-5-chloro-N-{2- (diethylamino)ethyl]-2-hydroxybenzamide

30 A solution of 4-amino-5-chloro-N-[2-{diethylamino)-ethyl]- 2-hydroxybenzamide hydrochloride {10 g,
0.031 moles}, 5 g sodium hydroxide and 100 ml water was treated with tetra-n-butylammonium hydrogen
sulfate {10.6 g, 0.31 mmole) with stirring. The crystalls were collected, washed with water and dried (14.7
g, 87%). Recrystallization from ethy! acetate gave the title compound containing one-half mole of water,
mp 136.5-138.5°. :

35
Anal. Calc'd. for C,4H,C1N,0,-0.5 H,0: C, 64.95; H, 10.53;

N, 10.44; H,0, 1.71
Found: C, 6506; H, 10.42;
N, 10.40; H,0, 1.41

Example 1
4-Amino-5-chloro-N-{-(diethylamino)ethyl]-2-(2- methoxyethoxy;}-benzamide

45 A mixture of 4-amino-56-chloro-N-[2-diethylamino}-ethyl]- 2-hydroxybenzamide hydrochloride {2.50 g,
7.76 mmoles), 2- chloro-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 methyl-
ene chloride and washed with water and dilute NaOH. The solvent was evaporated and the product was

50 chromatographed using a gradient elution of methanol-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. Re-
crystallization of the residue from ethyl acetate gave the title compound as a whie solid, mp 108-110.5°.
The NMR spectrum {90MHz) in CDC1, gave the following resonances: 5 8.19 (s, 1H); 6.35 (s, TH); 4.5 (bs,
2H): 4.2 (m, 2H); 3.8 {m, 2H); 3.5 {m, 2H}; 3.49 (s, 3H); 2.59 (m, 6H}; 1.02 (t, 6H).

55
Anal. Calc'd. for C,;H,,C1N,0;: C, 55.89; H, 7.62; N, 12.22

C1, 10.31
Found: C, 55.66; H, 7.66; N, 12.15
C1, 10.35

60

Example 2

4-Amino-5-chlono-N-{2-(diethylamino)ethyl]-2- (-hydroxyethoxy]-benzamide
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The general procedure of Example 1 was repeated, except that the 2-chloroethylmethyl ether utilized
therein was replaced by 1.50 g (18.62 mmoles) of 2-chloroethanol. The crude product was purified by
flash chromatography on 50 g of silica gel (230-400 mesh) using a gradient elution of methanol-methyl-
ene chloride containing 0.25% ammonia. the appropriate factions were combinded and the solid residue
was recrystallized from acetonitrile to vield 1.30 g (42.5%) of the title compound, mp 144-146.5°. The 5
NMR spectrum {90 MHz} in DMSOICDC1, gave the following reasonances: 3 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. Calc'd. for C,gHC1N,0,: C, 54.62; H, 7.33; N, 12.74

C1, 10.31 10
Found: C, 54.67; H, 7.88; N,12.92

C1, 10.69
Example 3

. 15
4—Amina-5<chlara—N-[2-{diethylamino}ethyI]-2-{2,2-dimethoxy- ethoxy)benzamide

A mixture of 4-amino-5-chioro-N-[2-(diethylamino)-ethyl]- 2-hydroxybenzamide hydrochloride 18.06 g,
0.25 mole), chloroacetaldehyde dimethyt 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. 20
Adfter four hours at reflux an additional amountof 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 meth-
ylene chloride and washed sequentially with water, aqueous 1.0 N NaOH, water and saturated NaC1 so-
lution. The solvent was evaporated and the product was further purified by chromatography using a
gradient efution of methanol-methylene chioride containing 0.25% of ammonia. the appropriate fractions 25
were combined and evaproated to give a yellow residue. Recrystallization from ethyl acetate-petroleum
either yielded the title compound as a white solid; wt. 5.5 g (§9.8%), mp 64- 67°. The NMR spectrum (S0
MHz) in CDC1, gave the following reasonances: & 8.19 (s, 1H); 6.32 (s, 1H); 4.83 {t, 2H); 4.42 (bs, 2H); 4.08
{d, 2H}; 3.55 {m, 2H}; 3.50 (m, 2H}); 2.41 {m, 6H); 1.1 {t, 6H).

30
Anal. Cale'd. for C,;HC1N;0,: C,54.61; H, 7.55; N, 11.24
C1,9.48
Found: C, 54.21; H, 7.42; N, 11.07 C1, 10.34
35
Example 4

4-Amino-5-chloro-N-[2-(diethylaminajethyi}-2-{(2- methoxyethoxyl-methyloxyjbenzamide

To a well stirred suspension of sodium hydride (0.34 g of 60%, 0.14 mole) in 5 mi dry DMF was added 40
a solution of 4-amino-5-chloro-N-[2-{diethylaminol)ethyl]-2-hydroxy benzamide (3.57 g, 0.12 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 mi dry DME. After an additional four hours at ambient temperature, the mixture
was concentrated in vacuo, and the residue partitioned between water (200 ml) and methylene chioride 45
{75 ml). The aqueous phase was extracted twice with 75 ml portions of methylene chioride. After com-
bining, the organic phase was washed three times with 50 ml of 10% acqueous 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 253 grams of the title compound, mp 79-81°C. The NMR spec-

trum {90 MHz) in CDC1, gave the following resonances: 5 8.18 (s, 2H): 6.61 (s, 1H); 5.40 (s, 2H); 4.40 (s, 50
2H): 3.84 {m, 2H); 3.50 (m, 4H); 3.44 (s, 3H); 2.56 (m, 6H); 1.04 {t, 6H}.
Anal. Calc'd. for C,H;zC1N;O,: C, 54.60; H, 7.56; N, 11.24
Found: C,54.16; H, 7.75; N, 11.16

55
Example §
4-Amino-5—chlaro-N-[2—(diethylamino}ethylj-z-(2-prpanon— 1-yl)-oxybenzamide

60

To a stirred suspension of 4-amino—5-chloro-N-[2—(diethylamino)ethyl]-z-hydroxybenzamide hydrochlo-
ride (5.0 g, 16 mmoles) and potassium carbonate {10.62 g, 77 mmoles) in DMF (25 ml} was added chlo-
roacetone (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 recrystalliza- 65
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tion of the residue from tofuene to give 4.16 g (78%) of the title compound as white solid, mp 105-106.5°.
The NMR (90 MHz) in CDC1, gave the following resonances: 8 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 C,gH,,C1N;0;: C.56.21; H, 7.08; N, 12.29
C1, 10.37

Found: C, 56.14; H, 6.97; N, 12.29
c1, 10.29

Example 6

4-Amino-2-(2-phenyl-2-oxoethoxy)-5-chioro-N-{2-(diethylamino)- ethyllbenzamide

To a stirred suspension of sodium hydride (320 mg of 60%, 8 mmoles, washed with n-pentane) in DMF
(15 ml) was added 4- amino-5-chloro-N-{2-(diethylamino)ethyl}-2-hydroxybenzamide hydrochloride {1.289
g, 4 mmoles) and the mixture stirred for 20 minutes followed by addition of chloroacetophenone (619
mg, 4 mmoles). The mixture was stirred 4 hours, poured into ice- cold water 50 ml) whereupon a solid
spearated out This was isolated by filtration, dried and recrystallized from methanol to give 810 mg (50%)
of the title compound as white solid mp 153- 4°. The NMR spectrum (90 MHz) in CDC1, gave the follow-
ing resonances: & 8.64 (bs, 1H); 8.2 (s, 1H); 8 {m, 2H); 7.6 (m, 3H); 6.22 (s, TH); 6.36 (s, 2H); 4.4 (s, 2H);
3.52 {m, 2H); 2.64 (m, 6H); 1.01 {m, 6H).

Anal. Calc'd. for C;,H,;C1N;0,: C, 62.45; H, 6.49; N, 10.40
Cl, 8.78

Found: C, 62.54; H, 6.39; N, 10.83
C1, 8.68

Example 7
A}  4-Amino-2-{butan-2-on-3-yljoxy-5-chloro-N-{2- {diethylamino)-ethyllbenzamide

To a stirred suspension of sodium hydride {40 mg of 60%, 1 mmole, washed with n-pentane} in DMF (2
mi} was added 4-amino- 5-chloro-N-[2-(diethylamino)ethyl}-2-(2-propanon-1-yl}- oxybenzamide, prepared
in Example 5, (0.349 g, 1 mmole) under nitrogen. The mixture was stirred until evolution 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 chlo-
ride (100), methanol {4.5), ammonia {0.5) solvent system. The appropriate fractions were combined to
give 160 mg of the title compound as a heavy oil. The NMR spectrum (90 MHz) in CDC1, gave the follow-
ing reasonances: & 8.24 (s, superimposed 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).

B) 4-Amino-2-(butan-2-on-3-ylloxt-5-chioro-N-{2-(diethylaminoj-ethyl]benzamide hydrochloride

To a stirred suspension of 4-amino-5-chloro-N-[2-(diethylaminolethyl]-2-hydroxybenzamide hydrochlo-
ride (1.94 g, 6 mmoles) and potassium carbonate {4.16 g, 30 mmoles) in DMF {10 ml) was added 3-
chloro-2-butanone (0.95 g, 8.9 mmoles) and the mixture stirred for 3 hours, followed by pouring into
water and extraction with methylene chloride. The extract was washed well with water, dried and con-
centrated in vacuo. The residue was dissolved in 1-propanol and treated with 2N HCI followed by con-
centration to give an oily residue. This was crystallized from acetone and the product recrystallized from
2-propanol to give 1.4 g of the title compound mp 98°C as the hemihydrate.

Anal. Calc’d. for C,;H,C1TN;0,-HC1-0.5H,0: C, 51.00; H, 6.80;
N, 10.50; cl, 17.71

Found: C, 51.26; H, 6.86
N, 10.61; Cl, 17.38

C) 4-Amino-2-(butan-2-on-3-yljoxy-5-chloro-N-{2- {diethylamino-ethyi]benzamide Hydrochloride

To a stirred suspension of 4-amino-5-chloro-N-[2- (diethylamino)ethyi]-2-hydroxybenzamide hydrochlo-
ride (19.4 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-butanone (9.5 g, 83 mmoles) and the mixture vigorously stirred and heated to
70-80° for 2 hours followed by cooling and partition between water and methylene chioride. the organic
phase was washed with water, dried and concentrated. the residue was treated with 2N HC1 and azeo-
troped with n-propanol, and crystallized from acetone to give 18.0 g {81%) of the title compound mp 177-

65 179~
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Example 8
4-Amino-5-chtoro-N-{2-(dieth ylamino}ethyl]-2-[(3-methy/}-5-hexen-2-on-3—yl]oxybenzamide

To a stirred suspension of sodium hydride (0.2 g of 60%, 5 mmoles, washed with n-pentane) in DMF 5
(10 mi) was added dropwise a solution of 4-amino-2-(butan-2-on-3-yl)oxy-5-chloro-N-(2- (diethyl-
amino)ethyl]benzamide {1.78 g, 5 mmoles) in DMF (10 ml). After hydrogen evolution subsided, allyl bro-
mide {690 mg, 5.7 mmoles) was added and the mixture stirred for 72 hours, foliowed by partition
between water and methylene chloride. the organic phase was washed with water, dried and concen-

10 trated. The residue was chromatographed on deactivated silica, using methylene chloride (100), methanol 19
{4}, ammonia {0.5). The appropriate 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
spectrum (30 MHz} in CDC1, gave the following resonances: 3 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,3H); 1.04 (t,

o

15 6H). 15
Anal. Calc'd. for CpoHy,C1N;Os: C, 60.67; H, 7.68; N, 10.61
Found: C, 60.34; H, 7.67; N, 10.54

20 ' 20
Example 9

4-Amino-5-chioro-Z—(cyclohexanon-2-yl)oxy—N—[2-(diethylamina}- ethyllbenzamide

25 A suspension of 4-amino-S-chloro-N-[2-(diethylamino)-ethyl]- 20hydroxybenzamide hydrochloride (64 25
g, 20 mmoles) and potassium carbonate (13.8 g, 0.1 mole) in DMF (34 mi) and 2- chlorocyclohexanone
(3.8 g, 28.6 mmoles) was stirred for 4 days, followed by partition hetween water and methylene chloride.
The organic phase was washed well with water, dried and concentrated. The residue was chromato-
graphed on deactivated silica using methylene chloride {100}, methanol (4}, ammonia {0.5) as the solvent
30 system. the appropriate fractions were combined and further purified by low pressure liquid chromatog- 30
raphy to give 1.0 g of the title compound as a colorless foam. the NMR spectrum (30 MHz) in CDC1; gave
the following resonances: d 8.4 (bs, 1H); 8.16 (s, TH); 6.14 (s, 1H); 4.7 {m, 1H); 4.3 (s, 2H); 3.56 {q, J=7.2
Hz, 2H); 2.62 (m, 6H); 2.3-1.4 (m, 8H); 1.04 {t, J=7.2 Hz, 6H).

35 Anal. Calc’d. for C,sHzC1 N,O,: C, 59.75; H, 7.39; N, 11.00; 35
. C1,9.28
Found: C, 59.40; H, 7.32; N, 10.94;
C1,.8.99
40 Example 10 40

4-Amino-5—chloro-N-[Z—(diethylamino}ethyl]-z-[ {2- hydroxyimino)-propan-1 -ylJoxybenzamide

A mixture of 4-aminq—5—chloro-N-[Z-(diethylamino)-ethyl]— 2-propanon-1-ylJoxybenzamide {(1.0g,2.9

45 mmoles) and hydroxylamine hydrochioride (0.3 g, 4.3 mmoles) in methano! (20 mi) was heated under 45
reflux for 10 minutes, followed by concentration /in vacuo. The residue was partitioned between aqueous
sodium carbonate and methylene chloride. the organic phase was dried and concentrated, and the resi-
due dissolved in 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 contain-

50 ing 0.25 mole of water of crystallization, mp 112-113°. The NMR spectrum (90 MHz) in CDCJ, gave the 50
following resonance: & 9.16 {s, TH); 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 3 broad absorption, 4H); 1.12 {t,6H).

Anal. Calc’d. for CigHzsN,05174H,0: C, 53.18; H, 7.11;
55 N, 15.50; C1, 9.80 55
Found: . C, 53.18; H, 7.01;
N, 16.36; C1, 9.62
Example 11
60 60

4-Amino-5-chloro-N-{2-(diethylaminaoleth yij-2-[(2- methoxyimino]-propan- i-ylJoxybenzamide

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 tem-
65 -perature {16-hours) to give.the title compound, in 70%.vield a as white sofid mp 121-123° from methylene 65
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chloride- n-pentane. The NMR spectrum (90 MHz} in CDC1; was similar to that of example 10 with an
additional singlet at 3 3.92 (3H).

Anal. Calc'd. for C,;H,,C1N,O;: C, 55.05; H, 7.34; N, 15.11;
C1, 9.566 5
Found: C, 54.69; H, 7.48; N, 14.92;
’ C1,9.47
Example 12
10

4-Amino-5-chloro-N-{2-(diethylamino)ethyl]-2-(2- hydroxypropan-I-yfjoxybenzamide

A mixture of 4-amino-5-chloro-N-[2-{diethylamino)-ethyl]- 2-(2-propanon-1-yljoxybenzamide (1.28 g, 3.7
mmoles) and sodium borohydride (80 mg, 2.1 mmoles) in absolute ethanol {15 mi} was refluxed for 30
minutes, followed by addition of another 50 mg (1.3 mmole} of sodium borohydride and reflux for 10 15
minutes. The mixture was acidified with 2N HC1 and concentrated /n vacuo. The residue was partitioned

‘between water and ether, and the ether layer was discarded. The aqueous layer was made basic with

Na,CO, and the solid fittered off to give 0.80 g (77%) of the title compound mp 149-150°. The NMR spec-
trum {90 MHz) in CDC31, gave the following resonances: & 8.48 (bs, 1H}; 8.16 (s, 1H}; 6.28 (s, 1H); 4.4-3.4

{m, 7H); 2.64 {m, 6H); 1.26 (d, J=7.5Hz, 3H); 1.08 (t, 3H). 20
Anal. Calc’d for C,;H,;C1N;0;: .. C,55.88 H, 7.62; N, 12.22; .
’ c1, 10.3t1 ~
Found: C, 56.08; H, 7.65; N, 12.05;
Ct,9.80 25
Example 13

4-Amino-5-chioro-2-cyanomethoxy-N-[2-(diethylaminolethyl]- benzamide

To a stirred suspension of sodium hydride {420 mg of 60%, 10.5 mmoles, washed with a n-pentane) in 30
10 ml DMF was added 4- amino-5-chioro-N-[2-(diethylaminolethyl]-2-hydroxybenzamide hydrochloride
(1.612 g, 5 mmoles) and the mixture stirred for 20 minutes, followed by cooling (ice bath) and addition of
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 35
and ice, and filtration of the resulting solid. The product was dissolved in methylene choride and filtered ’
over alumina, followed by concentration in vacuo to give crude product. this was recrystatlized from
methanol to give 930 mg (57%)of the title compound as white crystalline solid mp 188-189°. The NMR
spectrum (90 MHz) in CDC1, gave the following resonances: 5 8.1 (s, TH); 7.78 (bs, 1H); 6.44 (s, 1H); 4.84

(s, 2H); 4.60 (s, 2H); 3.43 {m, 2H); 2.59 (m, 6H); 1.02 (t, 6H). 40
Anal. Calc'd for C,;H,,C1N,O;: C,55.47; H, 6.52; N, 17.25;

C1, 10.92
Found: ’ C, 55.85; H, 6.59; N, 16.95;

C1, 10.97 ' 45
Example 14

4-Amino-5-chloro-N-{2-(diethylamin)ethy!]-2-( 1-cyanojethoxy- benzamide

' ' - 50

A mixture of 4-amino-5-chloro-N-[2-{diethylamin)-ethyl]- 2-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 mi) was stirred and heated at 50° for 20 hours, followed by pouring
into ice-water and filtration to give crude solid. This was dissolved in methylene chloride and filtered
over a short alumina column. The filtrate was concentrated and the residue recrystallized from methylene 55
chloride-ether to give 3.57 g (84.4%) of the title compound mp 138-140°. The NMR spectrum (90 MHz) in
CDC1, gave the following resonances: 8 8.2 (s, 1H); 7.75 (bs, 1H9; 6.28 (1, 1H); 4.97 {q, J=7.0 Hz, 1H); 4.5
{bs, 2H); 3.54 (m, 2H); 2.6 (m, 6H); 1.88 (d, J=7.0 Hz, 3H}; 1.02 {t, 6H). ’

Anal. Calc'd. for C,sH.C1N,O,: C,56.71; H, 6.84; N, 16.53; 60
C1, 10.46

Found: C, 56.63; H, 6.96; N, 16.563;
C1, 9.64
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Example 15
4—Amino—5—chloro~N—[2—(diethylamino}ethyl]-2-(2-methoxy« 2-oxoethoxy)benzamide

5 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]-Z-hydroxybenzamide hydrochloride (1.612 g, 5 mmoles) and
the mixture stirred for 20 minutres, 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
10 dried to give 1.58 g of crude product mp 92-94°. This was recrystallized from methylene chloride-ether to 44
give 1.21 g of the title compound as a white crystalline solid, mp 94-95° (67.6% yield). the NMR spectrum
(30 MHz) in CDC1, gave the following resonances: 8.2 (s, TH); 6.16 (s, 1H); 4.7 (s, 2H); 4.40 (bs, 2H);
3.86 (s, 3H); 3.54 {m, 2H); 2.6 {m, 6H); 1.04 (t, 6H).

15 Anal. Caic’d. for C,6H2.CTN,O4: C, 53.70; H, 6.76; N, 11.47; 15
C, 982 '
Found: C, 53.57; H, 6.78; N, 11.48;
C1,991
20 Example 16 20

4—Amin0—2-{2-amina-2-oxoethoxy}-5—chloro-N-[2—{diethylamino}- etﬁfz]fgenzamide Acetate Monohydrate

A well stirred mixture of 4-amino-5-chioro-N-[2- (diethylamin)eth’yl]-z-hydroxybenzamide hydrochloride

25 (2.0 g, 6.2 mmoles), potassium carbonate (2.57 g, 18.6 mmoles), sodium icdide {0.93 g, 6.8 mmoles) and 25
2_chloroacetamide (0.64 g, 6.8 mmoles) was heated at 75° for 3 hours. the mixture was then evaporated
in vacuo and the residue partiioned between water and methylene chioride. The aqueous phase was ex-
tracted twice with methylene chloride, and the combined extracts treated with an excess of acetic acid
followed by concentration in vacuo. The semi-solid residue was treated with methylene chioride (150 mi)

30 and filtered to give a colorless solid. This was recrystallized from acetonitrile to give 1.04 g (41%} of the  3g
title compound as an off-white solid, mp 116-125°. The NMR spectrum (90 MHz) in D,O gave the follow-
ing resonances: 8 7.8 (s, 1H); 6.26 {1H, 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 CigHasC1NLO,-CH,.COH- H,0: C. 48.51; H, 6.94;
35 ' N, 13.31; C1,8.43 35
Found: C, 48.37; H, 6.88;
. N, 13.26; C1, 8.32
Example 17
40 ’ : 40

4-Amino-5-chlora-N-{2-(diethylamino)eth yi}-2-hydroxybenzamide

.-

The general procedure of Preparation 1A was repeated except that the 4-amino-5-chloro-N-[2-{diethyl-
amino)ethyl]-2- methoxybenzamide utilized therein was replaced by 4-amino- 5-chloro-N-[2-{diethyl-

45 amino)ethyl]-2-methoxybenzamide {(prepared according to U.K. Patent Specification 1,793,771). The 45
solvent (DMF) was removed in vacuo, and the residue treated with water and methylene chloride satu- ’
rated 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 chioide (97), methanol
{3}, ammonia {0.3) solvent system. The appropriate fractions were combined and concentrated in vacuo.

50 The residue was crystallized from methano! to give the titie compound as a colorless solid, mp. 163-165°. 50

Anal. Calc'd. for C,;H,C1N:0;: C, 51.26; H, 6.62; N, 16.31;
C1, 13.76
Found: C, 51.46; H, 6.35; N, 16.12:
55 C1, 13.60 . 55
Example 18

4—Amino—5-chloro-N-[Z-(diethylamino)ethyI]—2-{2,2-dimethyI— 1,3-dioxalan-4-yi)methoxybenzamide

60 mixture of 4—amino-5—chIoro-N—{Z-(diethylamino)-ethyl]- 2-hydroxybenzamide hydrochloride {3.22 g, 10 60
mmoles), 4—chIoromethyl-z,z—dimethyl-1,3—dioxa|ane (1.65 g, 10 mmoles}, and 40 m! 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-propanal-concentrated ammonia {100:1:0:5} for efution}. Com-

65 bination of the appropriate fractions gave the title compound as a crystalline solid (1.8 g), mp. 76-78°. 65
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Ana/. Calc’d. for C,,H,,C1N,0.k4: C, 57.06; H, 7.56; N, 10.51;
C1, 8.87
Found: C, 56.65; H, 7.69; N, 10.46;
C1, 8.53
5 5
Example 19

4-Amino-5-chioro-N-{2-(diethylamino)ethyl]-2-(3- methylisoxazo!-5-yljmethoxybenzamide
10 10
A solution of the tetrabutylammonium salt of 4-amino-56-chloro- N-[2-{diethylamino)ethyl]-2-hydroxy-
benzamide (4.82 g, 9.14 mmoles) in 50 mi acetonitrile was treated with 5-bromomethyl- 3-methylisoxa-
zole 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 of the residue from ethyl acetate (0.51 g, 87%

15 vield). The analytical sampie was recrystallized from ethyl acetate, mp. 108- 110°. 15
Anal. Calc'd. for C,gH,sCTN,O,: C, 56.76; H, 6.62; N, 14.71;
C1,9.31
Found: C, 56.78; H, 6.90; N, 14.97;
20 C1, 9.40 20
Example 20
25 4-Amino-5-chloro-N-{2-(diethylaminojethyl]-2-{2- (methyithio)-ethoxylbenzamide 25

A stirred mixture of 4-amino-5-chloro-N-[2-(diethylamino) ethyl}-2-hydroxybenzamide hydrochloride
(10.0 g, 31.06 mmoles) {from Preparation No. 1A), anhydrous potassium carbonate (12.84 g, 93.16
mmoles), sodium iodide (4.66 g, 31.06 mmoles) and 2- chloroethyl methy! sulfide {3.70 ml, 4.10 g, 37.26
30 mmoles)} in 60 mi of dry DMF was refluxed for 10 hours. The solvent was evaporated under reduced 30
pressure and the dark semi-solid was partitioned between water and methylene chloride. Sodum hydrox-
ide solution was edded to bring the pH of the aqueous layer to 14. The mixture was shaken well and the
layers were separated. The mixture was shaken well and the layers were separated. The aqueous layer
was extracted with 3 portions of methylene chloride. the combined organic solutions were dried over
35 MgSO0, and evaporated. the solid obtained was dissolved in 100 ml of warm acetonitrile. The solution 35
was treated with 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,gH,C1N,0,S: C.53.39; H, 7.28; N, 11.67;
40 C1, 9.85; S, 8.91 40
Found: C, 53.60; H, 7.39; N, 11.69;
C1,9847; S, 943
a5 Example 21 : 45

4-Amino-5-chloro-N-{2-({diethylaminojethyl]-2-[2- methylsulfinyl}-ethoxy]benzamide

To a stirred solution of 4-amino-5-chloro-N-[2-(diethylamino) ethyi]-2-[-2{methylthio)ethoxylbenzamide

50 (1.0 g, 2.28 mmoles} {prepared in Exampte 20) and 1.4N HC1 solution (3.97 mi, 5.566 mmoles) in i5 miof 50
H,O at 0-5°, was added sodium metaperiodate (0.625 g, 2.92 mmoies). The mixture, which soon began to
daken, 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 aqueous layer was extracted with 3 portions of methylene chloride and the com- ..

55 bined organic solutions were.dried {anhydrous MgS0,) and evaporated. A dark oil {0.96 g} which solidi- 55
fied upon standing was obtained. The crude product was flash chromatographed on silica, eluting with
CH,CT,:CH,0H:NH,OH, 80:20:0.5. Appropriate fractions were combined and evaporated to give 0.80 g
(77%) of the title compound as a yellow resin which crystallized upon standing, mp. 110-114°,

60 Apnal. Calc’d.for C,gHysCTN,0,5: C,51.12; H, 6.97; N, 11.18; 60
C1,9.43;S,853
Found: - C. 50.42; H, 6.94; N, 10.91;

C1,9.94; 5, 8.30
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Example 22
4-Amino-2—(2—butanon—3-yl)oxy—5-chlaro-N-[ -(diethylamino)- ethy]benzamide hydrochloride

A solution of the tetra-n-butylammonium salt of 4-amino-5- chloro-N-[2-{diethylamino)ethyl}-2-hydroxy-
benzamide {0.53 g, 1.0 mmole) in acetontrile {6 ml) was treated with 3-chloro- 2-butanone (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 m! water and extracted with ethy! acetate. The extracts were washed with
dilute sodium carbonate, dried and concentrated to leave an oil which was converted to a monohydroch-
loride salt with 1.0 ml 1N hydrochtoric acid. Crystallization of this salt from 2-propanol-ethyl acetate gave
the title compound, mp. 176-179°. This material was identical to that prepared in Example 7C.

Example 23
A) 4—Amino-5—chlora-2-{cyclohexan_on-2-yl}oxy—N-[2- (diethylamino)ethyilbenzamide

A mixture of 4-amino-5-chloro-N-[2-{diethylamino)-ethyl]- 2-hydroxybenzamide hydrochioride {15 g, 47
mmoles) (from Preparation TA), tetrabutylammonium 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 solu-
fion was washed with 0.4N NaOH, water and extracted with 1N HCT (50 ml). The acid extract was basi-
fied with saturated sodium carbonate solution and extracted with methylene chloride. The extract was
dried and filtered through silica, the filtrate was concentrated and the concentrate diluted with pentane.
The oiled-out material solidified on standing and was crystallized from toluene (30 mi} to vield the title
compound, mp. 96-99°.

Anal. Calc’d.for C,sHzC1N,0;: C, 59.75; H, 7.39; N, 11.00;
ci,929 .
Found: C, 59.65; H, 7.34; N, 10.68;
o C1,9.03
B) 4—Amina-5-chloro-2-{cyclohexanon-2-yl}oxy‘—N-[2-(diethy/— aminoJjethyljbenzamide sulfate

The 4-amino-s-chIoro-z—lcyclohexanon-2—yl)oxy-N-[2— {diethylamino)ethyllbenzamide (190 mg, 0.5
mmole) was dissolved in 25 ml 2-propanol and treated with 1 ml of 1N sulfuric acid. The solution was
concentrated under reduced pressure upon which crystallization occured to yield the title compound, mp.
175° dec.

Anal. Calc'd.for C,gH;,C1N;0,S: C. 47.54; H, 6.30; N, 8.75
C1,7.39; S, 6.68

Found: C, 47.52; H, 6.39; N, 8.46;
: C1,7.26; S, 6.80

C} 4—Amino-5-chloro-2-{cyclohexanon—Z-y/)oxy-N-[2—(diethyl— amino)ethyllbenzamide hydrochloride was
prepared, using 1N hydrochloric acid, in the same manner as the sulfate, mp. 160~ 153° dec.

Anal. Calc'd.for C,gHp.sCTN,05: C, 54.54; H, 6.99; N, 10.04
Found: C, 54.54; H,.7.03; N, 8.95

Examiple 24
4-Amino-5—ch!oro—N-[2-{diethylamino}ethyl]—2—{5-hexen— 2-on-3-yij-oxybenzamide hydrochloride

To a stirred suspension of sodium hydride (400 mg of 60%, 10 mmole, washed with n-pentane) in DMF
(10 m1) was added 4-amino- 5-chioro-N-[Z-(diethylamino)ethyl]-z-(z-propanon-1-yl)- oxybenzamide (3.4 g,
10 mmoles) {prepared in Example 5) under nitrogen. the mixture 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 chioride and the organic phase washed with
water, dried, concentrated and the residue chromatographed on deactivated silica using methylene chio-
ride {100), methano! {4}, ammonia {0.5) solvent system. The appropriate fractions were combined to give
1.14 g of free base. This was dissolved in 1- propanol and treated with 7 ml 2N HC1 followed by concen-
tration to give an oily residue. This was crystallized from acetone- ether and the product recrystallized
from 2-propanol to give 0.53 g of the title compound, mp. 171-173° The NMR spectrum (30 MHz) in D,O
gave the foliowing resonances: d 7.88 (s, 1H); 6.42 (s, 1HS; 6.12-4.88 (m, 3H); 3.76 (bd, 2H); 3.28 (m, 6H}):
3.28 {m, 6H); 2.88 (bt, 2H); 2.4 (s, 3H); 1.35 {t, 6H).
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Anal. Calc'd.for C,gH,,C1,N;0;: C, 54.55; H, 6.99; N, 10.04;
C1, 16.95

Found: C, 54.22; H, 7.11; N, 9.90;
C1, 16.51

Example 25
4-Amino-5-chloro-N-{2-{diethylamino]ethyl]-2-{pentanon- 2-on-3-yl)-oxybenzamide

A solution of the tetrabutylammonium salt of 4-amino-5-chloro- N-[2-(diethylamino)ethyl]-2-hydroxy-
benzamide (10.5 g, 20 mmoles) {from Preparation No. 3) in acetonitrile (150 mi) was treated with 3-
bromo-2-pentanone (3.3 g of 80%, 20 mmoles, contaminated with 15% of 1-bromo-2-pentanone) [ob-
tained according to the procedure of E. T. Borrows, D. O. Holland and J. Kenyon, J. chem. Soc. 1083,
{1946}]. After 3 hours, the solvent was evaporated and the residue partitioned between ethyl acetate and
water. the organic phase was washed with water, dried, and the solvent evaporated. the semisolid resi-
due was triturated with ether to yield a solid which was recrystallized from etherpetroleum ether to yield
1.5 g of the title compound, mp. 75-78°. The NMR spectrum (90 MHz) in CDC1, gave the following reso-
nances: & 8.26 (s, 1H}; 8.15 (bs, 1H); 6.1 (s, 1H
4.5 (t, 1H); 4.4 (s, 2H); 3.869 (q, 2H); 2.64 {m, 6H); 2.1 (s, 3H); 2.1-1.7 {m, 2H); 1.05 {m, 9H).

Anal. Calc'd.for CgHxCIN,O;,: C, 58.45; H, 7.63; N, 11.36;
C1, 9.59

Found: C,58.30; H, 7.61; N, 11.20;
C1, 8.20

Example 26
4-Amino-2-{2-butanon-1-yljoxy-5-chloro-N-{2-(diethylamino)- ethyilbenzamide

A solution of the tetrabutylammonium salt of 4-amino-5-chloro- N-[2-(diethylamino)ethyl]-2-hydroxy-
benzamide (5.3 g, 10 mmoles) in acetonitrile {100 ml} was treated with 1-bromo- 2-butanone (1.5 g, 10
mmoles) and stirred at 20° for 2 hours. the residue after concentration was treated with water and ex-
tracted with ethyl acetate and methylene chloride-2-propanol (5:1). The insoluble solid material was col-
lected and combined with the organic extracts. Concentration of this mixture gave sticky crystaliine
material which was recrystallized from acetonitrile-water (4:1) to give the title product (3.1 g, 86%), mp.
103.0-104.5°.

Anal.Calc'd. for C,;H,C1N;O;: C,57.37; H, 7.37; N, 11.81;
C1, 9.96

Found: C, 57.21; H, 7.34; N, 11.76;
C1, 8.67

Example 27
4-Amino-5-chioro-N-{2-(diethylaminojethyll-2-(pentan-2- on-1-ylloxybenzamide

A solution of the tetrabutylammenium salt of 4-amino-5-chloro- N-[2-{diethylamino)ethyl]-2-hydroxy-
benzamide {10.54 g, 20 mmoles) in acetonitrile (150 mt} was treated with 1-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 for 16 hours. After evaporation of the solvent,.the residue was partitioned between water and ethyl
acetate. The organic phase was washed with water, dried, and the solvent evaporated. the residue was
chromatographed over deactivated silica using methylene chloride {100}, methanol {2), ammonia (0.5) sol-
vent system The appropriate fractions were combined to give a solid which was recrystallized from ethyl
acetate to give 0.8 g of the title compound, mp. 112- 115° the NMR spectrum (30 MHz) in CDCJpi3-gave
the following resonances: & 8.48 (bt, 1H); 8.24 (s, 1H); 6.14 (s, TH); 4.7 (s, 2H}; 4.4 (s, 2H); 3.56 (q, 2H);
2.66 (m, 8H); 1.7 {m, 2H); 1.06 {t, 9H).

Anal. Calc’d. for C,gH,,C1N,O.: C, 58.45; H, 7.63; N, 11.36
Found: C, 58.16; H, 7.66; N, 11.28
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Example 28
4-Amino-5—chloro-2—{pentan-3-on-2-y/)oxy-N—{2-diethylaminaethyl)- benzamide hydrochloride

A mixture of 4-amino-5-chloro-N-{2-(diethylamino)-ethyl]- 2-hydroxybenzamide hydrochloride {4.83 g,

0.015 mmole) {from Preparation No. 1A}, 2-bromo-3-pentanone (2.72 g, 0.016 mmole) {prepared accord-
ing to J. M. Mcintosh and G. M. Masse, J. Org. Chem., 40, 1294 (1975}} and potassium carbonate {4.14 g;
0.030 mmole) in 80 ml of dry DMF was stirred and heated at 90-95° for 2 hours. The mixture was filtered
and the DMF was removed under vacuum. The oily residue was redissolved in methylene chloride,
washed sequentially with water, aqueous 1.0ON NaOH and water and dried over Na,SO.. After evapora-
tion of the solvent the crude oil was purified by flash chromatography on 86 g of silica gel (230-400
mesh) using a gradient elution of methanoi-methylene chloride containing 0.25% NH,OH. The appropriate
fractions were combined and evaporated to yield 4.31 g (77.7%] of light yellow gum.
" The free base {4,30 g; 0.0116 mmole) was dissolved in 75 m! of isopropyl alcohol, 2.90 mi of aqueous
4.ONHC] was added, and the solution was concentrated to ca. 30 ml to give, after cooling, filtration and
drying /n 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 C,gH,C1N;0,HC1: C, 53.20; H, 7.19; N, 10.34;
C1,17.45

Found C, 53.24; H, 7.17; N, 10.26;
Ct, 17.47

Example 29
4—Amino-5-ch/ora—N-[2-{diethylamino)ethyI]-Z-[ (3-methyf)- butan-2-on-1 -ylJoxybenzamide

A mixture of 4—amino-5-ch|oro-N-[z-(diethylamino)-ethyl]- 2-hydroxybenzamide hydrochioride (5.82 g,
18 mmoles), anhydrous potassium carbonate {12.48 g; 90 mmoles) in DMF (30 ml} and 1- bromo-3-
methyl-2-butanone [4.5 g, 27 mmoles; prepared according to M. Gaudry and A. Marquet, Org. Syn. 55, 24
{1976)] was stirred for 20 hours under nitrogen. the mixture was poured into water 8150 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 (90 MHz} gave the following resonances: 5 8.56 (bt, TH}; 8.24 (s, 1H); 6.18 (s, 1H); 4.8 {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 CygHzCIN;O;: C, 58.45; H, 7.63; N, 11.36
Found: C, 58.38; H, 7.63; N, 11.25

Exampfe 30
4-A mina—5—ch/oro-N—[2—(diethylamino]ethyl]-z-(3phenyl- 2-propanon-1-yljoxybenzamide

A Solution of the tetrabutylammonium salt of 4-amino-5-chioro- N-[2-(diethylamino}ethyl]-2-hydroxy-
benzamide (3.45 g, 6.5 mmoles) and 1-chloro-3-phenyl-2-propanone (1.1 g, 6.5 mmoles) in acetonitrile
was stirred for 18 hours at 20°. After removal of the acetonitrile at reduced pressure, the residue was
treated with water and extracted with methylene chloride. The residue after concentration of the extacts,
was chromatographed on alumina {grade ill} using ethyl acetate for elution. Combination of the appropri-
ate fractions gave 1.1 g of product which was recrystallized from ethyl acetate togive the titel compound,
mp. 138-139° ' .

Anal. Calc’d.for C,oHsCTN,O;: C, 63.22; H, 6.71; N, 10.05;
C1,8.48

Found: C, 63.23; H, 6.71; N, 9.92;
C1,8.28 )

Example 31
4—Amino-5-chloro—N-[2-{diethylamino)eth;/lj-z-[.?— methyl)butan-2-on-3-yl]oxybenzamide monohydrate
A solution of the tetrabutylammonium salt of 4-amino-5-chloro- N-[2-(diethylamino)ethyl]-2-hydroxy-

benzamide (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. Marquet, Tetrahedron 26, 5611 (1970)1.
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After stirring for 20 hours, the solvent was evaporated and the residue was partitioned between ethy!

acetate and water. the ethyl acetate layer was washed with 0.4N NaOH, H,0, dried and the solvent evap-
orated. The residue was chromatographed over deactivated silica using methylene chloride (100}, metha-

nol (2), ammonia (0.5) solvent system. the appropriate fractions were combined to give 4.86 g of an oil. A
portion of this (3.86 g) was crystallized from acetonitrile-water and recrystallized from methanol-water to 5
give 1.23 g of title compound, mp. 84- 88°. The NMR spectrum {90 MHz) in CDC1, gave the following
resonances: 3 8.24 {s, TH); 8.08 (bs, 1H); 56.92 (s, TH); 4.34 (s, 2H); 3.58 {q, 2H}; 2.6 (q, 6H); 2.32 (s, 3H);

1.66 (s, 2H); 1.64 (s, 6H); 1.04 {t, 6H).

Anal. Calc'd.for C,H,,C1N,0,-H,0: C, 55.73; H, 7.80; N, 10.83; 10
C1, 9.14; H,0, 4.67
Found: . C, 55.75; H, 7.83; N, 10.72;
C1, 8.74; H,0, 4.62
15
Example 32
4-Amino-2-(2-butanon-3-yljoxy-5-chloro-N-[2-(diethylamino)- ethyllbenzamide
A solution of 4-amino-5chioro-N-[2-(dimethylamino}-ethtyl]-2-hydroxybenzamide {1.90 g, 7.37 mmoles) 20

(prepared in Example 17}, potassium carbonate (3.06 g, 2.21 mmoles), sodium iodide {1.11 g, 7.37

mmales} and 91% 3-bromo-2-butanone (1.81 g, 12 mmoles) in DMF (30 mi} was stirred for 1.5 hours. The
solvent was removed in vacua and the residue partitioned between water and methylene chloride. The
aqueous phase was extracted two more times with methylene chioride. The combined extracts were

dried and concentrated in vacuo. The residue was chromatographed on a silica gel column using the 25
solvent system of methylene chloride (89.5)-methanol (0.5)-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°,

Anal. Calc'd.for C,;H,,C1N,O,: C. 54.96; H, 6.76; N, 12.82; 30
C1,10.82
Found C, 55.17; H, 6.86; N, 12.80
C1, 10.83
35
Example 33
4-Amino-5-chloro-N-{2-(diethylamino)ethy!]-2-[2-(2-hydroxy- 3-phenylpropyl)joxybenzamide
A solution of the tetrabutylammonium salt of 4-amino-5-chloro- N-[2-(diethylamino)ethyi}-2-hydroxy- 40
benzamide (2.64 g, 5 mmoles) and 1-chioro-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 Na,SO, and con-
centrated. The product was recrystaliized from ethyl acetate to give the title compound (1.05 g}, mp. 155-
157°. : 45
Anal. Caic'd.for Cy,H,C1TN,0i3: C, 62.92; H, 7.20; N, 10.01;
C1, 844
Found: C,62.71; H, 726; N, 10.01;
C1,8.27 ) 50
Example 34
4-Amino-5-chloro-N-[2-{diethylamino]ethyl]-2-{2- hydroxyiminobut-3-yijoxybenzamide 55

A solution of 4-amino-2-(2-butanon-3-yl)oxy-5-chloro-N-[2- diethylamino)ethyllbenzamide hydrochloride
{(1.14 g, 2.9 mmoles) {prepared in Example 7C) and hydroxylamine hydrochloride {0.3 g, 4.3 mmoles) in
methanol {20 ml} was refluxed for 15 minutres. The solvent was evaporated and the residue was parti-
tioned between methylene chloride and a saturated solution of sodium carbonate. The organic phase 60
was washed with water, dried and the solvent evaporated. The residue was crystallized from ethy! ace-
tate and petroleum either to yield the title compound, mp. 113-115° {0.37 g). the NMR spectrum (90 MHz)
in CDC1, gave the following resonances: $ 9.8 {bs, TH); 8.16 (s, 1H); 6.4 (s, 1H); 4.96 (q, 1H); 4.4 (s, 2H);
4.02-3.08 (bm, 3H); 2.66 (m, 6H); 1.84 {s, 3H); 1.6 (d, 3H); 1.08 (t, 6H).
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Anal. Calc'd.for C,;H,;CIN,O3: C, 55.05; H, 7.34; N, 15.11;
. C1,9.56
Found: C,54.91; H, 7.34; N, 14.97;
C1, 9.45
5 5
Example 35
a-{3—Amino—4—chlaro-6—[N—(2-[diethylamino]ethyl)}carbamoyl-phenoxy}heny/acetic acid, ethyl ester
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To a well-stirred suspension of sodium hydride (0.36 of 60%, 9 mmoles, washed with n-petane} in 5
m! of dry DMF was added a solution of 4-amino-5-chloro-N-[2-{diethylamino)ethyl]- 2-hydroxybenzamide
(2.28 g, 8 mmoles) {from Preparation No. 1B) in 10 ml of dry DMF. After evolution of hydrogen had
ceased, to this was added dropwise a solution of ethyl a-bromophenyl acetate {2.12 g, 8.7 mmoles) in 5
ml of dry DMF. After additional 18 hours at ambient temperatures, the mixture was concentrated in 15
vacuo and the residue partitioned between water (200 m1) and methylene chioride {75 mi). The aqueous
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% aqueous sodium hydroxide and three times with brine; dried
over sodium sulfate, filtered, concentrated /n vacuo, to give 3.5 g of oil which slowly crystallized. Tritura-
tion with pentane gave 3.34 g of the title compound, mp. 84-87°C. The NMR spectrum {80 MHz) in CDC1i3 29
gave the following resonances: & 8.55 (bt, TH); 8.20 (s, 1H); 7.50 (m, 5H}+ 6.08 (s, 1H); 5.56 (s, 1H); 4.25
(m, 4H); 3.55 {(m, 2H); 2.60 (m, 6H); 1.05 {m, 9H).

Anal.Calc'd. for CHx,C1N;30,: C, 61.66; H, 6.76; N, 9.38
Found: C, 61.75; H, 6.76; N, 9.27
25
Example 36
4—Amino-5-chloro-N-[2-{diethylamino}ethy/]—Z—{Z-hydrazino-z-oxoethoxy)benzamide Trihydrate
30
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 meth-
anol (3 ml) was stirred for 1 hour, when a clear solution was formed. The mixture was concentrated in
vacuo and the residue recrystallized from water, to give, after drying, 3.65 g {88.6%) of the title com-
pound as the trihydrate, mp. 130- 131°C. 35
Anal. Calc'd. for C,sH,.N:CI0,.3h,0: C, 43.73; H, 7.34; N, 17.00; Cl, 8.60; H,0, 13.12
Found: , C, 44.07; H, 7.46; N, 17.19; CI, 8.77; H,0, 11.60
Example 37
40

4-Amino-5-chloro-N-[2-(diethylaminojeth yij-2-{2-{2-acetyi-hydrazino J-2-oxoethoxylbenzamide Acetate

4-Amino-5-chIoro-N-{Z—(diethylamino)ethylI-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 to give the correspond-
ing anhydrous material (865 mag). This was treated with a solution of acetic anhydride (248 mg, 2.428 45
mmoles) 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 C,oHzoNsClOs: C, 49.62; H, 6.58; N, 15.23; C1, 7.71
Found: C, 48.86; H, 6.67; N, 14.87; C1, 8.20
S0
Example 38
4—Amina—5-chloro-N—[2—{diethylamino}ethyI]—2-[3—(phthalimido)—propaxy]benzamide
55

To a suspension of the tetra-n-butylammonium salt of 4-amino- 5-chioro-N-[2-{diethylamino)ethyl}-2-hy-
droxybenzamide{15.8 g, 30 mmoles) {prepared in Preparation 3,) in acetonitrile (50 ml) was added N-)3-
bromopropyl)phthalimide and the mixture stirred for 16 hours at ambient temperature and 1 hour at 65-
70°C. This was concentrated in vacuo and the residue partitioned between water and 1:1 mixture of ether
and methylene chloride. The organic phase was washed several times with water, dried and concentrated €0
to small volume causing crystallization. This was filtered and the solid washed with ether to give 12.3 g
{86.7%) of the title product as white solid, mp. 141-143°.

Anal, Calc'd. for C,H,,N,C10,: C, 60.94; H, 6.18; N, 11.85; C1, 7.5
Found: C, 61.05; H, 6.43; N, 11.80: C1, 7.63
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Example 39
4-Amino-2-(3-aminopropoxy)-5-chioro-N-{2-(diethyfamino)ethy! f benzamide

A mixturé of 4-amino-5-chloro-N-{2-{diethylamino)-ethyl}-2-[3-(phthalimide)propoxylbenzamide

A mixture of 4-amino-5-chloro-N-[-{diethylamino)-ethyl]-2-[3-(phthalimide)propoxylbenzamide {4.73 g,
10 mmoles) (prepared in Example 38), 64% hydrazine 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
chloride, and insoluble solid removed by filtration. The filtrate was washed with water, dried and concen-
trated /n vacuo to give a solid product. This was recrystallized from methylene chloride-n-petane to give
2.96 g (86.3%) of the title compound as white solid, mp 118-121°C.

Anal. Calc'd. for C,zH,;N,C10,: C, 56.05; H, 7.924; N, 16.34; C1, 10.34
Found: C, 56.05; H, 7.92; N, 16.10; C1; 10.47
Example 40

4-Amino-5-chloro-N-{2-(diethylaminoethyl]-2-{2-{methylamino]-2-oxoethoxylbenzamide

To a suspension of 4-amino-5-chloro-N-[2-{diethyi-amino) ethyl}-2-{2-methoxy-2-oxoethoxy}benzamide
(1.074 g, 3 mmotes) (prepared in Example 15), in a 1N solution of methylamine in toluene {10 m!) was
added 3 mi of methano! and the mixture stirred for 16 hours. This was concentrated /n vacuo and the
residue crystallized from methanol-ether to give 815 mg {76%) of the title compound as white solid; mp.
149-151°C.

Anal. Calc'd. for C,H,sN,C10,: C, 53.85; H, 7.06; N, 15.70; C1, 9.94
Found: C, 53.85; H, 7.16; N, 15.63; C1, 10.00
Example 41

4-Amino-5-chloro-N-[2-(diethylamino)ethyl]-2-[{2-hydroxy}but- 3-ylJoxybenzamide (mixture of threo and
erythro isomers)

A mixture of 4-amini-2-{2-butanon-3-yl)oxy-5-chloro-N-[2- (diethylamino}ethyl}benzamide {(obtained by
treating 1.2 g, 3.1 mmoles, of the corresponding hydrochlaride salt, prepared in Exampie 7C, with satu-
rated 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 to yield 1.16 g of foam. This material was chromatographed over deactivated silica using meth-
viene 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 diastereoisomers. The NMR spec-
trum {90 MHz} in CDC1, gave the following resonances: §8.54 (bd, 1H); 8.2, 8.15 (2s, 1H); 6.32, 6.35 (25,

1H); 4.36 (s, 2H); 4.24- 4 {m, 1H); 4-2.12 (m, 3H); 2.8-2.52 {m, 6H); 1.41-0.96 {m, 12H).
Anal. Calc’d. for C,,H,,C1N,O,: C, 57.05; H, 7.89; N, 11.74; C1, 9.91
Found: C, 56.34; H, 7.79; N, 11.65; C1, 9.65
Example 42

4—Amino-5-ch/oro-N-[2-(diethy/amino)ethy/]—2-(ethy/—3—methoxy— croton-4-yljoxybenzamide

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 /n vacuo, the residue treated with water and methyl-
ene chloride. The latter was washed with 10% sodium hydroxide, water and brine followed by drying
over sodium sulfate, filtration and concentration. The crude solid was crystallized from ether/methylene
chloride giving the title compound, mp. 108- 111°C.

60 Anal. Calc'd. for C20H3°C1 0,0.: C, 55.99; H, 7.06; N, 9.80
Found: C, 55.96; H, 7.14; N, 9.77
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Example 43
4-Amino-5-chloro-N-{2-(diethylaminojethyl]-2-(1,3-dioxolan- 2-yl)-oxybenzamide

The general procedure of Example 35 was repeated except that the ethyl a-bromophenylacetate utilized g
therein was replaced by an equimolar amount of 2-bromoethyl-1,3-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 and brine, dried over sodium sul-
fate, filtered and concentrated. Recrystallization from methylene chloride/hexane provided the title com-

pound, mp. 93-95°C. 10
Anal. Calc’d. for C,H,CIN,O,: C, 54.90; H, 7.06; N, 11.30
Found: C.54.98; H, 7.07; N, 11.40
Example 44 ) 15

4-Amino-5-chloro-N-{2-(diethylamino)eth ylj-2-{oxazolidin}-2- one-5-yimeth ylloxybenzamide Fumarate

Equimolar amounts {6 mmoles} of the tetra-n-butyl-ammonium salt of 4-amino-5-chloro-N-[2-{diethy!-
amino)ethyl]-2- hydroxybenzamide {prepared in Preparation 3) and 5-chloromethyl- 2-oxazolidinone in 15 99
mi DME 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 drying over MgSO, and concentration, 2.7
g of crude product was obtained. This material was purified by chromatography on alumina grade il
using ethy! acetate containing 5 and 10% ethanol as eluant. The partially purified product (1.1 g} in 1-
propanol was treated with fumaric acid {0.33 g} to give 0.81 g {30.5%) of the crystalline fumarate salt, mp. 2g
165-167°C.

Anal. Calc’d. for [C,;H;C10,],.C.H.O.: C, 51.52; H, 6.15; N, 12.65; Cl, 8.01
Found: C,51.21; H, 6.18; N; 12.40; Ci, 7.99
30
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)ethyi]-2-hy- 35

droxybenzamide{2.64 g, 0.005 mole)} (prepared in Preparation 3) in 30 ml acetonitrile was added 2-chloro-
methylpyridine (prepared by K,CO; neutratization of 0.01 mole of the corresponding hydrochloride}. The
resultant reaction mixture was stirred for 18 hours and then concentrated. The residue was chromato-
graphed on alumina grade lll using ethy! acetate and ethyl acetate, ethanol (100:2) as eluants to give 1.8

g of purified product which was recrystallized from 2:1 ethyl acetate-n-hexane. There was obtained 1.45g 40
{77%) of the title compound, mp. 84-85°C.

Anal. Calc’d. for C,gH;sCTN,O,: C, 60.55; H, 6.69; N, 14.87«, 9.41
Found: C, 60.62; H, 6.76; N, 14.81; C1, 9.34

45
Example 46

4-Amino-5-chloro-N-[2-{diethylamino)ethyl]-2-{2-methoxyethoxy- ethyljoxybenzamide

The general procedure of Example 35 was repeated except that the ethyl a-bromophenylacetate utilized 50
therein was replaced by an equimolar amount of 1-bromo-2-(2-methoxyethoxy)ethane. The solvent (DMF)
was removed in vacuo, the residue treated with brine and methylene chloride; the latter washed with
10% sodium hydroxide and brine, dried over sodium sulfate, filtered and concentrated. Recrystallization
from ether provided the title compound, mp. 49- 51°C. ’

Anal. Calc'd. for C,gH,,CTN,O,: C, 55.72; H, 7.81; N, 10.83 §5
Found: C, 55.50; H, 7.69; N, 10.78
Example 47 60

4-Amino-2-{2-aminoethoxy)-5-chloro-N-{2-(dieth ylamino)ethylj}-benzamide

To a suspension of one teaspoonful of Raney nickel {well washed with methanol) in methanol (130 ml}
was added 4-amino-5-chloro- 2-cyanomethyl-N-[Z-(diethylamino)ethyl]-benzamide (12.05 g, 37.1 mmoles) 65
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{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 methyiene chlo-
ride and washed with 1N sodium hydroxide (4 x 25 mi). The washings were back extracted with methyl-
ene chloride and the organic phases combined, dried and concentrated /n vacuo to give 5.56 ¢ of the title
product as a semi-solid. This was crystallized from methanol-ether in the cold to give a sample, mp. 97-
9g°C.

Anal. Calc'd. for C,H,sCTN,O,: C, 54.78; H, 7.60; C1, 10.78; N, 17.04

Found: C, 54.71; H, 7.64; C1, 10.91; N, 16.81

Example 48
2-(2-Acetylaminoethoxy)-4-amino-5-chloro-N-{2-(diethylamino)- ethyllbenzamide

To a solution of 4-amino-2-(2-aminoethoxy}-5-chioro-N-[2- {diethylamino)ethyllbenzamide (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 con-
centrated and the residue flash-chromato-graphed on silica using methylene chloride:methanol:ammonia
(100:4:1.5) solvent system. The appropriate fractions were combined and concentrated in vacuo. The res-
idue was recrystallized from methylene chioride-ether to give 445 mg of the title compound as a white
solid, mp. 143-145°C.

Anal. Calc'd. for C,,H,,C1N,O;: C, 55.05; H, 7.37; C1, 9.66; N, 15.11
Found: C, 54.82; H, 7.28; C1, 9.71; N, 14.54

Example 49
4-Amino-5-chioro-N-{2-(diethylaminojethyl]-2-{3-(methylthio)- propoxylbenzamide

To a solution of tetrabutylammonium salt of 4-amino-5-chloro- N-[2-(diethylamino)ethyl]-2-hydroxyben-
zamide (10.54 g, 20 mmoles) {prepared in Preparation No. 3) in DMF {100 ml} was added 1-bromo-3-
chioropropane (3.268 g, 2.2 ml, 20.76 mmoles} and the mixture stirred for 2 hours at ambient tempera-
ture and another 30 minutes at 40°C. The mixture was cooled to 0°C and poured over sodium hydride
(1.0 g of 60% mineral oil dispersion, 26 mmoles washed with n-petane) 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 isolated 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 concentrated and the residue crystallized from ether to give 4.95 g {66%) of the
title compound as a white solid, mp. 79-80°C.

Anal. Calc'd. for C,,H,C1N,0,5: C, 54.61; H, 7.55; C1, 9.48; N, 11.24; S, 8.56
Found: C,54.56; H, 7.52; C1,9.38; N, 11.10; S, 8.23

Example 50
4-Amino-5-chloro-N-[2-{diethylaminojethyl]-2-[3-{methyl- sulfinyl}propoxylbenzamide

To a stirred solution of product from Example 49 (1.496 g, 4 mmoles) in 2N hydrochloric acid (5.0 ml,
10 mmoles) and water (20 m{) was added sodium periodate (856 mg, 4.0 mmoles) and the mixture stirred
for 2.5 hours. It was then basified with 4N sodium hydroxide (3 ml} and extracted with methylene chio-
ride (3 x 30 mi). The extract was concentrated /n vacuo and the residue flash- chromatographed on deac-
tivated silica column using methylene chioride:methanol:ammonia (100:3:5:0.5) solvent system. The
appropriate fractions were combined and concentrated to give a yellow oil which crystallized from meth-
ylene chloride-ether to give 770 mg of the title product as a light yellow solid, mp. 116- 117°C.

Anal. Calc’d. for C,,H,,C1N,0,S: C, 52.37; H, 7.24; C1,9.09; N, 10.78; S, 8.21
Found: C, 52.31; H, 7.25; C1, 8.70; N, 10.68; S, 7.88

Example 51
4-Amino-5-chloro-N-[2-(diethylaminojethyl]-2-(1H-4,5-dihydro- imidazol-2-yljmethoxybenzamide

Amixture of 4-amino-5-chloro-2-cyanomethoxy-N-{2-(diethylamino)} ethyllbenzamide (3.25 g, 10
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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 recrystallized from ethyl acetate 10 give the title produce (2.78 g, 76%), mp. 144-145°C.

Anal. Calc’d. for C,;H;C1NG,: C, 55.50; H, 7.12; C1, 9.64; N, 19.04

Found: C, 55.64; H, 7.21; C1,9.75; N, 18.94

Example 52
4-Amino-5-chloro-N-{2-(dieth ylamfno)ethy!]—Z«(Z-thienoylmethoxy)— benzamide

A mixture of 2-thiophenecarboxylic acid (2.6 g, 20 mmoles), thion chioride {2.4 g, 20 mmoles) and toi-
uene (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 diethy! ether {10 ml) was added to a solution of diazomethane (prepared from 8.1g.
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 addi-
tional 1/2 hour, the reaction mixture was concentrated to give chloroacetyl-2-thiophene as a dark oil {3.2
g). A portion of this dark oil {1.6 g) was taken up in acetonitrile {25 mi), treated with the tetra-n-butylam-
monium sait of 4-amino-5-chloro-N-[2- (diethylamino)ethyi]—2-hydroxybenzamide (2.6 g, 5 mmales) (pre-
pared in Preparation No. 3) and stirred for 18 hours. After cancentration, the residue was purified by
chromatography on alumina {grade lll) using ethyl acetate containing 2% ethanol for elution, to give the
title product, which was recrystallized from acetonitrile, mp. 135-139°C.

Anal, Calc'd. for C,gH,.C1N;0,5: C, 55.67; H, 5.90; N, 10.25; S, 7.82
Found: C, 55.86; H, 5.91; N, 10.18; S, 7.54

Example 63
4—Amino-5—chloro-2-(2-ch/0roethoxy}-N—[Z-{Z-diethylamino}- ethyllbenzamide

To a stirred solution of sodium salt of 4-amino-5-chloro- N-{2-{diethylamino)ethyl]-2-hydroxybenzamide
prepared from the corresponding hydrochioride salt (5.0 g, 16 mmoles) (prepared in Preparation No. 1)
and sodium hydride (1.3 g of 60%, 32.6 mmoles) in 15 mi DMF was added 2-chloroethyl-p-toluenesulfon-
ate (3.64 g, 16 mmoles), and the mixture was stirred for 16 hours at ambient temperature and another 3
hours at 80-80°C. The mixture was concentrated in vacuo and the residue partitioned between brine and
methylene chloride. The organic phase was washed with aqueous sodium hydroxide, brine, water, dried
and concentrated in vacuo. The residue was recrystallized from ether to give 2.02 g of the title com-
pound, mp. 153-164°C. . -
Anal. Calc’d. for C,gHzaC1.N.0.: C, 51.72; H, 6.67; N, 12.06
Found: C,51.76; H, 6.64; N, 11.42

Example 54
4-Amino-5-chloro-N-[2—(diethylamino)ethy/]—2—[2-methyl—2— (1,3-dioxolan)-4-ylJoxybenzamide

To a well-stirred suspension of pentane-washed sodium hydride {1.26 g of 60%, 32 mmoles} in 3 ml of
dry DMF was added 4- amino-s-chloro-N-[2-(diethylamino)ethyl]-z-hydroxybenzamide (8.57 g, 3 mmoles)
in 12 mi 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 J. Org. Chem., 48, 5381-5382 (1983)] was added
over 8 minutes followed by stirring for 24 hours. The mixture was then poured into 300 m! of brine fol-
lowed by extraction with four 100 ml portions of methylene chioride. After combining, the organic phase
was washed twice with 100 ml of 10% aqueous sodium hydroxide and brine; dried over sodium suifate,
and concentrated in vacuo to give 9.44 of oil. A § g aliquot of this material was purified by flash chrema-
tography on a silica gel column eluted with a solvent mixture composed of methylene chloride (93),
methanol (7), ammonia (0.2). Appropriate fractions were combined, and concentrated in vacuo to give
2.68 g of the titie compound, mp. 84-86°C. .

Anal, Calc’d. for CHCIN0,: C, 57.05; H, 7.58; N, 10.51
Found: C, 56.82; H, 7.55; N, 10.40
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Example 55
4-Amino-5-chloro-2-[2-(dimethylamino)-2-oxoethoxy-N-{2- diethylamino)ethyllbenzamide
The general procedure of Example 40 was repeated except that the methylamine utilized therein was

replaced by dimethylamine. After reacting for 6 days the mixiure was concentrated in vacuo and the resi-
due partitioned between water and methylene chloride. The organic phase was dried, concentrated /n

[34]

vacuo, and the residue crystallized from methanol-methylene chioride-ether to give the title compound as

a white solid containing on-half mole of water of crystallization, mp. 130- 131°C.
16 Anal. Calc'd. for C,,H,,C1N,O; 1/2H,0: C,6 53.74; H, 7.42; C¥, 9.33; N, 14.36
Found: C,54.09; H, 7.17; C1, 9.02; N, 14.74

Example 56
15 4-Amino-5-chloro-N-{2-(diethylaminojethyl]-2-(4-diethylamino- 4-oxobutoxy)benzamide

To a well-stirred suspension of pentane-washed sodium hydride {0.52 g of 60%, 3 mmole) in 3 mi dry
DMF was added 4-amino- 5-chloro-N-[2-{diethylamino)ethyl]-2-hydroxybenzamide (3.43, 12 mmoles) (pre-
pared as in Example 53). To this was added 10 ml of DMF and the mixture was stirred at ambient tem-
20 perature for 45 minutes then warmed to about 50°C for 15 minutes whereupon 4- chloro-N,N-
diethylbutyramide (1.92 g, 11 mmoles) was added. The mixture was then stirred at 60-70°C for 6 hours, at
room temperature for 2 days and then at 60-70° for a further 4 hours. After cooling, the mixture was
poured into 400 mi of brine and extracted with methylene chioride (4 x 100 mi). After combining, the
organic phase was washed two times with 100 ml of 10% aqueous sodium hydroxide and brine, dried
25 over sodium sulphate, filtered and concentrated /n 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 oil
Anal. Calc'd. for C,H;sC1N,O;: C, 59.06; H, 8.28; N, 13.12
Found: C,57.71; H,8.15; N, 1271

30
Example 57

2-(2-Acetoxyethoxy/)-4-amino-5-chioro-N-{2-(diethylamino/ethyl/-benzamide

35 A solution of the tetrabutylammonium salt of 4-amino-5- chioro-N-{2-(diethylamino)ethyi]-2-hydroxy-
benzamide (5.27 g, 10 mmoles) (prepared in Preparation No. 3) in acetonitrile {100 mi) and 2-bromoethy-
lacetate (2 g, 12 mmoles) was stirred for 48 hours. The solvent was evapourated 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 evapourated. The residue was chromatographed over

40 deactivated silica using methylene chloride (100), methanol {2}, ammonia (0.5} solvent system. The ap-
propriate fractions were combined and the solvent evapourated to leave a residue of 3.18 g (85%) of the
title compound. Crystallization from toluene gave sample, mp. 101-102°C.

Anal, Cale'd. for C,;H,.C1N,O,: C, 54.91; H, 7.05; N, 11.30
Found: C,54.86; H,7.01; N, 11.28

45

Example 58
4-Amino-5-chloro-N-[2-diethylamino)ethyl]-2-[4-{methylsulfinyl}- butoxylbenzamide
Al 4-Amino-5-chloro-N-{2-{diethylaminojethyl]2-[{methyl- thio)butoxy/benzamide

A mixture of tetrabutylammonium salt of 4-amino-5-chloro- N-[2-{diethylamino)ethyl}-2-hydroxybenza-

mide {15.82 g, 30 mmoles) (prepared in Preparation No. 3) in DMF {150 ml} and 1,4- dibromobutane (6.48

55 9. 30 mmoles) was stirred for 24 hours. The solution was chilled and poured into a 500 ml flask contain-
ing sodium hydride (1.4 g, 37.5 mmoles, of a 60% emuision washed with pentane). The suspesion was
cooled in ice, stirred and methyl mercaptan was passed into the mixture until the evolution of hydrogen
ceased. The clear solution was heated at 35-560°C for 6 hours, poured into 1400 ml of water and extracted
with ethyl acetate. The organic layer was washed with wate, dried, and the solvent evapourated. The

g0 residue was chromatographed over deactivated silica, using methylene chloride (100), methanol (2}, am-
monia (0.5) solvent system. Two compounds were obtained: 1} 1,4-bis[4-amino-5-chloro-N-[2-(diethyi-
amino}- ethyl]-2-oxybenzamide]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 CgH;,C1N;0,S: C,55.72; H, 7.78; N, 10.83; C1, 9.14; S, 8.27

65 Found: C, 55.59; H, 7.87; N, 10.81; C1,9.26; S, 8.19
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B} 4-Amina-5-chloro-N-[2-{diethylamina}ethyl]—Z«M—methy/' suffinyljbutoxylbenzamide

The general procedure from Example 21 is repeated except that the 4-amino-5-chioro-N-[2-({diethyi-
amino)ethyl]-2-[2- (methylthio)ethoxylbenzamide utitized therein was replaced with the product from Step
A to give the title compound in 78% yield after chromatography on silica and crystallization from methyl- g
ene chloride-ether, as a solid, mp. 80-83°C.

Anal, Calc’d. for C,gHzCT1N;0.S: C, 53.51; H, 7.49; N, 10.40; C1,8.78; S, 7.94
Found: C, 53.70; H, 7.72; N, 10.36; C1, 8.40; S, 7.78

10
Example 59

4-Amino-5-chloro-N-[2-(dieth ylamino)ethyl]-2-{2-( 1-pyrrofidinyl} -2-oxoethoxylbenzamide

A-solution of 4-amino-5-chloro-N-[2-(diethylamino)-ethyl}-2-(2-methoxy- 2-oxoethoxylbenzamide (1.07 g, 15
3 mmoles (prepared in Example 15) in methanol (10 mi} and pyrroiidine {0.952 g, 23 mmotes) was re-
fluxed overnight. The solvent was evapourated and the residue was chromatographed over deactivated
silica using methylene chloride (100), methanol (2.5), ammonia (0.5) solvent system. The appropriate
fractions were combined, the solvent evapourated and the residue crystallized from 2-propanol and re-

crystallized from methanol-ether to yield 0.86 g (72%) of the title compound, mp. 160-162°C. 20
Anal, Calc'd. for C,gHa,sCTN.Os; 1/4H,0: C, 56.84; H, 7.40; N, 13.96

Found: C, 56.89; H, 7.24; N, 13.67

Example 60 25

4-Amino-5—ch/oro—N-[Z-(diethyIamina}ethy/]—2—[2—(ethylsulﬁnyl)- ethoxyjbenzamide

Al 4-Amino-5-chloro-N—[2—(diethylamino}ethyl]-2—[2-ethylthia)- ethoxylbenzamide

30
The general procedure for Example 20 was repeated except that the 2-chloroethyl methyl sulfide uti-
lized therein was replaced with 2-chloroethy! ethyl sulfide to give the title compound as an off-white solid
from acetonitrile, mp. 92-94°C, in 61% yield. _
Anal.Calc'd. for C,;H,C1N;0,S: C, 54.60; H, 7.55; N, 11.24; C1, 9.48; S, 8.68

Found: C,54.14; H, 7.57; N, 10.97; C1,9.03; S, 8.58 35

B) 4-Amino—5—ch/oro-N-[2—{diethylamino}ethyl]-Z—[Z-{ethyl— sulfinyljethoxylbenzamide

Substitution gave the product from Step A in the procedure of Example 21 gave the title compound in 40
53% vield as light yellow, shiny crystals, mp. 140-142°C after recrystallization from acetonitrile.
Anal.Calc’d. for C,;H,sC1N,0,S: C, 52.36; H, 7.24; N, 10.78; C1, 9.09; S, 8.22
Found: ¢, 52.56; H, 7.38; N, 10.75; C1, 8.89; S, 821

45
Example 67

Cis-4-amino-5-chloro-N-[1 -[3-(4-ﬂuaraphenoxy}propyl]-3-meth0xy- 4-piperidinyl}-2-{2-(methyl-
thiojethoxy]benzamide monohydrate ’ 50

A} Cis-4-amino-5-N-{ 7-[3-(4-fluaraphenoxy)prapylj-3—methoxy- 4-piperidiny/]—2-hydroxybenzamide

The general procedure of Preparation No. 1 was repeated except that the 4-amino-5-chioro-N-[2-(dieth-
ylamino)ethyl]- 2-methoxybenzamide utilized therein was replaced by cis-4- amino-5-chloro-N-[3-(4-fluo-
raphenoxy)propyt]-3-methoxy- 4-piperidinyl]-2-methoxybenzamide (2 g, 4.3 mmoles) [prepared according
to the procedure described in Published European Patent Application No. 76,530 (1983)]. The product was
crystallized from 2-propanol to give the title product in 54 % yield, mp. 146-148°C.

Anal.Calc’d. for Cp,H,,C1FN;O,: C, 58.34; H, 6.01; N, 9.28; C1, 7.83
Found: C, 58.31; H, 6.19; N,9.12; C1, 7.88 60

5

[2))]

B] Cis-4-5-chloro-N-{ 1-[3-(4—fluarophenoxy}propyl]-s—methoxy- 4-piperidinyl]-2-f2-(methyl-
thioJethoxylbenzamide monohydrate
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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 tetrabutylammon-
ium bromide (0.32 g, 1 mmole}. The reaction mixture was heated to 40°C for 15 minutes, and there was
then added 2-chloro-ethyt methyl sulfide {0.44 g, 4 mmole) and potassium iodide (50 mg). The mixture
was heated to reflux for 2 hours. The solvent was evapourated and the residue was partitioned between 5
ethyl acetate (containing 10% of methylene chloride) and water. The organic layer was dried and the
solvent evapourated to leave a residue. The residue was crystallized from 2-propanol to yield 0.26 g
(650%} of the title compound, mp. 58-60°C.
Anal.Calc'd. for C,sH,,C1FN,0,3S-H,,: C, 55.18: H, 6.48; N, 7.72

wm

10 Found: C, 55.46; H, 6.42; N, 7.47 10
Example 62
15 Cis-d-amino-2-(2-amino-2-oxoethoxy)-5-chloro-N-{1-[3-(4-fluoro- phenoxy/propyl]-3-methoxy-4-piperidi- 15

nyltbenzamide sesquihydrate
Cis-4-aimino-5-chloro-N-[1-[3-{4-flucrophenoxy)propyl]- 3-methoxy-4-piperidinyl}-2-hydroxybenzamide

(1.35 g, 3 mmoles (prepared in Example 61, Step A) was added to a stirred suspension of sodium hydride
(0.12 g, 3 mmoles of 60% emulsion, washed with petroleum ether) in acetonitrile {20 mi) followed by

20 tetra-butylammonium bromide (0.86 g, 3 mmoles). The reaction mixture was heated to 40°C for 15 min- 29
utes and thentreated with methyl bromoacetate (0.92 g, 6 mmules). After stirring for 2 days the 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

25 evapourated. The residue was dissolved in methylene chloride by adding methanol and the solution was 25
saturated with gaseous ammonia in the cold. After 30 minutes the solvent was evapourated and the resi-
due crystallized from ethanoi-water to yield 0.3 g of the iitle compound as a sesquihydrate {19%), mp.

173-175°C.
Anal.Calc'd. for C,,H,,CT1FN,O,; 1-1/2H,0: C, 53.78; H, 6.20; N, 10.45
30 Found: C, 53.59; H, 6.21; N, 10.36 30

The above product was also prepared in the foilowing alternative manner.

Cis-4-amino-5-chloro-N-{1-[3-(4-fluorophenoxy)propyl}- 3-methoxy-4-piperidinyl}-2-hydroxybenzamide
(0.68 g, 1.5 mmoles) {prepared in Example 61, Step A) was added to a stirred suspension of sodium

35 hydride (60 mg, 1.5 mmole of 60% emulsion, washed with petroleum ether) in acetonitrile (10 m{) fol- 35
lowed by tetrabutylammonium bromide {0.48 g, 1.5 mmole). The reaction mixture was heated to 40°C for
15 minutes to obtain a clear solution and treated with chloroacetamide (0.56 g, 6 mmoles) potassium
iodide (0.25 g) and heated to reflux. The solvent was evapourated and the residue was partitioned be-

_ tween ethyl acetate and water. The residue from the organic layer was chromatographed over deacti-

40 vated silica using methylene chloride {100}, methanol (2), ammonia {0.5) solvent system. The appropriate 40
fractions were combined and the residue (0.2 g) was crystallized from ethanol-water to yield the title
compound (60 mg), mp. 173-175°C.

45 Example 63 . 45
4-Amino-5-chioro-N-{(2-diethylamino)ethy!]-2-(2-methoxypropan- 1-yloxybenzamide

The general procedure of Example 31 was repeated, except that the 3-bromo-3-methyl-2-butanone used

50 therein was replaced by an equimolar amount of 1-chloro-2-methoxypropane, and the title compound 50
was obtained. Purity, after rechromatography, was >95% (FPLC).
Anal.Calc’d. for C,,H,,C1N,0;: C, 57.05; H, 7.89; N, 11.74; C1, 9.91
Found: C, 56.85; H, 7.92; N, 11.56; CT, 9.90

55 ’ 55
Example 64

4-Amino-5-chloro-N-{(2-diethylamino)ethyl]-2-[(2-hydroxy- 2-methyllpropan-1-yfjoxybenzamide

80  The general procedure of Example 31 was repeated, except that the 3-bromo-3-methyl-2-butanone used 60
therein was replaced by an equimolar amount of 1-chloro-2,3-epoxy-2-methylpropane, and the thus ob-
tained intermediate was reduced with sodium borohydride by the procedure described in Example 41,
and the title compound was thereby produced. Mp. 87-89°C.

65 65
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Example 65
The general procedure of Example 64 is repeated, except that the 1-chloro-2,3epoxy-2-methylpropane
utilized therein is replaced by an equimolar amount of 2-chloro-3-methyl-butane, and 4-amino-5-chloro-N-
5 [(2-diethylamino)ethyl}-2-[(2-hydroxy- 2-methyl)but-3-yloxybenzamide is thereby produced. 5
Example 66
10 The general procedure of Example 63 is repeated, except that the 1-chloro-2-methoxypropane utilized  4q
therein is replaced by an equimolar amount of
2-chloro-3-methoxybutane, and
2-chloro-3-methoxy-3-methylbutane, respectively,
and there is thereby produced
15 a mixture of threo-and erythreo-4-amino-5-chloro-N-[{(2- diethyl-amino)ethyl]-2-[(2-methoxy)but-3- 15
ylJoxybenzamide, and 4-amino-5-chloro-N-](2-diethylamino)ethyl]-2-{(2- methoxy-2-methyl)but-3-
ylloxybenzamide, respectively.
CLAIMS
20 20
1. A compound of the formula
CONHR]'
2
A-R
25 1 25
RS R3
R4
30 . 30
wherein .
R is hydrogen or, when R¢ and R® are each hydrogen, R* may be {lower) alkoxy;
Reis hydrogen, amino or {lower) alkoxy;
Rs is hydrogen, chloro, bromo, fluoro, trifiuoromethyl, (lowerlalkyithio, (lower}alkanesulfiny!,
35 {lower)alkanesulfonyl, sulfamy! or R® TAKE IN PAGE 91, or R* and Rs, taken together, may be -HN-N 35
N-; .
Re is (tower)alkyl, {lower)alkenyl or (lower)alkynyl;
Riis
Rlo
40 R’ 40
(CH,) n/ or N-R’ ;
2R INgS N/
45 nis an integer of from 110 4, inclusive; 45
R’ and Re are the same or different and are {lowerlalkyl, {lower)alkenyl, (lower)alkynyl,
50 g7 rY? 50
R'0 is hydrogen or {lower}alkoxy;
R'7 is hydrogen, halogen, hydroxy, (lower}alky! or {lower)- alkoxy:
55 () 55
N~ P
A is oxygen or =S-;
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Rs is
§{12 1;\12 §;{1 2/}(
-ciocn,ca0rtt -cicr0r'! ec? ,
5 F137\g14 5
R
. r12 g4 12 o ri2
( ~ 9 |
—C—-CT—R . _?—CH (cu,) ' -CR(CHy) B,
10 b3 \ORls R13\0J 10
12 — 12
: 7\ LN e i 14
_c[;-cN , =N z —-Cﬂz{\‘/—a or -(IZ—-((:_H-——CIZH———R‘ S
15 R13 N ng R13 0R21 ORZO 15
. , Cwmnlf
X is oxvgen, sulfur or =NOR™";
20 20
Ry
Z is - (CHZ) -, O, Nor -5-;
o T o “RY o R® N
. N g AP g 7 n A
B is -NHCR®, -S—R~, -N , —=C-N , =C {cx.y ,
25 g9 T~y N, 2z 25
]
E
pyridyl or oxazolidinyl;
30 Mis2or3, 30
pis0,1or2;
gis an integer of from 0 to 4, inclusive;
. ris2or3;
R is hydrogen or (lower)alkyi; )
35 R, r'2, r3, R5, and R'6 are the same or different, and are hydrogen, (lowerlalky!, (lower)alkenvl, 35
(lower)alkynyl, {lower)alkoxy{lower)alkyl, cycloalkyl containing from b to 7 carbon atoms, inclusive, or
(Cﬁz)n- w0
40
Rl —
provided that, when R'1, R'5 or R'6 is {lower)alkenyi or {lower}alkynyl, the unsaturated carbon atom may
not be directly attached to an oxygen or nitrogen atom; .
a5 R'4is hydrogen, halogen, (lower)alkyl, {lower)alkenyl, (fower)alkynyl, cycloalkyl containing from 5 to 7 45
carbon atoms, inclusive, hydroxy, (lower)alkoxy, {lower)alkenyloxy, {lower}alkoxycarbonyl{lower}alkenyl,
hydrazino, acetylhydrazino, thienyl, phenyl,
Rll
50 \h P 50
- or 1) -
12/ 2'n
R 1
R
55 R'8 and R'9 are the same or different and are hydrogen or (lowerlalkyl; 55
R20 and R21 are each hydrogen or, taken together, represent
el n <
or S
g.c” \ / ey
60 3¢ Hy s 3 60
or R'2 and R'3, 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 seiected from oxygen,
sulfur and nitrogen;
65 Or R'2.and R'4, taken together, with the carbon atoms to which they are attached, may form a saturated 65
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or unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom se-
lected from oxygen, sulfur and nitrogen;
or R4 and RIs15, taken together with the carbon and oxygen atoms to eh which they are attached, may
form a 3 to 7 membered saturated oxygen-containing ring;
5 ora nontoxic pharmaceutically acceptable salt, hydrate, solvate or quaternary ammonium salt thereof. 5
2. A compound of Claim 1 having the formula
CONHR]'
o-R?
10 10
I
Cl
NHZ
15 5
wherein 1o
Rl is ) R
R’ ,
20 . o - . 20
(CHZ)n I\\ . or N-R ;
R
n is an integer of from 1 to 4, inclusive;
25 R’ and Re are the same or different and are (lower)alky!, {lowerlalkenyl or {lower)altkynyl; 25
R'0 is hydrogen or {lower}atkoxy;
Rzis
12 11212 ffl 2/ x
30 -caocazcazoan . -CHCH20R11 . -c-C . 30
1137\ 14
}}12 /R14 llz12 /o liz12
35 —e—c=—%%. , -?—ca\ (cH,d . ~CH(CH,) B 35
1 i =4
113 TN g2 ki3 T~0
liz12 Il{12 o—-u\ Ii{lz
40 -g-an ¥z . -cx—k\kk'g or ~C—CH— n;:s—a*" ; a0
§13 _ N £33 5r21 5520
3 F3 o 16
% is oxygen, sulfur or =NOR™";
45 45
(R)P
7 is -(c8.)_~-, O, N or =5~;
o2 F (0} ?° r’ NN
50 ‘ g 42 o 7 N/ 7 50
B is =-NECR®, -S—R7, —N\ . -C—N\ . -C\ (CHy) .
R’ r’ ?-/
H
pyridyl or oxazolidinyl;
55 mis2or3; 55
pis0, 1or2;
q is an integer of from 0 to 4;
ris2or3;
Ao is hydrogen or (lowerlalkyl;
60 R'l, R'2,R'3, R'5 and R'6 are the same or different, and are hydraogen, {lower)alkyl, (lowerlalkenyl, 60

(lower)atkynyl, {lower)alkoxy {lower}alkyt or cycloalky! containing from 5 to 7 carbon atoms, inciusive,

provided that, when R'1, R'6 or R'6 is (lower)alkenyl or (lower)alkynyt, the unsaturated carbon atom may

not be directly attached to an oxygen or nitrogen atom;

Ris14 is hydrogen, halogen, {lower)alkyl, {lower)alkenyl, {lower}alkynyl, cycloatkyl containing from5to 7
65 - carbon atoms, inclusive,. {lowenalkoxy, hydroxy, {lower)alkenyloxy, hydrazino, {(lowerlalkoxycarbonyi

BNSDOCID: <GB___2160871A__|_>



41 . GB2160871 A 41

(lower)atkenyl, acetythydrazino, thienyl, phenyl or

11

\\\N- .
5 2127 5

R

R'8 and R'9 are the same or different and are hydrogen or {lower)alkyl;
R20 and R21 are each hydrogen or, taken together, represent

10 10

N\ /
or CE (of

\C/ .
7N LN
H3C CH3 H3C CH3
15 15
or R:2 and Ris14, 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 heteroatom se-
lected from oxygen, sulfur and nitrogen;
or R4 and Ri5, taken together with the carbon and oxygen atoms to which they are attached, may form a
20 3 to 7 membered saturated oxygen-containing ring; 20
or a nontoxic pharmaceutically acceptabie salt, hydrate, solvate or quaternary ammonium salt thereof.
3. A compound of Claim 1 having the formula

R’ '
25 . /7 25
COLHCHZCHZN\\
2 RS
O-R
30 c1 . 30
NH,
wherein
35 R7 and Re are the same or different and are ethyl or methyl; 35
R2is . 12
R X
. 11 . 011 e .
-, 0CH,,CH.,OR P -CH,CH,0OR P -CHC ' -CHCY
2022 2772 14 Iq
R

40 40

R (o} O—N

R
i A .
Lo , -CH,CH)SR® , -CE -Q—Rla or -CH,CH—CE,
NorlS 19 / 0\
0

45 0 45
Pl

~e

X is oxygen ar
50 NOR'SG; . . 50
Reis hydrogen or (lowerlaikyl;
R'1, R'2, R'5 and R'6 are the same or different, and are hydrogen, (loweralkyl, {lower)alkeny!,
{lower)alkynyl, (lowerlalkoxy {lower}aiky! or cycloalkyl containing from 5 to 7 carbon atoms, inclusive,
provided that when R"1, R'5 or R'6 is (lower)alkeny! or {lower)alkynyi, the unsaturated carbon atom may
65 not be directly attached to an oxygen or nitrogen atom; 55
R4 is hydrogen, halogen, {lower}alkyl, hydroxy, {lower)alkoxy hydrazino, {lower)alkoxycarbonyl
(lower)alkenyl, acetylhydrazino thienyl, phenyl, phenyl({lower)alkyl or
R1.'L
60 \N- 60
ri27
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R'8 and R'9 are the same or different and are hydrogen or methy!;

or R'2 and R4, 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 heteroatom se-
lected from oxygen, sulfur and nitrogen;

or R4 and R'5, 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 a nontoxic pharmaceutically acceptable salt, hydrate, solvate or quaternary ammonium salt thereof.

4. The compound of Claim 1 which is 4-amino-5-chloro-N-[2- (diethylamino)ethyl]-2-(2,2-dimethoxy-
ethoxy)benzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary ammo-
nium salt thereof. '

5. The compound of Claim 1 which is 4-amino-5-chloro-N-[2- (diethylamino)ethyl]-2-[(2-methoxy-
ethoxy)methyloxy; Jbenzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quater-
nary ammonium salt thereof.

6. The compound of Claim 1 which is 4-amino-5-chloro-N-{2- {(diethylamino}ethy!}-2-(2-propanon-1-
ylJoxybenzamide, or a nontoxic pharmaceutically. acceptable salt, hydrate, ester or quaternary ammonium
salt thereof.

7. The compound of Claim 1 which is 4-amino-2-{(butan-2-on- 3-yloxy-5-chloro-N-[2-{diethyi-
amino)ethyl]benzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary am-
monium salt thereof -

8. The compound of Claim 1 which is 4-amino-6-chloro-2- (cyclohexanon-z-yl)oxy-N-[Z-(diethyl-
aminolethyllbenzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary am-
monium salt thereof.

9. The compound of Claim 1 which is 4-amino-5-chloro-N-[2- (diethylamino)ethyl]-2-[{2-hydroxyi-
mino)propan-1-yl]- oxybenzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or qua-
ternary ammonium salt thereof.

10. The compound of Claim 1 is 4-amino-5-chloro-N-[2- {diethylamino)ethyl}-2-(2-hydroxypropan-1-
yl)oxybenzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary ammonium
salt thereof.

11. The compound of Claim 1 which is 4-amino-5-chioro-2- cyanomethyloxy-N-[2-(diethyl-
amino)ethyl]benzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary am-
monium salt thereof.

12. The compound of Claim 1 which is 4-amino-2- (carboxamidomethyloxy)-s-chloro-N-[2-diethyl-
amino)ethyl]- benzamide acetate, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quater-
nary ammonium salt thereof.

13. The compound of Claim 1 which is 4-amino-5-chloro-N-[2- {diethylamino)ethyl]-2-[2-(methylsulfi-
nyl)ethoxylbenzamide or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary am-
monium salt thereof.

14. The compound of Claim 1 which is 4-amino-5-chloro-N-[2- {diethylamino)ethyl}-2-(pentan-2-on-3-
yhoxybenzamide, or a nontoxic pharmaceuticaily acceptable salt, hydrate, ester or quaternary ammonium
salt thereof.

15. The compound of Claim 1 which is 4-amino-2-(2-butanon- 1~yl)oxy-5-chloro-N-[2-(diethyl-
amino)ethyllbenzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary am-
monium salt thereof..

16. The compound of Claim 1 which is 4—amino—5-chIoro-N-[2—{diethyIamino)ethyl]-2—(pentan-2-on-1-
yloxybenzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary ammonium
salt thereof.

17. The compound of Claim 1 which is 4-amino-5-chloro-2-(pentan- 3-2-ylioxy-N-{2-diethylamino-
ethyl)benzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary ammonium
thereof.

18. The compound of Claim 1 which is 4—amino-5—chloro-N-[Z-(diethylamino)ethyl]-z-(z-hydrazino-2-ox-
oethoxylbenzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary ammo-
nium salt thereof. .

19. The compound of Claim 1 which is threo-4-amino—5-chIoro-N-[Z-(diethylaminoethyl]-2-(2-hydroxy—
but-3yl)oxy-benzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary ami-
monium salt thereof.

20. The compound of Claim 1 which is erythro-4-amino-5-chioro- N-[2-{diethylaminoethyl]-2-{2-hy-
droxybut-3-yl)oxy-benzamide, or a nontoxic pharmaceutically acceptable salt, hydrate, ester or quaternary
ammonium salt thereof.

21. The compound of Claim 1 which is 4—amino-5-chloro-N-[Z-(diethylamino]ethyl]-2—(ethyl-3—methoxy—

_croton-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 voriting, which comprises an ef-
fective antiemetic amount of at least one compound of Formula |, or a salt, hydrate or solvate thereof,
plus a pharmaceutically acceptable carrier.
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23. A pharmaceutical composition for the treatment of
isorders related to impaired gastric motility, which comprises an effective gastric motility facilitating
amount of at least one compound of Formula I, or a salt, hydrate or solvate thereof, and a pharmaceuti-
cally acceptable carrier.

§ 24. A method of alleviating nausea and vomiting in a warm-blooded mannal in need thereof, which 5
comprises administering a to said mammal an effective antiemetic amount of at least one compound of
Formula I, or a salt, hydrate or solvate thereof, in a pharmaceutically acceptable carrier.

25. A method of treating disorders related to impaired gastric mobility in a warm-blooded mammal,
which comprises administering to said mammal an effective gastric motility facilitating amount of at least
10 one compound of Formula [, or a sait, hydrate or solvate thereof, in a pharmaceutically acceptable car- 10
rier.
26. A process for preparing compound of the formula |,
COR’I—IR1
15
A—Rz- 15
XS Ra
4
20 R 20
wherein R? is hy'drogen or, when R* and R® are each hydrogen, R® may be {lower) alkoxy;
R¢ is hydrogen, amino or (lower)alkoxy;
Rs is hydrogen, chloro, bromo, fluoro,
25 trifluoromethyl, (lower)alkylthio, 25
(lower)alkanesulfinyl, {lower)alkanesulfonyl,
i
sulfamyl or R¢ ~C~ , or R* and Rs, taken together, may be -HN-N
30 N- 30
Rs is (lower)alkyl, {lower)alkenyl or (lower)alkynyl;
g0
A
35 - (CE;) -N or N-R’ ; 35
n
8
n is an integer of from 1 to 4, inclusive; -
40 R’ and Re are the same or different and are 40
(lower)alky!, (lowerlatkenyl, {lower)alkynyl,
45 Rl7 Rr] 45
R0 is hydrogen or {lowerlalkoxy;
R'7 is hydrogen, halogen, hydroxy, (lower}alky! or
50 (lower)alkoxy; . 50
A is oxygen or —5-:
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Rzis
?12 . ‘ xI,‘1.2 }‘,{1 2/x
--c:-xocazf:nzozm.11 . ~cHcu,oR' -C—C ,
F137\g14
5 5
12 14 12 . 12
R R - 07N R
{ it ¥ { L
-cl:——-c—-—-n . -c':-c {CH,) . -CH(CB,) B
10 113 TS 3o/ o
r12 o— RlZ
! /% \\_ 18 ! 14
-—(IZ-CN . =N 2 . -CH2 N R or -Cll ——(lZH-——— q R™ s
13 Y ) 2y 120
15 R r¥2 R*° OR“™ OR 15
X is oxygen, sulfur or =NOR16;
(9)p
20 Zis-(CH,y, O, Nor =5-: 20
0 {0} R’ o] R’ BTN\
o -NHERY, ~B-&° g ¢ u/ c/

26 B 1s . ’ .\ 9 I} 0 ~__9 ’ ~ (CHZ): ’ 25

R R l

B

3¢ pyridyl or oxazolidinyl; .30
mis2or3; :
pisO,10r2;

q is an integer of from 0 to 4, inclusive;
ris2or3;
-'gg -Reis hydrogen or {lower)alkyl: } 35
R"1, R'2, R'3, R'5, and R'6 are the same or
different, and are hydrogen, {lower)alkyl,
{lowerlalkenyl, {lower) alkynyl,
. (lower)alkoxy{lower)alkyl, cycloalky! containing from 5 to 7 carbon atoms, inclusive, or
40 40
(CH,y) -
Rl
45 - 45
provided that, when R'1, R'5 or R*6
is (lower)alkenyl or {lower)alkynyl, the unsaturated
carbon atom may not be directly attached to an oxygen or nitrogen atom;
R4 is hydrogen, halogen, (lower)atkyl, )

5o (lower)alkenyl, (lower)alkynyl, cycloalky! containing 50
from 5 to 7 carbon atoms, inclusive, hydroxy, .
{lowerlalkoxy, {lower)alkenyloxy,

{lowenalkoxycarbony! {lowerlalkenyl, hydrazino,
acetylhydrazino, thienyl, phenvl,
55 g1l 55
\u- . or (Cﬁz)n-:
127 '
1
R

60 60

R:8 and R'O are the same or different and are hydrogen or (lower)alkyl;
R20 and R?1 are each hydrogen or, taken together, represent
65. 65
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N7 or \Ch c/
s AN
H,C \CH3 E;C CH,
. . 5
or R'2 and R'3, 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;
or R'2 and R4, taken together with the carbon atoms to which they are attached, may form a saturated

10 or unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom se- 10
lected from oxygen, sulfur and nitrogen;
or R'4 and R'5, 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 quaternary ammonium salt thereof,

15 which comprises reacting a compound of the formula I, 1%

conzr®
A
20 iz 20
R r3
Rd

25 wherein RY, R, R¢ and Rs are as defined above, with a compound of formula R2-L, wherein R? is as de- 25
fined above and L is a conventional leaving group, in the presence of a base as acid scavenger, to pro-
duce the compound of formula 1 and if desired converting the compound of formuia | into a nontoxic
pharmaceutically acceptable salt, hydrate, solvate or a quaternary ammonium salt thereof.

27. A process for preparing compound of the formula 1
30 \ 30
CORER™
A-R%
1
3
5 is g3 35
34
wherein R? is hydrogen or, when R¢ and Re are each hydrogen, R® may be (lower)alkoxy;

40 R¢is hydrogen, amino or (lower)alkoxy; 40
R: is hydrogen, chloro, bromo, fluoro, trifluoromethyl, {lower)alkylthio, (lower)alkanesulfinyl,
{lower)alkanesuifonyl,

i
a5 sulfamylor Fe —C~, and R¢ and R¢, taken together may be -HN-N 45
N : Re is (lowerlalkyl, {lower)alkeny! or (lowerjalkynyl; R* is
Rlo
/R7
50 - (CH,) -N or N-r’ ¢ 50
N\, 8
R
n is an integer of from 1 to 4, inclusive;
55 R’ and Re are the same or different and are {lower)alkyl, {lower)alkenyl, {lower)alkyny!, 55
17
60 R R1.7 -

R:0 is hydrogen or {lower)alkoxy;
R'7 is hydrogen, halogen, hydroxy, {lower)alkyl or {lower)alkoxy;
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(0)p
A is oxygen or -S5-;
R2 is
5 5
}212 - . l‘512 ‘Rl2/x
-tuocH,cH0RYY ~CHCH,OR™ -c-c ,
272 [13™\_14
R R
10 ' ’ 10
. 1}12 /R14 12 o 1|212
—tl:——c—'——Rg . -CocE (cH,) ,  -CH(CH,) B .
13 Tor?S 113 2
15 15
12 12
R - R
) / \ . {i 10 | . " 14
-(I:~CN , =N z . -CE N\ - cr -?1—-—§-——- lC:-: - S
e Lt 2
R13 \“‘/ ,219 R’3 OR™™ OX~~
20 20
X is oxwygen, sulfur or =):0216 H
(Q)
Z is ~(CHz)p-s O, W oF —%—1,?
25 ) 25
o " (0 R’ 0 R .
- 1 P K
B is -NHCR?, -8—R°, - , _E_N/ -c/ \
9 ~ y N (CHZ )
R u %
30 | 30
8
pyridy!l or oxazolidinyl;
mis2or3;pis0,10r2;
35 Qisan integer of from 0 to 4, inclusive; 35
ris2or3;
Re is hydrogen or (lower)alkyl;
R*1, R'2, R'3, R'5, and R'6 are the same or different and are hydrogen, {lower)alkyl, (lowerlalkenyl,
{lower)alkynyl, {lower)alkoxy {lowen)alkyl, cycloalkyl containing from 5 to 7 carbon atoms, inclusive, or .
40 40
- (CHZ) n”
Rl
45 45
provided that, when R'1, R'5 or R'6 is {lower) alkenyl or {lowerlalkynyl, the unsaturated carbon atom may
not be directly attached to an oxygen of nitrogen atom;
R4 is hydrogen, halogen, {(lower}alkyt, (lowerlalkenyl, {lower}atkynyl, cycloalkyl containing from 5 to 7
carbon atoms, inclusive, hydroxy, {lower)aikoxy, (lower)alkenyloxy, {lowerlalkoxycarbonyl {lower)alkenyl,
50 hydrazino, acetylhydrazino thienyl, phenyl, . 50
11 -
R
~
12/}1- . or (CHZ ) ~E
55 R ) 1 55
R
R'8 and R'9 are the same or different and are hydrogen or {lower)alkyl;
R?0 and R21 are each hydrogen or, taken together, represent
60 60
\C/ or \CH C/ .
J/ 2
B,C \cx3 a.c \cn3
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or R'2 and R*3, 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; ]
or R'2 and R4, taken together with the carbon atoms to which they are attached, may form a saturated
5 or unsaturated ring of from 5 yo 7 atoms, inclusive optionally containing at least one heteroatom se- 5
lected from oxygen, sulfur and nitrogen;
or R4 and R'5, taken together with the carbon and oxygen atoms whlch 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 sait thereof,
1¢ which comprises, reacting compound of the formula il 10
conur!
I A I1I
15 15
s
wherein R’ is as defined above, with a compound of thé formula R2 -L, wherein R? is as defined above
20 and L is a conventional leaving grop, in the presence of a base as an acid scavenger, to produce a com- 20
pound of the formula IV,
onur?
A-R?
25 l ~N v 25
s
30 then introducing substituent groups R3, R* and/or Rs into the compound 1V be conventional means or 30
converting precursor groups into substituents R3, R¢ and/or Rs to give the compound of formula |,
28. The process of claim 26, for preparing compound of the formula V
Czi—:s
35 (l:om--.‘zc.-.zzx N 35
275
O(‘:!-Z—‘C—Clia
v
L 8
40 cl 40
NH2
which camprises, treating compound metociopramide of the formula 1V,
45 . 45
C2Es
CONHC:-’2CHZN\
OCi:B C2ES
50 VI 50
ClY
NHZ
5§ With thicalkoxide or thioaryloxide in an inert organic solvent or by reaction with NaOH or KOH in an 55
organic solvent or by reaction with 48% aqueous hydrobromic acid to give a compound of the formula
vii,
C2¥s
~
60 Colg 60
V11
65. 65

2160871A__|_>



48 GB 2 160 871 A 48

then reacting compound Vi with tetrabutylammonium bromide in aqueous sodium hydroxide to give a
corpound of the formula VIIL,

5 CONECH, CE, X 5
52) 2 \c E
(o) 27
- VIIiI
@ N(C 4.19) ¢
cl
10 10
NHZ
o
‘and finally reacting compound Vil with cg 3lc‘§5«:c1
15 CH3 15
in an inert organic solvent to give the compound V.
29. A process for preparing compound of the formula 1X, x, xi, xii
20 CoEs 20
CONETE, CE N
2750 . .
uc.—:zﬁc:—:s C Eg IX,
. ’ - R.
25 c1 : 25
KE,
| _-C2%s
30 COKHCE, CH N 30
N
wcECH, (2'5 X
TCECH,
OH
Cl :
35 B 35
"2
/C2:5
CONECE,CE_N
272 40
® 1 \ngs
HCCH XI,
| 3
. r!
Ccl
45 I 45
"2
Czﬁs
CORECE_CH.N
*50 S : 50
o{é:HB 2"s
CH.,CH=CH
| 2 2 X1I,
-
¢l Cu
55 - NE 3 55
2
wheiein R is NOH, NOCH,, R' is CH,,
CH,-CH
60 CH;, which comprises reacting a compound of the formula Xlil, €0
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/Cz”"‘s
CONHCE ,CE N
OH Czas

5 XI11 5
cl

NH,

10 with chloroacetone in an inert solvent and in the presence of a base to give a compound of the formula 10

Xiv,
CoE:

CONECE ,CE. ¥

15 ’ C, K, 15
OCE..CCH ° '
O “E2fCFa XV
0
c1

NH

20 2 20

then reacting compound XIV with H,NOH or H,NOCH, or NaBH, to give comipounds of formulae iX, and

X, or reacting compound IXV with BrCH,CH

CH, or CH,l in the presence of sodium hydride to give compound Xl or further reacting compound XI|,
26 wherein R is CH, with BrCH,CH 25

CH, in the presence of sodium hydride o give compound Xl.

30. A process for preparing compound of the formula |
1
CONRER"

30 2 30

. | .
35 R 35

R is hydrogen or, when R¢ and Re are each hydrogen, R? may be (lower) alkoxy;
R+ is hydrogen, aminor or {lowerlalkoxy;
Rs is hydrogen, chloro, bromo, fluoro, trifluoromethyl, {loweralkylthio, (lower)alkanesutfiny!,

40 ?‘ 40

{lower)alkanesulfonyl, Sulfamyl or R¢ ~C- or R¢ and Rs, taken together, may be -HN-N

N-;

Rs is (lower)alkyl, (lowerlalkenyl or {lower)altkynyl; ‘
45 R'is . 45

A '
(CE,) _-~N
2'n \\RB

50 . 50

n is an integer of from 1 to 4, inclusive;
R’ and Re are the same or different and are {lowerlalkyl, {lower)alkenyl, {lower)aikynyl,

or (cB.)_ -
- 2 . 55
- L, BALEE
17

R
R
R'0 is hydrogen or {lower)alkoxy;
60 R'7 is hydrogen, halogen, hydroxy, (lower)alkyl or {lower)alkoxy; ) 60
1523

A is oxygen or

v
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R2 is
12 12 12
R R X
t 1
-caocszcazonn , —cacxzonu . -c-c/ ,
5 113714 5
{{12 /R14 ¥12 o R12
0 ~e—cT— r® . =ceC (ca,) R (CE) B o
113 TS pls 113 10
12 12
R - R
! A \\__is | 4
-C~-CN , =N Z -Cﬁz N R or ~-C—CZ— fE——R‘ :
15 13 113 {_21 2 15
19 R Cx CR
R
B R -
¥ is cxvgen, enifur or =NOR™:
20 (’?‘)"
z is -(c¥,) -, 0. N or -5-3 20
o " (0 & 0 r® N
. e AP g S 1~ 7
25 B 1S -NHCR®, -S—R™, -N , -C-N : —C (CH,}_ 25
N9 N9 N 2
R R b :
E
pyridy! or oxazolidinyl;
30 mis2or3; 30
pisO,10r2;
q is an integer of from 0 to 4, inclusive;
ris 2 or3;
Re is hydrogen or {lowerlalkyl; . .
35 R, R2, R'3, R'5, and R'6 are the same or different, and are hydrogen, {lower)alkyl, (lower)alkenyl, 35
{lowen)alkynyl, (lower)alkoxy{lower)alkyl, cycloalky! containing from 5 to 7 carbon atoms, inclusive, or
A (cHy) -
a0 40
R1
provided that, when R*1, R'5 or R%6 is (lower)alkenyl, (lower)alkynyl, the unsaturated carbon atorn may
not be directly attached to an oxygen or nitrogen atom; =
a5 R'4is hydrogen, halogen, {lowerlalkyl, (lower)alkynyl, cycloalkyl containing from 5 yo 7 carbon atoms, . 45
inclusive, hydroxy, (lower)alkoxy, {lower)alkenyloxy, (lower)atkoxycarbonyl (lower}alkenyl, hydrazino, ace- )
tylhydrazino, thienyl, phenyl,
R11
50 N - or (CHz )n- H 50
r127 gl
R'8 and R'9 are the same or different and are hydrogen or (fowerlalkyl;
g5 R0 and R?1 are each hydrogen or, taken together, represent 55
el or  Ymi—C.
/ \ nz——
ELC =3 ¢/ Nz
3 3 h3 C..3
60 i - 60
or R'2 and R3, 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;
or R'2 and R4, taken together with the carbon atom to which they are attached, may form a saturated or
65 unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom selected 65
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from oxygen, sulfur and nitrogen;

or R'4 and R'5, 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 quaternary ammonium salt thereof,

§ which comprises (a) reacting a compound of the formula XV 5
COOH
2
“ \ R XV
10 AN 3
R R 10
Ré

"wherein Rz, R®, R* and R are as defined above, with a compound of the formuia H,NR', wherein R is as
15 defined above, in the presence of triphenylphosphine and di-(2-pyridyl)} disulfide to give compound of the 15
formula I, or
(b) 'heating compound XV with H,NR® in the presence of p,0; to give compound 1, or
{c) reacting compound XV with HNR' in the presence of hexahalo-2, 2, 4, 4, 6, 6-hexahydro-1, 3, 5, 2, 4,
 -triazatriphsphorine to give compound |, and if desired converting compound | obtained by any of the
20 above methods into a nontoxic pharmaceutically acceptable salt, hydrate, solvate or a quaternary ammo- g
> ‘nium salt thereof
31. A process for preparing compound of the formula i,

CONHRl
25 A-R? ' 25
R® R
4 .
30 R 30

wherein R? is hydrogen or, when R and Rs are each hydrogen, R may be (lower) alkoxy;
R¢ is hydrogen, amino or (lowerjalkoxy;
Rs is hydrogen, chloro, bromo, fluoro, trifluoromethyl, (lower)alkanesulfinyl, {lower}alkanesuifonyl,

35 c{ 35
sulfamyl or R® —'c— , or R* and Rs, taken together, may be -HN-N
N-;
Re is {lower)alkyl, {lower)alkeny! or {lower)alkynyl;
40 Ris R_/ 40
-(CH,) -N
. 2'n \Rs
45 N is an integer of from 1 to 4, inclusive; 45

R and Re are the same or different and are (lower)atkyl, (loweralkenyl, {lower)alkynyl,

17 17

50 R R ) 50

R'0 is hydrogen or {lowerlalkoxy;
R17 is hydrogen, halogen, hydroxy, (lowerlalkyl or (lower)aikoxy;

55 (2)p; 55
A is oxygen ; Or -S5-;
RZ is
?12 . 11212 11212/:{
60 —cnocazcazoan . -cacnzonn . -C-C . 60
L1314
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12 14 12 12
R R 07 N\
| ~ _9 ¥ s N II1
-?—C R P -Cl:-t..h\n (Chz)n ’ -CH (CHZ) qS ¢
3 1B 135
£33 TS RS oS
5 5
<12 — 12
7\ R
-Z-cn N 3z —cy i\‘\/"als or -&—CE—CE—z"
» ' - r -C—CE——CE—x
14 { 1
1313 \_/ T 13 o2 (o2
10 10
X is oxygen, sulfur or =NOR1S;
()
z is -(CHp)p-, 0, N or —%—Iz)
15 15
o~ (0) ®° o & N
. g AP o S n /N
B is -NHCR®, -S—R7, —N\ R -C-N\ R —c\ (cx,) .
. R9 . R9 f\_/ b o
20 8 20
pyridyl or oxazolidinyl;
mis2or3;
pisO, tor2;
25 Qis an integer of from 0 to 4, inclusive; 25
ris2or3; N
Re is hydrogen or {lower)alkyl;
R'1, R'2, R'3, R'5, and R'6 are the same or different, and are hydrogen, (lower)alkyl, (lower)alkenyl,
(lower)alkynyl, {lower)alkoxy(lower)alkyl, cycloalkyl containing from 5 to 7 carbon atoms, inclusive, or
30 30
(CHZ)n-
rE
35 . 35
provided that, when R, R'6 or R'6 is (ilower)alkenyl or (lower)alkynyl, the unsaturated carbon atom may
not be directly attached to an oxygen or nitrogen atom; = . - _
R4 is hydrogen, halogen, {lower)alkyl, {lower)alkenyl, {lower)alkynyl, cycloalky! containing from 5to 7
carbon atoms, inclusive, hydroxy, {iower)alkoxy, (lowerjalkenyloxy, (tower)alkoxycarbonyl(iowerlalkenyl,
40 hydrazino, acetylhydrazino, thienyl, phenyl, 40
11 -
R
~ .
N or (an)n- ‘
2127 N
a5 _ v R | 45
R'8 and RO are the same or different and are hydrogen or {lower)alkyl;
R20 and R?1 are each hydrogen or, taken together, represent
50 ~ C/ N , - 50
S -
B,C \cu- or CE S .
H3C C:.3
‘g5 or R'2 and R'3, taken together with the carbon atom to which they are attached, may form a saturated 55
ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom selected from oxygen,
sulfur and nitrogen; .
or R'2 and R4, taken together with the carbon atom to which they are attached, may form a saturated or
unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom selected
60 from oxygen, suliur and nitrogen; : . 60
or R4 and RS, taken together with the carbon and oxygen atoms to which they are attached, may form a
3 to 7 membered saturated oxygen-conta.:ning ring; )
or a nentoxic pharmaceutically acceptable salt, hydrate, solvate or quaternary ammonium salt thereof,
which comprises, reacting a compound of the formula XVi
65. 65
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wherein R?, R3, R¢ and Rs are as defined above, with a compound of the formula H,NR*, wherein R! is as
defined above, to give a compound of the formula |, and if desired converting compound | into a non-
10 ' toxic pharmaceutically acceptablle salt, hydrate, solvate or a quaternary ammonium salt thereof. 10
32. A process for preparing compound of the formula |

h]
conzr*
a-x2 1
15 15
R r?
_ MH,
20 2 , 20

wherein R3 is hydrogen,
Rs is hydrogen, chioror, bromo, fluoro, trifluoromethyl, (lower)alkylthio, (lower)alkanesulfinyl,
{lower)atkanesulfonyl,

25 25
sulfamyl or Rf’.?'c'- ,R6 is {lower)alkyl, (lower)alkeny! or {lower)alkynyl;
R is '
30 P ' 30
- (CH2 ) n—N\RB
35 n is an integer of 2; 35

R’ and Re are the same or different and are {loweralkyl, (lowerlalkenyl, (lower)alkynyl,

40 ‘7@_0 2'n <.Jr 13 2'n ‘ 40

R* R=

R'0 is hydrogen or {iowerlalkoxy;
R'7 is hydrogen, halogen, hydroxy, (lowerlalky! or {iower)alkoxy;

45 _ a5

Q)=
A is oxygen or T'%‘?

R? is )
50 50
11&12 ‘ }1{12 ‘ ?12/3(
-CHOCH,CH 0K, -CHCH,OR™ -c-C
113714
55 55
12 ’///314 12 4 212 |
—?———C————Rg , -c=ck (CH,) , =CHICE) B,
F13 S~ or!5 RlB\\\o~’//
60 60
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X is oxygen, sulifur or =NOR1®;
(Vo
2 is “(Cﬁz)p“‘l O, N cor -5-3
5 0 (0) r® 0 9 5
R RN\
H P
B is 'NHC‘:RQ ' '/g"—Rg ¢ “N< v "g"N/ P ’C/ (CH.)
. L 9 9 AN 21 !
. R R
b4
10 10
pyridyl or oxazolidinyl;
mis2or3;
pisQ, tor2;
15 gisan integer of from 0 to 4, inclusive 15
ris2or3;
Re is hydrogen or {lower)alkyl; .
R'1, R'2, R'3, R'5, and R'6 are the same or different, and are hydrogen, (lower)alkyl, (lower)alkenyl,
(lower)alkyny!, {lower)alkoxy{lowerlalkyl, cycloalkyl containing from 5 to 7 carbon atoms, inclusive, or
20 ) 20
Rl
26. . 25
provided that, when R'1, R'6 or R'6 is {lower)alkeny! or (lower}alkynyl, the unsaturated carbon atom may
not be directly attached to an oxygen or nitrogen atom;
R'4 is hydrogen, halogen, ({lowerjalkyl, (lower)alkenyl, {lower)alkynyl, cycloatkyl containing from 5to 7
carbon atoms, inclusive, hydroxy, (lowerjalkoxy, {lower)alkenyloxy, {lower)alkoxycarbonyl{iower)alkenyl,
3p hydrazino, acetylhydrazino, thieyl, phenyl. ’ 30
11
R \ / \ (Cl':z)n- H
/N— or —
35 R+ 2t 35
R'S and R'9 are the same or different and are hydrogen or (iower)alkyl;
R20 and R?1 are each hydrogen or, taken together, represent
40 N 7 N\ / 40
C CH,—C
7/ eu or é VAN
HBC 3 3 CHy

45 OrR2 and R'3, taken together with the carbon atom to which they are attached, may form a saturated
ring of from & to 7 atoms, inclusive, optionally containing at least one heteroatom selected from oxygen,
sulfur and nitrogen;
or R'2 and R*4, taken together with the carbon atom to which they are attached, may form a saturated or
unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom selected

5o from oxygen, sulfur and nitrogen; . :
or R4 and R'5, 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 quaternary ammonium salt thereof,
which comprises, reacting a compound of the formula XVII,

55
cocl
ARz
XVII
3
60 R
NHCOCH3

with ethyleneamine fo produce a compound of the formula XViil,
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CCHRCHCHo C
AR2
; XVIII,
i § HCOCHP; °

further reacting compound XVIll with HNX,, wherein X, is R? and Rs, to give a compound of the formula

10 XIX 10
CONHCE ,CH, X Xg
| P XIX
15 25 2 15

and finally hydrolysing compound XIX to give the title compound I, and if desired converting it into a

20 nontoxic pharmaceutically acceptable salt, hydrate, solvate or a quaternary ammonium salt. 20
33. A process for preparing compound of the formula |
consr®
i
2
25 A . 25
RS o R3
14
&4
30 30

wherein is hydrogen or, when R* and R are each hydrogen, R* may be {lower) alkoxy;
R¢ is hydrogen, amino or {lower)alkoxy;
s is hydrogen, chloro, bromo, fluoro, trifiucromethyl, (lower)alkylthio, (Iower)alkanesulﬁnyl,

35 Qo 35
(lowerlalkanesulfonyl, sulfamyl or néﬂ‘,@— . or R* and Rs, taken together, Ré is
(lowerlalkyl, {lower)atkenyl or {lower)alkynyl;
Ris
R’
40 - - 40
- (CHZ)n N
. 8
n is an integer of from 1 to 4, inclusive;
45 R7 and Re are the same or different and are {lower)alkyl, (lower)alkenyl, (lowerjalkynyl, 45
- . (C=.)_~- ’
=17 R™
‘50 . 50
R0 is hydrogen or (lowerjatkoxy;
R'7 is hydrogen, halogen, hydroxy, (lower)aikyl or {lower)alkoxy;
(R)p .
" A is oxygen cr -5-3
65 R2 is 55
Ili12 . 1?12 . %zlz/x
~CHOCH,CH,0R™* -crcu o'l '?-C< ,
60 R13 RI 4 60
12 14 12 12
R R O
é—céng Z cE ’\(ca ) l'ZH (CE_) B
i ’ 2'n ’ < 2 q ’
65 EE N N 1 linng_/ 65
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12
§ \g
-c-Cy , ~X a
113 \_/
5 5
X is oxygen, sulfur or =xozr15;
Qo
z is -{CE3)p~., O, N oOr ~5-3
' ' 9 9
0 {(0O) R o] R N
10 ) g 4P g /S i 7\ 10
B is -NHCR', -S——R , -N_ e S (CHy)_
R® R V *
)3t
15 . . 15
pyridyl or oxazolidinyl;
mis2or3;
pis0,1o0r2; . i
q is an integer of from 0 to 4, inc_lusiveg
og ris2or3; 20
Re is hydrogen or {lower)alkyl;
R'1, R2, R'3, R'5, and R'6 are the same or different, and are hydrogen, {lower)alkyl, (lower)alkenyl,
{lower)alkynyl, (lower)alkoxy{lower)alkyl, cycloalkyl containing from 5 to 7 carbon atoms, inclusive, or
25 25
(CE,) .-
r:
3p provided that, when R¥, Ri5 or R%6 is (lower}atkenyl or (lower)alkynyl, the unsaturated carbon atom may 3p
not be directly attached to an oxygen or nitrogen atom;
R4 is hydrogen, halogen, (lower)alkyl, (lowenr)alkenyl, (fower)alkynyl, cycloalkyl containing from 5 to 7
carbon atoms, inclusive, hydroxy, (lower)atkoxy, {lower}alkenyloxy, {loewrlalkoxycarbonyl{iower)alkenyl,
hydrazino, acetylhydrazino, thienyl, phenyl,
35 : _ 35
g
™~ N- / \ {CE,} =7
N or ‘2°n
12/ —
R 1
R
40 40
]R8 and R'O are the same or different and are hydrogen or {lowerlalkyl;
R=0 and R?1 are each hydrogen or, taken together, represent
N 7 N /
.. . or . .caE—C
- / N\
45 HB C/ .,-\63—13 E.C CP.E 45
or R'2 and R'3, 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,
go sulfur and nitrogen; ) ‘50
or R'2 and R4, taken together with the carbon atom to which they are attached, may form a saturated or
unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom selected
from oxygen, sulfur and nitrogen;
or R4 and R'S5, taken together with the carbon and oxygen atoms to which they are attached, may form a
55 3 to 7 membered saturated oxygen-containing ring; 55
or a nontoxic pharmaceutically acceptable salt, hydrate, solvate or quaternary ammonium salt thereof,
which comprises, reacting a compound of the formula XX,
. C=EX
60 ARS 60
N 3 XX
R4
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with lower alkanol in the presence of hydrochloric acid to give a compound of the formula XX,
HN=C-0 (lower)alkyl
2
5 | NyAR 5
AN A 3 1
R f S
R‘t
10 then reacting compound XXI with H,NR*, wherein R is as defined above, to give a compound of the 10
formula XXII,
H :=CNH"{4’ .
2
15 AR 15
XXI13
R® R’
R4
20 then hydrolysing compound XXl with an acid to give the compound |, and if desired converting itintoa 20
nontoxic pharmaceutically acceptable salt, hydrate, solvate or quaternary ammonium salt thereof.
34. A process for preparing compound of the formuia |
oner?
25 2-R% 25
} 1
Cl RE
30 WEE 30
wherein
R3 is hydrogen,
R is
35 R’ 35
=(Ce,) -N .
40 N is aninteger of 2, 40
R’ and R® are the same or different and are (lower)alkyl, (lower)alkenyl, (lower)alkynyl,
45 rY7 g7 45
R19 is hydrogen or (lower)alkoxy; N
R'7 is hydrogen, halogen, hydroxy, {lower)alkyl or {lower)atkoxy;
50 50
. (Q)p .
A, is oxygen or &%
Rzis
55 R12 . R12 RIZ/X 55
L, r apll b Aoll L 7
—C.—ECCHZ\_:ZGR ' -C.':l.::zoR : -C-C ‘
[R 0 N
60 R12 Rl4 1_.{12 0,-\ R12 60
t / [} 1 ,/ - . { - =
-'c——c R . -<|:-c.-z (c=,) B -CH{CZ,) B ,
513 T gls g/

BNSDOCID: <GB__2160871A_|_>



58 GB2160871 A 58
212 12
R - R
1 / \ { &
S BES AE AEC AN W18 or -C—Ci— lcr:--—-—zz1 o
113 \__/ s £13 $r21 6R20
5 ) 5
X is oxygen, suffur or
NOR'6; (o)
Z is {CH)- O, N or —5-%
10 ’ 10
Q [+]
o (D) R’ o - 1SN
e il ez AF e i 7/ \
3 is -XIZLRT, ~E—357, -2\‘\ . —C—!-\ ’ —C\ (C:—:Z)*‘ '
15 RS R 9 1{\/ = 15
- E
pyridyl or oxazolidinyl;

20 mis2or3; 20
pisO,1o0r2; . :

g is an integer of from 0 to 4, inclusive; i
ris2or3;
Re is hydrogen or {lower)alkyl;
25 R'1, R'2, R'3, R'5, and R'6 are the same or different, and are hydrogen, {lower)alkyl, {lower)alkenyl, 25
{lower)alkynyl, {lower)alkoxy({lower)alkyl, cycloalky! containing from 5to 7 carbon atoms, inclusive, or
/ (caz)n-
30 \ J— 30
Ry
provided that, when R:1, R'5 or R'6 is (lower)alkenyl, {lowerlalkynyl, the unsaturated carbon atom may
not be directly attached to an oxygen or nitrogen atom; )

35 R4 is hydrogen, halogen, {lowerlalkyt, {lowerlalkenyl, (lower)alkynyl, cycloalky!l containing from 6to 7 35
carbon atoms, inclusive, hydroxy, (lower)alkoxy, (lower)alkenyloxy, {lower)alkoxycarbonyl{lower)alkenyl, ’
hydrazino, acetylhydrazino, thienyl, phenyl,

S1l )
o3
40 \1‘7" or 40
Rlz__/ . R
R'8 and RO are the same or different and are hydrogen or {lower)alkyl; '
a5 R0 and R21 are each hydrogen or, taken together, represent 45
N 7 N\
c CE,—C
7 or 2 /N
H,C \c33 B,C  CHy

50 . . 50
or R'2 and R'3, 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;
or R'2 and R4, taken together with the carbon atom to which they are attached, may form a saturated or

55 unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at least one heteroatom selected 55
from oxygen, sulfur and nitrogen; ’
or R4 and R'5, 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 quaternary ammonium salt thereof,

eo Wwhich comprises, reacting a compound of the formula XXIil 60
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10

5

20

25

30

35

45

50

55

60

CoO(leower)alxyl
ARZ
3 XXIII
Cl

o —

ECOCZ-EE

with ethanol amine to give a compound of the formula XXIV,

10

15

then recting compound XXIV with thionyl chloride to form the corresponding chloro compound, then
reacting said chloro compound with HNX,, wherein X, is R” and Re, to give the compound of the formula

XXV, .

CONHCHZCHZ- R XQ_
A},_z

c1 3

NHCOCI‘.3

20

25

and finally hydrolysing compound XXV with an alkali to give the compound of formula | and if desired
converting it into a nontoxic pharmaceutically acceptable salt, hydrate, solvate or quaternary ammonium  3Q

salt thereof.
35. A process for preparing compound of the formula I, wherein

corur*
A-R?
R® R3
L)

Reis f\ydrogen,
R; is hydrogen, chloro, bromo, fluoro,
{lower)alkanesulfinyl, {lower)alkanesulfonyl,

0
sulfamyl or K¢ .-'\“f-:

Rs is {lower)alkyl, {lower}alkenyl or (lower)alkynyl;
Ris
R7

-(CHE.}_~¥

L

n is an integer of 2,
/7 and Re are the same or diffet and are (lowerlalkyl, {lower)alkenyl, {lowerlalkynyl,

17 17 : i

R R

BNSDOCID: <GB___2160871A__|_>

35

45

50

55

60



60 GB 2160871 A 60
R'0 is hydrogen or (lower)alkoxy;
R'7 is hydrogen, halogen, hydroxy, (lower)alkyl ar (lower)alkoxy;
(2}
5 Ais oxygen or —-S-% 5
R?is )
12 12 12
R R R X
10 | R, | . Si1 L 7 10
~-CEGCE_CE_CR ’ -CECE,OR . c-C ‘
272 2 P13\ 14
R R
12 14 i2 12
R R i{ [9) R
= {
15 —c':——c——/—Rg . —cl:-c{ {cu,) . -CH(CH)) B , 15
3 TRl 13 _
12 . ’ — . . 12
K R
1 /N { 20
20 —c-ex , -N. =z, -C= i\/&—nm or ~C—Ci— 5—ntd;
1'?.13 \__/ ng . RIB 0321 =20
X is oxygen, sulfur or =NORI16;
()
25 Z is —(CEp)p-, 0, N or SEF *
0 {9 29 o -
i b= - B : = N
3 is —xzizS Ties 0 v Vi \
% . <y -R7, N ¢ -C-R . .y - (C5.) 30
P R9 \R9 \u S
-~ . . i
o
35 pyridyl or oxazolidinyl; 35
mis2or3;
pisQ,10r2;
q is an integer of from 0 to 4, inclusive;
ris2or3;
40 Reis hydrogen or (lower)alky!; 40
R, R'2, R'3, R'5, and R'6 are the same or different, and are hydrogen, {lower)alkyl,
(lower)alkenyl, {lower}alkynyl,
{lower)alkoxy(lower}alkyl, cycloalkyl containing from 5 to 7 carbon atoms, inclusive, or
45 / \ 45
/ (CE5):-
Rll —
50 provided that, when R'1, R'5, or R'6 is{lower)alkenyl, (lower)alkynyl, the unsaturated carbon atom may 50
not be directly attached to an oxygen or nitrogen atom; »
R4 is hydrogen, halogen, {lower)alkyl, (lower)alkenyl, (lower)atkynyl, cycloalky! containing from 5to 7
carbon atoms, inclusive, hydroxy, (lower)alkoxy, (lowerlalkenyloxy, {lower}alkoxycarbonyl{lower)alkenyl,
hydrazino, acetylhydrazino, thienyl, phenvl,
55 - 55
4 /N
R oz ) -3
\.N- _er (""Z)n
127 .
60 60

R'8 and RO are the same or different and are hydrogen or {lowerlalkyl;
R:0 and R?1 are each hydrogen or, taken together, represent
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61

N
p)
azc/ \Ca3 or a.c \cn

5
or R'2 and R'3, 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 ieast one heteroatom selected from oxygen,
sulfur and nitrogen; )
or R'2 and R4, taken together with the carbon atom to which they are attached, may form a saturated or
18 unsaturated ring of from 5 to 7 atoms, inclusive, optionally containing at ieast one heteroatom selected
from oxygen, sulfur and nitrogen; )
or R'4 and R'5, 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 quaternary ammonium salt thereof,
15 which comprises, reacting a compound of the formula XXVI,

20 3 XXVI

25 with H,nch,ch,C1 to give the compound of the formula XXV,

NECH T
?Ol\..»..zc.az a

1 2
ART

30

35 then reacting compound XXVII with HNX,, wherein X, is R? and R®, to give the compound of the formula
XXViH,

CONHLHoTH N )42
AR2

XXVIII

R R>

\HCOCH3
a5 .
and finally hydrolysing compound XXVIil, with alkali to give the compound |, and if desired converting it
into a nontoxic pharmaceutically acceptable salt, hydrate, solvate or a quaternary ammonium salt
thereof.
36. The process of claim 26, whereby compounds 1-30, and their nontoxic pharmaceutically accepta-
50 ble salts, hydrates, solvates and quaternary ammonium salts thereof, are manufactured:
i 1) 4-amino-5-chioro-N-[2-(diethylaminolethyl]-2-(2- methoxyethoxy)-benzamide,
. 2) 4-amino-5-chloro-N-[2-{diethylamino}ethyl]-2-(2- hydroxyethoxy)-benzamide,
3) 4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-(2-2- dimethoxy-ethoxy}benzamide,
4) 4-amino-5-chloroN-{2-(diethylamino)ethyl]-2-[(2- methoxyethoxy)-methyloxy]benzamide,
55 B 4-amino-5-chloro-N-[2-{diethylaminolethyl]-2-(2- propanon-1-yl}-oxybenzamide,
6) 4-amino-2-benzoyimethyloxy-5-chloro-N-[2-(diethy- lamino)ethyll-benzamide,
7} 4-amino-2-{butan-2-on-3-yl)oxy-5-chloro-N-[2-{diethy- lamino)-ethyl]benzamide,

8) 4-amino-5-chloro-2-(cyciohexanon-2-yljoxy-N-[2-(die- thylamino}-ethyllbenzamide, ’ o

9) 4-amino-5-chloro-N-[2-(diethylamino)ethyi]-2-{5- hexen-2-on-3-yl}-oxybenzamide,
60 10} 4-amino-5-chloro-N-[2-(diethylamino)ethyl]-2-(2- hydroxyimino}-propan-1-ylloxybenzamide,
11} 4-amino-5-chloro-N-{2-(diethylamino}ethyl]-2-1(2- methoxyimino)-propan-1-ylloxybenzamide,
12} 4-amino-5-chloro-N-[{2-(diethylamino)ethyl]-2-(2- hydroxypropan-1-yl)oxybenzamide,
13) 4-amino-5-chioro-2-cyanomethyloxy-N-[2-{diethyla- mino}ethyl]-benxamide,
14) 4-amino-2-(carboxamidomethyloxy)-5-chloro-N-[2-(die- thylamino)-ethyl]benzamide acetate,
65 15) 4-amino-2-(2-butyn-1-yl)oxy-5-chloro-N-[{2-{diethyla- mino)ethyl}-benzamide,
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16) 4-amino-5-chloro-N-[2—{diethylamino)ethyl]-z-[z- {methylsulfinyl)-ethoxy]benzamide,
17) 4-amino-s-chloro-N-[2-{diethylamino)ethyl]-2-(pentan- 2-on-3-yl}-oxybenzamide,
18) 4-amino-2-(2-butanon-1-yl)oxy-s-ch!oro-N-[2¢(diethy- {amino}-ethyl]benzamide,
19) 4-amino-5-chloro-N-[2—(diethylamino}ethyl]-Z-(pentan» 2-on-1-yi)oxybenzamide,
s 20) 4-amino-5-ch|oro-2-{pentan-3—2-yl)oxy-N-(Z-diethy~ laminoethyl}-benzamide, 5
21) _4-amino-5-chloro-N-[2-(diethyiamino)ethyl]-2-(2-hy- drazino-2-oxo-ethoxy)benzamide,
22) threo-dﬁamind-S-chloro-N-[Z-(diethylamino)ethyl]- 2-hydroxybut-3-yljoxybenzamide,
23} erythro-4-amino-s-chIoro-N-[2-(diethylamino)ethyl]- 2-(2-hydroxybut-3-yl)oxybenzamide,
24} 4-amino-S-chIoro-N-[2-{diethylamino)ethy!]-2-[(2- methylamino)-2-oxoethylbenzamide
10 25) 4-amino—S—chloro-N-[z-(diethylamino)ethyl]-z-(ethyl--3-methoxy~croton—4—yl)oxybenzamide, 10
26) 4-amino-s-chloro-N-[Z—(diethylamino)ethyl]-2~(1,3- dioxolan-2-yl)-oxybenzamide,
27) 4-amino-5—chloro—N-{2-(diethylamino)ethyl]-2~{oxazo- lidin)-2-one-5-ylmethyl)oxybenzamide,
28) 4—amino—s-chloro-N-[2-(diethylamino)ethy]]_«2-(2-py-- ridinomethy!)-oxybenzamide,
- 29) 4—amino-5—chloro-N-[z-(diethylamino)ethyl]-z-tetra- hydrofurfuryl-oxybenzamide, and
15 30) A-amino-s-chIoro-N-[2—(diethylamino)ethyl]-z-(z- methoxyethoxyl)oxybenzamide, 15
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 | specified in claim 1 (or salt, hydrate or solvate thereof) prepared by
a process as claimed in any of claims 26-37.
20 39. A pharmaceutical composition comprising a compound as claimed in any of claims 1-21, or claim ¢
38, and a pharmaceutically acceptable carrier or vehicle.

Printed in the UK for HMSO, D8818335, 11/85, 7102.
Pubtished by The Patent Office, 25 Southampton Buildinas, London, WC2A 1AY, from which copies may be obtained.
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