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SUBSTITUTED [err] -DI KETONES AND THEI R USE The present. invention relates
t o «substy tut ed [err] dlketones and . their phyfsi ol BEPEAIOBP BEESabl e SG
salts and este ¢placed yseful in the tri@AtDmaiptioh :ipagddartnatopaged ..\7....
bowel di seases. f[“‘ 210 663 di scl oses | Claim(s) :paged ... to paged .. B....
3'-nitro-4'-chl 1 acet yl - acet onig-1gsrarihg(s) : paged ........ to paged ..........
[err],[err]-unsaturated dIOXO conpound whi ch XU S arggéﬁuectopmﬁd ,,,,,,,,,,
reIaX|ng and hypertensive effect. DE- A- 3, 3 AOG%.dl ol
substituted 1, 4-di hydropyridi'nes for t he preVéﬁiﬁ

di sorders and for treating troubles of the cerebral and peripheral bl ood
circul ati on. Substituted B-diketones and their use.

The present invention relates to substituted B-diketones and
their physiologically acceptable salts and esters, which are
useful in the treatment of inflammatory bowel diseases.

EP-A-0357403 discloses B-diketones which possess
cytoprotective efficacy in the stomach and in the duodenum '
and are useful in the treatment or prophylaxis of gastric and
duodenal ulcers.

It has now been found that some substituted B-diketones are
especially useful in the treatment of inflammatory bowel
diseases (IBD).

The term IBD encompasses chronic inflammatory conditions of
the gastrointestinal tract such as Crohn’s disease and
ulcerative colitis. The exact cause of the disease is still
unknown. Infectious agents, immunological abnormalities,
permeability disordérs and leukotrienes are some of the
factors suggested to play a role in the pathogenesis of IBD.
The present medical therapy (sulfasalazine, 5-ASA,
corticosteroids) is focused only on the diminishing of the
inflammatory response, and there is still a great requirement
for a more specific énd effective drug for the treatment of
IBD (Sutherland, cMAJ 137:799-802, 1987).

The present 'invention provides use of a compound of general

formula I

COR, ~
R-(CH=CH), CH=C\ I
' COR, '



Bul | .. Chem Japan, 4 1975, pp. 882-884, T.. Kawato et al.,

1 Soc. %)
di Scl osés t hEs Been Re el ati on of the conpounds
3-( p- hydr oxy H 4-pentadione and 3-(m - .-
hydr oxybenzyl|i Iht adi one. Bull. Chem Soc. Japan, 49(59,

1976, pp. '1368-1374, M Iwata £t al., refers to the condensation
products of aromatic al dehydes with ketone pronoted by Cu-11l, including
3- (2- met hoxybenzyl i dene) - 2, 4- pent anedi one. EP- A- 0, 008, 458 di scl oses
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-2, 4- pent anechedtreeroaryl group; '

wherein X, is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X; are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,

acetamido or;
R, §(0),

wherein m=0, 1 or 2 and R, is alkyl, aryl or aralkyl; or
carbamoyl which is optionally substituted by alkyl, aryl or
aralkyl; Y is oxygen or sulfur and X, is hydrogen, nitro or
halo; or a pharmaceutically acceptable salt or ester thereof
in the manufacture of a medicament for use in the treatment

of inflammatory bowel disease.

The present invention also provides a compound according to
the general formula II

COR,
R—(CH=CH) CH=C II

COR,

wherein n=0 or 1, R, is methyl, ethyl or cyclopropyl and R,
is ethyl or cyclopropyl and R is

B



Bull. Chim Sp

. N heb AN RSN R &-8, 1974, pp. 1683-1690, J.-P
Vecchi ordacci. a‘?ﬁi‘é‘“' ieﬁmjpacees ‘the conmpound benzyl i dene- 3-

hrexane- 2, 4- di. 688, table 1V). Eur. J. Med. Chem 22(2),
1988, pp. 111 ck et al., discloses in its experinents
protocol the. conpounds 4- (phenyl net hyl ene) - 3, 5- hept anedi one and 4- (3, 4-

di chl or ophenyl net hyl ene) - 3, 5- hept andi one.

wherein X, is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X, are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,

acetamido or;
R;5(0),

wherein m=0, 1 or 2 and R; is alkyl, aryl or aralkyl; or
carbamoyl which is optionally substituted by alkyl, aryl or
aralkyl or R, and R, are methyl and R is

1

X3

where X,, X, and X, are as defined above provided that one of
X, and X; is carbamoyl which is optionally substituted by
alkyl, aryl or aralkyl, or a pharmaceutically acceptable salt

or ester thereof.

The invention also provides a new compound according to the

general formula III

wherein n is 0 or 1, R, is methyl and X, is as defined above

and X, is
R;5(0),
wherein m is 1 or 2 and R; is alkyl, aryl or aralkyl and X;

is hydrogen, nitro, cyano, halo, trifluoromethyl, formyl,

carboxy or a group as defined for X,; or X, and X, are both
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excluding
3-[(2-chloro-5-nitrophenyl)methylene]-2,4-pentanedione.

The term "alkyl" as employed herein refers to an alkyl group
having preferably 1 to 2 carbon atoms.

The term “"alkoxy" as employed herein refers to an alkyl
residue as defined above linked to an oxygen atom.

The term "aralkyl" as employed herein refers to an alkyl
group having aryl, preferably phenyl as the substituent.

The term “aryl" as employed herein refers to a carbocyclic
.aromatic group containing from 6 to 10 carbon atoms in the ring
portion. The group may be a single ring or fused rings. Specific
examples are phenyl and naphthyl.

The term "heteroaryl" as employed hgrein refers to a monocyclic or
bicyclic aromatic group of carbon atoms containing one or more
heteroatoms such as nitrogen, oxygen or sulfur.

The preparation of compounds according to the formulae I and
II may be carried out in a similar way as described in
EP-A-0357403. For example the compounds of formula I may be
prepared by reacting a compound of the formula IV

R, ~CO-CH, ~CO-R, - IV

in which R, and R, are as defined above with a compound of

formula V

R—-(CH=CH) -2 v



corticoster id ea”& uged only on the dimnishing of the inflammtory

: reSpo'n;eTls r t|II .a great requirenent for a nore specific and
ef fective reatnent of IBD (Sutherland, CVAJ 137:799-802,
1987). entlon provi des use of a conpound of gener al

formula I 5 [err]

in which n and R are as defined above and Z is CHO or -CH,-Q,
wherein Q is halogen or some other activated group, in the
presence of acidic or basic catalyst to produce a comppund of

formula I or a compound of formula VI

/COR,
R-(CH=CH), CH,-CH VI
COR,

in which n, R,, R, and R are as defined above, which compound
is halogenated to give a compound of the formula VII

COR,
R-(CH=CH), CH;{—X VII
COR,

in which n, R,, R, and R are as defined above and X is
halogen and dehydrohalogenating compound VII to produce a
compound of the formula I.

The basic catalyst may be for example an organic or inorganic
base. The acidic catalyst may be for example a mineral or
sulfonic acid. The activated group Q may be a halogen orman
alkyl or aryl sulfonate.

When halogenating a compound of formula VI elementary
halogen, preferably chlorine or bromine may be used, or
another known halogenating agent such as sulfuryl chloride

may be used.

Salts of these compounds may be prepared by known methods.
Most commonly used physiologically acceptable salts are
sodium, potassium, ammonium, calcium and magnesium salts and
hydrochlorides or hydrobromides. Preferred esters of the



- 3 - wherein n=0 or 1, R[err] and Rlerr] are independently nethyl, ethyl
y opropyrhlszﬂhebtRasB;ereRB onal 'y substituted phenyl or heteroaryl

or
group; ereln X[err] is hydrogen, hydroxy or al koxy
which is optio

hy

ed by aryl; X2 and X3 are independently
droegen, nitro, cyano ha 0, r|fluoronethyl formyl, carboxy, acetam do
or; _ R[err]S(C»[err]

compounds of formula I are acyl or aroyl derivatives which

will hydrolyse under physiological conditions.

The above compounds may be formulated to dosage forms using
the principles which are known to those having average skill
in the art. Suitable solvents, gel forming ingredients,

dispersion agents, antioxidants and colourants may be added

in a normal way.

It is preferred to administer the compounds enterally. When
they are given orally, they may be in the form of tablets,
granules, capsules, emulsions, suspensions or solutions. It
is often advisable to use coated tablets or granules, i.e. so
called enterocoated preparations, to ensure that the medicine
reaches the desired part of the gastrointestinal tract.
Alternatively, the compositions may be given rectally in the
form of enemas or suppositories.

The effective dose varies considerably depending on location,
degree and severity of the disease being treated as well as
the age and the general condition of the patient. The
effective dose is generally from about 20 to 1000 mg per day,
preferably from 50 to 250 mg per day for an adult, once a day |

or divided into two to five doses.

In vivo tests

The efficacy of the compounds can be demonstrated by using a
model of chronic colonic inflammation in the rat, TNB-induced
chronic colitis. TNB-induced chronic colonic inflammation in
rats is an animal model which has been shown to resemble
highly human IBD. |



wherejn , err] Is alkyl, aryl or aral kyl; or carbanoyl

whi‘ch is tuted by aIkyI aryl or aralkyl; Y is oxygen or
sul fur and rogen, nitro or halo or a pharmaceutically
acceptabl e thereof in the manufacture of a nedi canent for use
in the treatnent of |nflannatory mel di sease. The present invention

al so provides a conpound accordlng to the general fornula |

[err] wherein n=0 or 1, Rlerr] is nethyl, ethyl or cycl opropyl and
Rierr] 20 mg of TNB (2,4,6-trinitrobenzenesulfonic acid) in 50 %

ethanol was administered into the lumen of the colon via a
rubber catheter inserted rectally to Wistar rats. The test
compounds were given rectally 1 h prior and 24, 48, 72 and
95 h after TNB. The rats were sacrificed 96 h after TNB and
their colons were scored according to occurence of ulcers and
inflammation. The number of animals in each group was at
least 8. 5-ASA (S5-aminosalicylic acid), a clinically used
drug for the treatment of IBD was used as a reference
compound. The results are presented in the Table 1.
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Table 1.

are i ndependently hydrogen,

nitro,

The effect of test compounds on the damage score of chronic

inflammation induced by TNB.

Test compound Dose % inhibition
mg/kg against control
S-ASA 105 24
1 30 37
2 30 28
3 10 18
30 57
4 30 54
5 30 43
6 30 41
7 10 60
30 48
8 10 51
30 62
9 30 40
10 10 27
11 30 32
12 30 52
13 30 58
14 30 30



Rl err.S(9 [err] This§l cepReplacad or 2 and Rlerr] is alkyl, aryl or aral kyl
or ‘car banoyl mhi1 y substituted by al ky, -aryl or aral kyl or
Rierr] and Rl err] d Ris [err] wher e

Xerr], Xerr] and X err] are as defined above provided that one of X2 and
X3 is carbamoyl which is optionally substituted by alkyl, aryl or aralkyl,
or a pharmaceutically acceptable salt or ester thereof.

Test compounds

3—-(4-hydroxyphenyl )methylene-2,4-pentanedione
3-(4~-methoxyphenyl)methylene-2, 4-pentanedione
3-(3-nitrophenyl)methylene~2,4-pentanedione
3-(4~trifluoromethylphenyl)methylene-2, 4~pentanedione
3-(4-nitrophenyl)metkylene-2,4-pentanedione
3—(2~-nitrophenyl )methylene-2,4-pentanedione
3-(4~cyanophenyl )methylene-2,4-pentanedione
3-(3~-cyanophenyl )methylene-2,4-pentanedione

O 0O N G N & w N

3-[(4-(N-phenethyl)carboxamido-phenyl )methylene]-

2,4-pentanedione

10 3-[(S5-nitrofuryl)methylenel-2,4-pentanedione

11 4-[(4-cyanophenyl)methylene]-3,5~heptanedione

12 2-[(4-cyénophenyl)methylene]—l,3—dicyclopropyl—1,3-
propanedione

13 2—[(3-trif1uoromethy1pheﬁyl)methylene]—1,3—dicycloprbpyl—l,3-
propanedione

14 2~[({4-carboxyphenyl)methylene]-1,3-dicyclopropyl-1,3-

propanedione

The test compounds significantly decreased the ulceration
and inflammation of the colons. The test compounds were much
more potent than the reference compound 5-ASA and should
therefore be more effective than 5-ASA in the treatment of
human IBD.



The i nventinaRnal 52 g ' a new conpound according to the general fornula
én(ﬁgﬁ %grr] wherein nis 0 or 1, Rerr] is nethyl

1 1 : f
and Xl err] U"MHI"&H,! "above and Xferr] is
Rlerr] S(O[

mis 1 or 2 and R3 is alkyl, aryl or aral kyl and
Xerr] is hydrogen, nitro, cyano,jchal o, trifluoronethyl, fornyl, carboxy or
a group as defined for X2; or X2 and X3 are both

The following examples illustrate the production of compounds

of use according to the invention.

Example 1

3-{ (4-Phenylsulfonylphenyl )methylene -2, 4-pentanedione

To a solution containing 2.1 g of 4-phenylsulfonylbenzalde-
hyde and 1.5 g of 2,4-pentanedione in 10 ml of 2-propanol was
added 1 ml of thionyl chloride with stirring at 20°C. The
solution was stirred for 1lh at 20°C and evaporated to dryness
in vacuo. The residue was crystallized from toluene, mp
102-105°C.

Example 2

3-{(4-Methylsulfonylphenyl)methylene]-2,4-pentanedione

The procedure described in Example 1 was repeated by using
1.1 g of 4-methylsulfonylbenzaldehyde and 1.5 g of
2,4-pentanedione. The product was crystallized from ether, mp
139-140°C.

Example 3

3~-[(4~-Carboxamidophenyl )methylenel-2, 4-pentanedione

A mixture containing 1.8 g of 4-carboxamidobenzaldehyde,

1.1 g of 2,4-pentanedione, 0.2 g of piperidine and 0.2 g of
acetic acid in 40 ml of toluene was refluxed for 3 h by using
a Dean-Stark separator. The warm clean toluene solution was
decanted from the tarry residue and cooled. The crystalline
product was filtered and dried. Mp 154-155°C.



-9 - nltro or X[err] is nitro and X err] is cornmyl or halo
or® "Mhen c2 Re%““’, X[ err] may be carboxy, or X[er?{ and X err]
may bot h n n-0 and X err] is al koxy substituted by aryl,
or mhen i s hydroxy or al koxy optionally substituted

by aryl; or a pharnaceutlcally gcceptable salt or ester thereof but

excl udi ng - (phenyl net hyl ene) - 3, 5]heptanedione,

- (3, -di chl orophenyl net hyl ene) - 3, 5- heptanedione,

3-[(2-ch|orqﬁéigggégfhenyl)nethylene] 4- pent anedi cne, and'
3- (phenyl et 2, 4 hexanedlcne The term "al kyl" as enpl oyed
herein refers to an al kyl group

4-{ (4-Nitrophenyl)methylene]-3,5-heptanedione

The procedure described in Example 1 was repeated by using
1.5 g of 4-nitrobenzaldehyde and 2.0 g of 3,5-heptanedione.
Yield 1.7 g, yellow oil.

Example 5

3-[(3,4-Dichlorophenyl)methylene]-2,4~-pentanedione

The procedure described in Example 1 was repeated by using
4.26 g of 3,4-dichlorobenzaldehyde and 3.0 g of 2,4-pentane-
dione. vield 1.3 g, mp 73°C.

Example 6

3-[{(4-Chloro-3~nitrophenyl)methylene]~2,4-pentanedione

The procedure described in Example 1 was repeated by using
1.85 g of 4-chloro-3-nitrobenzaldehyde and 1.5 g of
2,4-pentanedione. Yield 1.32 g, mp 110-111°C.

Example 7

3—-[ (4~ (N-Phenethyl)carboxamidophenyl )methylene]-2,4-

pentanedione.

The procedure described in Example 1 was repeated by using
2.5 g of 4-(N-phenethyl)carboxamidobenzaldehyde and 1.0 g of
2,4-pentanedione. Yield 0,5 g, mp 146-149°C.



hagiqg_prqferably 1 to 2 carbcn atons. The term "al koxy" as enpl oyed
hefei 'n T ef erBisShe eplacedsi due as defined above |inked to an oxygen
atom The t§ﬂ ﬂﬁ3 1'&5 enpl oyed herein refers to an al kyl group as
defi ned above referably phenyl as the substituent. The term
"aryl" as enployed herein refers zsa carbocyclic aromatic group
containing from6 to 10 carben at in the ring portion. The group may be
a single ring or fused rings. Specific exanples are phenyl and naphthyl.
The term "he o ]yI% as enployed herein refers to a nonocyclic or
bi cyclic aro#%gﬁgigfﬁup of carbon atons contai ning one or nore heteroatons
such as nitrogen, oxygen or sulfur. The preparation of conpounds
according to 3thq 4f—Q’(JPﬂfle-3Ln<'51@(i!ophkn§§¥m@€h§§éﬁé ed2 Qpl pé Rt FnSATGAAT WAy as
described in P- A-0357403. For exanple the conpounds of fornmula I nay be
prepared by reacting a conpound of the fornula IV

To a solution containing 1.84 g of 2-nitroterephtaldi-

carboxaldehyde and 1.00 g of 2,4-pentanedione in 10 ml

trifluoroacetic acid were added 0.9 ml of thionyl chloride
and a catalytic amount of water. The solution was stirred for
2 h at 20°C. 30 ml of water was added and the mixture was
extracted with ether. The ether extract was washed several
times with Na,CO,-solution and dried over K,CO,. After
filtration the solvent was evaporated in vacuo. The product
was purified by column chromatography. Yield 0.2 g, mp
102-104°cC.

Example 9

3-[(3,5-Dinitro-4-hydroxyphenyl)methylene]-2,4-

pentanedione.
The procedure described in Example 1 was repeated by using
2.12 g of 3,5-dinitro-4-hydroxybenzaldehyde and 1.5 g of

2,4-pentanedione. Yield 1.9 g, mp 158°C.

Example 10

3—[(3,5-Dinitrophenyl)methyléne]—2,4—pentanedione

The procedure described in Example 1 was repeated by using
2.53 g 3,5-dinitrobenzaldehyde and 2.43 g of 2,4-pentane-
dione. Yield 0.8 g, mp 101-105°C.



Rlerr]-COCHerr]-CO R err] IV in which Rlerr]
ntd R efr] ame Shet dasfies ¢sdve with a compound of formula V
RS 71—
- 6 - .

| 13

Example 11

3-[3-(4-Methoxyphenyl)propenylene]-2,4-pentanedione

To a solution containing 2.45 g of 4-methoxycinnamaldehyde in
90 ml of toluene was added 2.2 g of 2,4-pentanedione, 0,26 g
of piperidine and 0.45 g of acetic acid. The solution was
refluxed in N, atmosphere for 1 h and the water formed in the
reaction was azeotropically distilled off by using a
Dean-Stark water separator. The solution was evaporated to
dryness in vacuo. The residue was trifurated with ether. The
crystalls were filtered. Yield 0.65 g, mp 108-110°C.

Example 12

3-[(5-Nitrofuryl)methylene]-2,4-pentanedione

A solution containing 2.43 g of S5-nitro-2-furanecarbox-
aldehyde diacetate, 1.5 g of 2,4-pentanedione and 0.1 g of
water in 5 ml of tetrahydrofurane was saturated with hydrogen
chloride gas at 20°C. The mixture was stirred for 1 h and
evaporated to dryness in vacuo. The product was
recrystallized from acetic acid. vield 0.1 g, mp 117-120°C.

Example 13

3-[(5-Nitrothienyl)methylene]-2,4-pentanedione

The procedure described in Example 12 was repeated by using
2,59 g of 5-nitro-2-thiophenecarboxaldehyde diacetate, 1.5 g

of 2,4-pentanedione. Yield 0.5 g, yellow viscous oil.



in which n, and fined above and Z is CHO or -CH err]-Q wherein Q
|s‘haJogen or T V%ted group, in the presence of acidic or
basi c catalyst onpound of formula | or a compound of formula

\Y/| [err] in which n, Rerr], Rerr]

and R are as deflned above, which conpound I's hal ogenated to give a

conmpound of the formula VI | [err]
Example 14

3-(3-Pyridylmethylene)-2,4-pentanedione
Thé procedure described in Example 3 was repeated by using
3.21 g of pyridine-3-carboxaldehyde and 3.3 g of

2,4-pentanedione. Yield 2.95 g, mp 52-57°C.

Example 15

3—(4—Pyridy1methy1ene)-2,4—pentanedione hydrochloride

A solution contéining 1.1 g of pyridine-4-carboxaldehyde and
1.0 g of 2,4-pentanedione in 10 ml of N,N-dimethylformamide
was saturated with hydrogen chloride gas at 20°C. The
solution was stirred for 1 h at 20°C and then for 2 h at
80°C. The solvent was evaporated in vacuo and the residue was
crystallized from ethanol. Yield 0.17 g, mp 175-186°C.

Example 16

3-(3-Quinolylmethylene)-2,4-pentanediore hydrochloride

The procedure described in Example 3 was repeated by
refluxing 2.4 g quinoline-3-aldehyde, 6.6 g 2,4—pentanédione,
0.4 g piperidine and 0.8 g acetic acid in 100 ml toluene.
Yield 1.4 g, mp 99-101°C.

Example 17

3—[(3—Carboxy—4—hYdroxyphenyl)methYlene]-Z,4—pentanedione

A mixture containing 2 g 3-carboxy-4~hydroxybenzaldehyde, 4
ml 2,4-pentanedione and 20 ml tetrahydrofuran was saturated
with hydrogen chloride gas. The solution was stirred for 20 h



in whichn, Rerrj, err] and R are as defined above and X is hal ogen and
déﬁ&drohalod@ o A%V | to produce a compound of the formula I.
The basic cat or exanpl e an organi c or -inorganic base. The
acidic cataly exanple a mneral or sulfonic acid. The
activated group Q may be a hal ogepgor an al kyl or aryl sulfonate. When
hal ogenati ng a conpound of fornula VI elenentary hal ogen, preferably

chl orine or brom ne may be used, or another known hal ogenating agent such

as sul fgrxtf)l E\ftl ®0i°@etaEEEYe% ttéed tSahE§n@§3th&S@é€@érprﬂﬁlilsré@ﬂd@@tWab?
prepared by known methods.. Mbst cognon|y” used physi ically acceptable
salts are so&F@ﬁFag§ﬂ§§ 'ﬁﬁPmaﬁﬁ§NHHEFL§5PC?Hn1Q%%Fﬁtéﬂ%siun1sa|ts and

Example 18

3-[[(4-(2~Phenylethoxy)phenyl ]methylene]-2,4~pentanedione

The procedure described in example 8 was repeated by using
5.9 g of 4-(2-phenylethoxy)benzaldehyde, 3.9 ml of 2,4-
pentanedione, 26 ml of trifluorocacetic acid and 2.1 ml of

thionyl chloride. Yield 4.7 g, an viscous oil.

Example 19

2-[(4—Acetamidophehy1)methylene]—l,3—dicyclcpropyl-l,3—
propanedione -

A mixture containing 1.6 g 4-acetamidobenzaldehyde, 1.5 g
1,3.dicyclopropyl-1l,3-propanedione, 0.2 ml of piperidine and
0.4 ml of acetic acid in 50 ml of toluene was refluxed for 3
h by using a Dean-Stark separator. After standing over night
at room temperature the crystalls were filtered and washed
with toluene. The product was recrystallized from ethanol..
Yield 2.0 g, mp 166-167°C. '

Example 20

2-{ (4-Methoxyphenyl )methylene]-1,3-dicyclopropyl-1,3—
propanedione

The procedure described in Example 19 was repeated by using
0.68 g 4-methoxybenzaldehyde and 0.77 g 1,3-dicyclo-
propyl-1,3-propanedione. Yield 0.46 g, mp 60.5-61.5°C.
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havi ng average skill in the art.1§uitable sol vents, gel formng
I ngredi ents,

Example 21

4-[(3-Cyanophenyl)methylene]-3,5-heptanedione

The procedure described in Example 19 was repeated by using
1.82 g 3-cyanobenzaldehyde and 3.5 g 3,5-heptanedione. Yield

0.4 g, mp 51-E2°C.

Example 22

4-[ (4-Cyanophenyl)methylene]-3,5-heptanedione
The produre described in Example 19 was repeated by using
2.6 g 4-cyancbenzaldehyde and 5.0 g 3,5-heptanedione. Yield

2.8 g, mp 59-60°C.

Example 23

3-{({4-Cyanophenyl)methylene]~4~cyclopropyl-2,4-butanedione

The procedure described in Example 19 was repeated by using
2.6 g 4-cyanobenzaldehyde and 2.5 g 4-cyclopropyl-
2,4-butanedione. The product was purified by column
chromatography. Yield 0.37 g, mp 83-85°C.

Example 24

2-{ (4-Cyanophenyl )methylene}-1,3-dicyclopropyl-1i,3-

propanedione

The procedure described in Example 19 was repeated by using
3.78 g 4-cyanobenzaldehyde and 2.23 g 1,3-dicyclo-
propyl-1,3-propanedione. Yield 1.5 g, mp 100-102°C.



dlspe§5|on ents nts and colourants may be added in a nornal

may i mni ster the conpounds enterally. Wen they are
gi'ven orallym iﬁmﬁ n the formof tablets, granules, capsules,

emul si ons qutlons It is often advisable to use coated
tablets or granules, i.e. so callegizenterocoated preparations, to ensure
that the nedicine reaches the desired part of the gastrointestinal tract.

Al ternatively, the conpositions nmay be given rectally in the formof enemas
or suppositorErampleTR® effective dose varies considerably dependi ng on

| ocation, degree and severity of the disease being treated as well as the
age and the general condition of tqﬁﬁfatlent The-.effective dose is

general |y frofrhbouBromothiqumpb)mgtielenml-2 piwrentanedifangm 50 to 250 ny
per day for an adult, once a day or divided into two to five doses.

To a solution containing 5.73 g 5-bromothiophene-
2-carboxaldehyde and 5.0 g 2,4-pentanedione in 25 ml of
2-propanol, 2.9 ml thionylchloride was gradually added. The
mixture was stirred for 2 h at 20°C. 120 ml of conc.

Na, SO, -solution was then added and the mixture was extracted
with ether. The solvent was evaporated in vacuo and the
crystalline residue was washed with cold ether. Yield 3.9 g,
mp 70-74°C.

Example 26

2-[(3-Trifluoromethylphenyl)methylene}-1,3-dicyclopropyl-1, 3~

propanedione
The procedure described in Example 19 was repeated by using
2.15 ml 3-trifluoromethylbenzaldehyde and 2.42 g

1,3-dicyclopropyl-1,3-propanedione. Yield 2.71 g, mp 56-58°C.

Example 27

2-[(4-Carboxyphenyl)methylene]-1,3-dicyclopropyl-1, 3-
propanedione

The procedure described in Example 19 was repeated by using
3.0 g 4-carboxybenzaldehyde and 3.06 g 1,3-dicyclopropyl-
1l,3-propanedione. Yield 1.7 g, mp 175-178°C.



In viyo tests The efficacy of. the conpounds can be denDnstrated by u5|ng

a nodel of chronic colonic inflammtion
calitis. TNB-induced chronic colonic |nflannat|on anlnal
model whi ch has been shown to resenble hi ghly hu

CLAIMS

1. Use of a compound of formula I

JCOR,
R—(cn=cn)ncn=§ I
'COR,

wherein n=0 or 1, R, and R, are independently methyl, ethyl

or cyclopropyl and R is an optionally substituted phenyl or
heteroéryl group;

SRS SR RO G

wherein X, is hydrogen, hydroxy or'alkoxy which is optionally

substituted by aryl; X, and X; are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,

acetamido or;
R; S(0),

wherein m=0, 1 or 2 and R; is alkyl, aryl or aralkyl; or
carbamoyl which is optionally substituted by alkyl, aryl or '
aralkyl; Y is oxygen or sulfur and X, is hydrogen,.nitro or
halo; or a pharmaceutically acceptable salt or ester thereof
in the manufacture of a medicament for use in the treatment
of inflammatory bowel disease.

2. The use according to claim 1, in which, in the compound of

formula I, X, is hydroxy or alkoxy.



20 ng ,of TNB (2,4, 6-trinitrobenzenesul fonic acid) in 50'@6ethanol was
admi ni stered into the lumen of the colon vi aris Shed? AR SRRk, i nserted

rectally to Wstar rats. The test conpounds Iy 1 h prior
and 24, 48, 72 and 95 h after TNB. The rats %Hﬂ”gmn“ﬂ 96 h after TNB
and their colons were scored accofging to occ rs and

I nfl ammati on. The nunber of animals in each group was at |east 8. 5-ASA
(5-amnosalicylic acid), a clinically used drug for the treatnment of |BD
was used as a.r Fher asecacoopding. téheladmult srare fhewhich] in the Eampeouhd of

formula I, one of X, and X; is nitro, cyano, trifluoromethyl,
carboxy or carbamoyl which is substituted by aryl.

4. The use according to claims 1 to 3, in which the compound
is

3-(4-hydroxyphenyl )methylene-2,4-pentanedione,
3-~(4-methoxyphenyl )methylene-2,4-pentanedione,
3-(3-nitrophenyl )methylene-2, 4-pentanedione,
~(4-nitrophenyl)methylene-2,4-pentanedione,
3-(2-nitrophenyl )methylene-2, 4-pentanedione,
3-[(4—(N—phenethy1)carboxamido-phenyl)methylene]4

- 2,4-pentanedione,

3-[(5-nitrofuryl)methylene]-2,4~-pentanedione, or

2-[ (4-carboxyphenyl)methylene]-1,3~dicyclopropyl-1,3—-

propanedione or a pharmaceutically acceptable salt or ester
thereof.

5. The use according to claims 1 or 3, in which, the compound
is 3-(4-trifluoromethylphenyl)methylene-2,4-pentanedione.

6. The use according to claims 1 or 3, in which, the compound
is 3-(4-cyanophenyl)methylene-2,4-pentanedione.

7. The use according to claims 1 or 3, in which, the compound
is 3-(3-cyanophenyl)methylene-2,4~-pentanedione.

8. The use according to claims 1 or 3, in which, the compound
is 4=[(4-cyanophenyl)methylene]-3,5-heptanedione.

9. The use according to claims 1 or 3, in which, the compound
is 2-((4-~- cyanophenyl)methylene]—l 3-dicyclopropyl-1,3-

propanedione.



Table,1. ,The effect of test conpounds on t h&higlsiee sB@@qum&ichronlc

|nflannat|on I nduced by TNB. . Dose
% i nhi bition agalnst

control 5- ASA
1 ' 30 20 37

10. The use according to claims 1 or 3, in which, the
compound is 2-[(3-trifluoromethylphenyl)methylene]-1,3-di-
cyclopropyl-1,3-propanedione.

11. A compound according to the general formula II

COR,
R-(CH=CH) CH=C I1
COR,

wherein n=0 or 1, R, is methyl, ethyl or cyclopropyl and R,
is ethyl or cyclopropyl and R is

xz%é >“
X

3

wherein X; is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X; are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,

acetamido or;

R, 5(0),

wherein m=0, 1 or 2 and R; is alkyl, aryl or aralkyl; or
carbamoyl which is optionally substituted by alkyl, aryl or
aralkyl or R, and R, are methyl and R is

Xz‘é§>
X3

where X,, X, and X; are as defined above provided that one of
X, and X; is carbamoyl which is optionally substituted by
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30
30
30
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41 21
48 8 ' 10
62
alkyl, aryl or aralkyl, or a pharmaceutlcally acceptable salt

o

or ester thereof.

12. A compound according to claim 11 wherein in the compound
of formula II one of X, and X; is cyano or trifluoromethyl.

13. 2-[{(4-Acetamidophenyl)methylene]-1,3~dicyclopropyl-1,3-

propanedione.

14. 2~[(4-Methoxyphenyl)methylenel-1,3-dicyclopropyl-1,3-
propanedione. '

15. 3-[(4-Cyanophenyl)methylene]-4-cyclopropyl-
2,4-butanedione.

16. 2-[(4-Cyanophenyl)methylene]-1,3-dicyclopropyl-1, 3-
propanedione.

17. 2-[(3-Trifluoromethylphenyl)methylene]-1,3-dicyclopropyl-
1,3-propanedione.

18. 2—!(4—Carboxyphenyl)methylene]-l,3—dicyclopropyl—1,3-
propanedione or a pharmaceutically acceptable salt or ester
thereof.

19. 4-[(4-Nitrophenyl)methylene]-B,5¥heptanedione.
20. 4-{(3-Cyanophenyl)methylene]-3,5-heptanedione.
21. 4-[(4-Cyanophenyl)methylene)-3,5-heptanedione.
22. 3-[(4-Carboxamidophenyl)methylene]-2,4-pentanedione.

23. 3-[(4-(N-phenethyl)carboxamidophenyl )methylenej-2,4-

pentanedione.

60
51
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13
30
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24. A compound according to the genefél formula III

X COR,

/
xr@ (CH=CH) n—cn=<< 111
X . COR,

3

wherein R, is methyl, n is 0 or 1, X, is hydrogen, hydroxy or
alkoxy which is optionally substituted by aryl, and X, is;

R,5(0),

vherein m is 1 or 2 and R, is alkyl, aryl or aralkyl, and X,
is hydrogen, nitro, cyano, halo, trifluoromethyl, formyl,
carboxy or a group as defined for X,; or X, and X; are both
nitro or both cyano; or X, is nitro and X; is formyl or halo;
or when X; is hydroxy, X, may be carboxy or X, and X; may
both be hydrogen when n=0 and Xl'is'hydroxy or alkoxy
optionally substituted by aryl, or when n=1 and X, is hydroxy
or alkoxy optionally substituted by aryl; '

or a pharmaceutically acceptable salt or ester thereof but
excluding
3-[(2-chloro-5-nitrophenyl) -methylene]-2, 4-pentanedione.

25. 3-{(4-Phenylsulfonylphenyl)methylene]-2,4-pentanedione.
26. 3-[(4-Methylsulphonylphenyl)methylene}-2,4-pentanedione.
27. 3-[(4—Chloro¥3-nitrophenyl)methylene]-2,4-pentanedione.

28. 3-{(4-Formyl-3-nitrophenyl)methylenel-2,4-~

pentanedione.

29. 3-((3,5-Dinitro-4-hydroxyphenyl)methylene-
2,4-pentanedione or a pharmaceutically acceptable salt or

ester thereof.



10 - ,Test

2 L'§ Cﬁ net

hoxyphenyl ) net hyl ene- 2, 4- pent ah
3-(3-ni trophenyl ) net hyl ene- 2, 4- pentaned|on “
3-(4-trif|uoronethy|phenyl)nethylﬁ e-2,4-p

3-(4-nitrophenyl) net hyl ene- 2, 4- pe

conpounds 1. 3-(4- hydcoxyphenyljﬁéth Iene 2 4- pent anedi one

anedi one 6

3-(2-nitrophenyl) net hyl ene- 2, 4- pent anedi one 7
(4- cyanophenyl ) net hyl ene-2, 4- pent anedi one 8

3-

3-(
3-
3-
4-[
2-|

5-ni trof

(
E4 cyanop
(4- cyanopﬁ@ﬁfﬂ?ﬁ@@ﬁ&F@ﬂéy §°338F695Foﬁﬁgby9rle§ter thepegfanedi one

3- cyanOphéﬁyI)ﬁelﬁ?hénBlBlEerhPaﬁédﬂéﬁngene]'2 4-pentanedione.
4- (N- phenet hyl ) car boxam do- phenyl ) net hyl enel - 2, 4- pent anedi one

ﬁinEU?R@lbﬁQﬁbxg—ﬁ-BﬁaE8999h9ﬂﬁylé§e]-2 4-pentanedione a

enyl) net hyl ene] =3 ahedi

32. 3-[[(4-(2-Phenethyloxy)phenyl)methylene]-
2,4-pentanedione.

33. 3-[3-(4-Methoxyphenyl)propenylene]-2,4-pentanedione.

34. A compound according to any one of claims 11 to 33" for
use as a medicament.

35. A compound according to any one of claims 11 to 33" for

'the use in the treatment of inflammafory bowel disease.

36. A pharmaceutical composition comprising a compound
according to any one of claims 11 to 33 and a
pharmaceutically acceptable carrier or diluent.

37. Use of a compound as defined in any one of claims 11 to
33 for the manufacture of a medicament for use in the
treatment of inflammatory bowel-disease.

38. The use according to any one of claims 1 to 10 or 37, in

‘which the inflammatory bowel disease is ulcerative colitis,

39. The use according to any one of claims 1 to 10 or 37;'in
which the inflammatory bowel disease is Crohn’s disease.

10



¢

13 [(3=tr|fluoronethylphenyl)net ' *1;3 .di cycl opropyl -1, 3-
prop&héﬁlone 14 2-[(4- carboxyphenyl)nethylene] 1, 3- dlcyclopropyl 1, 3-
propanedlone The test conpounds S|gn|f|cantly decreased the

ul ceration and inflammation of_ ihe colons. The test conpounds were
much nore potent than the reférence conpound 5-ASA and shoul d
therefore be nore effective than 5-ASA in the treatnent of human | BD.
REPLACEMENT SHEET ABSTRACT

SUBSTITUTED Q-DiKE‘I'ON'ES AND THETR USE

Compounds of formula

COR,
R-{CH=CH), CH=C 1
COR,

wherein n is 0 or 1, R, and R, are independently methyl,
ethyl or cyclopropyl and R is an optionally substituted
phenyl or heteroaryl group or salt or ester thereof are
useful in the treatment of inflammatory bowel disease.
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. 33
omgng axawpﬁés id-kedtrate the p
W 1igi-t{he |nv%mﬁLmn= vﬁkahple 1 Clai -
3-[ (4 Phenw su ,enyl’@h%im netthylsged].-.2,|4- pent a %bo () Top”h‘;egoi ut‘Pé?ﬁged ----------
cont ai ni ng 2/1 Q,,?, 4- .Qh@BﬁV"SLtbf;ﬁQytﬂ b'e.nz alde- h ,d H%S)S ga ........ to paged ..........
2, 4-pent ankdi'one in 10 m of 2-propano# jwas addéf é{i!b?ﬂacbf t PASSHy - ChIPagsdd & ...
with stirring .at. 20] err a0l ution iwas stifP&dsf OF BRECEIPRO[.err.].C. and
evapor afdditich aFr y&%@rﬁ hg{ﬁm‘#h&!ﬂeﬂeu g nag EF FZBELP T8 T ol Uene,

np 102- {@aew,] Gs hydroxy, X, may be carboxy, or X, and X; may both
be hydrogen when n=0 and X, is alkoxy substituted by aryl, or
when n=1 and X, is hydroxy or alkoxy optzonally substituted
by aryl;

th

@ﬂﬁggmgmn' pageap

or a pharmaceutically acceptable salt or ester thereof but
excluding
3-[{(2~-chloro-5-nitrophenyl)methylene}-2,4~pentanedione. -

The term "alkyl"” as employed herein refers to an alkyl group
having preferably 1 to 2 carbon atoms.

The term "alkoxy" as employed herein refers to an alkyl
residue as defined above linked to an oxygen atom.

The term “aralkyl" as employed herein refers to an alkyl
group as defined above having aryl, preferably phenyl as
the substituent.

The term "aryl" as employed herein refers to a carbocyclic
aromatic group containing from 6 to 10 carbon atoms in the ring
portion. The group may be a single ring or fused rings.
Specific examples are phenyl and naphthyl.

The term "heteroaryl" as employed herein refers to a monocyclic
or. bicyclic aromatic group of carbon atoms containing one or

ﬁorg hetercatoms such as nitrogen, oxygen or sulfur,

The preparation of compounds according to the formulae I and
IT may be carried out in a similar way as described in
EP-A-0357403. For example the compounds of formula I may be
prepared by reacting a compound of the formula IV

in which R, and R, are as defined above with a compound of
formula V

REPLACEMENT SREET|
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Exanpl e 2, —3‘%§4LNELD¥L§QLLQEY|phenyl)nEthyIene]-2,4-pe§FgthMﬁ%ISHQﬂé

procedure described in Exanple 1 was repeated by using 1.1 g of

oot L MRS o2, . * “ Sopipoeg e e procuc v

3-[(4-Carboxanid5phényT)ﬁthylenqh—2,4-pentanedione A m xture containing
1.8 g of 4-carboxam dobenzal dehyde, 1.1 g of 2, 4-pentanedione, 0.2 g of
pi peridine and 0.2 g of acetic acid in 40 m of toluene was refluxed for 3

h by using crarms
1. Use of a compound of formula I

/COR,

é

R~(CH=CH), CH=C I
‘COR,

wherein n=0 or 1, R, and R, are independently methyl, ethyl
or cyclopropyl and R is an optionally substituted phenyl or
heteroaryl group; '

wherein X, is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X; are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,

acetamido or;
R; S{(0),

wherein m=0, 1 or 2 and R; is alkyl, aryl or aralkyl; or
carbamoyl which is optionally substituted by alkyl, aryl or

'_5ra1ky1; in which the terms "“alkyl", “alkoxy" and "aralkyl"
are as defined herein; Y is oxygen or sulfur and X, is
hydrogen, nitro or halo; or a pharmaceutically acceptable
salt or ester thereof in the manufacture of a medicament
for use in the treatment of inflammatory bowel disease.

2. The use according to claim 1, in which, in the
compound of formula I, X; is hydroxy or alkoxy.

- REPLACEMENT SHEET
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the tarry resid

~dried:
Exanpl e 4

Np 154- 155[err]

crystalhkine product was filtered and

a Dean- Stark se lﬁﬂﬂﬂ"@ﬂ%cl ean toI uene sol uti SHPACEMENESHERT t r om

a1y(4- Ry o st AR Wit hy | 1o bt Yaded o "dkoxy " ‘and
"aralkyl™ are as defined herein; or a pharmaceutically
acceptable salt or ester thereof, but‘excluding
4-(phenylmethylene) -3, 5-heptanedione,
4-(3,4-dichlorophenylmethylene)-3,5-heptanedione and
3-(phenylmethylene) -2, 4-hexanedione.

12. A éompound accbrding to claim 11 wherein in the compound

of formula II one of X, and X, is cyano or trifluoromethyl.

13. 2-[(4-Acetamidophenyl)methylene}-1,3-dicyclopropyl-1,3-

propanedione.

14. 2-[(4-Methoxyphenyl)methylene]-1,3-dicyclopropyl-1,3-~
propanedione. '

15. 3—[(4—Cyanopheny1)methylene]-4-cyclopropy1—
2,4-butanedione.

16. 2-[(4-Cyanophenyl)methylene]-1,3-dicyclopropyl-1,3-
propanedione.

17. 2-{(3-Trifluoromethylphenyl)methylene}-1,3-dicyclopropyl-
1,3-propanedione.

18. 2-[(4-Carboxyphenyl)methylene]-1,3-dicyclopropyl-1,3-
propanedione or a pharmaceutically acceptable salt or ester
thereof.

19. 4-[(4-Nitrophenyl)methylene]-3,5-heptanedione..

20. 4-[(3-Cyanophenyl)methylene]-3,5-heptanedione.’

21. 4-[(4-Cyanophenyl)methylene]-3,5-heptanedione.

22. 3-[(4-Carboxamidophenyl )methylene]-2,4-pentanedione.

23. 3-[(4-(N-phenethyl)carboxamidophenyl)methylene]-2,4-

pentanedione.

. | REPLACEMENT SHEET
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The procedure described in Exanple 1 was repeated by using 1.5 g of
4- ni tr obenzal F nmmﬂﬂnu uJﬂllof 3, 5-heptanedione. Yield 1.7 g; yellow oil.
““Exanple-5 3 ¢ #8ienyl ) met hyl ene] - 2, 4- pent anedi one The
procedure described in "Exarrpl e 1 was repeated by using 4.26 g of

3, 4-di ¢hl or obenzal dehyde and 3. @2 of 2, 4-pentane- dione. Yield 1.3 g, np
73C. Exanpl e 6 3-[ (4-Chl oro-3-ni trophenyl ) met hyl ene] - 2, 4- pent anedi one

24. A compound according to the general formula III

X /COR,
xz-@— (CH=CH) n—CH=c\: III

wherein R; is methyl, n is 0 or 1, X, is hydrogen, hydroxy or
alkoxy which is optionally substituted by aryl, and X, is;

R, 5(0),

wherein m is 1 or 2 and R; is alkyl, aryl or aralkyl, and X,
is hydrogen, nitro, cyano, halo, trifluoromethyl, formyl,
carboxy or a group as defined for X,; or X, and X; are both
cyano; or X, is nitro and X; is formyl; or when X, is
hydroxy, X, may be carboxy or X, and X; may both be hydrogen
when n=0 and X; is alkoxy substituted by aryl, or when n=1
and X; is hydroxy or alkoxy optionally substituted by aryl;
in which *alkyl", "alkoxy" and faralkyi" are as defined
herein; or a pharmaceutically acceptable salt or ester
thereof.

25. 3—[(4-Phenylsulfohylphenyl)methylene]—z.4—pentanedione.
26. 34[(4-Methyléulphonylphenyl)methylene]-2,4—pentanedione.

27. 3-[(4—Formy1—3-ﬁitrophenyl)methylene]-z,4-
pentanedione.

REPLACEMENT SUE¥T,

12 MAR 1998




The procedure descri bed- iﬁwE*aane 1 was repeated by using 1.8§E5L%EEMENTSHEET

4-ch|or0-3-nitrobe e and 1 5 g of 2,4-pentanedione. Yield 1.32 g,

p 110-111[err]C.

3-[(4- (N-Phenet hyI %M I ) met hyl ene] - 2, 4- pent anedi one. The

procedur.e described in Exanple 1 was repeated by using 2.5 g of

_4 (N—phenethyl)carboxanldobenzaldehyde %ﬂ? 1.0 g of 2,4-pentanedione. Yield
5 g, np 146-149[err]C

28. 3-[(3-Carboxy-4-hydroxy)methylenel-2,4-pentanedione a
pharmaceutically acceptable salt or ester thereof.
29. 3-[[(4—(2-Phenethyloxy)pheny1)méthylene]-
2,4-pentanedione.

5 30. 3—[3-(4—Methqupheny1)prbpenylene]-z,4—pentanedione;

31. A compound according to any one of claims 11 to 30 for
use as a medicament.

10 32. A compound according to any one of claims 11 to 30 for
use in the treatment of inflammatory bowel disease.

33. 3-[(4-methylsulphonylphenyl)methylene]-2,4~
pentanedione for use as a medicament.

15
34. A pharmaceutical composition comprising a compound
according to any one of claims 11 to 30 and a
pharmaceutically acceptable carrier or diluent.

20 3s. Use of a compound as deflned in any one of clalms 11 to

30 for the manufacture of a medlcament for use in the
treatment of inflammatory bowel disease.

36. Use of a 3-[(4-methylsulphonylphenyl)methylene]-2,4-
25 pentanedione in the manufacture of a medicament for use in
the treatment of inflammatory bowel disease.

37. The use according to any one of claims 1 to 10 or 35
or 36, in which the inflammatory bowel disease is
30 ulcerative colitis.

38. The use accordihg to any one of claims 1 to 10 or 35
or 36, in which the inflammatory bowel disease is Crohn s
disease.
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- 13 - Exanple 8  3-[(4-Fornyl -3-nitrophenyl) net hyl'ene] -2, 4- pent anedi one
To a solution containing 1.84 g of 2-nitroterephtal di- carboxal dehyde and
1.00 g of 2,4-pentanedione in 10 m trifluoroacetic acid were added 0.9 ni
of thionyl chloride and a catalytic amobunt of water. The sol ution was
stirred.for 2 h at 20[err]C. 30 mMl of water was added and the m xture was
extracted with ether. The ether extra@ was washed sever al

ABSTRACT

SUBSTITUTED B-DIKETONES AND THEIR USE

Compounds of formula

[COR,
R-(CH=CH), CH=C I
COR,

wherein n is 0 or 1, R; and R, are independently methyl,
ethyl or cyclopropyl and R is an optionally substituted
phenyl or heteroaryl group or salt or ester thereof are -
useful in the treatment of inflammatory bowel disease.
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timés w g%}or“] w&#ﬂwbageuon_,g d dried over K[%’r‘ff]‘?iér? ]pagm; rto paged 7.
filt ratﬁ" sol \ragied % was t@p@aer@'g_g in vacuo. The Brddas) wapaged . te(pagyd o
col um 'CH AeteEs aphaged .Yi Lhalpdyed g, 1p 102-104[er rj ¢ Croiemi)| :aged ..... to paged .....
3-[(3, afﬁy*rﬁ\{ G- 4-: ‘Irggldoxy pRegugkg et h | ene] - 2, 4- pent: famediradte. pa}éua ..... to paged .....
proceduﬂh¥ﬁe$HrEhﬁﬁHPm Exanple 1 méé rebeated by u5|ng 2.12 g o

3, 5-di ni t r o- 4~ hydr oxXEuBe T RFhRn e 8 D IKETONRS of BZR :gdl;@ﬁ@mﬁe cq‘/ﬁ 9

RS W

9. P 158{ rrgresenébgﬂqgﬁiﬂéh relates to substltuted B-diketones and -

their physiologically acceptable salts and esters, which are
useful in the treatment of inflammatory bowel diseases.

DE-A-2,210,663 discloses 3'-nitro-4‘-chlorobenzylidene-
acetyl-acetone as an «,f-unsaturated dioxo compoundg which
exhibits a cardiac relaxing and hypertensive effect.

DE-A-3,303,066 discloses substituted 1,4—dihydropyridines for
the prevention of cardiovascular disorders and for treating
troubles of the cerebral and peripheral blood circulation.

Bull. Chem. Soc. Japan, 48(3), 1975, pp. 882-884, T. Kawato
et al., discloses the property of chelation of the compounds
3- (p-hydroxybenzylidene) -2, 4~pentadione and 3-(m-
hydroxybenzylidene) -2, 4-pentadione.

Bull. Chem. Soc. Japan, 49(59, 1976, pp. 1368-1374, M. Iwata
et al., refers to the condensation products of aromatic
aldehydes _with ketone promoted by Cu-II, including
3-(2-methoxybenzylidene) -2 ,4-pentanedione.

EP-A-0,008,458 discloses insecticidal triazole compounds
useful in the protection of plants and crops.

US-~A-3,280,069 is concefned with the stability of plastic
against UV-light and mentions the compound 3-(o-
hydroxybenzylidene) -2, 4~pentanedione.

Bull. Chim. Soc. France, No. 7-8, 1974, pp. 1683-1690, J.-P.
Vecchionacci et al., discloses the compound benzylidene-3-
hexane-2,4-dione (cf. page 1688, table IV).

Bur. J. Med. Chem. 22(2), 1988, pp. 111-117, J.R. Dimmock et
al., discloses in its experiments protocol the compounds

4 - (phenylmethylene) -3, S5~-heptanedione and 4-(3,4- —
dichlorophenylmethylene) -3, 5-heptandione. REPLACEMENT SHEET
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3-[(3,5-Di nitrophenyl) net hyl enel - 2, 4- pent anedi one The procedure descri bed
'n Exanple 1 was repeated by using 2.53 g 3,5-dinitrobenzal dehyde and 2. 43
g of 2,4-pentane- dione. Yield 0.8 g, np 101-105[err]C.

- 14 - Exanple 11 - _ - 1a -

EP-A-0357403 discloses A~diketones which possess
cytoprotective efficacy in the stomach and in the duodenum
and are useful in the treatment or prophylaxis of gastric and

duodenal ulcers.

It has now been found that some substituted g-diketones are
especially useful in the treatment of inflammator¢ bowel

diseases (IBD).

The term IBD encompasses chronic inflammatory-éonditions of
the gastrointestinal tract such as Crohn’s diseasé and
ulcerative colitis. The exact cause of the disease is still
unknown. Infectious agents, immunological abnormalities,
permeability disorders and leukotrienes are some of the
factors suggésted to play a role in the pathogenesis of IBD.
The present medical therapy (sulfasalazine, 5-ASA,
corticosteroids) is focused only on the diminishing of the
inflammatory response, and there is still a great requirement
for a more specific and effective drug for the treatment of
IBD (Sutherland, CMAJ 137:799-802, 1987).

The present invention provides use of a compound of general

formula I

(COR,
R—(CH=CH)nCH=% 1
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3-(3-(4- N@thoxyphenyl)propenylene] 2 4 pentanedlone To a solution
.containing 2.45 g of 4- nethoxyC|nnanaldehyde in 90 mM of toluene was added
2.2 g of 2,4-pentanedione, 0,26 g of piperidine and 0.45 g of acetic acid.
The sol ution was refluxed in N2 dtrnosphere for 1 h and the water formed in
the reaction was azeotropically distillged off by using a Dean-Stark water
separator. The sol ution was evaporated to'dryness I n vacuo. The residue was

Lrifurated; ped o elkhgha, ThE 1St aLL&vmefc LL o HY' o¢! fafh 62,9, M
108- 110[errlC gan L |tro ary )net ene]-2 %—Qqntanedlone
X, i3 Ay :cxy, X, may'Be carbaxy,’ ot X; may oat

be hvdragen when n=0 and X, is alkaxy subscitutad by acyl, ac

when n=l and X, is hydroxy or alkoxy optionally substitucad

by azvi;

or a pharmaceutically acceptabla sals or =sta: theraas Sut

axzlucdiag d-{phenylmethylene)-3,5-neptanedicne, 4-(3,4-dichlorcprenyimethylene)-3, S-

heptanedicne, 3-((2-chlom-5-nitrophenyl Jmethylene]-2, d-pentanedicne, and 3-(phenylmethylere)-

2, 4-nexanedione. i

The term "alkyl"” as emploved herein refers ta an alkyl gzoup

haviag preferably 1 ta 2 carben atoms.

The term "alkoxy" as emploved herein refars to an alkyl
residue as defined above linked to an oxygen atom. .

The term "aralkyl" as employed herein refers to an alkyl
group as defined above having aryl, preferably phenyl as
the substituent.

The texrm "aryl" as employed herein refexs =2 a cazbaocyclic
arcmatic group containing from 6 to 10 carbon atoms in the ring
‘portion. The group may be a single ring or fused rings. Specific
examples are phenyl and naphthyl.

The term "heteroaryl" as employed herein refers to 2 monocyclic or
bicyclic aromatic group of carbon atoms containing one or more
heteroatoms such as nitrogen, oxygen or sulfur.

The preparation of cdmpounds acéo:ding to the formulae I and
II may be carried out in a similar way as described in
EP-a-0357403. For example the compounds of formula I may be
prepared by reacting a compound of the formula IV

R, -CO-CH, -CO-R, v

in which R, and R, are as defined above with a compound of
formula v

R-(CHeCH), -2 v

.y
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A solution containing 2.43 g of. 5 nltro 2 f uranecar box- al dehyde di acet at e,
1.5 g of 2,4-pentanedione and 0.1:d" 6f ‘Water in 5 m of tetrahydrof urane

‘was saturated with hydr ogen chl ori'de gas at ﬂﬂﬂ ture was
stirred for 1 h and evaporated to dryness | ﬂm l "H" ct mas
recrystallized fromacetic acidl8ieid 0.1 g,* 127- 120{er¢

Exanpl e

13 3-[(5-Ni trothienyl)nethyl ene] -2, 4- pentanedlone The procedure
descri bed in Exanple 12 was repeated by using 2,59 g_of

5-nitro-2-tHk

Yield 0.5 g,

1.

Use of a compound of formula I

henecar boxal dehyde di acetate, 1.5 g of 2, 4- pentanedlone
yel | ow vi scous oil. ThlsSheetHasBeenRe

i

i

- COR,
R—(CH=CH)nCH=€ 1
'COR,

wherein n=0 or 1, R, and R, are independently methyl, ethyl
or cyclopropyl and R is an optionally substituted phenyl or

heterocaryl group;

=S g oc)

3

wherein X, is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X; are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,

‘acetamido or;

R,S(0),

wherein m=0, 1 or 2 and R; is alkyl, aryl or aralkyl;

or carbamoyl which is optionally substituted by alkyl, aryl
or aralkyl; in which "alkyl" is an alkyl group having
preferably 1 to 2 carbon atoms, "alkoxy" is an alkyl
residue as defined above linked to an oxygen atom, and
"aralkyl" is an alkyl group as defined above having aryl,
preferably phenyl as the substituent; Y is oxygen or
sulphur and X, is hydrogen, nitro or halo; or a
pharmaceutically acceptable salt or ester thereof in the
manufacture of a medicament for use in the treatment of
inflammatory bowel disease. -

2.

compound of formula I, X; is hydroxy or alkoxy. 29 JUN 1999

. nmi P— ¥ fOOT
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.18 - Exanpl e 14  3-(3-Pyridyl met hyl ene) - 2, 4- pent anedi one | The
Byr1 i ne- 3-car boxal denyde and 3.3 g of 2, 4-pent and MRAN HEMEA M
52-57[err]C. Exanpl e 15 * LW s
- 20 -
10. This use according to claims 1 or 3, in which, the
compound is 2—[(3-trifluoromethylphenyl)methylene]-l,3-di—
cyclopropyl-1l,3-propanedione.

11. A compound according to the general formula II

COR,
R- (CH=CH) ,CH= s 1T

T~ CoR,

wherein n=0 or 1, R; is methyl, ethyl or cyclopropyl and R,
is ethyl or cyclopropyl and R is

wherein X, is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X; are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,
acetamido, provided that when n=0, X,;, X; and X; are not all
independently selected from the group conﬁiéting of hydrogen,

hydroxy and nitro; or R is
R;S (0)

wherein m=0, 1 or 2 and R, is alkyl, aryl or aralkyl; or
carbamoyl_which is optionally substituted by alkyl, aryl or
aralkyl or R, and R, are methyl and R is

‘where X,, X, and X, are as defined above provided that one of
X, and X; is carbamoyl which is optionally substituted by

REPLACEME ! SHEET
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This Sheet Has Been Rerlaced

i, [

ii



3- (4-Pyridyl net hyl ene) - 2, 4- pent anedi one hydroch

-containing 1.1 g of pyridine-4-carboxal dehyde ar{ﬂ"lﬁ w!ml mw Fnt anedi one
in 10 M of N, N-di nethyl fornmani de was saturated wt reges ori de gas .
at 20[err]C. The solution was stirred for 1 h at 20[err]C and then for 2 h

at 80[err]C. The solvent was evaporatea1in vacuo and the residue was

‘crystalli ro 86[ e " nDl e 16
3-(3- QUInél nétﬁ?ﬁ%gg?pz 4aif*?éne |%§%c d%%ﬁ%%orldgik g?gbedure
descri bed "maﬂ-ﬂ@rﬂm @R s d%ﬁm@dheyemf | 'a;z. %gplzazmace“ ica

qui nol i nexRlAGHIde sf1t6 & Zedt@pNtRELELP Ut excluding

4-(phenylmethylene)~3,5-heptanedione, .
4—(3,4-dlchlorophenylmethylene)—3,5—heptanedione and
3-({phenylmethylene) -2, 4-hexanedione. _

12. A compound according to claim 11 wherein in the gompound'
of formula II one of X, and X; is cyano or triflucromethyl.

13. 2-{(4-Acetamidophenyl)methylene]-1,3-dicyclopropyl~1, 3~

propanedione.

14. 2-[(4-Methoxyphenyl)methylene]-1,3-dicyclopropyl-1, 3~

propanedione.

15. 3-[(4-Cyanophenyl)methylene]-4~-cyclopropyl—-
2,4-butanedione.

16. 2~ [(4-Cyanophenyl)methylene] -1,3- dlcyclopropyl -1,3~

propanedione.

17. 2-{(3-Trifluoromethylphenyl)methylene}-1,3-dicyclopropyl-
1,3-propanedione.

18. 2-[(4-Carboxyphenyl)methylene]-1,3-dicyclopropyl-1, 3~

propanedione or a pharmaceutically acceptable salt or ester
thereof.

19. 4-[(4-Nitrophenyl)methylene]-3,5-heptanedione.
20. 4-[(3-Cyanophenyl)methylene]-3,5-heptanedione.
21. 4-[(4-Cyanophenyl)methylene}-3,5-heptanedione.

22. 3-[(4-Carboxamidophenyl)methylene]-2,4-pentanedione.

23, 3—[(4—(N—phenethyl)carboxamidophenyl)methyleng|—2L4-

pentanedione. REPLACEN&W“LSHEET

LT Y




0.4g piperidine and 0.8 g acetic acid in 100 M toluene. Yield 1.4

gg[ (131[CZ; [)LSy 4- E?S?gi(sp%nyl ) net hyl ene] - 2 ““l"l ul lmmm:" III'A m Xt ur e,

containing 2 g 3-carboxy-4-hyd?gxybenzaldehy e, , & pént anedi one and
20 M tetrahydrofuran was satufated with hydrogen chlorlde gas. The
solution was stirred for 20 h

24. A compound acc¢ording to the general formula III

X COR,

ey . /
x,—%§§z>— (CH=CH)n-CH=§ III
COR,

2.8

wherein R, is methyl, n is 0 er 1, X, is hydrogen, hydroxy or
alkoxy which is optionally substituted by aryl, and X, is;

R,S(0),

wherein m is 1 or 2 and R, is alkyl, aryl er aralkyl, and X,
is hydrogen, nitro, cyano, halo, trifluoromethyl, formyl,
carboxy or a group as defined for'xz; or X, and X; are both
cyano; or X, is nitro and X; is formyl; or when X is
hydroxy, X, may be carboxy or X, and X; may both be hydrogen

. when n=0 and X; is alkoxy substituted by aryl, or when n=1
and X; is hydroxy or alkoxy optionally substituted by aryl;
in which "“alkyl" is an alkyl group having preferably 1 to 2
carbon atoms, "alkoxy" is an alkyl residue as defined above
linked to an oxygen atom, and "aralkyl" is an alkyl group
as defined above having aryl, preferably phenyl as the
substituent; or a pharmaceutically acceptable salt or ester
thereof.

25. 3-{(4-Phenylsulfonylphenyl)methylene)-2,4{-pentanedione.
26. 3-[(4-Methylsulphonylphenyl)methylene]-2,4-pentanedione.

27. 3~ [(4-Formy1-3-n1tropheny1)methylene]-z 4~
pentanedione.

This Sheet Has Been: Re,p
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RE i‘a.,AC,‘t‘,ffc_{\if '*‘ 5}‘1::“5“‘"""5"‘"'“--%
- - 16 - . at 50[err]C and evaporated to dryness i Evesriptine rﬁﬁgdyev‘ “? H
icrystallized fromethyl ether, np. 112-114[err]C] Exanﬁbe 18aced 1. ¢ ?e” A,

3-[[(4-(2- Phenylethoxy)phenyl]nethylene] 2, 4- pen&anedr@nEc .Qg%afﬁbedﬁ“"’
.described in exanple 8 was repeated by using 5.9 g’bf Stract i’ f.
4- (2- phenyl et hoxy) benzal dehyde, 3.9 m bf: 2,4- pentanedlone ¢
trifluoroacetic aC|d§ﬁgg§&gUf§D Sl

. viscous oil- ' - nﬁfﬁ
' The present invention relates to substltuted B dlketones Vet R

their physiologically acceptable salts and esters, which are _
useful in the treatment of inflammatory bowel diseases.

DE-A-2,210,663 discloses 3’-nitro-4'-chlorobenzylidege-
acetyl-acetone as an o, f-unsaturated dioxo compsund which
exhibits a cardiac relaxing and hypertensive effect.

DE-A-3,303,066 discloses substituted 1,4-dihydropyridines for
the prevention of cardiovascular disorders and for treating
troubles of the cerebral and peripheral bloocd circulation.

Bull. Chem. Soc. Japan, 48(3), 1975, pp. 882-884, T. Kawato
et al., discloses the property of chelation of the compounds
3- (p-hydroxybenzylidene) -2, 4-pentadione and 3- (m-
hydroxybenzylidene) -2, 4-pentadione.

Bull. Chem. Soc. Japan, 49(59, 1976, pp. 1368-1374, M. Iwata
et al., refers to the condensation products of aromatic
aldehydeg.with ketone promoted by Cu-II, including

3~ (2-methoxybenzylidene) -2, 4-pentanedione.

EP-A-0,008,458 discloses insecticidal triazole compounds
useful in the protection of plants and crops.

US-A-3,280,069 is concerned with the stability of pléstic
against UV-light and mentions the compound 3-(o-
hydroxybenzylidene) -2, 4-pentanedione.

Bull. Chim. Soc. France, No. 7-8, 1374, pp. 1683-1690, J.-P.
Vecchionacci et al., discloses the compound benzylidene-3-
hexane-2,4-dione (cf. page 1688, table IV}.

Eur. J. Med. Chem. 22(2), 1988, pp. 111-117, J.R. Dimmock et
al., discloses in its experiments protocol the compounds

~ 4- (phenylmethylene) -3,5-heptanedione and 4-(3,4-
dichlorophenylmethylene) -3, S-heptandione. REPLACENE%“‘SHEET

17 AUG 1999




-

Exanple 19 . 2-[(4-Acetam dophenyl)nethyl enel -1, 3-di cycl opropyl -1, 3-

pr opanedi one A m xture containing 1.6 g 4-acetam dobenzal dehyde, 1.5 g

1, 3. di cycl opropyl -1, 3- propanedi one, 0.2 m of piperidine and 0.4 m of
acetic acid in 50 m of toluene was refluxed for 3 h by using a Dean-Stark
separator. After standing over night at roomtenperature the crystalls were
filtered and washed with toluene. The product was recrystallized from
ethangl . Yield 2.0 g, np 166-167[err] € 2 ~Exanpl e 20

2-((4- thhox henyl ) met hyl ene] - 1, 3-di cycl opropyl -1, 3- propanedi one
(¢ Jﬁ103 74%3 dlSClOJeS a-dzké%one% w%{ch possl3 JJ

cytoprotectlve efficacy in the stomach and in the duodenum
and are useful in the treatment or prophylaxis of gastric and

‘ducdenal ulcers.

‘Tt has now been found that some substituted f-diketones are
especially useful in the treatment of inflammatory bowel

diseases (IBD).

The term IBD encompasses chronic inflammatory-conditions of
the gastrointestinal tract such as Crohn’s disease and
ulcerative colitis. The exact cause of the disease is still
unknown. Infectious agents, immunclogical abnormalities,
permeability disorders and leukotrienes are some of the
factors suggested to play a role in the pathogenesis of IBD.
The present medical therapy (sulfasalazine, 5-ASA,
corticosteroids) is focused only on the diminishing of the
inflammatory response, and there is still a great reguirement
for a more specific and effective drug for the treatment of
IBD (Sutherland, CMAJ 137:799-802, 1987).

The present invention provides use of a compound of general
formula I

COR
/ 1

R-{ CH=CH), CH=C | I
CoR,




[ 4
. The procedure described in Exanple.19 was repeated by using 0.68 g
. -~4- met hoxybenzal dehyde and 0.77 g 1, 3-dicyclo- propyl-1, 3-propanedi one.
Yield 0.46 g, np 60.5-61.5[err]C. _ : : -
17 - Exampl e 21

wherein n=0 or 1, R, and R, are independently methyl, ethyl
or cyclopropyl and R is an optionally substituted phenyl or
héteroaryl group;

X X, X, X, -

wherein X, is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X, are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,
acetamido or;

Ry S{0),

wherein m=0, 1 or 2 and R; is alkyl, aryl or aralkyl; or
carbamoyl which is optionally substituted by alkyl, aryl or
aralkyl; Y is oxygen or sulfur and X, is hydrogen, nitro or
halo; or a pharmaceutically acceptable salt or ester thereof
in the manufacture of a medicament for use in the treatment
of inflammatory bowel disease.

The present invention also provides a compound according to
the general formula II
FOR,
R-{CH=CH), CH=C II
COR,

wherein n=0 or 1, R, is methyl, ethyl or cyclopropyl and R,
is ethyl or cyclopropyl and R is

| A7 AUG 1999
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4-[ ( 3- Cyanophenyl ) net hyl ene] - 3, 5- hept anedi one The y NP
Exanpl e 19 was repeated by using 1.82 g 3-cyanobenzal denytie=aid 37579
3, 5-heptanedi one. Yield 0.4 g, np 51-52C. Exanpl e 22. 7 A &

4-[ (‘4- Cyanophenyl ) net hyl ene] - 3, 5- hept anedi one The prodJre &%E@@lbed in
Exanpl e 19 was repeated by using 2.6 g 4-cyanobenzal dehyde=ang=5:0¢
3, 5-heptanedione. Yield 2.8 g, np 59-60ferr]C. Eanple 23

4 Avas v amm o]

wherein X, is hydrogen, hydroxy or alkoxy which is optionaliy
substituted by aryl; X, and X, are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,

acetamido or;
R, 5(0),

wherein m=0, 1 or 2 and R; is alkyl, aryl or aralkyl; or
carbamoyl which is optionally substituted by alkyl, aryl or
aralkyl or R, and R, are methyl and R is

1

X3

where X, , X, and X; are as defined above provided that one of
X, and X, is carbamoyl which is optionally substituted by
alkyl, afyl or aralkyl, or a pharmaceutically acceptable salt
or ester thereof.

The invention also provides a new. compound according to the
general formula III

X, | SOk
x,—@- (CH=CH), CH=C III
X, \conl

wherein n is 0 or 1, R, is methyl and X, is as defined above

and X, is
R, 8(0),
wherein m is 1 or 2 and R, is alkyl, aryl or aralkyl and X,

is hydrogen, nitro, cyano, halo, trifluoromethyl, formyl,
carboxy or a group as defined for X,; or X, and X, are both

in



3-[ (4- Cyanophenyl ) met hyl ene] - 4- cycl opr opyl - 2, 4- but. ang
. described in Exanple 19 was repeated by using 2.6.g
2.5 g 4-cycl opropyl - 2, 4-but anedi one. The product was$
chromat ography. Yield 0.37 g, np 83-85[err]C Exa 4
2-[ (4- Cyanophenyl ) net hyl ene] - 1, 3-di cycl opropyl -1, 3- propanedi one

ure
and
m

procedure described in Exanple 19 was repgated by using 3 78 Q==
1, 3- propanedi one. Yield

4- cyanobenzgl dedy, g 2.23 1, 3-di cycl o- propyl -
1.5°g, np 100-102 er_c?’E of & & Ts"nited ‘and z, is €Scayl ac hals ac,

| when L, 13 Bydroxy, X, may he'ca:boxy, ac X, and X, may boch
Be. nydcogen when n=0 and X, i3 alkaxy subsc:itucad By azyl, oz
when a=t and X, is Rydroxy or alkaxy aptionally subscicuted
by azvrl; :

07 a ghatlaceulically accegzalls 3a3l:z

: T 23327 cthevesd Bbuz
axzlucdiag (g 3.5 )
ne; C;cr: J_E:‘:e"::"!”‘y‘eﬂe)-s-s-neowemme. +-{3,~t1chiorcrenyimethylere)-3, s-

L » o Om-i-m ) 3 |
2, Bh:“ iy Fmphenyl ymethylene]-2, d-pentaneaicne, ang 3-(prenylmechylenre)-
The term "alkyl" as employed herein refers t=a an alkyl gzaug
haviag prefecably 1 ta 2 cachen acams ) .
The term "alkoxy" as emplayed hecrein refers to an alky!
residue as defined abave linked tg an Sxygen atam.

The term 'ar?lkyl" as employed herain refers ts an alkyl

group as defined abeve having axyl, preferably phenyl as

the substituent.

The terx: "aryl" as employed herein refe=s =s a cazbecyclic
aromatic gToup containing from 6 to 10 ca=benr atoms in the ring

portion. The group may be a single ring or fused rings. Specific

examples are phenyl and naphthyl.

The term "heteroaryl® as employed herein refers to a monocyclic or

bicyclic aromatic group of carbon atoms containing cne or more
‘hetersatoms such as nitrogen, oxygen or sulfur.

The preparation of compounds according to the formulae I and
II may be carried out in a similar way as described in

EP-A-0357403. For example the compounds of formula I may be
pPrepared by reacting a compound of the formula IV

R‘~CO-CHI-CO-RZ Iv

in which R, and R, are as defined above with a compound of
formula v

R-(CH=CH) -2 v




2

18 -

Exampl e 25  3-[(5-Bronot hi enyl ) net hyl ene,
sol ution containing 5.73 g 5-bronothiophene- 2-cafx:
2, 4-pentanedione in 25 m of 2-propanol, 2.9 nm thigmM
gradual | y added. The

-6 -

in which n and R are as defined above and 2 is CHO or -CH,-Q,

‘wherein Q is halogen or some other activated group, in the

presence of acidic or basic catalyst to produce a compound of
formula I or a compound of formula VI

/COR,
R-(CH=CH), CH, -CH | VI
\con,

in which n, R;, R, and R are as defined above, which compound
is halogenated to give a compound of the formula VII

COR,
R-(CH=CH), CH;4{—X VII
COR,

in which n, R;, R, and R are as defined above and X is
halogen and dehydrohalogenating compound VII to produce a
compound of the formula I.

The basic catalyst may be for example an organic or inorganic
base. The acidic catalyst may be for example a mineral or
sulfonic acid. The activated group Q may be a halogen or an
alkyl or aryl sulfonate.

When halogenating a compound of formula VI elementary
halogen, preferably chlorine or brominé may be used, or
another known halogenating agent such as sulfuryl chloride
may be used.

Salts of these compounds may be prepared by known methods.
Most commonly used physiologically acceptable salts are
sodium, potassium, ammonium, calcium and magnesium salts and
hydrochlorides or hydrobromides. Preferred esters of the



m xture.was stirred for 2 h at 20[err]C. 120 ml of c
Na[err]SJerr]-solution was then added and the m xtu
“ether. The solvent was evaporated in vacuo and the ciys$talline residpuefwas
washed with cold ether. Yield 3.9 g, np 70-74[err]C. | |Exauphl 2955 '
2-[(3-Trifluoronet hyl phenyl ) net hyl ene] - 1, 3-di cycl opr (

The procedure described in Exanple 19 was repeated by usSing 2.
3-trifluoronethyl benzal dehyde and 2742 g srasmm '
1, 3-di cycl opropyl -1, 3- propanedi one. Yield 2.71 g, np 56-58[err]C Exanpl e
27

L)

dj one

compounds of formula I are acyl or aroyl derivatives which

will hydrolyse under physiological conditions.

The above compounds may be formulated to dosage forms using
the principles which are known to those having average skill
in the art. Suitable solvents, gel forming ingredients,
dispersion agents, antioxidants and colourants may be added
in a normal way. '

It is preferred to administer the compounds enterally. When
they are given orally, they may be in the form of tablets,
granules, capsules, emulsions, suspensions or solutions. It
is often advisable to use coated tablets or granules, i.e. so
called enterocoated preparations, to ensure that the medicine
reaches the desired part of the gastrointestinal tract.
Alternatively, the compositions may be given rectally in the
form of enemas or suppositofies.

The effective dose varies considerably depending on location,
degree and severity of the disease being'treated as well as
the age and the general condition of the patient. The
effective dose is generally from about 20 to 1000 mg per day,

preferably from 50 to 250 mg per day for an adult, once a day
or divided into two to five doses.

In vivo tests

The efficacy of the compounds can be demonstrated by using a
model of chronic colonic inflammation in the rat, TNB-induced
chronic colitis. TNB-induced chronic colonic inflammation in
rats is an animal model which has been shown to resemble
highly human IBD.



B ind

2-[ (4- Car boxyphenyl ) met hyl ene] - 1, 3- di cycl opropyl - 1, 3- Hibadddibie stigHd
procedure described in Exanple 19 was repeated by using B.0 g

4- car boxybenzal dehyde and 3.06 g 1, 3-di cycl opropyl - 1,3-3rgqugﬁ;ggg. Yilel d
_ -1 Al _

1.7 g, np 175-178[err]C 9 - €L

-8 -

20 mg of TNB (2,4,6-trinitrobenzenesulfonic acid) in 50 %
‘ethanol was administered into the lumen of the colon via a
rubber catheter inserted rectally to Wistar rats. The test
compounds- were given rectally 1 h prior and 24, 48, 72 and
95 h after TNB. The rats were sacrificed 96 h after TNB and
their colons were scored according to occurence of ulcers and
inflammation. The number of animals in each group was at
least 8. 5-ASA (S5-aminosalicylic acid), a clinically used
drug for the treatment of IBD was used as a reference
.compound. The results are presented in the Table 1.



'1. Use of a conpound of formula I [err]

wherein n=0 or 1, Rerr] and R err] are independently . TR
cycl opropyl and Ris an optionally substituted phenyl Eéwﬁﬂﬁmuyfjggg up;
[err] wherein X err] is hydrogen, hydroxy or al kojy {fwhich is opti ¢nglly
substituted by aryl; Xerr] and X[ err] are independent{ly hy@ AUGH999
-9 = \
Table i.

The effect of test compounds on the damage score of chronic
inflammation induced by TNB.

Test compound Dose % inhibitioen
mg/kg against control
5-ASA . 190 - 24
1 30 37
2 30 28
3 10 18
30 57
4 30 54
5 30 43
6 30 41
7 10 60
30 48
8 _ 10 51
30 62
9 30 40
10 10 27
11 30 32
12 : 30 52
13 ' 30 58

14 30 30



nitro, cyano, halo, trifluoromethyl, fornyl, carboxy, &

[err]

carbanmoyl which is optionally substituted by al kyl, aryl jor aral Kyl i
which "al kyl" is an al kyl group having preferably 1 to |2 caq@o&uggg?§
0

"al koxy" is

"aral kyl" is an al kyl group as defined above having ary
as the substituent; Y is oxygen or sul phur and X err] ijs hydrogen, nitrojor
hal o; or -a pharmaceutically acceptable salt or ester thereof Tn THE

D5 Crdh Rdmer-ate S

BACAVH SHEST

wherein ms0, 1 or 2 and R[err] is alkyl, aryik

an al kyl residue as defined above |inked tqd

Q)

In oxXygen

, —pref-ereabit

and
enyl

manuf acture of a medicament for use in the treatment of inflammtory bowel
"di sease. Te2: cdheoursds according to claiml, in which, in the conpound of

formula I, X[err] is hydroxy or al koxy.
L l-{4-nydroxvpnenvlimethylene-2,d4-pentanedione
2  3-(4-methoxyphenyl)methylene-2,4-pentanedione
3 3-(3-nitcophenyl)methylene~2,4-pentanedione
4

O 0 ~ Oy Wun

- 10
11

14

3-(4-trifluoromethylphenyl)methylene~2,4-pentanedione
3-(4-nitrophenvl)methylene-2,4~-pentanedione
3-(2-nitcophenyl)methvlene~2,4-pentanedione
3-(4-cyanophenyl)methylene-2,4-pentanediane
3~(3-cvanophenvl)methylene~2,4-pentanedione

3-[(4-(N-phenethyl)carboxamido~-phenyl)methylene]-

.2,4-pentanedione

3-{(S-nitrofuryl)methylene]~2,4-pentanedione

4-{ (4~-cvanophenvl)methylene]-3,5~heptanedione
2-((4~cvanophenyl)methylene]-1,3~-dicyclopropyl-1, 3-
propanedione
2-[(3-trifluoromethylphenyl)methylene]-1l,3-dicyclopropyl-1,3-
propaneédione
2-{{4~carboxyphenyl)methylene}-1,3-dicyclopropyl-1,3-
propanedione )

The test compounds significantly decreased the ulceration
and inflammation of the colons. The test compounds were much
more potent than the reference compound 5-ASA and should

therefore be more effective than S-ASA in the treatment of
human IB3D.



- 20 - 3. The use according to claim1 or 2, in whi E&T[Afﬁﬁﬁﬂ%ﬁﬁﬂﬁﬁr

formula I, one of X err] and Xerr] is nitro, cyano,
car boxy or carbamoyl which is substituted by aryl
toclains 1 to 3, in which the conpound is

3- (4- hydr oxyphenyl ) nmet hyl ene- 2, 4- pent anedi one,

3- (4- net hoxyphenyl ) net hyl ene- 2, 4- pent anedi one,

Tho Yifh §66°"

di

3-(3-nitrophenyl ) net hyl ene- 2, 4- pent anedildne,

ng

The following examples illustrate the production of compounds

of use according to the invention.
Example 1

3-{ (4-Phenylsulfonylphenyl)methylene]-2,4-pentanedione

To a solution containing 2.1 g of 4-phenylsulfonylbenzalde-
hyde and 1.5 g of 2,4-pentanedione in 10 ml of 2=propanol was

added 1 ml of thionyl chloride with stirring at 20°C. The

solution was stirred for 1h at 20°C and evaporated to dryness

in vacuo. The residue was crystallized from toluene, mp
102-105°C.

Example 2

3-((4-Methylsulfonylphenyl)methylene]-2,4-pentanedione

The procedure described in Example 1 was repeated by using

1.1 g of 4-methylsulfonylbenzaldehyde and 1.5 g of

2,4-pentanedione. The product was crystallized from ether, mp

139-140°C.

Example 3

3-[(4-Carboxamidophenyl)methylene]-2, 4-pentanedione

A mixturé containing 1.8 g of 4-carboxamidobenzaldehyde,

1.1 g of 2,4-pentanedione, 0.2 g of piperidine and 0.2 g of

acetic acid in 40 ml of toluene was refluxed for 3 h by using

a Dean-Stark separator. The warm clean toluene solution was

decanted from the tarry residue and cooled. The crystalline

product was filtered and dried. Mp 154-155°C



4-ni trophenyl) met hyl ene- 2, 4- pent anedi one, " REPLACE:wN» T

3'( ! R
3- (2-ni trophenyl) net hyl ene- 2, 4- pent anedi one, _ L erilei A I fi
3-[ (4- (N-phenet hyl ) car boxam do- phenyl ) net hyl enel - 2;‘;p¢n1anedfbne,
3-[(5-nitrofuryl)nmethyl ene] -2, 4- pent anedi one, or. ' & 17 AUE 83

2-[ (4--car boxyphenyl ) net hyl ene] - 1, 3-di cycl opropyl -1, 3-'"pg opanedi one or a

pharmaceutical ly acceptable salt or ester_ thereof. 5. } TRE - USe=&CEHHNg

to claims 1 or 3, in which, the conpourd 1% - _ -
3-(4-trifluoronethyl phenyl) net hyl ene- 2, 4- pent anedi one. 6. The use

according to_clai or 3, in which, the conpound is _
3-(4-cyanoph§ﬁ§ﬂ¥ﬂ%¥éylene-2,4-pentanedione. 7. The use according to
claims "1 or 3, in which, the conpound is |

3 (3- cyanophenyl )y TRt YL RE G RV A2RE1298 5 heptanedione

‘The procedure described in Example 1 was repeated by usiné
1.5 g of 4-nitrobenzaldehyde and 2.0 g of 3,5-heptanedione.
Yield 1.7 g, yellow oil.

Example 5 ' —
3-[(3,4-Qichloropheny1)methylene]-z,4-pent§nedione

‘The procedure described in Example 1 was repeated by using
4.26 g of 3,4-dichlorobenzaldehyde and 3.0 g of 2,4-pentane-
dione. Yield 1.3 g, mp 73°C.

Example 6
3-{(4-Chloro-3-nitrophenyl)methylene}-2, 4-pentanedione

The procedure described in Example 1 was repeated by using
1.85 g of 4-chloro-3-nitrobenzaldehyde and 1.5 g of
2,4-pentanedione. Yield 1.32 g, mp 110-111°C.

Example 7

3-{(4-(N-Phenethyl)carboxamidophenyl)methylenel-2,4-
pentanedione.

The procedure described in Example 1 was repeated by using
2.5 g of 4-(N—phenethyl)ca:boxamidobenzaldehyde and 1.0 g of
2,4-pentanedione. Yield 0,5 g, mp 146-149°C.



- PO et T

8. The use according to clainms 1 or 3, in which, the con
4-[ (4- cyanophenyl ) net hyl enel - 3, 5- hept anedi one. 9. The
clains 1 or 3, in which, the conpound is

2-[ (4-cyanophenyl ) net hyl enel - 1, 3-di cycl opropyl - 1, 3- propgangdi ppeAli 1999
- 21 - 10. This use according to clains 1 or 3, in mhic;, t he conpound §s
2-[(3-trifluoronethyl phenyl) et hyl ene] -1, 3-di - '

Example 8 i ~
3-[(4-Formyl—3-nitropheny1)methylene]—z,4-pentanedione

To a .solution containing 1.84 g of 2-nitroterephtaldi-
carboxaldehyde and 1.00 g of 2,4-pentanedione in 10 ml

" trifluorocacetic acid were added 0.9 ml of thionyl chloride
and a catalytic amount of water. The solution was stirred for
2 h at 20°C. 30 ml of water was added and the mixture was
extracted with ether. The ether extract was washed several
times with Nazcb,-solution and dried over K,CO;. After
filtration the solvent was evaporated in vacuo. The product
was purified by column chromatography. Yield 0.2 g, mp
102-104°cC.

Example 9

3-[{(3,5~Dinitro-4-hydroxyphenyl )methylene]-2, 4~
pentanedione. '

The procedure described in Example 1 was repeated by using
2.12 g of 3,5~dinitro-4-hydroxybenzaldehyde and 1.5 g of
2,4-pentanedione. Yield 1.9 g, mp 158°C.

Example 10

3-{(3,5-Dinitrophenyl)methylene]-2,4-pentanedione

The procedure described in Example 1 was repeated by using
2.53 g 3,5-dinitrobenzaldehyde and 2.43 g of 2,4-pentane-
dione. Yield 0.8 g, mp 101-105°C. '




cycl opropyl -1, 3- pr opanedi one. 11. A conpound acﬁﬁﬂﬁ' _Tﬁﬁi.f
formula I ERENL ke

t
or 1, Rlerr] is nethyl, ethyl or cycl opropyl and FF}] is et
cycl opropyl and Ris [err] et ei N7 A5

hydroxy or al koxy which is optionally substituted By aryl; X2.

I ndependent|ly hydrogen, nitro, cyano, hal o, trif@udronethylf
carboxy, . . _ C - 14 - g

Example 11

3-(3-(4-Methoxyphenyl)propenylene]-2,4-pentanedione

‘To a solution containing 2.45 g of 4-methoxycinnamaldehyde in
90 ml of toluene was added 2.2 g of 2,4-pentanedione, 0,26 g
of piperidine and 0.45 g of acetic acid. The solution was
refluxed in N, atmosphere for 1 h and the water formed in the
Dean-Stark water separator. The solution was evaporated to
dryness in vacuo. The residue was trifurated with ether. The
crystalls were filtered. Yield 0.65 g, mp 108-110°C.

Example 12

3-[(5-Nitrofuryl)methylene]-2,4-pentanedione

A solution containing 2.43 g of S-nitro-2-furanecarbox-
aldehyde diacetate, 1.5 g of 2,4-pentanedione and 0.1 g of
water in 5 ml of tetréhydrofurane was saturated with hydrogen
chloride gas at 20°C. The mixture was stirred for 1 h and
evaporated to dryness in vacuo. The product was
recrystallized from acetic acid. Yield 0.1 g, mp 117-120°C.

Example 13

3-((5-Nitrothienyl)methylene]-2,4-pentanedione

The procedure described in Example 12 was repeated by using
2,59 g of S-nitro-2-thiophenecarboxaldehyde diacetate, 1.5 g
of 2,4-pentanedione. Yield 0.5 g, yellow viscous oil.



acetani-do, provided that when n=0, X[err], X err] ariREPLACEMENE SEHA],

L ndependently selected fromthe group consisting of and
nitro; or-Ris Rlerr] S( , 1
or 2 and Rerr] is alkyl, aryl .or aralkyl; or carba ally
substituted by alkyl, aryl or aralkyl or R err] and 3 pnd R

IS [err] where X err], Xerr] and X err] are_as-detined
above provided that one of X err] and X err] is carBamyT which is
optionally substityted by '

Example 14

3~(3-Pyridylmethylene)-2,4-pentanedione
The procedure described in Example 3 was repeated by using
3.21 g of pyridine-3-carboxaldehyde and 3.3 g of

2,4-pentanedione. Yield 2.95 g, mp 52-57°C.

Example 15

3-(4-Pyridylmethylen§)-2,4-pentanédione hydrochloride

A solution containing 1.1 g of pytidiné-4-carboxaldehyde and
1.0 g of 2,4~pentanedione in 10 ml of N,N-dimethylformamide
was saturated with hydrogen chloride gas at 20°C. The
solution was stirred for 1 h at 20°C and then for 2 h at
80°C. The solvent was evaporated in vacuo and the residue was
crystallized from ethanol. Yield 0.17 g, mp 175~186°C.

Example 16

3-(3-Quinolylmethylene)-2,4-pentanediore hydrochloride

The procedure described in Example 3 was repeated by _
refluxing 2.4 g quinoline~3-aldehyde, 6.6 g 2,4-pentanedione,
0.4 g piperidine and 0.8 g acetic acid in 100 ml toluene. :
Yield 1.4 g, mp 99-1l0l°C. '

Example 17

3-[ (3-Carboxy-4-hydroxyphenyl)methylene}-2, 4-pentanedione

A mixture containing 2 g 3-carboxy-4-hydroxybenzaldehyde, 4
ml 2,4-pentanedione and 20 ml tetrahydrofuran was saturated
with hydrogen chloride gas. The solution was stirred for 20 h
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and X[ err] ismgy o or

al kyl, aryl .or aralkyl, in which "alkyl", "al koxy!
defined herein; or a pharmaceutically acceptable sal
excl udi ng 4- (phenyl net hyl ene) - 3, 5- hept anedi one, - 43
(3, 4-di chl or ophenyl net hyl ene) - 3, 5- hept anedi one and
3- (phenyl met hyl ene) - 2, 4- hexanedi one. 12. A conpoun
wherein in the conpound of fornula Il one of Xerr]
trifluoronethyl.  13. : - 16 -

2-[ (4- Acet am dophenyl ) net hyl ene] - 1, 3-di cycl opropyl -1, 3- propanedi one. 14.
2- [ (4- Met hoxyphenyl ) net hyl ene] - 1, 3-di cycl opropyl -1, 3- propanedi one.

: at 50°C and evaporated to dryness in vacuo. The residue was

crystallized from ethyl ether, mp. 112-114°C.

Example 18

3-[{(4-({2-Phenylethoxy)phenyl Imethylene}]-2,4-pentanedione

The procedure described in example 8 was repeated by using
5.9 g of—4-(2-phenylethoxy)benzaldehyde, 3.9 ml of 2,4-
pentanedione, 26 ml of trifluoroacetic acid and 2.1 ml of
thionyl chloride. Yield 4.7 g, an viscous oil.

Example 19

2-((4-Acetamidophenyl)methylene}-1l,3-dicyclopropyl-1l,3-

propanedione

A mixture containing 1.6 g 4-acetamidobenzaldehyde, 1.5 g
1,3.dicyclopropyl-1,3-propanedione, 0.2 ml of piperidine and
0.4 ml of acetic acid in 50 ml of toluene was refluxed for 3
h by using a Dean-Stark separator. After standing over night
at room temperature the crystalls were filtered and washed
with toluene. The product was recrystallized from ethanol.
Yield 2.0 g, mp 166-167°C.

Example 20

2-({4-Methoxyphenyl )methylene]-1,3-dicyclopropyl-1,3-
propanedione '

The procedure described in Example 19 was repeated by using
0.68 g 4-methoxybenzaldehyde and 0.77 g 1,3-dicyclo-
propyl-1,3-propanedione. Yield 0.46 g, mp 60.5-61.5°C.



3

4- Cyanophenyl ) net hyl ene] - 1, 3-di cycl opropyl - 1, 3- propa
3-Trifluoromet hyl phenyl ) et hyl ene] -1, 3-di cycl opr opyl -
2

3 é%ﬁnﬁg'or
D oggae |dne§or

B e amama et |

1

2-

2-

18. 2-[(4-Carboxyphenyl ) net hyl ene] -1, 3-di cycl opropyl -1, 3-
pharmaceutical ly acceptable salt or ester thereof. 19.

4-

[ (4-Ni trophenyl ) net hyl ene] - 3, 5- hept aneg ane.

_Examglé 21

4-((3-Cyanophenyl)methylene]-3,5-heptanedione

The proéedure described in Example 19 was repeated by using
1.82 g 3-cyanobenzaldehyde and 3.5 g 3,5-heptanedione. Yield

0.4 g, mp 51-52°C.

Example- 22.

4—[(4—Cyanopheny1)methg;ene]-B,S-heptaﬂedione

The produrs described in Example 19 was repeated by using
2.6 g 4-cyanobenzaldehyde and 5.0 g 3,5-heptanedione. Yield
2.8 g, mp 59-60°C.

Example 23

3-{(4-Cyanophenyl )methylene]~4-cyclopropyl-2, 4-butanedione

The procedure described in Example 19 was repeated by using
2.6 g 4-cyanobenzaldehyde and 2.5 g 4-cyclopropyl-
2,4-butanedione. The product was purified by column
chromatography. Yield 0.37 g, mp.83-85°C.

Example 24

2-[(4-Cyanophenyl)methylene]-~1,3-dicyclopropyl-1,3~
propanedione

The procedure described in Example 19 was repeated by using
3.78 g 4-cyanobenzaldehyde and 2.23 g 1,3~dicyclo-
propyl-l,3-propanedione. Yield 1.5 g, mp 100-102°C.



-[ (3- Cyanophenyl ) net hyl ene] - 3, 5- hept anedi on
- Cyanophenyl ) net hyl enel - 3, 5- hept anedi one. 0.
- Car boxam dophenyl ) net hyl ene] - 2, 4- pentanedlo,

(N—phenethyl)carboxan1dophenyl)nethylene]

A @%ﬁ
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Example 25

3-((5-Bromothienyl)methylene}-2,4-pentanedione

To a solution containing 5.73 g S~-bromothiophene-
2-carboxaldehyde and 5.0 g 2,4-pentanedione in 25 ml of
2-propanol, 2.9 ml thionylchloride was gradually added. The
mixture was stirred for 2 h at 20°C. 120 ml of conc.
Na,soq—solutlon was then added and the mixture was extracted
with ether. The solvent was evaporated in vacuo and the
crystalllne residue was washed with cold ether. Yield 3.9 g,
mp 70-74°C.

Example 26

2-{(3-Trifluoromethylphenyl)methylene]-1,3-dicyclopropyl-1, 3-
propanedione

The procedure described in Example 19 was repeated by using
2.15 ml 3-trifluoromethylbenzaldehyde and 2.42 g
l,3-dicyclopropyl-1,3-propanedione. Yield 2.71 g, mp 56-58°C.

Example 27

2-[(4-Carboxyphenyl)methylene]-1,3-dicyclopropyl-1l,3- -
propanedione

The procedure described in Example 19 was repeated by using
3.0 g 4-carboxybenzaldehyde and 3.06 g 1,3-dicyclopropyl-
1,3-propanedione. Yield 1.7 g, mp 175-178°C.



24. A conpound—aceordi-rg—to—the general formul a
[Lerr] wher ei
br al koxy whic
R[err]S(O)[err]
I s hydrogen, nitro, cyano, halo, trifluofo
carboxy or a group as defined for Xerr]yq pr X[erﬂ

~cyano; .or X[.err] is nitro and Xerr] is %or | ] ¢ :
X[ er] may beCBaf¥®xy or X[ err] and X err] nay both pe nydr ogen

and Xl err]

., nis 0or 1, X Ve ‘. ikt '
r"ﬁiﬁ@l mﬁlmm bstltut ed by aryE,_ i
or 2 and Rerr] 'isla kyL*y m@ﬂq‘)@r r'I kyl ,

for"”

1. Use of a compound of formula I

,COR,
R-(cxsca)ncn=§
'COR,

[ e ]

wherein n=0 or 1, R; and Rziare independently meEHyl, ethyl
or cyclopropyl and R is an optionally substituted phenyl or

heterocaryl group;

X X, X X
20 - = o TG

wherein X, is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X, are independently hydrogen,
nitre, cyano, halo, trifluoromethyl, formyl, carboxy,

acetamido or;
R,S8(0),

wherein m=0, 1 or 2 and R, is alkyl, aryl or aralkyl;
or carbamoyl which is optionally substituted by alkyl, aryl
or aralkyl; in which "alkyl" is an alkyl group having
preferably 1 to 2 carbon atoms, "alkoxy" is an alkyl
residue as defined above linked to an oxygen atom, and
"aralkyl" is an alkyl group as defined above having aryl,
preferably phenyl as the substituent; Y is oxygen or
sulphur and X, is hydrogen, nitre or halo; or a
pharmaceutically acceptable salt or ester thereof in the
manufacture of a medicament for use in the treatment of
inflammatory bowel disease.

2. The use according to claim 1, in which, in the
compound of formula I, X; is hydroxy or alkoxy.



when n=0 and ubstituted by aryl,, Wher ST 1 ]
IS hydroxy or optionally substituted by ar '_1"_ §HJ s an
al kyl group havmﬁmw ﬂlmuuto 2 carbon atons, ;" -

resi due as defi to an oxygen atom~ arid Y ‘ar al k

al kyl group as define abové hAvi ng aryl, preferably phenW7 &gﬁt@
substituent; or a pharmaceutically acceptable salt or}ebter Lnaneon* 2
3-[(4- Phenylsulfonylphenyl)nethylene] 2, 4- pent anedi ong. 36.

3-[(4- thhylsulphonylphenyl)nethylene]-ZZQ pent anedi ofie, 27"

3- [(4 Fornyl-3 ni trophenyl ) net hyl ene] - 2, 4- pent anedi one.
' 3. The use according to claim 1 or 2, in which, in the compound

formula I, one of X, and X; is nitro, cyano, trifluoromethyl,
carboxy or carbamoyl which is substituted by aryl.

‘4. The use according to claims 1 to 3, in which the compound

is ) '
3-(4-hydroxyphenyl)methylene-2,4-pentanedione,
3-(4-methoxyphenyl)methylene—z,4-pentanedione,
3-(3-nitrophenyl)methylene~2,4-pentanedione, B
3-(4-nitrophenyl)methylene-2,4-pentanedione,
3-(2-nitrophenyl)methylene-2, 4-pentanedione,
3—[(4~(N-phenethyl)carboxaﬁido—phenyl)methylene]—

- 2,4-pentanedione,
3-[(S=nitrofuryl)methylene]-2,4-pentanedione, or
zf[(44carboxyphenyl)methylene]-l,3-dicyclcp:opyl-l,3-
propanedione or a pharmaceutically acceptable salt or ester
thereof.

5. The use according to claims 1 or 3, in which, the compound
is 3-{4-trifluoromethylphenyl)methylene-2,4-pentanedione.

6. The use according to claims 1 or 3, in which, the compound
is 3-(4-cyanophenyl)methylene-2,4~-pentanedione.

7. The use according to claims 1 or 3, in which, the compound
is 3-(3-cyanophenyl)methylene-2,4-pentanedione.

8. The use according te claims 1 or 3, in which, the compound
is 4-((4-cyanophenyl)methylene]-3,5-heptanedione.

9. The use according to claims 1 or 3, in which, the compound
is 2-[(4-cyanophenyl)methylenel-l,3-di¢yclopropyl-l,3-
propanedione.



o 28. REPLACEMENT SHEEA|

3:[(3-Carbox Iene] 2, 4- pent anedi one pharmaceutical ljy
accept abl e s Hn Emm eof . 29. 17AUG19 1

3-[[ (4-(2-Phenetnylwoxy) peenyl ) met hyl ene] - 2, 4-pentjanedi one. 30
3-13-(4- thhoxyphenyl)propenylene] 2, 4- pent anedi one 31. A conpourd
according to any one of clains 11 to 30 illir' use as | : LA
conpound according to any one of clains to 30 for use in the treatnent
of inflamratory bowel  di sease.

10. This use according to claims 1 or 3, in which, the

' compound is 2-[(3-trifluoromethylphenyl)methyl ene] -1,3-di-
cyciopropyl -1,3-propanedione.

1. A compound according to the general formula II

R- (CH=CH) ,CH=C IT

wherein n=0 or 1, R, is methyl, ethyl or cyclopropyl and R,
is ethyl or cyclopropyl and R is

" wherein X, is hydrogen, hydroxy or alkoxy which is optionally
substituted by aryl; X, and X, are independently hydrogen,
nitro, cyano, halo, trifluoromethyl, formyl, carboxy,
acetamido, provided that when n=0, X;, X, and X; are not all
independently selected from the group cons_;i.sting of hydrogen,

hydroxy and nitro; or R is
R;S(0),

wherein m=0, 1 or 2 and R; is alkyl, aryl or aralkyl; or
carbamoyl which is optionally substituted by alkyl, aryl or
-aralkyl or R, and R, are methyl and R is

where X,, X, and X; are as defined above provided that one of

X, and X; is carbamoyl which is optionally substituted by
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c3-[(4- nethylsu

. mmmm,, I corrp05|t|on conpri sl r{g a conpound
according to any m to 30 and a pharmac UHI c3l7 xugcespt ablie
carrier
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37.
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~The use accordin 0 any one of cl ai o 10.or
acceptable gait oryester thereogB %u¥ excludxng

4-}phenylmethylene)-3,5—heptanedlone,
4~-(3,4-dichlorophenylmethylene)-3,5-heptanedione and
3-(phenylmethylene)~2, é~hexanedione. _

' 12. A compound according to claim 11 wherein in the compound

of formula II one of X, and X; is cyano or trifluoromethyl.

13. 2-[(4~Acetamidophenyl)methylene]-1, 3—d1cyclopropy1 -1,3~

propanedione.

14. 2-{(4-Methoxyphenyl)methylene}-1l,3-dicyclopropyl-1,3-
propanedione. - )

15. 3-[(4-Cyancophenyl)methylene}-4~cyclopropyl-
2,4-butanedione.

16. 2-{(4~-Cyanophenyl)methylene]-1,3~-dicyclopropyl~1l,3-
propanedione.

17. 2-[(3-Trifluoromethylphenyl)methylene}-1,3-dicyclopropyl-
1,3-propanedicne. |

18. 2-[(4-Carboxyphenyl)methylene]-1,3-dicyclopropyl-1l,3-
propanedione or a pharmaceutically acceptable salt or ester
thereof. '

19. 4-[(4-Nitrophenyl)methylene]-3,5-heptanedione.

20. 4-[{(3-Cyanophenyl)methylene]-3,5-heptanedione.

21. 4-{(4-Cyanophenyl)methylene]-3,5-heptanedione.

22. 3-({(4-Carboxamidophenyl)methylene}-2,4-pentanedione.

23. 3-((4- (N-phenethyl)carboxamxdophenyl)methylenel 2,4-

pentanedione.
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24’. A compound according to the general formula III

COR,

x .
\ /
xz—%-§§%5— (cn=cn)n-cn=§ _ III
COR, -

X,

wherein R, is methyl, n is 0 er 1, X, is hydrogen, hydroxy or
alkoxy which is optionally substituted by aryl, and X, is;

R, S(0),

wherein m is 1 or 2 and R, is alkyl, aryl er aralkyl, and X,
is hydrogen, nitro, cyano, halo, trifluoromethyl, formyl,
carboxy or 'a group as defined forfxz; or X, and X; are both
cyano; or X, is nitro and X; is formyl; or when X, is
hydroxy, X, may be carboxy or X, and X; may both be hydrogen
when n=0 and X, is alkoxy substituted by aryl, or when n=1
and X; is hydroxy or alkoxy optionally substituted by aryl;
in which "alkyl" is an alkyl group having preferably 1 to 2
carbon atoms, "alkoxy" is an alkyl residue as defined above
linked to an oxygen atom, and "aralkyl" is an alkyl group
as defined above having aryl, preferably phenyl as the
substituent; or a pharmaceutically acceptable salt or ester
thereof.

25. 3—[(4—Phenylsﬁlfcny1pheny1)methylene]-2,4—pentanedione.
26. 3-{(4-Methylsulphonylphenyl)methylene]-2,4-pentanedione.

27. 3-[(4-Formy1-3-nitropheny1)methylene]-2,4-
pentanedione.
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28. 3-[(3-Carboxy-4-hydroxy)methylene]-2,4-pentanedione a
pharmaceuticaliy acceptable salt or ester thereof.

29. 3-[{{(4-(2-Phenethyloxy)phenyl)methylene]-
2,4-pentanedione.

30, 3-[3-(A—Methoxyphenyl)ptbpenylene]-2,4-pentanedione.

31. A compound according to any one of claims 11 to 30 for
use as a medicament.

32. ‘A compound according to any one of claims 11 to 30 for
use in the treatment of inflammatory bowel disease.

.33. 3-[(4—methylsulphonylphenyl)methylene]-2,4-

pentanedione for use as a medicament.

34. A pharmaceutical composition comprising a compound
according to any one of claims 11 to 30 and a
pharmaceutically acceptable carrier or diluent.

3s. Usé of ;'Edmpbuﬁd as defined in any one of cla%m; 11 to
30 for the manufacture of a medicament for use in the
treatment of inflammatory bowel disease.

36. Use of a 3-[(4-methylsulphonylphenyl)methylene]-2,4-
pentanedione in the manufacture of a medicament for use in
the treatment of inflammatory bowel disease.

37. The use according to any one of claims 1 to 10 or 35
or 36, in which the inflammatory bowel disease is
ulcerative colitis.

38. The use according to any one of claims 1 to 10 or 35
or 36, in which the inflammatory bowel disease is Crohn'’s
disease.
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ABSTRACT
D._8-D S _AND as
Compounds of formula
— R-(CH=CH), CH=C ' I—
COR,

wherein n is 0 or 1, R, and R, are independently methyl,
ethyl or cvclopropyl and R is an optionally substituted
phenyl or heterocaryl group or salt or ester thereof are
useful in the treatment of inflammatory bowel disease.



