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in children and on }{\fs24\expnd-1\expndtw-8\cgrid bone density in
the elderly, ocular complications (cataract
}{\fs24\expnd0\expndtw-4\cgrid formation and glaucoma) and skin
atrophy. \par }\pard
\s2\qj\fi576\li72\ri72\sb108\sl-334\slmult0\nowidctlpar\aspalpha\aspn
um\nocwrap\adjustright \plain \cs3\f16\fs24\expnd0\expndtw-1\cgrid
{Furthermore, tachyphylaxis may result from the use of the
}{\expnd0\expndtw0\cgrid 10 topical steroid. \par
}\fi648\li648\sl-360\slmult0\nowidctlpar\adjustright
\expnd-1\expndtw-5\cgrid {Whilst the modern glucocorticoids are very
much safer }{\expnd0\expndtw-4\cgrid than those originally
introduced, it remains an object of }{\expnd0\expndtw-1\cgrid researc
h to produce new molecules and formulations having
}{\expnd0\expndtw-4\cgrid an improved clinical efficacy, and reduced
side effects. \par }\pard
\s4\qj\fi-648\li648\ri72\sb108\sl-368\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs26\expnd1\expndtw9\cgrid
{15  }{\fs24\cgrid A variety of protocols have been developed to try
to }{\fs24\expnd0\expndtw-4\cgrid inc 



rease the efficiency and/or effectiveness of a topical
}{\fs24\expnd1\expndtw7\cgrid agent, although thus far such protocols
have met with }{\fs24\expnd0\expndtw-1\cgrid limited success. For
example, dermatological agents have }{\fs24\expnd0\expndtw-3 \cgrid
been provided in a variety of topical formulations such as \par
}\sl-369\slmult0\nowidctlpar\adjustright \expnd0\expndtw-2\cgrid {20
}{\fs24\cgrid creams, lotions, gels and the like in attempts to
increase the delivery efficiency. However, while enabling direct,
}{\fs24\expnd-1\expndtw-8\cgrid localized applicati on of the
dermatological agent to a skin }{\fs24\expnd0\expndtw1\cgrid surface,
these topical formulations have not provided a
}{\fs24\expnd0\expndtw3\cgrid complete solution as typically only
partial improvement \par }\sl-357\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {25 }{\fs24\cgrid results even with an
optimal formulation, e.g., oftentimes }{\fs24\expnd0\expndtw-1\cgrid
recalcitrant skin lesions remain, and/or treatment times
}{\fs24\cgrid have n ot been appreciably shortened. 



\par }\pard
\s2\qj\fi648\li648\ri72\sb108\sl-331\slmult0\nowidctlpar\aspalpha\asp
num\nocwrap\adjustright \plain \cs3\f16\fs24\expnd-1\expndtw-5\cgrid
{U.S. Pat. No. 4,335,121 discloses 6.alpha., 9.alpha.-
}{\expnd0\expndtw-3\cgrid Difluoro-17.alpha.-(1-ox
opropoxy)-11.beta.-hydroxy\_}{\fs20\expnd0\expndtw0\cgrid  \par
}\pard
\s4\qj\fi-648\li648\ri72\sb108\sl-355\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs26\expnd0\expndtw-4\cgrid
{30 }{\fs24\cgrid 16.alpha.-meth
y1-3-oxo-androsta-1,4-diene-17-0-carbothioic }{\fs24\expnd0\expndtw1
\cgrid acid S-fluoromethyl ester (known by the generic name of
}{\fs24\expnd1\expndtw6\cgrid fluticasone propionate) and derivatives
thereof, these \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1451\margrsxn1407\margtsxn
1066\margbsxn2078\linex0\sectdefaultcl\pard\plain
\s2\li432\sl-193\slmult0\nowidctlpar\tqr\tx8647\aspalpha\aspnum\nocwr
ap\adjustright \cs3\fs19\expnd0\expndtw-2\cgrid {WO 2007/02563 2\tab
}{\expnd0\expndtw4\cgrid PCT/EP2006/007746 



\par }\pard
\s2\li4680\sb216\sl-186\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \expnd0\expndtw0\cgrid {4 \par }\pard
\s2\li648\sb180\sl-288\slmult0\nowidctlpar\tqr\tx3024\tx3628\tx4744\t
qr\tx8884\aspalpha\aspnum\nocwrap\adjustright
\f16\fs24\expnd-1\expndtw-6\cgrid {compounds\tab
}{\expnd-2\expndtw-10\cgrid have\tab }{good\tab
}{\expnd0\expndtw-4\cgrid anti- inflammatory\tab
}{\expnd0\expndtw0\cgrid activity, \par }\pard
\s2\li648\sb108\sl-274\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\ad
justright \expnd0\expndtw-4\cgrid {particularly on topical
applications. \par }\qc\li576\sl-338\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-2\cgrid {EP 0929565 discloses nitroxyesters of
corticosteroids that\line }{\expnd2\expndtw13\cgrid among systemic
uses can be used for the treatment of \par }\pard
\s4\qj\fi-504\li648\ri72\sb108\sl-367\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs26\expnd3\expndtw19\cgrid
{5 }{\fs24\cgrid dermatological disorders; in particular the patent
}{\fs24\expnd0\expndtw1\cgrid disclos 



es nitroxyesters of corticosteroids in which the
}{\fs24\expnd0\expndtw-1\cgrid nitroxy group is covalently linked
through an alkyl chain }{\fs24\expnd0\expndtw1\cgrid to the
glucocorticoid moiety. The document reports that
}{\fs24\expnd3\expndtw17\cgrid  these nitroderivatives of steroids,
after systemic \par
}\fi-648\sb144\sl-365\slmult0\nowidctlpar\adjustright
\expnd1\expndtw6\cgrid {10 }{\fs24\cgrid administration, displayed
enhanced efficacy and better }{\fs24\expnd-1\expndtw-8\cgrid systemic
tolerability, such as better gastric tolerability, }{\fs24
\expnd0\expndtw-2\cgrid reduced cardiovascular side effects, compared
with their }{\fs24\expnd0\expndtw-4\cgrid parent compounds. \par
}\pard
\s2\li1296\sb72\sl-274\slmult0\nowidctlpar\tx3528\tx5400\tqr\tx8884\a
spalpha\aspnum\nocwrap\adjustright \plain
\cs3\f16\fs24\expnd0\expndtw-4\cgrid {W003/064443\tab
}{\expnd-1\expndtw-8\cgrid discloses\tab }{nitrooxyderivatives\tab
}{\expnd0 \expndtw0\cgrid of 



\par }\pard
\s4\qj\fi-576\li576\ri72\sb144\sl-368\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs26\expnd0\expndtw-1\cgrid
{15 }{\fs24\cgrid corticosteroids in which the nitrooxy group is
covalently }{\fs24\expnd4\expndtw21 \cgrid linked through an aromatic
or a heteroarylic ring }{\fs24\expnd2\expndtw14\cgrid containing
linker to the glucocorticoid moiety. The
}{\fs24\expnd3\expndtw17\cgrid document reports that these
nitrooxyderivatives of }{\fs24\expnd1\expndtw9\cgrid ste roids, after
systemic administration, displayed an \par
}\fi-648\li648\sb108\sl-338\slmult0\nowidctlpar\adjustright
\expnd0\expndtw4\cgrid {20 }{\fs24\cgrid improved pharmacological
activity and lower side effect }{\fs24\expnd0\expndtw-4\cgrid
compared to their parent compounds. \par }\pard
\s2\li1296\sb108\sl-266\slmult0\nowidctlpar\tx3528\tx5400\tqr\tx8884\
aspalpha\aspnum\nocwrap\adjustright \plain
\cs3\f16\fs24\expnd0\expndtw-4\cgrid {W000/61604\tab
}{\expnd-1\expndtw-8\cgrid discloses\tab }{\expnd-2\expndtw-10\cgrid
nitrooxyd erivatives\tab }{\expnd0\expndtw0\cgrid of 



\par }\pard
\s2\li648\ri72\sb108\sl-335\slmult0\nowidctlpar\tqr\tx3024\tx3528\tx4
168\tx6271\tx7855\tqr\tx8884\aspalpha\aspnum\nocwrap\adjustright
\expnd0\expndtw-1\cgrid {corticosteroids in which the nitrooxy group
is covalently\line }{\expnd-1\expndtw-6 \cgrid linked\tab
}{\expnd0\expndtw-4\cgrid through\tab }{\expnd0\expndtw0\cgrid an\tab
}{\expnd-1\expndtw-8\cgrid "antioxidant\tab }{\expnd0\expndtw-4\cgrid
moiety"\tab }{\expnd0\expndtw0\cgrid to\tab the \par }\pard
\s4\qj\fi-648\li648\ri72\sb108\sl-371\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs26\expnd1\expndtw6\cgrid
{25 }{\fs24\cgrid glucocorticoid moiety, such "antioxidant moieties"
are }{\fs24\expnd2\expndtw13\cgrid co mpounds capable to prevent the
production of free }{\fs24\expnd0\expndtw-1\cgrid radicals and are
selected on the basis of tests described
}{\fs24\expnd-1\expndtw-6\cgrid in the patent application. The
document reports that these }{\fs24\cgrid compounds c an be used for
the treatment of pathologies \par
}\sl-357\slmult0\nowidctlpar\adjustright \expnd0\expndtw-4\cgrid {30
}{\fs24\cgrid associated with an oxidative stress condition in which
the }{\fs24\expnd1\expndtw7\cgrid corresponding parent compounds show
lower activity or }{\fs24\expnd0\expndtw0 



\cgrid higher toxicity. \par
}\pard\plain\sect\sectd\stextflow0\marglsxn1452\margrsxn1406\margtsxn
1066\margbsxn1718\linex0\sectdefaultcl\pard\plain
\s2\li432\sl-202\slmult0\nowidctlpar\tqr\tx8626\aspalpha\aspnum\nocwr
ap\adjustright \cs3\fs20\expnd-1\expndtw-8\cgrid {WO 2007/0256 32\tab
}{\expnd0\expndtw0\cgrid PCT/EP2006/007746 \par }\pard
\s2\li4680\sb216\sl-188\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \expnd0\expndtw0\cgrid {5 \par
}\qj\li648\ri72\sb180\sl-365\slmult0\nowidctlpar\adjustright
\f16\fs24\expnd0\expndtw-3\cgrid {The above-mentioned documents do
not disclose the activity }{\expnd-1\expndtw-8\cgrid of the
nitrooxyderivatives of corticosteroids after topical }{\expnd3
\expndtw16\cgrid administration and in particular do not report any
}{\expnd2\expndtw14\cgrid information regarding the local
tolerability of the 



\par }\ql\li144\ri0\sb108\sl-280\slmult0\nowidctlpar\adjustright
\fs26\expnd0\expndtw0\cgrid {5 }{\fs24\cgrid compounds. \par
}\qj\li648\ri72\sl-365\slmult0\nowidctlpar\adjustright \fs24\cgrid
{NO 97/34871 discloses nitrosated or nitrosilate steroids
}{\expnd-1\expndtw-8\cgrid and their use for the treatment of
respiratory disorder, in }{\expnd0\expndtw-2\cgrid particular d
escribe the activity in a pulmonary model of }{\expnd1\expndtw6\cgrid
allergic asthma and lung inflammation of
9-fluoro-11P\_}{\f0\fs20\cgrid  \par }\pard
\s4\qj\fi-648\li648\ri72\sb108\sl-356\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs26\cgrid {10 }{\fs24\cgrid
hydroxy-16a,17a-[(1-methylethylidene)bis(oxy)]pregna-1,4-
diene-3,20-dione-21(4-nitrooxy)-butanoate. The  patent
}{\fs24\expnd0\expndtw-2\cgrid application does not mention the use
of the compounds in }{\fs24\expnd0\expndtw-4\cgrid treatment of skin
disorders. \par }\pard
\s2\qr\ri72\sb108\sl-296\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\
adjustright \plain \cs3\f16\fs24\expnd0\expndtw-2\cgrid {Hyun E. et
al, British Journal of Pharmacology (2004) 



\par }\pard
\s4\qj\fi-648\li648\ri72\sb108\sl-367\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs26\cgrid {15 }{\fs24\cgrid
143, 618-625, relates to a study of the activity of
}{\fs24\expnd0\expndtw-3\cgrid hydrocortisone 21-[4'
-(nitrooxymethyl)benzoate] in a model }{\fs24\expnd3\expndtw16\cgrid
of irritant acute dermatitis, in this study oedema
}{\fs24\expnd0\expndtw-4\cgrid formation and recruitment of
leukocytes were evaluated and }{\fs24\expnd1\expndtw6\cgrid the
results dem onstrate that the compound has a higher \par
}\sl-371\slmult0\nowidctlpar\adjustright \expnd3\expndtw15\cgrid {20
}{\fs24\cgrid anti-inflammatory activity than the parent compound
}{\fs24\expnd4\expndtw23\cgrid hydrocortisone. The document does not
report any }{\fs24\expnd0\expndtw1\cgrid infor mation regarding the
effect of the compound on the }{\fs24\expnd3\expndtw19\cgrid skin
after a long-lasting treatment. Moreover the
}{\fs24\expnd2\expndtw11\cgrid experimental model described by Hyun
E. et al is not \par }\pard
\s2\sb108\sl-302\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\adjustri
ght \plain \cs3\f16\fs26\cgrid {25 }{\fs24\cgrid predictive for other
dermatological disorders. 



\par }\li2880\sl-227\slmult0\nowidctlpar\adjustright
\fs22\expnd1\expndtw8\b\cgrid {DISCLOSURE OF THE INVENTION \par
}\pard
\s2\fi648\li648\ri72\sb108\sl-345\slmult0\nowidctlpar\tx2239\tx2981\t
x4702\tx5566\tqr\tx8928\aspalpha\aspnum\nocwrap\adjustright
\fs24\expnd1\expndtw9\b0\cgrid {The present invention solves the
above-mentioned }{\expnd-1\expndtw-6\cgrid proble ms\tab
}{\expnd0\expndtw0\cgrid by\tab }{\expnd0\expndtw-4\cgrid
providing\tab }{\expnd0\expndtw0\cgrid new\tab
}{\expnd-2\expndtw-10\cgrid nitrooxyderivatives\tab
}{\expnd0\expndtw0\cgrid of \par }\pard
\s2\li648\sb108\sl-296\slmult0\nowidctlpar\tqr\tx8928\aspalpha\aspnum
\nocwrap\adjustright \expnd0\expndtw-4\cgrid {corticosteroids\tab
}{\expnd3\expndtw15\cgrid having an improved pharmacologically \par
}\pard
\s4\qj\fi-648\li648\ri72\sb108\sl-367\slmult0\nowidctlpar\aspalpha\as
pnum\nocwrap\adjustright \plain \cs5\f16\fs26\expnd3\expndtw15\cgrid
{30 }{\fs24\cgrid profile, better pharmacokinetic and pharmacodynamic
}{\fs24\expnd0\expndtw0\cgrid prope rties and fewer adverse side
effects, in particular the compounds of the invention show an
improved local }{\fs24\expnd0\expndtw-3\cgrid tolerability, such as
reduction of skin blanching and skin 



\par
}\pard\plain\sect\sectd\stextflow0\marglsxn1445\margrsxn1413\margbsxn
1818\linex0\sectdefaultcl\pard\plain
\s2\li432\sl-188\slmult0\nowidctlpar\tqr\tx8640\aspalpha\aspnum\nocwr
ap\adjustright \cs3\f22\fs18\expnd-1\expndtw-8\cgrid {WO
2007/025632\tab }{ \expnd0\expndtw0\cgrid PCT/EP2006/007746 \par
}\pard
\s2\li4680\sb216\sl-216\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \f16\fs24\expnd0\expndtw0\cgrid {6 \par
}\qj\li648\ri72\sb180\sl-365\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-3\cgrid {atrophy, a fast onset of action and an
increased efficacy }{\expnd0\expndtw0\cgrid than the existing topical
corticosteroids. In particular }{\expnd0\expndtw-4 \cgrid the
nitrooxyderivatives of corticosteroids of the present
}{\expnd1\expndtw8\cgrid invention are more effective than the parent
drugs in \par }\fi-504\sb108\sl-358\slmult0\nowidctlpar\adjustright
\fs25\expnd3\expndtw16\cgrid {5 }{\fs24\cgrid reducing local
inflammation mediated vasodilatation }{\fs24\expnd0\expndtw-3\cgrid
resulting in a reduction of oedema and of the infiltration }{\fs24 



\expnd0\expndtw-4\cgrid of inflammatory mediators. \par
}\ql\fi0\sl-328\slmult0\nowidctlpar\adjustright
\fs24\expnd-1\expndtw-6\cgrid {An object of the present invention is
compounds of general }{\expnd0\expndtw0\cgrid formula (I) \par }\pard
\s2\sb108\sl-269\slmult0\nowidctlpar\tqr\tx5464\aspalpha\aspnum\nocwr
ap\adjustright \fs25\expnd-11\expndtw-56\cgrid {10\tab
}{\expnd0\expndtw-2\cgrid R}{\fs24\expnd0\expndtw-2\cgrid
-}{\expnd0\expndtw-2\cgrid Z}{\fs24\expnd0\expndtw-2\cgrid -}
{\expnd0\expndtw-2\cgrid X}{\fs24\expnd0\expndtw-2\cgrid
-}{\expnd0\expndtw-2\cgrid
0NO}{\expnd0\expndtw-2\sub\charscalex110\cgrid
2}{\expnd0\expndtw-2\cgrid  \par }\pard
\s2\li4608\sb108\sl-252\slmult0\nowidctlpar\aspalpha\aspnum\nocwrap\a
djustright \fs24\expnd0\expndtw0\cgrid {(I) \par
}\li648\sb144\sa288\sl-248\slmult0\nowidctlpar\adjustright
\expnd0\expndtw-4\cgrid {wherein R is the corticosteroid residue of
formula (II): 
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\fs24\cgrid {{\*\shppict{\pict{\*\picprop\shplid1027{\sp{\sn
shapeType}{\sv 75}}{\sp{\sn fFlipH}{\sv 0}}{\sp{\sn fFlipV}{\sv
0}}{\sp{\sn pibName}{\sv _Pic1}}{\sp{ \sn pibFlags}{\sv 1}}{\sp{\sn
fillColor}{\sv 268435473}}{\sp{\sn fFilled}{\sv 0}}{\sp{\sn
fLine}{\sv
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529{ \*\blipuid 93576edf545e4c65a4228ff057717f07}
89504e470d0a1a0a0000000d494844520000021a000001b6010000000011f41283000
000097048597300001ec100001ec101c369545300000bb349444154789c
ed9ccdaee3b61580e51a8db32846db2c06611e21cb1418442fd25d5fa2058a4886036
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