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Novel componnds af Pormmla (T)
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p

where X, is a substiinted cyclohexans or cyclohexsne groop

and the other radicals are defined heredn. These compounds
inhibit the prodoction of Tomor Necrosis Factor and are
usefiol in the trestment of disesse staies medisted or exsc-
oxbated by TNF The compounds of the present
invention are also ussfil in the medistion or inhibition of
enxymatic or caialytic activity of phosphadicsteruse IV and
aro therefore naaful in the treatment of disvase states in need
of madistion or iohihition theraof.

$ Cixims, No Drawings
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COMPOUNDS USEFUL FOR TREATING
ALLERGIC AND INFLAMMATORY
DISEASES

This is a National Stage application of PCT/US93/01991
filed Mar. 5, 1993 and published as W053/19749 on Oct. 14,
1993 which is a contimiation-in-part of U.S. Ser. No, 07968,
762 filed Oct. 30, 1992, now sbandoned which is & contino-
atioo-in-part of U.S. Ser. No. 07/862,030 flled Apx. 2, 1992,
now abandoned.

FIELD OF INVENTION

The present Invention relates to novel compounds, pher-
maceutical ona these compounds, and
their use in teating allergic and infismmatory discases end
for inhibiting the production of Tumor Necrosis Factor
(TNF).

BACKGROUND OF THE INVENTION

hyperreactivity of the respimiory tract to external stimull.
Identification of novel agents for mathma is
made difficult by the fact that mmiltiple mediztors ane respon-
mible for the development of the disease. Thua, i seems
unlikely that aliminating the effects of a single medistor will
have a subatantial effect on all three componenta of chromic
asthms An altzmative to the “medisior approach™ is o
mﬂmhdﬂqd&euﬂ:mﬁﬂoﬁrhpﬂb
physlology of the disease,
Omunhmllhymwldmm

Cyclic AMP modnistes the activity of most, if uot all, of
the cells that comtributs to the pathophysinlogy of extrimic
(allerpic) asthma. As such, en elevation of cAMP would
produce beneficlal effects including: 1) alrway smooth
muscie rolaxation, 2) inhibition of mast cell medintor
mlma)nm—lmurmmmdemhnnﬂinu-
basophil degranulation, and 5) iohibitien of mond-

suppressing the inappropriste active-
tion of airwxy smooth mmacle and a wide veriety of Inflam-
matory cells. The principal cellular mechanism for the
inactivation of cAMP ia hydrolysia of the 3'-phosphodisster
bord by ane or mare of & family of isaxymes refeaved to as
cyclic mucleotide phosphodiesternses (PDES).

It has now been shown that a distinct cyclic mclsotide
phosphodiesterase (FDE) isozyms, PDE IV, is msponsihle
for cAMP breakdown in wirway smooth spuacle and Inflam-
matory cells. [Torphy, “Phosphodiesternse Isoxymes: Poten-
tial Targets for Novel Anti-ssthmatic Agents™ in New Drugs
for Asthma, Bames, ed. TBC Technical Services Lud, 1989]
Research indicates that inhihition of this enzyme not only
protuces nirwsy smogth muscle relaxation, but also mp-

prosats degromistion of mast cells, basophils and neutro- &

phils along with inhibiting the activation of monocytes and
noulrophils. Moreoves, the beneficisl effects of PDE IV

medinted {rmowmity ia impaired and infected individoals
manifest scvere i and/or unusual neo-
plasms. HIV entry into the T ires T lym-

infiscted with HIV, the T lymphocyts mut continue to be
Mhndmdmnpummmm
dmndlnrmrqilﬂhm

cells, have slyo been implicated in maintenance of the HIV
infection. These cells, Hke T celis, are targeta for vioal
replication snd the level of viml replicetion is dependent
upon the sctivation state of the cells. [See Rossnbarg et al.,
The is of HIV Infection, Advences in
Imnumaology, Vol. 57, 1989]. Monokines, such as TNF, have
been shown ip activaie HIV replication in monocytes and/or
macrophages [Sec Foli et at, Proc. Natl Aced Sci.,
87:782-T84, 1990], therefore, inkihition of monakine pro-
duction or activity aids in linviting HIV progression as stated
above for T cella.

TNF bas also been implicated in various roles with other
vinal infections, such aa the cytomegalovirus (CMYV), infiu-
vims, sdenovirus, snd the herpes vhrus for similar
reasons &3 thoss noted.
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s 1svals of reverse transeripiase or vital proteins, snd/or for
of monokine-mediated discasc mssociated prob-
lems such ns cachexia or mnscle degeneration, If no offect is

Thus, !fnwﬂdurﬂzh used, the preparation can be
tableted, placed in n hard gelatin capaule in powder ar pellet
form, or in the form of a troche or lozeage. The amount of
solid carrier will vary widaly but preferably will be from
aboul 25 mg 1o shout 1 gram. When a liquid carrier 1y used,
the prepamtion will be in the form of a syrup, emulsion, soft

Itmllhormplndhymnflﬂnlnﬂmmﬂm:bfum
and character of the phannaceutically sccepiable carear or
dﬂmhdlm:dbythnmoflﬂiulupdﬂtm
which it is to be combined, the routs of sdministration, and
othar well-known variahles,

No toxic effects are expected when these compounds are
administered in accondance with the present invention,

UTILITY EXAMPLES
EXAMPLE A

Inhibitory effect of compounds of the Formula (T) on in
vitro TNF production by hurman monocytes.

30
‘The inhibitory effect of compounds of the Forrmila m
in vitro TNF production by humsn monocytes may
wwﬂ:mummnmun
BEPO published Applicstion 0 411 754 A2, Feh. 6, 1991, and
in Hanma, WO V153534, Dec. 27, 1990

Two models of endotoxic shock have besn utilized to
doterming in vivo TNF activity for the conmpomds of the
Formmia (I). Tha protocol need in these models Is deacribed
in Badger et al, HPO Application 0 411 754 A2,
Febd. 6, 1991, and in Henne, WO 90/15534, Dec. 27, 1990.

The axemplified compounds herein damonstrated a posd-
tve in vivo respomse in redncing serum lovela of TNF
induced by the injection of endotexin,

EXAMFLE C

Inclation of FDE lsoxymes

mwmaﬁhﬁyﬂlﬂﬂlﬂw
of the compoonds of the Fornmla (I) can be determined
uging a baitery of five distinct PDE isorymes. The tasues
used as sources of the different isoxymes are as follows: 1)
PDE Ib, porcins sorta; 2) PDE Ic, guinea-pig heart; 3) PDB
III, goines-pig bhewrt; 4) FDE IV, human monoacyte; amd 5)
PDBV(dnuﬂd‘!l").ﬂlﬂnﬂMl’D&ll.lh.k

bheperin-Sepbaroes

Chem, 267:1798-1804, 19921
activity {a ssssynd ss described in the

putocol of Torphy and Cleslingki, Mol Pharmacol.,

37:206-214, 1990. Positive IC., in the nanomolar 10 pM

runge for compounds of the workings examples described

hersin for Formula () have been demonasteated.

BEXAMFLE D

The ahbility of selectad PDE IV inhibitoes to increass
cAMP accomplation in intact tissues is sssessed nxing 11-937
cells, & Imman monocyte coll Line that has been shown to
contein a largs amonnt of PDE IV. To assces the activity of
PDE IV inhihition in intact cells, nondifferentisted 1937
¢ells (spproximately 10° cells/reaction nbe) wers incohated
with various concentrations (0.01-1000 iM) of PDE inhibi-
tors for onc mimte end 1 pM prostaglendin E2 for an
additional four minutes, Five minntes sfter inftiating the
reaction, cells were lysad by tha addition of 17.5% pexchio-
ric acid, the pH was neutralized by the addition of 1 M

jum carbomate snd camp cootent was assessed by

potassium
@ RIA. A geoeral protocol for this assay is described in

Brooker et al., Radioimmmmeassay of cyclic AMP snd cyclic
OME., Adv. Cyclic Nucleotids Rea., 10:1-33, 1979. The
mdmmm&udﬂuﬁdhﬂnh
Formmla have demonstrated a positive BCy,, in the uM
& mngs in the above ssesy.

'What is claimed is:

1. A compound of Formula (I):
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provided that:
l)whnl.hlmlmtyl.!hmmh!.u
b) when R, is hydronyl, thenris 2 o 6; or

c) when nz-mhydlwyrmyl.z-mhydmhlopy- »
rmyl, 2-tetrakrydrothienyl,
thenminl or 2; or

d) when R,, is 2-tetrahydropyrany]l, 2-tetrahydrothlopy-
mnyl, 1, or 2-tetrahydrothienyl,
thenris 10 6; 1

¢) when nis 1 and m is O, them R, is other than H in
—(CR R, O(CR R, R,

X is YR,, halogen, nitro, NRR., or formryl amine;

Y is O ar 8{0),;

m'is0 l,or2 »
X, in O ar NRg;

X, 1s hydrogen or X;

X, in

X8 Ry, Oft, CN, C(OJRy, C{O)ORy. C(OINR Ry o

is independently selacted froen the group consisting of
R’—cn,m-él,m, bainted by § o ©

lu0m4

Ry is CN;

Z'is 0. NR,, NOR,, NCN, C(—CN),, CR,CN, (R NO,, &
CRLO(O)0R,, GR.O(O

C—CN)NO,,
C(—CN)C(O)OR,, or C¢

5,552,438
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zZ i o COYINR,GR,.
R X ® cam“ ,mm,,h," qoc)?rn' CNORR,.
e8] C{O)NRNR R 4.
NG, s o ik
s CONCN)NR,oR,,, CNCN)SR,, (2-4- or
% . zlyl), (3-4- ar S-P!tmlvl). (4- or 5-uixxolyl[1,2,3)),
- - or S-riazolyl[1,2.4D, (5-tetrazolyl), (2-4- or 5-ox-
wherein: mlyl). (3-4- ar $-isoxazolyl), (3- or S-oxadisrolyl[1,
R, is —(CRR,) C(OYO(CR Ry Ry D, (2-oxadiszolyl[134]), (2-thiadizxnlyl[],34),
—{CRR,),C(OINR,(CR R,) R, - a..q-. or S-thinzolyl), (2-4-, ar S-axazolidinyl), (2-4-,
—(CRRY,0(C or —(CR/R,),R, wherein or (2-4-, ar S-imidesolidinyl);
the alkyl moicties may be optionally substinted with wwn-uummmueﬁnguymwb
ane or more halogens; optionally substituted one or more times by R,
misOto2; the dotted line in formuls (s) represeaty a single or double
nkltod; 13 bond;
ris0 o6 YiaOor$;
and i selected fram C 1 wherpin the
R‘c._,l-ll’k;ll?'m, hydrogen ara "&me 1-g Alky Ky} where! “:,:u ar
fs hydragen, methyl, hydroxyl, halo substituted times opticnally substituted by an= to
R‘-;l.l‘qymtl:,_,-llialmm-b:.?l'mq}mc”, three fipoxines, —F, —Br, —Cl, NOp, —NRyoRys,
W&ﬁnnyl. yfllnlnyl. n'nrclﬁalqmmyl. pymnyl, tot- _qo)m%l:—%.ln‘lll —OC(O)Ry.
rahydrothienyl, thienyl, tetrahydrothiopyrmyl, —NR, o1z ~NR,CO)R,,,
runyl, C, ¢ cycloalkyl, or a C,_ cyclaslkyl —NR C(O)OR,, —NR,;C(O)R 5
:cmmmb:mmmﬂ —C(NR. s —C(NCN)NR, R,
moistiea
ot s""wd" §roupe o st Gyl GO am, R R, S (00

—S3(0) Ry —NR,C(O)C(O)NR, R 1,
—NR,L(O)C(O)R, q, thiarnlyl, imidezolyl, oxazolyl,
pymxolyl, trizzolyl, or tetrazolyl;

qQis0, 1,0r2

R,, is C-C-cyciozlkyl, (2-, 3- or 4-pyridyl), pyrimidyl,
pyrazalyl, (1- or 2-imidarolyl), thisenlyl, trizeolyl,
pymuly), piperazinyl, piperidinyl, marpholinyl, furanyl,
(2- or 3-thienyD), (4- ar 5-thissalyl), quinalinyl, naph-
thyl, or phenyl;

Ry is independently selected from hydrogen or Ry;

Ry, Is Ry or fiuaripe;

R, is C,_, alkyl optionally substituted by ane to three
flzorines;

Ryqis ORy or Ryy;

Ry, is hydrogen, ar C,_, alkyl optionslly subatituted by
ono to three foorioes; or when Ryg and R;, sre aa
NR.R,, they may together with the nitrogen form a 5
to 7 membered ring optionally containing st lesst one
additional hetaroatom selected from O, N, or 8;

R,y i cxaenlidinyl, cusxolyl, thisrolyl, pyrazolyl, triaz-
olyl, totrazolyl, imidezalyl, imidesolidiny], thiszolidi-
nyl, ln.lnlyl.udlmlyl.urlhdilnly!,ndtnh
of thews betarocyclic sings is connected through a
caxbon atom and each may be unsnhatimted or mbsti-
tated by one or two C,_, alkyl groups;

R, is hydrogen;

provided thar
f) when R, is N-pymznlyl, N-imidezolyl, N-trizeolyl,
N-pymroiyl, N-piperaziny], N-piperidiny], or N-mor-
pholiny], then q is not 1;
or the pharmaceutically accepiable salts thercof.
1. A compound of claim 1 which ia:
methyl 4-cymno-4-(3-cyclopentyloxy-4-methoxyphemyl)
cyclohex-1-ens-1-carboxylate;
loxy-4-methoxyphenyl)cyclo-
hex-1-ene-1-carboxylic acid;
mothyl  trans-j4-cyano-4-(3-cyclopentyloxy-4-methos-
yphenyl)cyclohexame-1-carhoxylate];
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methy]  cis-[4-(3 4-bisdifluoromethoxyphenyl)-4-cyano- cis-[4-cymo-4-(3-cyclopropylmethoxy-4-

cyclohexane-1-carboxylate ; nyl)-1-methoxycyciohexane-1carboxylic acid};
methyl  trans-{4-(3,4-bisdifiunromethoxyphenyl)-4-cy- cis-[4-cymo-4-(3-cyclopropyimsthory-4-methaxyphe-

1-carboxylats]; nyl)-1-methoxycyclobexene- 1 carboxamide];

[cis-[4-cyano-4-(3-cyclopentylaxy-4-methaxyphanyl)cy- trans-{4-cyano-4-(3-cyclopropyimethoxy-4-methoxyphe-

clohexane-1-carboxylic acid]]; - } nyl}‘lc,-hyh}qddﬂmﬁlﬂhﬂlm]:
dvlwmﬁ-cydumlm-*mhnmw methyl trans-{4-cyano-4-(3-cyclopropylmethoxy-4-meth-

clohexane-1-carboxylate], uhawdmnmnbyl)m oxyphanyl)-1-hydroxycyclobexame-1-carboxylate]:

nium methane salt; 4 +-C-cyd Imetheny-4-methoxyphe-

dﬂmmmmmwu nyl)-1-hydroxycyclobexans-1-carboxylic acid];

ans-1-carboxylic acid]
mmna-qwmmmn
cyclohexane-1-carboxylic acld];
cis-{4-cyano-4-(3-cyciopropylmethtay-4-methaxyphe- 19
nyl)eyclohexane-1-carboxylic acidl;
trang-|

nyl)cycichexane- 1-carboxylic acid];
methyl un-[l-cyno-#(ﬂ-cydonupylnuhm—d—nﬂh—
oxyphenyl)cyclohexane-1-carboxyime);
methy| trans-{4-cyann-4-(3-cyclopropylmethoxy-4-meth-
oxypheayl)cyclobexane-1-carboxylmie];
methy) cls-[4-cyano-4-C-cyclopropyl
*  romethoxyphenyl)cyclohaxans- 1-carboxylate];
mothyl  trens-[4-cyano-4-(3-cyclopropyimathoxy-4-dif-
huoromathoxyphenyl)-cyclohsxane-1-carboxylate];
cls-[4-cysuo-4-(3-cyclopropylmethoxy-4-difiuo-
romathoxyphenyl)cyclohsxane- 1-carboxylic acid];
trans-[4-cysno-4-(3-cyclopropylmethaxy-4-difiuo-
romethoxyphenyl)cyclohexane-1-carboxylic acid];
cis-{4-cyano-4-(3-cyclopentyloxy-4-muthaxyphenyl)ey-
clohexane-1-carboxamide);

cis-{4-cymo-4-(3 4-bladifinoromethoxypheayl)cy-
clohnlne-l-ulbonmlh].

trane-{4-cyuno-4-(3 A-hisdifivoromethoxyphenyl)cy-
clohexane-1-carboxemide];
cis-{4-cymno-4-(3,4-bisdiflucromethoxyphenyley-
clohexanc-1-carbohydrezide];
cis-[4-cyann-4-(3 A-hisdiflugromethaxyphenyl)cy-
clohexane-1-(2-acetylcarbolydraride));
cis-{4-(3 A-blsdifivoromethoxyphenyl)-4-cymmo-1-(3-
methyi[1,2 Ajoxadinxol-Syl)cyciohezane };
cis-{4-(3 A-bisdiflucromethoxyphenyl)-4-cyano-1-(2-
methyl[1.3 AJoxadinzol-Syl)cyclohexana};
cis-{4-(3 A-bisdi fuoromethoxyphenyl)-4-cymno-1-(1-
methyl{1,3,4 thiadiazol-Syl)cyclobexans};
cis-[4-cyano-4-(3-cyclopropyimethoxy-4-methaxyphs-
nyl)-1-hydroxy-1tris(methylthio)metirylcyclohexans];
mothyl cis{4-cyano-4-(3-cyclopropylmethoxy-4-meth-
axyphenryl)-1-hydroxy-cyciohexane-1-carboxylats];
cls-[4-cyano-4-(3-cyclopropyhmethoxy-4-methoxyphe-
nyl)-1-hydroxycyclohexane-1carboxylic acid]:

cla-{4-cyano-4-(3-cyclopropylmethoxy-4-methoxyphe-
nyl)-1-hydroxycyclohexane-1carboxamide);
methyl cis-[:

4-cymno-4-(3-cyclopropylmathoxy-4-math-
oxyphenyl)-1-methoxy-cyclobexane-1-carboxylate];

methyl trans-[4-cyano-4-(3-cyclopropylmethoxy-4-meth-
oxypheny])-1-methoxycyclohexans-1-carboxylate];
trans-[4-cysno-4-(3-cyclopropy!
nyl)-1-methoxycyclohexme-1-carboxylic acid];
trans-[4-cysno-4-(3-cyclopropy
nyl)-1-methoxycyclohexsne-1-carboxamide],
cis-[4-cysno-4-(3-cyclopentyloxy-4-methoxyphenyl)cy-
clohexane-1-carboxamide acid);
N-methy)-cis-[4-cyxno-4-(3-cyclopentyloxy-4-methox-
yphenyDeyclohmxane-1-carboxamids acld];
cis-[4-cyano-4-(3-cyclopentyloxy-4-methonyphenyl)cy-
clobexane- | -N-(1-cysnoethyl)csrhoxamide];
cla-[1-(2-cyanoethy])-5-{
4-methaxyphenyl)cyclohexyl Hetraanle]; and
e[

(tetrezol-5-ylcyclobaxans].
1Ammpnﬂmﬂhutnc]liml'l wherein R, is

CH,cyclopropyl, CocFycloalkyl,
Cyyypolycycloalkyl, (3 WIJ.ML&
tlhr.hdnn-:!-yl. hmlwc,_.lmlupdnlly
bylcmm—-(ﬂig)uctoﬂm-
—{(CH,), sO(CHz)y_CH,, and
4. A compound of claim 3 wherein R, is —CH -cyclo-
methyl or CRH, R, is ON, x,i.

pharmaceutical composition comprising a compound
dmmmﬂngmehmlﬂlmny
accoptable excipient. .
6. A mxthod for tresting an allergic or inflammntory
Mvﬂdlmhndmmphuldnmtolm
in noad thereof mn effective amount of a componnd of
Formula (I) accanding to claim 1 alone or in combination
with a phermacentically acceptahle exciplent.
7. A compound scconding to clsim 1 which {a:
cls-{4-cymno-4-(3-cyclopentyloxy-4-methoxyphenyl)cy-
clobsxane-1-carboxyBc acid] or & phermaceutically
aalt thereof.
8. A pharmaceutical compoaition comprising the com-
pnﬂdddn?ndlphmuﬂnlbmhhadﬂ-

9 A method for tremting sn sllargic or inflammaory
disease which method comprises administering to a sahject
in need thereof an effective amommt of the compound of
cizim 7 alone or in combinstion with a pharmacentically

acceptahle exciplent
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rold in the Fquid ofly phase of the composition at 25° C.

being at least 3. .
- CONTAINING ANTEINFEAMMATORY - - formmistion are  Beclomethasone ' 17,21-d1;
... SIEROIDS. ... *“: 5 Betamothasone 17-valerats, Betamethasome 17,21

cal composiiions . storolds. 118-hydroxy-168-methy)-3-ozoandrosts-1,4-Gleno-17,
mnndluuw,l'l-po- carboxylate. -
formulated for topical applics- 10 Rormmistions containing betamethasons 17-valerats,

ﬂnh-:l'fﬁh'nﬁﬂiivpﬁ-m-ﬁ-wr beclomethasons' 17,21-diproplonste and clobetasal 17-
ylene' glycol ‘which, fi'the case of cintments, may b6  proplonsts are preferred. Formmlstions contsining
disparsed in white soft . Such formulations per-  lohetssol 17-propiocate are particularly preferred
ﬂmmﬁﬁw s mmammummwg
1o exiert a topical . 13 significantly reduced In heslthy volunteers when thi
ti be partioularly important that the storold should not,  femplation i used.

howsvez, bé so-completély abgocbed that itcan exerts gujmbie olls for inclusion as solvents for the steralds
syitomit efféct which would be likely to Jead to the  jncinds esters of mono- and dibesic acids, soch
various unwainted i:h?ﬁ obmerved Mo estors having, for example, 6to 18 carbon atoma, such 8

fornmlation of - trismcianions - acetomide wd’ i . The compositions sccording to the inveation may
dicoumaryl ester iy described in a paper by Altmeyér Lo o mixture of the solvent oll with ans or more

and Zaun fn Arch. Derm. Forych 1974, 248, 387-390. 23 o b in which the stevcid is sotuble and/or one or
The effects of these vehicles on the vesoconstrictor mdﬁzmmmhm'm

cluded that the base in which a corticostsrold is admin- paraffin sither viscous
strength and domtion of topical '”mngpmu-mmhmfmm
tivity Thmmh@ry-ﬂf#'ml viscosity, for exsmple sbout 7 centistokes. Use of sach
sbsorption. As far ss can be determined, the solutions of mdlylﬂ-lmmlﬂn. the § of the
even which wehelhvnwnulﬂll:” Jﬁhwdhp:hm:m:‘m
s
:Mbmﬂmh:ﬂudﬂnl.ﬁhbhqﬁ & non-solvent oil such =3 & kydrocarban, the soibility

. nixtore. The solobility of the chossn sotive stercld in
“!"“E‘hm " d:m"zz.“-ndeﬂm!deoﬁmm
Sogree of tmmteration of the werckd in the ofl i rols. D¢ determined

axpermment.
high, but that the local nti-inflammetory effect The following Tables [llustrate typical solohility val-

uddh;nldﬂqdmmmum vss, st 25" C., of various sterolds in various mixtares of

ingly reduced. Consequently, it is pomible to spply 43 "oIveats.

shout the same ‘emount of the sterold” to ‘schisve the . TABLE 1

-n;-;mmm-;mwwm Miztare: dhtyl edlipese + Ropi puraftie.

ingly reduce vawanted systemic éffacts. dibutyl adlpate sobibility of Clobetamnl
The foimulstions according to the-invention com- ’hﬁ- ‘Imhﬁ-'

prise s antl-inflammatory sterold dissolved n a Bquid 30 . n [T

olly phase as definad hereinafter. This quantity of the n o7

liquict cily pheso in relation to the quantity of stercld % an

and the solubility of the sterold in the liquid olly phase pr o

bave been found to be the solo- ” L2

tion of the sterold hi the lijuld olly phase of the compo- 35 ] 13

sition should be not more then one third saturated at 29° 100 L9

C.:ll;..lnvel Mth:fqunﬂtyd&:tﬁ;lggynp: .

3. This meam

present should be sufficient to dissolve, at 25° C., at loast TABLE 11

three times the amount, of sterold which ii actoally 40 Iﬁh-k:-vllﬂh-l-ww

o~ Mistury B: diowty] lipate | Sould paraffin
. : % siobiity of Clobutsmsy

'lhmdmgtothepumthvuﬂnn:r:wv&h % dRory! T n min

flammatary sterold active on topical dis- In mintwe (A or B) A 3

solved in a liquid olly phase containing at least Gne oil 63 I: rd am

pomessing a viscosity les than 10 centistohes and In 2 'II'.: oo

which the steroid has a solubllity of at least 0.5% by 20 14 ol

weight at 25* C,, the degree of unsaturstion of the ste- ® 1l ads
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TABLE II-continped . EXAMPLE ]
e B Gt i £ ekt perte ——
% solsbility of Clobstasows 'y [ ; % w/w
% dibatyl adipsty 1 Clcbetasol 17-propiomsts oy
in mixture (A ar B) A B ”““ ﬁ’:
-4 }?’ b Ligid pareftia B 1o 100.00
) L]
10 The cintmest formmiation in Exzmple 1 containe
TABLE I . 0.07% of ciobetasol 17-proplonate in 1s Nquid olly
phase (dibuty] adipate--Hiquid parsffin). As can be seea
Mixtory: discprapry) sdipgts -+ Rould paratit from the solubility valnes in Table 1 shove, 10 dissolve
: = 15 mhmu&'m' mm'nqm'
- i Y phase In fact oontams sbout 369 of dlbutyl adipate
which as indhogted in Table 1 s sufficient to dimoive
» by o 0322% of clobotasol 17-proplonate, La more than 3
g g :i ”ﬂnﬁ:l:lnhn. - llllnn:hhdﬂnqi:
u 44 a1 2~10 may be arnved at from the solubility vaines given
1o L in the tabice or cise the vaines may bo determined by
Table IV shows the solubility of betamethasone 17-
valerste &t 25° C. in two solvent olls: EXAMPLE 2
Lt v Oloimast % w/w
o llﬂlﬂlr - .=
Dibutyt adipate a9 n"‘"’.__.""""
Dileopropy! sdipste L4 » Dapropyl sryvistate ulg
The degree of unseturation appears to be purtionlarly
in reiation to the absence of systamic side EXAMPLE 3
effiects, and whils it shenid be above 3 it is not nsceamry 35
for the dagree of unseiurstion to exceed sbout 3.0, al- e
though higher values may not be Otwtment
The concentrations of the active steroids in the for- Clobetatome I7-imtymata a1
mulations t0 the mventicn are . m-m 4
in the rangs 0.02% to 0.59%, e.g. 0.055% to 0.25% by 40 Ultes Bght Nkl purd¥ia w© 1000
mmmnrpqwbui —
0.05% to 0.30% by weight of active steriod. EXAMPLE 4
The of the invention may, for example,
take the form of omiments or creams. In cintments, 43
solid wax will commanly be present. Such an ointment Cromn » w/w
may, for example, contain 55 to 909% by wesght of Hgmd Clobatasl 17-propinasis 00
phase and 10-45% of solid wax, more 65-80% Ditmty] adipate Ii-g
by weight iquid phase and 20-33% by weight of acltd Diascurywilies v 140/143 Ly
waxr. Cream formulations will normally be eamisions, %0 Catomsaragsl 1000 10
commonly oil-in-water or water-m-oll con- [ —— o
mlm.mwmwwﬂd Cliels sold ﬂﬂ
phase. Such creams can also contain emulsifying sgents, Chiaroarem
which may be sarfctants o for Ve L
exampls, cetosiearyl alcohol, 1000 or 335
gh‘wmmm 8 well as presesvatives, EXAMPLE 5
The formulstons for application to
dermakoecs o e 150 imat,Bor cummpla semeen e — =
eczema, 60
winch are raaponsive io cortioosterokd nw..'- o:il
apy, and also of lass responsive conditions such es peord- Beareux 10
:hmhﬂ"“ﬂh"ﬂ: m“m“' Scif cunifying mosstearin 10
08 OF MOre per ares, - ———i,
over skin aress occlusive dremsings may often be need 6 Clirie ncld 3
with advantage. Chlorecrasnl al
The following examples are given by way of dinstre- Wetw L2

tion only:
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EXAMFLE 6
Qintmant » wiw
Batemathescns 17-vlerste [N+ ]
Dibartyl adipats [ ]
Microcrystalisy Wax 1407145 2
Besawaz 10
Liguk! parafiia o 100

EXAMPLE 7

wn-w-wm n
. to M0
EXAMPLE 8
Croxo-liee alntzent % w/w
1T-proplommin ans
Dibutyl afipsty no
Microcrysialling Wax 140/148 X0
Besswx 0
Caicmsoragnl 1000 D
Thankes dioside 1D
Uhradighs lguld pareffia w 1000
EXAMPLE 9
Qlertegnt % wiw

diow- 1 78-carboxylste a3

Dibatyl adipste ne

150

EXAMFLE 10

Olntmont % wiw
Betansthesoss 17,21-diprepionste ans
Becyrwaz 100
Miorocrysiaifine waz 140/143 w!on
Dibuty! adipate o 10040

The method oeed for making up the frmulstions is a3

4,370,322 ¢ }'{

the mixiure which iy then stivred and coalad vatil sexi-
solid
Wo clamn:
L. A pharmacentical composition comprising sn anti-
3 inflammatory stercid sclected. from beclomethssone
17.21-dipropionste, betsmethasons 17-valarats, betame-
thasons lT.Il-dlpM clobetasol 17-proplonate,
clobetasone  17-butyrate =nd chloromethyl 17a-
acetoxy-Sa-flucro-118-hydroxy-168-mathyl-3-axonn-
10 droste-14-diens-178-carboxylate dissolved in a Higquid
olly phasa conteining ot icast one ofl possessing a viscos-
ity lom than 10 centistokes and in which the stexcld has
ldﬂlﬂdﬂhﬂ&lﬁhﬂdﬂd”‘ﬁ.
degres of unssturstson of the stercld in the Bquid
15 dyphuedﬂnmpulﬂmu”‘c.bduuml
A pharmaoentical composition to claim
lwhdnlhlhuﬂuﬂyﬂ.ocmhluntumdl
seicoted from the esters of mono- and dibenc shphatic
acids, the sxid eaters having from & to 18 carbon aioms.
2 3 A pharmaceutical composition sccording to claim

- 4. A pharmaceuticsl composition acconding to claim
3 wherein the liquid olly phase contains dibatyl adipate.

8. A pharmacentical accordmg to claim
4 which contains clobetasol 17-propionate.
& A pharmacentical composition according to clam
3p 4 Which contains betmmethasone 17-valerste.
7. A pharmaceutical composition acoording to olain
4 which contams beclomethssons 17,21-dipropionate.
8. A pharmaceutiosl composition to claim

lwhudnﬂunquudlyph.mwm
ss _ % A pharmacentical composition according to
lwmmmmmwmm
lnvh.lvhu-tydnlnn'l
to claim

A pharmaceutical composition
lwludnﬂndmudmﬂmdﬁemnh
4o tho mnge 3.0 to 3.0.
1L A pharmacsutical compontion sccording to claim
1 wherein the concentration of the starcld is from 0.02
hlﬂwmdﬁem
A pharmacenutios] composition according to clesm
Ty lhﬂnhﬂd‘mahﬁnﬂorm
13. A pharssacesntical compasition accanding to claim
12 containing, ss additionsl ingredients, substances se-
leoted from solid waz, eomkifying sgents, preserva-
:V-blllhn. stabilisers and other conventional add-
sp uves.
. A method of trextment of inflammatory derms-
toses of hamans and anbmals compriemg topically ad-

follows the steroid 1 disclved in a portion of orall of  minisiering to the affected sion a pharmaceutical com-

the dibutyl adipate. The other ingredients are mixad
together at 60°~70" C. and the sterod solution added to 3

mmwdﬂt.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 4,370,322
DATED ! January 25, 1983
INVENTOR(S) : BUSSE et al

it is certified that emor appsars in the above—identified patent and that ssid Lstiers Patent
Is hersby correcied as shown below:

Column 2, line 19, change "6 to 18" to --6 to 20--.
Claim 2, line 4, change "6 to 18" to --6 to 20--.

Signed and Scaled this

rairpprse Day of ey 1983

{SEAL]
Atrext:

DONALD J. QUIGG
Anesting Officer Acting Commissioner of Patents and Trodemarks
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Como resultado del examen de patentabilidad de la solicitud de patente de
invencion, realizado segtin lo establece el articulo 45 de la Decisién 486 de la
Comisién de la Comunidad Andina, se notifica el siguiente concepto técnico:

1. Documentos estudiados

Para el presente estudio se tuvieron en cuenta el capitulo descriptivo
comprendido en los follos 4 — 16 y el capitulo reivindicatorio del folio 17 de la
solicitud en estudio.

2. Objeto de la Invencién
El objeto de la presente solicitud de patente de Invencién consiste en:

Las reivindicaciones 1 — 2 se refieren a un método para tratar la enfermedad
pulmonar administrando un inhibidor PDE4 (p. ej. é&cido cis-4-clano4-
(ciclopentiloxi-4-metoxifenil)ciclohexano-1-carboxilico) y un corticosteroide
antiinflamatorio (p. e]. dexametasona, fluticasona, beclometasona, budesonida,
flunisolida, furoato de mometasona, aceténido de triamcinolona).

El problema planteado en esta solicitud es la necesidad de proporclonar un
método para tratar la enfermedad pulmonar.

Para resolver este problema técnico la solictud en estudio proporciona el
método que consiste en administrar un inhibidor PDE4 (p. e). 4cido cis-4-ciano4-
(ciclopentiloxi-4-metoxifenil)ciclohexano-1-carboxllico) y un corticosterolde
antlinflamatorio (p. ej. dexametasona, fluticasona, beclometasona, budesonida,
flunisolida, furoato de mometasona, acetdnido de triamcinolona).

El objeto de la Invencidn definido anteriormente se clasificé de acuerdo con la
IPC: A681 K 31/185 // 31/573 /I 31/40 /I 31/56.

También se relvindica prioridad de la Solicitud de Patente US 60 163 158 de
noviembre 2 de 1998, con respecto a la cual la fecha de presentacién de la



actual solicitud cumple el plazo maximo parmitido.

3. Excepciones a la Patentabllidad

E) articulo 20 de la Decisién 488 establece: "No serdn patentables: d) los métodos
terapéuticos o quirdrgicos para el tralamiento humano o animal, as/ como los métodos
de diagndstico aplicados a los seraes humanos o a animales”

Las relvindicaciones 1 — 2 se refieren a un método para tratar la enfermedad
pulmonar administrando un inhibidor PDE4 (p. ej. écido cis-4-ciano4-
(ciclopentlioxi-4-metoxifenil)ciclohexano-1-carboxllico) y un corticosteroide
antiinflamatorio (p. ej. dexametasona, fluticasona, beclometasona, budesonida,
flunisolida, furoato de mometasona, acetdnido de triamcinolona).

Se observa que el método de tratamiento que comprende administrar un
inhibldor PDE4 (p. al. acido cis-4-ciano4-{ciclopentiloxi-4-
metoxifenil)ciclohexano-1-carboxilico) y un corticosteroide antiinflamatorio (p. ej.
dexametasona, fluticasona, beclometasona, budesonida, flunisolida, furoato de
mometasona, acetdnido de triamcinolona), de las relvindicaciones 1 - 2, no es
patentable de acuerdo con la nora citada, que especifica que /los méfodos
terapéuticos para el tratamiento humano o animal no son patentables. Y porque
ademés se trata de compuestos ya conocidos en el estado de la técnica.

En conclusién, el método de tratamlento que comprende administrar un
inhibidor PDE4 y un corticosteroide antilnflamatorio de las reivindicaciones 1 -
2, no es patentable de acuerdo con el Art 20, Iiteral d), de la decision 486.

4. Determinacién del Estado de la Técnica

El articulo 16 de la decision 486 de la comisidn de la Comunidad Andina que establece
que “El astado de la iécnica comprenderé fodo lo que haya sido accesible &l publico por
una descripcién escrita u oral, utifizacion, comercializacién o cualquier otro medio antes
de la fecha de presentacion de la soliciiud de pafenie o, en su caso, de le prioridad
reconocida.

Solo para ol efecto de la determinacion de la novedad, también se consideraré dentro
del estado de la técnica, el contenido de una solicitud de patente en trémite ante /a
oficina nacional competente, cuya fecha de presentacién o de prioridad fuese anterior a
la fecha de presentacibn o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté incluido en la solicitud de fecha anterior
cuando ella se publique o hublese transcurrido el piazo previsio en el articulo 40".

Considerando que la fecha de presentacion de la primera solicitud de patents
de la cual se relvindica prioridad es 2 de noviembre de 1999, se consultaron las
bases de datos y los archivos con que cuenta la entidad con fecha de
publicacién anterior y se encontraron los sigulentes documentos que anticlpan
el objeto de esta solicitud:

No. Documento Titulo Fecha

D1 US 5 552 438 Método y composiciones para Mayo 10, 2001
tratar enfermedades puimonares

D2 US 4 370 322 Composiciones farmacéuticas Ene 25, 1883
administrables tdpicamente que
contienen ssteroldes
antiinflamatorios

o\
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5. Evaluacién de los requisitos de Patentabllidad

El compuesto inhibidor PDE4 (p e] écldo cis-4-clano4-{ciclopentiloxi-4-
metoxifenil)ciciohexano-1-carboxilico) mencionado en esta solictud ya era
conocido en la técnica (ver D1 en el folio 58, columna 33)

Los corticosteroides antlinflamatonos (p e beclometasona) también eran
conocidos en la técnica (ver D2 en el folio 62, columnas 5 y 6)

6. Conclusién

En conclusion, los requisitos de patentabilidad de la presente sollcitud estan
afectados asl

ltem Documento Ralvindicacionas Requisito que afecta
afectadas
| D1 US 5552 438 1-2 Novedad
D2 US 4 370 322 1-2 Novedad

En cumplimiento del articulo 45 de la Decisién 486 de la Comisi6n de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dfas contados a partir de la fecha de la notificacién de la presente
comunicacidn En caso de no dar respuesta al presente requenmiento 0 81 a
pesar de la respuesta subsistieran ios Impedimentos para la concesién, se
denegara la patente

Notiflquese el presente oficio conforme a lo dispuesto en el numeral 5 2, iteral
@), del capftulo quinto del titulo pnmero de la Circular Unica No 10 de 2001

CESPEDES DE VERGEL
Jefe de la Div6i6n de Nuevas Creaciones

El antenor requerimiento fue notficado por filacion en lista, de fecha

15 205

CONCEPTO TECNICO EXAMINADOR TECNICO
No 377 Coédigo 202007







