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Title N trooxyderivatives of Antihypertensive drugs
The present invention relates to b-adrenergic bl ockers
waletoswaLis/es. More particularly, the present |PUERP1004013682

relates to b-adrenergi c bl ockers nitrooxyderivatives,

phar maceuti cal conpositions containing themand their

use for the treatnent of hypertension, cardiovascul ar

di seases, gl auconm, m grai ne headache, vascul ar

di seases and el evated i ntraoculTatle pr essure.

b- adrenergi c bl ers (b-bl.ocke are wdely used in

the treat nent o%h?ﬂ’é\f‘{eéwgt"(ﬁ? %{él)ltywr@\pay&ﬂrgps

di seases | ncI udi ng angi na pect or| s, arrhythm as, acute

nmyocay di al farct rdi opat hy., ..

oot | BlesRan bl e o W gl BT8R bfuatves.  More

pefitaatys thé present Hoventionaslates toeB@pte{mrgad: thdeckers hireoxyderivatives,
eart t he iffer somewhat in their abiljty to

el BiecerBEb sodbsfihhy rierOEs Demsand D fahglor e reatment of

hﬁtdrkenslbn,ecdmdibi/mkllar giskases, ylaacomaapigraige headuehe vdsbalar diseases

h(?alrt tag&e otlhers are weak stinulators of the

aB-?&%ﬁ FARAY'PEPEBIY? bl ocki ng the major actions of

cat esladfsanmg"kesmoelcafe b3-blokkeps)t haré havidend lsgdedr Py Stréanment of

t he heart hose in the blood vesse|ls and have

hygertensigp &n g% |p\(ﬁspyla5m§eg§ﬁ§elnﬁlpgleg 35oma, pectoris, arrhythmlas acute

niyatdraapinfindtion, hﬁi‘eﬁ%ﬁhicﬁcdrdﬂamy@@ﬂh)} eafydstvd Héérhfélilure
vascul ar ffe@ n bl o%?etcﬁessel s. Several sid

They wetkstolecky eatse olaines gt Fecerir %l"teﬁdf% the jpgart, but they

differ s8méiteat irithe uamtyab BRIk bcEbtor OMNAE Bloot VEELAS QY |hﬁg>§ I Selective
rate, hypotension, cold extrenmties, bronchospasm.i

Bé’éqchﬁ’ﬁtha(‘fe i BAIoE ac"ﬂﬂﬁd’@l the hear. éomWF@Qﬁ@ wepls §H§U||3'F‘Pr s of the
B{?%&?f@ wHY® %ﬁlpﬁlsglg?g%l o?"é&tilaﬂé ef"@e{tegfoﬁa‘?ﬁmééj '%gmte%kmk both the B

eat ment w t Ckers has to be avorde
ama Savsaeptons imtheebeart asa trxiseiin ithey blood b vesketsnandjiheve no stimulatory

a%&ﬁ \%% %@é\? @?&% gtwﬁﬁf:atﬁg&j(lg% %gpﬁér\s; Lhﬁ%t cda'rqsl‘éaé’ & further vascular

eifotts omblootheesselsact i vity, wherein A is the residue of a

b- ad g\f@%l %%&ﬁ?’é asgc? éaq?éo {N:ﬁﬁl h‘?@}gllagﬁ Ef]cgﬁéé Qg:hbars nqgscle fatigue,

and i NV
slpep dlsnmbmcesrmtrreaged beart rege,ypafeasion canithexttanmitied) brahghospasm in

agrimglts BarePRl nyoc Be P2 ARhaR b R pibtha, No 5 639,804
Moreover, abrupt withdrawal after long-term treatment with beta-blockers has to be
avoided, because an increased sensitivity to B-adrenergic system develops.

U.S. Pat. No. 6,242,432 discloses derivatives of formula A-(X;-NO), having an
antithrombotic activity, wherein A is the residue of a B-adrenergic blocker, X, is a bivalent
connecting bridge and t, is 1 or 2. The invention is limited to particular meanings of the
bivalent connecting bridge X,.

U.S. Pat . No 5,502,237 and U.S. Pat. No 5,639,904 disclose derivatives of
formula R;-Ar-O-CH,-CH(OH)-CHJ>-NH-CH(CHa), used for the treatment of cardiovascular
affections, wherein R, is a chain having at least one nitrooxy group as substituent.

U.S. Pat. No. 4,801,596 discloses aminopropanol derivatives of formula

(OZNO)n-B-X-N(R1)-A—®'O-CHz-CH(OH)-CHz-NH-Ra

R2
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formula R-Ar-O-CH2-CH(OH)-CH -NH CH(CH ) 2 used for

the treatnent of cardi ovascul ar affections, wherein R
WO 800084288 N havi ng at | east one nitrooxy groupPEEEP2004/013682

substituent. U S. Pat. No. 4,801,596 discl oses

am nopropanol derivatives of Tornmula ( NONn-B-X-N(R

)-A- VO -CH -CH - CH - R R2t hat can be, used for .
(i, G5 P evaeE Toh OIS P VBRI hedl 2 EURdatoRy diseases,
wHErSIR T8 &S an WRATGR iaritRdxyalk@raditddonBinity Btd 8 casah kioms.

radi cal cont ai ni n%s to 8 carbgn atons

S

obj dewagfan; eliedir F<BRPresRRt AvegHon &0 rgquﬂgedge\q/]é?v@cﬂenerglc blockers
nltho Qér?‘\fé?f/éﬂ habih cheé@mf&atnﬂy)xibf@%\le&ab‘\/éfﬁﬁ dh@Mhétﬂalcfgmal profile as

signi antly inproved overal |l pharmacol ogical profile
coamaeeﬁﬁyam@uetﬂ:blﬁ@heirs/&!%am 8blRead onfyafo fiminai®(os ah ast reduce the

siddle¥rel2 %&'ogla{é@t ﬁlﬁﬁrth@ﬁ’ Adpést cérﬁgtgﬁﬁats%ﬁk%!sge £ih& ErS improved

assocl at e eir parent co ut a SO
phasmacaiogical amﬂm@e@tqﬁfaglhfﬁcol ogi cal activity and

t I Lsi . _

" . D0 e ULt SBUBH bgeraes
ofnhesmasentnnmmtlolmmahavaa battere phaimashgitat ativiy caid organ protection

ti.vit

4, oL BFORR SR Se T 4 e SPRAEH again, ey
ara effdcliviei inmtharrpamodngeesemﬁledmg\wmaroscﬂnrbss qialveted, cp@npmral vascular

i nclu at h C fes, peripheral
d'%@ﬁ?ﬁ\(%aﬁnge%vgied E{/%féﬁaﬁggéﬁgg%at ed i ntraocul ar
pr eslaurpartlculanarltl haé abeent rbagnizedn thaicothai Fkddreherpic  blockers

Sy GRTRe o1 B, PRSP e TR FERRIHL T e ode® mentioned
comgroLings eftthe @ripoant dschibft anHmppovied ractivity, oncth icbidiovascular system and

i, MR O agt.j vi n e | s r :
erlRe, S 2ty an |, b et D T Blo & PIFENIRE pypgtension.
cawlomseulenunse@elsygleuemi roigrains heladachs, cvdsauladtiseases gnd elevated

0 m gr ai ne headache, vascul ar di seases and
'n@? g?(@ﬁé S*W€raocul ar pressure.. Object of the present

I nvedisjectrofahe present dnventiore atd ﬁeldesrﬁargic blockers nitrooxyderivatives of

n| t rgog}xj%e@l vatives of general formula (1): A (Y-ONO)

hers and di ast er eoi soners and

phar maceut i cal * accept abl A($80ONQ,)¢ hereof, wherein s is
an% enanElo eerrs a% ltjjaas’teremsomers2a’nd ;mee{c%m gall? a'cg‘ep%able salts thereof,
wherein s is an integer equal to 1 or 2, preferably s is 2;

A is selected from the following B-adrenergic blocker residues of formula (11):

wherein
R, is selected from the group consisting of:



Ais selected fromthe follow ng b-adrenergic bl ocker
residues of formula (Il1): (Il) wherein Ris selected

WO p@s0s42¢8 gr oup consi sting of: (Ho) (HP) (Hq) ,BEI/EPI0P4/013682
(Hs) (lit) ,ChL (Hu) H ( y) {Hz); Ris selected from
the group consisting of: -CH(CH) -C(CH ) or (INc)when
the radical R has chosen fromt formul ae (Uo),
(lip), (lit), (Hw, (lIlv), %Hy% 3 (Hz), Ris -CH(CHaCH,_

®e fornul ae (H)Q
he £hdical R.is
CYCHZ 1S = oup capabl e[ of
ectedzfrldiﬁtheogro P consisting :

p $) O or o 0o wherein Ryand R' ar®theN'sa
different, and are H or strai g']-ht or branched -C )
I kyl; is,Hor a -C(O- grou apabl e of bindin :
with theszu)?)ovi so that when sﬁlgg formula (I) is %@) or
Zis H when s is 2, Zand Z are preferably -C(O-; Y
is a bivalent radical havipg_the follow ng neaning: a)
- straight or branched (<C © al kyl ene, preferably C
-C bei ng optionally substituted with one or nore of

AV,

v G

t he[[substitugnts set’es romthe group consi sihng O
of 3 oS, -ONO or T, wherein § CHr
H:Noc( O) Bl Kyl ) - ONQ.4 Cal ky%p&Q :
0]
HO , O , ,
5 (tlr) (lls) (1t)
_CH>—
s 0" "
N, N
\ CH 0 H.C 0
(\N O/ 2 0] . 3 \@ \CHz__
(llu) (Ilv) (llw)

O«
©i CHy—
0] —
O/VCHz \CHZ

(Ity) (I1z);
10
R, is selected from the group consisting of: -CH(CHa)2, -C(CHs)s or
CH,

(lllc)
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b) - cycloal kylene wwth 5 to 7 carbon atons into
cycl oal kyl ene ring, the ring being optionally

wGeasosLw ed with side chains T, wherein T i SPGI/ER10g4013682
or branched alkyl with fromJl to 10 carbon atonms, T is
preferably CH; c) 1 (900H) 2 (OR) (IV) wherein: nis

o U3 o eb o S kel Gl TS LG9 i,

RJIEOGH(tha% 20, pre}‘erably from1l to 10; 2, 3, n4 and n5
are integers equal or

WHEIEP R Ro s chaes el {sﬁ Fitae 8D R Ry BeRutiqis

widnofie Fhdial Riis (mfisgﬁs(mcs:H (CH) CH:CH- wher ei n
na i s an |nteger

Zisdpris asgrommab eoqf blr@cr@ ‘E@gle%ﬁa Ifrgpht'f'l %Jpogw lépﬁgq&a
-éﬁ:b)f-u-fC(@)Ol\H preferably Wis oxygen;with the proviso
when s of formula (1) is, Zis -(CO- and in

Q f the bivalent radical Y 2, 3, n4, n5
aijle ec thennisandlis;-vvhensof fornul a
(D R Z(Ds-(CO) andinforrrula(l\/) of the

bi val ent radical Y n2, n3, nb are eq to

wheiein R) aad R rere Heessams ?recﬁf&i?ntt ‘wdlafe)"‘ er Sfta@t“ eehr anc*iedl C1-Ca alkyl;
Z.RP or2 {Mb) WL tapable of binding Y;

with the proviso that when s of formula () is 1 Z or Z; is H;

when s is 2, Z and Z are preferably —C(O)-;

Y is a bivalent radical having the following meaning:

a)

- straight or branched C4-Cy alkylene, preferably C+-Cyo, being optionally substituted with
one or more of the substituents selected from the group consisting of: halogen atoms,
hydroxy, -ONQ; or T, wherein T is —OC(O)(C+-C1oalkyl)-ONO,, —~O(C4-C1oalkyl)-ONO;

b)

- cycloalkylene with 5 to 7 carbon atoms into cycloalkylene ring, the ring being optionally
substituted with side chains T4, wherein T4 is straight or branched alkyl with from 1 to 10
carbon atoms, T+ is preferably CHs;

C)
5 (COOH),,
6 4
il I om— (CH)
—(Y1)n 2 (OR4)n2
(OR3)n3
(V)
wherein:

n is an integer from 0 to 20, preferably n is an integer from 0 to 10, more preferably n is 0,
and n1 is an integer from 1 to 20, preferably from 1 to 10;

n2, n3, n4 and n5 are integers equal or different from each others, equal to 0 or 1;

R® and R* are independently selected from H or CHj;

"Y' is =CH,- or =(CHy)na-CH=CH- wherein na is an integer from 0 to 20, preferably na is

equal to 0;
X1 is “WGC(O)- or —C(O)W-, wherein W is oxygen, sulfur or NH, preferably W is oxygen;
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nl is an integer from1l to 20, preferably from1 to

10; Xis -W/(O- O - C(OW, wherein Wis oxygen,
waeeosos4208 NH, preferably Wis sulfur; n6 is aPCT/RPBg€013682

from1l to 20, n7 is an integ fromO to 20, R5 and RS

R and R6' are independently selected fromthe group

consisting of: H CH, OH NH, NHCOCH 6 COOH, CH SH
witiythe g[a¥iso)hdh, when the bond between the C and C

\Mﬁé baomor‘nﬁﬂaa(l}j@ulbt% bar)- Bhd anbriRGlaqiV) 86 thedsiehld radicat Y n2, n3,
sent; with the proviso that when Y is selected from
n%ﬁﬁafﬁwaémoﬂ@alndﬁp@nﬁéﬂt'? ned under c)-d), the -ONO

\9{?1&@01‘1 {8rrhdd hfg 1 2 ig -—(G‘.@" ahd in WFraula; (I\Biof thet tiealgntoxdiss Y n2, n3,
when s 0

f or mu n is -(CO- then
n& a7e egHldp Ent4 isdldhean a?‘d%%isar tféfer'i‘égqéam ngs under a),
)b) and d); e) H- (CH)- R11 (M) -(CH) "-CH- X -
RHa RHa Rlla (VI1) wherein X is or S, nlOa, and are
i nt eger i ndependentRY sel &ted fromto 20, nlla is
preferably selected fromtlo 10, nl0 and nl2 are

preferably sel ecte _om@Bt)er-l(lX)—aﬁc(O )&t i nt eger
fromO to 6, prefe ab{@f mOto4 R11 1s H CH or

nitrooxy group, preferably Rl1 is H Rlla is CH or

ni trooxy group; wi tR? the oviso that when in fornul a

(I) sis 1, informula (1) is -(CO-, in formula

(M) of the bival ent radical nl0a, nl0, nl2 are
wiegraial to 1 then X can not be an oxygen atom f)

n1 is an integer from 1 to 20, preferably from 1 to 10;

X, is “WC(O)- or —C(O)W-, wherein W is oxygen, sulfur or NH, preferably W is sulfur;

n6 is an integer from 1 to 20,

n7 is an integer from 0 to 20,

R® and R® R®and R® are independently selected from the group consisting of: H, CHa, OH,
NH,, NHCOCH;, COOH, CH,SH and C(CHj;),SH; when the bond between the C* and C?
carbons is a double bond R® and R® or R® and R® are absent;

with the proviso that when Y is selected from the bivalent radicals mentioned under c)-d),
the ~ONO, group is linked to @ —(CHz)n:- group;

with the proviso that when s of formula () is 1 and Z is —(CO) then the bivalent radical Y
has not the meanings under a), b) and d);

e)

—CH “(CHz)mﬁxz_[Cl:H_(CHz)ﬁToleﬁT?H —(CHy)arz~

R R11 R
(Vi)
~—(CHy)yiza CH—X,—(CHy) g CH— Xl (CHa)iz CH™
[L1 1a R11a R11a
(Vi)

wherein Xz is O or S,

n10a, n10 and n12 are integer independently selected from 0 to 20,
n10a is preferably selected from 0 to 10,

n10 and n12 are preferably selected from 1 to 10, and
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RR8[C - g2 -[C 9RO (VIIl) wherein n8 is an
integer fromO to ; 9 is an integer from1l to 10; RO,

WORI®5/05818 R7 are sane or different, and are H PCT/EP2004/013682
straight or branched CrC alky, preferably R9, R10, R8
R7 are H, vvherein the - ONO group is linked to 15 [(C

9 wh '
n1ﬁé§@g£{§§€qr r@”b q?ar%ara%&ﬁg Q\r{%\f‘egzolrsa??)rmtl c5or 6

1@@%!83 51l 00Xy YR6LD, PictgrabipeR'bis Hir e het er oat ond s
1§e ected fromnitrogen, oxygen, sulfur, and is

s elf e NitFoe%y 8198Pyr oup consi sting of H( Y6) (Y7) (Y8)
W|(hYt$|)a p(fé(ﬂ&) that Wi i fétnddial (l) s Y1 lr) fotrfGR)(11Y Z 83)(CO)¢ in formula (V1) of

the @Wﬁl?[}h@éifca{? \f(pE,Q : ,-ﬁ rge%’ %ar\ﬁ,lﬁg\;jg 13H§r§§ggn 'nof be an oxygen atom;
f)
R® Ts
[Clys Y —IC] 5
R10 R7
(VIIT)

wherein
n8 is an integer from 0 to 10;
n9 is an integer from 1 to 10;
R® R R® R’ are same or different, and are H or straight or branched Ci-C4 alkyl,
preferably R®, R"®, R®, R are H;
wherein the ~ONO, group is linked to
15

—I[C]
wherein n9is as defined above;
Y2 is an heterocyclic saturated, unsaturated or aromatic 5 or 6 members ring, containing

one or more heteroatom/s selected from nitrogen, oxygen, sulfur,
and is selected from the group consisting of

o Ty

(Y1) (Y2) (Y3) (Y4) (Y5)

= |
\/

H
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A is a b-adrenergic bl ocker residue of formula (I1) as

above defined: Z is a group capable of binding Y
w@edososed from t he group consisting of: -C(O -PCHEPINIH13682

or wherein R and R' are the,sane or different, and

are H or straight or branched alkyl; Zis -C(O)-

preferably Z d are - ; YIS bi val e adi cal
ha\ﬂl% t he fd$9bWI ng rrea(%%g a) Q %tral gh{W&S
branchgd C -C O al kyl ene, preferably CrC, being
optH 1y subs Nted ne or nore of t he
sti nts fr group consi sting of:
hal ogep’ at ons, ydr XY, or T, wherein Tis -QCC
al k -ONO ; b) N'cycloal kylene with 5 to 7 carbon
atond i nto cycl odlkyl ene ring, the ring being
optionally’'substituted'with side chains T, wherein T
i s(6tiai ght or(M2anched(é3Ryl with from1 to 10 carbon
atons, T is preferably CH; c) (POOH) 4 2)~ -(g
vvhereln nis an integer fromOto 20, preferably nis
@neientbegiznertt pbiie PresentliDyention soppeses qmn@ound$ of formiga ¢l) wherein
nl is an integer from1l to 20, preferably from1l to
S®f 2, 3, n4 and n5 are int egers equal or different
A fs Dfrageariergit hiecksr residus oftforntula(ll) as aRsveamfian ar e

lnde end&é%ﬁ%ﬁﬁ%?%e%%@%nﬂheﬁﬁgﬁ& dansisting gfH - 0"

—Q(@f;a#@(lﬂ)@ oa is equal to O;

OROY

wherein R’ and R” are the same or different, and are H or straight or branched C4-C, alkyl;
Z, is -C(O)-;

preferably Z and Z, are —C(O)-;

Y is a bivalent radical having the following meaning:

a)

- straight or branched C4-Cy alkylene, preferably C1-Cy, being optionally substituted with
one or more of the substituents selected from the group consisting of: halogen atoms,
hydroxy, —ONO; or T, wherein T is —OC(O)(C+-C1alkyl)-ONO,, —0O(C4-C1oalkyl)-ONO,;

b)

- cycloalkylene with 5 to 7 carbon atoms into cycloalkylene ring, the ring being optionally
substituted with side chains T4, wherein T; is straight or branched alkyl with from 1 to 10

carbon atoms, Ty is preferably CHs;

c)
5 (COOH),
6 4
|| X0 (CH
— )3 2 (OR%)2
(OR3)5
(IV)

wherein:



Xis -W(O- or -CCOW, wherein Wis oxygen, sulfur

or NH, preferably Wis oxygen; ) ?6 (CH 1 R5 (V)
wob@sesa218 Nl is an integer from1l to 20, prefeP@DEP2004/013682

from1l to 10; is -WJ(O- or - (OW, wherein Wis

oxygen, sulfur or NH, preferably Wis sul phur; n6 is

eSS AT, A PELERBRRY B . B Py o0

andH] i8N ifégerifdAEP RNBte préfyraslliet egb io,om the group
consi st i n% .

of: H CH, O4 NH , 6 _N COOH, CH SH
n2afid 4@ S BR;intgeRE SAHY b 45 TRIR RO A aico 0 or 1
RWdWe'i@eﬁeMb@el@_@@d fid RRECRG or R' and R are
absent; wth the ovi so that when Y is_sel

f
5 Y'ine Ol AN el AT RSP G198 AalegeL om0 @ B0 mefagbly na is
e pgR:is linked toa -(CH) r group; e) --CH-(CH) X

X 8 SIS ~AHEMb ina1aia s o SN B e 768 4 & orygen;

d)i nt eger independently selected fromO to 20, nl0a is
preferably selected fromO to 10, nl10 and nl2 are
preferably selectedR¥rom R 0o 10, and is an integer
fromto 6 preferablly from|O to 4,

"“‘(TA e (TB Jar—(X)—(CHa)—

R¢ R
10 \
wherein:
n1 is an integer from 1 to 20, preferably from 1 to 10;
X, is “WC(O)- or —C(O)W-, wherein W is oxygen, sulfur or NH, preferably W is sulphur,
n6 is an integer from 1 to 20, preferably n6 is 1,
15  n7is an integer from 0 to 20, preferably n7 is 1,
R® and R¥ R®and R® are independently selected from the group consisting of: H, CH;, OH,
NH,, NHCOCH;, COOH, CH,SH and C(CHs).SH; when the bond between the c* and C®
carbons is a double bond R® and R® or R* and R® are absent;
with the proviso that when Y is selected from the bivalent radicals mentioned under c)-d),
20 the ~ONOgroup is linked to a —=(CHg)n1~ group;

e)
—CH —(CHz)mXZ—[CIJH—(CHz)aroxszliH —(CHy)mz~
R Rt R11

(V)
—(CHy)uioa- CH_xz_[(CHz)nTo_CH_leﬁT(CHz)EE CH—
R11a R11a R11a

25 ‘ (VID)
wherein X, is O or S,
n10a, n10 and n12 are integer independently selected from 0 to 20,
n10a is preferably selected from 0 to 10,
n10 and n12 are preferably selected from 1 to 10, and
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20

R11 is H, CH or nitrooxy group, preferably R11 is H,
Rlla is CH or nitrooxy group; ) 91 8 -[C] n9 RO

w@ Mosh342eherein n8 is an integer fromO to ; nNBCT/BPRN4/013682

integer froml to ; RO RI10, , R7 are sane or
different, and are H or strai ght or branched C -C
al kyl preferabl R9, R10, R7 are H, wherein the
n11®d@@ﬁ%ﬂﬂ5fm§’1q)1°rﬁq@65f?@blyf[°@)§t‘§ wherein n9 is as
RAR 1 e, o"’rh'ﬁ’th?oxy\é?odpSF%‘PerESlyﬂ“bl@)FD| i ¢ saturated,
unsaturated or aromatic 5 or 6 nmenbers ring,
R'CUaCalsor AlFoeneg®Pimor e het er oat onmf's sel ected from
f)nltrogen oxygen, sulfur, and is selected fromthe
group consisting of (Y1) H(Y6) (Y7) (Y9 (Y10)HILI N
HH(Y1l) (Y12) (Y13) ARDther enbeédi nent conprises
conpounds of fornula (1) wherein

[Cls~ Y —IC] 5

R10 R7
(VI
wherein
n8 is an integer from 0 to 10;
n9 is an integer from 1 to 10;
R®, R, R® R’ are same or different, and are H or straight or branched C,-C, alkyl,
preferably R®, R', R®, R” are H;
wherein the —ONO, group is linked to

Igt,
wherein n9is as defined above;
Y? is an heterocyclic saturated, unsaturated or aromatic 5 or 6 members ring, containing
one or more heteroatom/s selected from nitrogen, oxygen, sulfur,
and is selected from the group consisting of

5
=)
=/

SEs!

N
(Y1) (Y2) (Y3) (Y4) (YS)
O
IS SIS SN2
A LA Y

H H H

(Y6) (Y7) (Y8) (Y9) (Y10)
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sis, Ais a b-adrenergic blocker residue of fornula

(I'l) as above defined: Zis H Zs - C(O-; Yis a
whraahents radi cal having the foll ow ng nmeani ngPCHEP2004/013682

straight or branched C-C O bkyl ene, preferably C -C

, hore preferably C -C being optionally substituted

Wi th one or nore of the substituents selected fromthe

group onS|st|n : halo atons, hydroxy, -ONO or
- [)- ONO, -QC
yclo | kyllene with 5 to 7 carbon

nto cycl yl ene g, the ring being
_optl na!ly subst k¥ ut ed vvltlh side chains T, wherein T
is s ral_l_g_ht, or branched al kyl with from1 to 10 carbon
at is pr bly c) OOH (X (CH XOR) )3
.(I{}?ﬁ\%erein: ﬁ; an|W&er fromto 20, preferably n
|i_an|nteger fromto 10 nore preferably nis 0, and
s an ipteger f m1lto

g'@‘?thﬁrfm%%{?m Cgﬂnghgég ? séamgfrogﬁ @égizmﬁefeﬁrgl ff erent
s srlpm each ot hers, equal to O or ; RBand R4 are

i nd ndentl I - or
Ags(acﬁrag ccﬁLoa?Vﬁggec icﬁ% éf fc?rmlj—é agébov ffnéd

|nna|sa I'nteger romOtoZO
Zprigferably na is equal to O;

Z,is —C(O)-;
Y is a bivalent radical having the following meaning:

a)

- straight or branched C;-Cy alkylene, preferably C-Cio, more preferably Cs-Ce being
optionally substituted with one or more of the substituents selected from the group
consisting of: halogen atoms, hydroxy, —ONO; or T, wherein T is —OC(O)(C4-C1oalkyl)-
ONO,, —O(C+-Cypalkyl)-ONO.;

b)

- cycloalkylene with 5 to 7 carbon atoms into cycloalkylene ring, the ring being optionally
substituted with side chains T4, wherein T, is straight or branched alkyl with from 1 to 10

carbon atoms, Ty is preferably CHs;

c)
5 (COOH),,
6 4
1 3 (X1)nE>_(CH2)n1
—(Y1)n 2 (OR4)n2
(OR?’)n3
(\%)
wherein:

n is an integer from 0 to 20, preferably n is an integer from 0 to 10, more preferably n is 0,
and n1 is an integer from 1 to 20, preferably from 1 to 10;

n2, n3, n4 and n5 are integers equal or different from each others, equal to 0 or 1;

R® and R* are independently selected from H or CHs;

Y! is =CH,- or —~(CHy)na-CH=CH- wherein na is an integer from 0 to 20, preferably na is
equal to 0,

X4 is “WC(O)- or ~C(O)W-, wherein W is oxygen, sulfur or NH, preferably W is oxygen;
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is -W(O- or -C(OW, wherein Wis oxygen, sulfur or

NH, preferably Wis oxygen;) R5 - (V) wherein: nl is
wapoosiseger from1l to 20, preferably from 1 t oPADEP2€04/613682
-WC(O) - or -C(OW, wherein Yis oxygen, sulfur or NH,
preferably Wis sulfur; 6 is an integer from1l to 20,
n7 is an integer fromO to 20, R5 and R5' R6 and R6'
are i ndependently selected fromthe group consisting
of: HCHOH NH, R5COOH, CH SH and C(CH ) SH,
when the bond bet welen theéc and C carbons is a double
bond R5 and R or and ' arg, abseps; \wWith the
proviso that when &")ss sd gd'ﬁeo‘ 1 om B val ent
radi cal s nentioned |under ¢)-d), the -ONO group is
linked to a -(CH ) rRe groups' e) H-(CH )X -(CH) R11
R11 R11 (M) - -[(CH)- RHa RHa R11 (VIIl) wherein X is
or S, nl0a, n10 and n12 are {\it eger independently
wlge%iﬁ.‘:t ed fromto 20, nlOa is preferably selected from

to 10, nl0 and are preferably selected from1l to

n11ig andnteger fom Atp 2hseferablyftam 1@ 306, preferably from 0

X1iti§ —WC(B}-]ori—%(U)WgWh%Feiﬁ‘W i QRYerd SQKRor NHE besraRbly iRlslsulfur;

né is an’integer from 1 to 20,

d)

n7 is an integer from 0 to 20,

R® and R® R®and R® are independently selected from the group consisting of: H, CHa, OH,
NH,, NHCOCH;, COOH, CH,SH and C(CH5),SH; when the bond between the c? and C®
carbons is a double bond R® and R® or R® and R® are absent;

with the proviso that when Y is selected from the bivalent radicals mentioned under c)-d),
the —ONO; group is linked to a —(CHy)n4- group;

e)

—CH —(CHz)mxz—[CIBH—(CHz)mXZIWCH —(CHy)rz~

R11 R R
| (V1)
—(CHynioa CH—X,—(CHy) g CH—Xolng (CHy )iz CH—
||q1 1a R11a R11a
(vl

wherein Xpis O or S,

n10a, n10 and n12 are integer independently selected from 0 to 20,
n10a is preferably selected from 0 to 10,

n10 and n12 are preferably selected from 1 to 10, and

n11 is an integer from 0 to 6, preferably from O to 4,

R™ is H, CH; or nitrooxy group, preferably R" is H,

R'2 is CH; or nitrooxy group;

f)
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20

Rlla is CH or nitrooxy group; RO R8 - -[C]9 RO RY
(VMI1l) wherein n8 is an integer fromO to ; n9 is an
wo posgenr1§rom 1l to ; RO R1O, R8, R7 are sane OPCT/EP2004/013682
different, and are H or stra'ght or branched C C
al kyl, preferably R9, R10, R8T R7 are H, wherein the
-ONO group is linked to 10 [C] 9 \Q,herein 9is as
defi ned above; Y2 is anRﬁeterocycIRic sat ur at ed,
unsaturated or aromatic|5 or 6 menbers ring,
cont ai ni ng one or nore jal_er selected from
ni trogen, oxygen, Su|fl£ yndand is Inect ed fromthe
group consisting of N . |(Y1l) (Y5 |H(Y6) (Y7)
(Y10) (Y11) (Y12) (Y13) t her enmygdi ment conpri ses
conmpounds of fornula (1) wherein s is 1, Ais a
b- adrenergi ¢ bl ocker residudVih formula (11) as above
defined: Zis H Z is a group capable of binding Y
Wl%eéF@ct ed fromthe group consisting of:
n8 is an integer from 0 to 10;

n9 is an integer from 1 to 10;
R® R™ R® R’ are same or different, and are H or straight or branched C-Cs4 alkyl,

preferably R®, R'®, R® R are H;
wherein the —ONO,, group is linked to

10
—I[C]
wherein n9is as defined above;
Y2 is an heterocyclic saturated, unsaturated or aromatic 5 or 6 members ring, containing

one or more heteroatom/s selected from nitrogen, oxygen, sulfur,

and is selected from the group consisting of

L
A /\ (N\ Na
R Y

H
(Y1) (Y2) (Y3) (Y4) (Y5)
o)
oy € £
SN YN

(Y6) (Y7) (Y8) (Y9) (Y10)



-C(O-, -C(OO or wherein R and R' are the sane or

different, and are H or strai ght or branched CC
wabdoglosazps ef erably Z is -C(O-; Y is a bival eneCT/aR1008013682

having the fol | owi ng meani ng13c) (COOH) JI - ( )n2 (OR

) (I'V) wherein: nis an integer fromto 20, preferably

nis g integer fromto , nore preferably nis , and

t 0, preferably from1 to
in ers equal or different
ch oth , ual o Qlor ; R3 and R4 are
ndently s ctedfr Hor CH; Ylis - CH- or
- (CHj) na- CH=CH wherein na is an integer fromO to 20,
preferably na is equal:to 0; is -WJ(O- or -C(OW,

n Wis n su or NH, preferably WIS
ox%z% W th tcvfﬁgg)reﬂow sgﬁ?aat when is -C(O-: - in
Aneéhasiengiogiment a@n@@sesxcompOﬂMWHQm(qlMl) whereim3, n4, 5

S'ﬁ he equal to O thennis O and 1 is 1;- in the
ivalent radical Y of formula (IV) 2, n3, n5 are equal
5 Ais@ adreaergis biogkneresidugred formyledias akaversefined:: e) CH
2114@,"') M) H X[(CH)-CH X -(CH) -CH - RHa RHa Rlla

nlis

n |ntege oml

Z is a group capable of binding Y selected from the group consisting of:
~C(0)-, —C(O)O- or

YT

10  wherein R’ and R” are the same or different, and are H or straight or branched C4-C, alkyl;

preferably Z is —C(O)-;
Y is a bivalent radical having the following meaning:

c)
5 (GOOH),,
6 4
1 3 Xs — (CHm—
—"(Y1)n 2 (OR4)n2
(OR®)5
15 (V)
wherein:

n is an integer from 0 to 20, preferably n is an integer from 0 to 10, more preferably n is 0,

and n1 is an integer from 1 to 20, preferably from 1 to 10;
n2, n3, n4 and n5 are integers equal or different from each others, equal to 0 or 1;
20 R®and R* are independently selected from H or CHs;

Y is =CHy or —(CHy)ne-CH=CH- wherein na is an integer from 0 to 20, preferably na is

equal to O;
Xy is “-WC(O)- or —C(O)W-, wherein W is oxygen, sulfur or NH, preferably W is oxygen;
with the proviso that when Z is —C(O)-~:

25 -inthe bivalent radical Y of formula (IV) n2, n3, n4, n5 are equal to O thennis 0 and n1 is

1,
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(M1) wherein Xis or S, nlOa, nl10 and nl2 are integer

i ndependently selected fromO to 20, a is preferably
wa@elsosed from 0 to , nl0 and nl2 are pref er abPGT/EP2004/013682

selected from1l to 10, and n,is an integer fromO to

6, preferably fromO to 4, Rﬂ is H CH or nitrooxy

group, preferably 1is H Rlla is CH or nitroox
- QBT ROCASY B bUTYE (A2 FHord 214 BT PERd than n and nt
arb Qlfedmdtd M ) of the bivalent radical Y nl0Oa, nl0, nl2

are equal to 1 then X can not be an oxygen atomi ) R 9
€ R 8 [C] N9 RO 7 (VII1) wherein n8 is an integer from

0 to; n9 is, ap.j,nteger from : R7
are sange o iHT?tF"e';)em’,% ar ?—E‘r@ﬁ”‘?@%ﬁgjﬁ%ﬁ%@}g?%
branched C|-1q: al kyl, prefegably RO, R10,R8, R7 are H,
wherein t h&¥-ONO group is'tinked to [C] 9wherein n9,is
as defined above; Y2 is an heterocyclic saturated,
unsaturated or aromatic 5 or menbers ri ng,

Caini h _
R e e e s
group consi sting I‘_\),La R11a R11a

(Vi
wherein Xz is O or S,
n10a, n10 and n12 are integer independently selected from 0 to 20,
n10a is preferably selected from Q to 10,
n10 and n12 are preferably selected from 1 to 10, and
n11 is an integer from 0 to 6, preferably from O to 4,
R' is H, CHs or nitrooxy group, preferably R is H,
R is CHj3 or nitrooxy group;
with the proviso that when Z is —C(O)- and in formula (VI) of the bivalent radical Y n10a,
n10, n12 are equal to 1 then X can not be an oxygen atom;

f)
R T"
[Cls—Y?—[C] 5
R10 R7
(VHI)
wherein

n8 is an integer from 0 to 10;

n9 is an integer from 1 to 10;

R% R™ R® R’ are same or different, and are H or straight or branched C-C, alkyl,
preferably R®, R"®, R®, R” are H;

wherein the —ONO, group is linked to

—IC]
| neo



HH(Y2) (Y3) (Y4) (Y5) (X HHH((YE) (Y7) (Y8) (Y9)
(Y10) (Y13) Preferred conpounds are those of fornula
W@ kgosobeiein s is 1 Ais a b-adrenergi c bl ockePCT/EBRIOdUE3682
of formula (I1) as above defiygped, Zis Hand Z is
-C(O-, and the bivalent radical Y have the follow ng
meani ng: a) straight al kylene, preferably al kyl ene; c¢)
(COOH) ( OR4) 2 (OR3)n3 (IV)wherein the -ONO group is
bound to (CH)m n, 2, n3, n4, n5 are equal to 0, nl
is. 1 and the - )m group is bound to the phenyl
W'ﬁ“ﬂ@”@l’ﬁ%ﬁj%’”@ﬁcﬂf"@ or the [C] or the [C] ; or n n2,

YNs aﬂrr%ter]ga%llé?ﬁtufh‘iecﬁrmsﬁmméd boadmatiod 616 hfenders ring, containing
i nt eger from

wh
5 onedrgiore beleiggtels Jkeled o oIS AFP At e e O)
arﬂrus)gélettédh@MegRJprwnﬂbmydf ring through the [C] , R4

is CH and the 4) group is bound to the phenyl ring
throughthe[C] . |

1 &4 kN» kN» Q{}

(Y1) (Y2) (Y3) (Y4 (Y5)
(Y6) (Y7) (Y8) (Y9) (Y10)
fNy \(N& @
N N
H H |
(Y11) (Y12) (Y13)

Preferred compounds are those of formula (I) wherein
16 sis1
A is a B-adrenergic blocker residue of formula (II) as above defined,
Zis Hand Z, is —C(0O)-,
and the bivalent radical Y have the following meaning:
a) straight C4-C+o alkylene, preferably Cs:-Cs alkylene;

20 o)
s (COOH),,
6 4
| g X0m— CHo)
—(Y; 75 ORY),,
(ORY),s

(IV)
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) 6 -( - (V) wherein the -ONOis bound to the -(CH)

group; nl is an integer from1l1l to 10, n6 and 7 are 1,
WO2008/054M% O) - wherein Wis sulfur, R5, R5' andPCI/E¥20pi/013682

R6 is NHCOCH . Anot her groupqgf preferred conpounds

are those of formula (1) wherein sis, Ais a

r KC | of formula (11) as above
w%g?ﬁ?}@é&ﬁh%%g:%hﬁ?@ugﬁ?@{ﬂﬁb and the bival ent
n, NAdi% ak, nS amveguahte & ol | owi ng nmeani ng: c¢) (COOH) - (2)3

, ej he - i - CH ). ,
s Vel RSl Sarol S Ao e BGHRF g sl o Bl g he 1 o
theé Clboand to the phenyl ring through the [C] or theI [ C]

Cl ; or n, n2, n5 are, n3 and n4 are equal to

n,g?,rgé;éj'e%,%s an integer from1l to 10, Yl is -(CH)
n3-a0eHdHre whiealdo B, aa is 0, X is -WC(O) - wherein Wis

"@%ﬁ?@ﬁ’é‘?ﬁ?ﬁgﬁfﬁfvﬂq group i s bound to the phenyl ring

Y' is =(CHz)na-CH=CH- wherein na is 0,

Xy is ~WC(O)- wherein W is oxygen and the WC(O) group is(,bound to the phenyl ring
through the [Cls,

R*is CH; and the (OR*) group is bound to the phenyl ring through the [Cls;

d)
T
(TA )r;e‘: — (CB Ji7—(Xy) (CHy)e—
RS R5'
V)
wherein

the -ONO; is bound to the -(CH2)ns- group;
n1 is an integer from 1 to 10, n6 and n7 are 1, X, is “WC(O)- wherein W is sulfur,
R® R® and R%are H,
R°®is NHCOCH;.
Another group of preferred compounds are those of formula (I) wherein s is 1,
Ais a B-adrenergic blocker residue of formula (I1) as above defined,
Ziis Hand Zis ~C(O)-, and
the bivalent radical Y have the following meaning:

c)
5 (COOH),,
6 4
1 " Xprs— (CH)G
—(Y); 2 (OR%),,
(OR3),5
(v)

wherein the -ONO, group is bound to (CHy)n;
n, n2, n3, n4, n5 are equal to 0,
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R4 is CH and the (OR4) group is bound to the phenyl
ring through the [C] ; d) CH- -(CH) R11 R11 (M)
wob@sesa218 s or S, and nl0a and nll are 0, 12 iBCI/ER2004/013682
R11 is H and the -ONO group i1§ bound to (CH m.
Anot her group of preferred conpounds are those of
formula (1) wherein s is 2, ﬁpis a 2 adr ener g
n'bisdeiet theeGdpre- GOUP &3 h?H"‘&‘ toitpg Pheny, BBQ/éhfaégh H@C[C]zznr the [Cls or
th?g@lr%rare -(O -, and the bivalent radical Y have the
oW ng neani ng a) straight C -C al kyl ene,
n.pPef2@@l.y C - C al kylene; c) (COOH) 2 ) 2 (OR) (1V)
né"é}%rﬁzlé‘retéaﬁartgﬁoawoup is bound to (CH) ; n, n2, n3,
n5 are equal to 0, nlis 1 and the -(CH) - group
nf l§abdﬂdﬁ@zertf@”t héo Hhenyl ring through the [C] or the [C]

ng (d}@z)rL@H=C|.qlwhege,nm,§ igpe 1 n3 and n4 are equal to O,
'S an I nteger from1 to 10, Y1 is

eHﬂmo)m\é\eéalmr Was pgygemandsthe ety karer'%(bﬁ rra’t%the phenyl ring
th%o% [@nd the WC(O) group is bound to the phenyl ring

R*is CHs and the R% group is bound to the phenyl ring through the [Cl;
d)

—'CIBH —(CHp)nioaXs— [?H—(CHz)sz]ﬁWCH —(CHp)arz~

R11 R11 R
(Vb
wherein
X, is O or S, and n10a and n11 are 0, n12is 1 and R"" is H and the -ONO, group is bound
to (CHa)n12.

Another group of preferred compounds are those of formula (I) wherein s is 2,
A is a B-adrenergic blocker residue of formula (Il) as above defined,
Z, and Z are —C(O)~, and
the bivalent radical Y have the following meaning:
a) straight C4-C4o alkylene, preferably Cs-Ce alkylene;

c)
5 (COOH),,
6 4
1| 3 (X1)n5 (CHZ)M
—(Y)y /3 OR%),
(OR3),3
(V)

wherein the -ONO; group is bound to (CHaz)n1;

n, n2, n3, n4, n5 are equal to 0,

n1is 1 and the ~(CHz)n- group is bound to the phenyl ring through the [C], or the [C]; or
the [Cla;

orn, n2, n5are 1,

n3 and n4 are equal to 0, and

n1 is an integer from 1 to 10,

Y' is =(CHz)na-CH=CH- wherein na is 0,



R4 is CH and the (OR4) group is bound to the phenyl
ring through the [C] ; ) 6 ( : -(CH] 1 R6' RS (V)
wab@ses4218 he -ONO is bound to the -(CH )m gr oRQI/EPZD04/613682
an integer froml to 10, n6 d n7 are, Xis -WJ(O) -
wherein Wis sulfur, R5, R5 "and RV\E H R6is NHCOCH
. Preferred conpounds of formula (1) accordln to
Xy e¥¥G(0): whersin Bhisapegenantdhe WELR): aronpis bey Fﬁ@e”y‘ fing
CHONO OoqgqV-OV-O( / H\ (D (2) (3) N.N
thr@%[% -~ NN CH ONO O O f=\ V-0 CH ONO
*is CHz and the (OR*) group is bound to the phenyl ring through the [Cls;

d)
6 R5
I (TA )',:e:—- (CB Y (X (CHy)7
5 R® RS
)
wherein

the -ONO; is bound to the -(CHaz)n1- group;
n1 is an integer from 1 to 10,
10 n6andn7aref,
X, is ~WC(O)- wherein W is sulfur,
R®, R® and R%are H, R® is NHCOCHG.
Preferred compounds of formula (I) according to the present invention are the

following:

/S\N

OO (509G (3 290
o T "]

15
(1) () 3)

N N
s CH,ONO, Sy ONO,

0 o N'é’
CH,ONO, @ 0
ONO, CH,ONO,

(4) () (6)
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ONO, (4) (5) (6)H ONO, ONO, ONO, (7) (8) (9) Exanples
of "straight or branched CrC al kyl ene" include, but
wae@sode18 i mited to, nethylene, ethylene, propPCERE2004/013682

i sopropyl ene, n-butyl ene, peﬂ%ylene, n- hexyl ene and

the like. As stated above, t i nvention includes al so

t he pharnmaceutical® acceptable salts of the conpounds

of formul@Syl) and stereoisgners thereof. Exaypies of
phar maceuyifal * acceptabl exsalts are either t}\e’ée with

i nor gapi-§ bgses, such as s um potassiu ég>al fum
and algr&nl m hydr oxi de@r i th organi cngs es, h
t r let/hyl

as |ysrne, gl,ni ne, bine, di benzyl am nge,
pi peridine a d%t her acceptab{e prgani c am nes. h{\—
conmpounds ording to the pr i nvention, i

they contain t he nol ecul @8ne salifiabl e nitrof

atom can be nsfornmed into &bespondi ng
by reaction i n \anos; gani ¢ sol such as ONO,
acetonitrile, tetrahydrofuran with the 'correspondi ng
organi c or indrganic acids. Banples of pha@mceuti cal

accept abl e argani i . oxak tar i .

e SRR, O B AR BT B e R it ar et i o
methglena cethylénsy | prapytamet Bbprepylane,gabityleaei pentyders, naexyleoe and the
Iikhydrochl oric, sulphuric, phosphoric acids. Salts with

_ﬁitri c acid are preferred. The conpounds of the
i Nvexy stafedvdbiosd) thaineentiva includes asatheprermaceutioally@aeceptable salts

orhrarans oL o B RnERL e s Loy conbr s

m xtExa8fles bAPhammaEeUticaly rcceptabie Lsaits , are agitber thesseowith inorganic
racemate m xtures., W.thin the obj . t iventi Qr .
b3see, HiScenridiReppgRtrt EeibUG, Bk Sy b RE RIS s §ftn organic
bdsBei such xdsuyemepfaryininer drgtbyladiseof dibenzytahing | piperidie and other

nds and conpositions of the present invention

conppu
a%ﬁﬁ@ﬁ'& UGRR'NPYEPed by any available and effective
del i ™y goapsirei advotdiny iy theipresent nventiend when thegl ¢opfain in the
on

mglléglﬂle lo¥|’e salifiable nitrogen atom, can be transformed into the corresponding salts by
reaction in an organic solvent such as acetonitrile, tetrahydrofuran with the corresponding
organic or inorganic acids.

Examples of pharmaceutical acceptable organic acids are: oxalic, tartaric, maleic,
succinic, citric acids. Examples of pharmaceutical acceptable inorganic acids are: nitric,
hydrochloric, sulphuric, phosphoric acids. Salts with nitric acid are preferred.

The compounds of the invention which have one or more asymmetric carbon
atoms can exist as optically pure enantiomers, pure diastereomers, enantiomers mixtures,
diastereomers mixtures, enantiomer racemic mixtures, racemates or racemate mixtures.
Within the object of the invention are aiso all the possible isomers, stereoisomers and
their mixtures of the compounds of formula (1).

The compounds and compositions of the present invention can be administered by
any available and effective delivery system including but not limited to, orally, bucally,
parenterally, by inhalation spray, by topicall application, by injection, transdermally, or
rectally (e.g. by the use of suppositories) in dosage unit formulations containing

conventional nontoxic pharmaceutically acceptable carriers, adjuvants, and vehicles.
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parenteral ~, by inhalation spray, by topicall
application, by injection, transdermal”™, or rectally

W@ 2009/0542y8 t he use of suppositories) in dosage BCI/EP2004/013682
formul ati ons contai ni ng convgl ti onal nontoxic
pharmaceutical * acceptable carriers, adjuvants, and
vehi cl es. Parenteral includes subcut aneous. injecti

ons
Parenteel dndudes isHbPWARRES| RIECIONF (RURVGTRYP: ITH§ Pwﬂr igrasternal
lnjbgdﬁsbﬂﬂfug%ﬁhgérﬁ%e Solid dosage forns for or aI

m nistration can include for exanple capd% |
¢ ablSald, dqRaDp Sforpo ik eE ABIRGIEION AN JaRUde, T gxpmple capsle,
taﬁlg{s j)ll% Sﬁlﬂﬁdeﬁ@r nufe8 €aRf tgey €irC @UBIP Ustila G@dégbeforms the active

st one inert diluent such

costRoLDE: carn b asiuxast wih 2 (7St S inedodligst PUhRe SHape dactose or
st&%ﬁp ?ﬁdoé%fger‘l‘efrﬁ%npéﬂﬁﬁbérﬁ&isea@g'r{drlﬂalabra%tl&@taaﬂﬁiﬁnal substance

an nert diluent €. d. | ubri cati nﬁ ent such

other theryinegidilverit @as h{bécatlnﬁjaééﬂtaﬁﬂcﬁ ag Masaea raeor
exaqgjle@taﬁfeeﬁég%r Bh@cfo"f‘bé@rrwﬁé%#% Qrﬁjeé’cbsléghdi\&'édﬁs or oleaginous

SUSpPENSI oNs ¢ lated according to th

smpenamsngars @etfgm@at@ﬂswpgq"}ggtodg@qggoww pﬁ@g aﬁjlgﬁqvim dispersing
gfe'ﬁ %ttﬁH%@@Ht@'a‘ﬂG/oﬂQ%He%dm'g%geﬁ@nDOSI tion of this

entlo an further i ncl udé conventi onal excipients,
i . e.Theptranprsiontdf ¢his WA@B@R %24) fé“’tb?rg‘ﬁﬁlﬂée 5pnyq¢39r8q1ﬁp<@plents i.e.,

p%?ﬁﬁ&&mgﬁsaé@hgﬁled&ﬁﬁﬁk Stah&ig8hit WBEMNESR Ghichi dd nbheleteriously

active conpou doses of b-adrenergic bl ockers
reacttwithokg activevcempee8dgsan be deterni nated by standard

cli nﬁgeug%g %CW%QQ%P%&%C BloBkdrd n‘itﬁ%x?é’é?ﬁa l\iﬂggt?a?l P& deRSMinated by

t han as escri OMMer ci a aval l e corrpounds
staisdare phmitjeel téahnigoe :arkhgrei inithe ssmsergngeaapéﬂeéﬁctban as described for

Medi cal aflel |

oAby AR SRR, B 3 38 s B s
M@dwalnﬁcmmnnbs@Cbmaany, ne. GOramildhhh 5g" E@l 2004hiTha, pl’}gUflﬁcologlcal
g ot B (R GocrT SRR U06C el EATRBHIGE.

can be eS| ze as shown in Schenes
to 6. The conpounds of general formula (1) A-(Y-ONO)

n conmpounds of fornula D,
EW@E&*WAL yiﬁﬁ%{[?? as above defined and Ais a
b- adTienesnpaunds ottherinvestiordean kst smtlmmed agIshpwn ihBehenes 1to 6.
IS - S rs 1-3
%? C&B%%ooﬁegeger%il fa_r|mhar ?ﬂg t| cal ** a‘é'%fg‘ﬁf’ awI eS ngmes as
cdimmt.eﬂfs of wmumeopwbgam isat, Yn& 4s abevd defbef @angdA & a B-adrenergic
blogker resfarse 1o'f formula (1), wherein Z is —C(O)- and Z; is H, the enantiomers,

diastereoisomer and a pharmaceutically acceptable salt thereof, can be prepared as

outlined in Schemes 1 -3.
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.RRN NN OHHOPHOP (A (F) (O RN RN

OZ-Y-ONO, OZ-Y-X1 OH (L) (i) (H N 0-zZ-Y-ONO (D
w@posnas of formula (i) wherein Z and Y are BSI/EPIH0€013682

defined, P is an anmine prote qi ng group such as

tert-butyl oxycarbonyl ester ?t-Boc) and X is an

hal ogen atom preferably C, Br and , are converted to

?Jndg of formula (L) wherein R, R, P, Zand Y

arg as above defined, by reactionpgith AgNO pn a

suﬁi e ﬁc’!\%i m@en?‘Wa%getemﬁmlgfﬁ/\N/Rz

tetra rof'yrane, a silver d]' trae nol ar excessd' \P1

pref erably used andthereac'Fion is carried out,'Pn

t he da(rAF, at a tenperature fr@emroom tenperature(gp

the boiling tenperature of the solvent. The conpounds

of formula (L) are converted to the conpounds of t

formula (D) by deprotecting the am ne group (stropg
acid, such as HCl in dioxane or trifluoroacetic atid,

i s Bsed +q reRove a t- bR, barfdd e). O heR R
preferied h’eﬂdwods«f—e-r——renm{mhe anre—pr otmN\/ :

groupso;)g_?_d@se descri bed O-Z-YTX3RN Greene "Propecti vBi
groups in organic synthesis", Harvard University

Press, 980. The conpounds qfy formula (H wherejmg R,
R, Z are as above defined, are converted to the
esters off formula (i) wherein R, R, Y, Z X and P
are as aljove defined, by reaction with an appropriate
acid (Qly of formula X -Y-COOH wherein Y and X are as
above defined., The reaction is generally carried out

in ans z\d ani ¢ sol vent such as
H

0-Z-Y-ONO,
(D)

Compounds of formula (i) wherein Ry, Rz, Z and Y are as above defined, P; is an amine
protecting group such as tert-butyloxycarbonyl ester (t-Boc) and X; is an halogen atom
preferably Cl, Br and |, are converted to compounds of formula (L) wherein Ry, Rz, Py, Z
and Y are as above defined, by reaction with AGNQ; in a suitable organic solvent such as
acetonitrile, tetrahydrofurane, a silver nitrate molar excess is preferably used and the
reaction is carried out, in the dark, at a temperature from room temperature to the boiling
temperature of the solvent. The compounds of formula (L) are converted to the
compounds of formula (D) by deprotecting the amine group (strong acid, such as HCl in
dioxane or triflucroacetic acid, is used to remove a t-butyl carbamate). Other preferred
methods for removing the amine protecting groups are those described in T. W. Greene
“Protective groups in organic synthesis”, Harvard University Press, 1980.

The compounds of formula (H) wherein Ry, Ry, Z, Psand Y are as above defined, are
converted to the esters of formula (i) wherein R1, Ry, Y, Z, X5 and P4 are as above defined,
by reaction with an appropriate acid (Q1) of formula Xs-Y-COOH wherein Y and X; are as
above defined. The reaction is generally carried out in an inert organic solvent such as
N,N'-dimethylformamide, tetrahydrofuran, benzene, toluene, dioxane, a polyhalogenated
aliphatic hydrocarbon at a temperature from 0°C to 50°C in presence of a dehydrating
agent such as dycyclohexylcarbodiimide DCC or 1-ethyl-3-(3-
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N, N - di net hyl f or mam de, tetrahydrofuran, benzene,
tol uene, di oxane, a pol yhal ogenated aliphatic
whyasosaidhon at a tenperature fromO C to 50 CPCTEP2004/013682
presence of a dehydrating aggpt such as
dycycl ohexyl car bodi i m de DCCEg
1-et hyl - 3- (3-di met hyl am nopr.op car bodi |
gy B RAB R PR Y SRR GE (oA i) Wi Broatglysh, sueh as 4-
Nd}h@{%ma{é@ﬂy,ﬂgmmpﬁgne (DI\/AP) The conpounds of
wherein , and P are as above defi
ThenpoTDROLE T (BN (Ho ST Fen e R0 By aroR BE0%, dBiped, can be
bgéméJWSy QQE?B%ﬂHé 1R hydpexme @r&@ ofHE lcBimpolhd’ &F f@ﬁ'ﬂlﬂ@Q@? wherein

ef1 ned and IS a hydroxylic protecting %rou

RisiRayAre @g ﬁp@pge dgfmgql agg P s ﬁg}yﬁgpgﬁlq gqotqgmg roup sucH as salyl ethers,
ug'? rds Bttthyistiymel Ryt-BliyhdinRBeIiPoasy desser Hé’ﬁ:ﬂbém il.T.W. Greene

. eene "Protéctive groups in organi c synth eS|%
Pretealiie GRS, Brosgaryc PYHaRSIS's HEO/ANELINeTRIE Fress. (1989 fgluoride ion is

thé P?‘Jf&{réoerqeﬁﬁ%& *?&qlerfne\vm@ QWPéth%B Fﬁﬂécvhg gidipr protecting

he conpounds of % wherein R R P
Tlm@pmp%ndsggfqiw{pe(@éﬂhq{g@ R-Cﬁq Al afi§ 2P @}gpve defined, can be

olflgﬁar L ggeééﬁﬁg Qm&Hﬁaﬁd@f fireimiid o) (WberdiAek £1R) dRd. P Rl as above

s above defined with a suitable am ne

defined with arsyitaple apinerprptestinggrove (e 88 AppvegdeseriReds conol
THE QU&O@QB&I &f Wd@fof el @) WhkreMRY, R arRas dBove defined,

are as ove is protected to affor

) t he
is peotpeted irs aftard it semeoyndp aifrrelian(Fk wherein Re, %%a@b%?/%bm’e defined
Pr@?efrllerasﬁo@& rBT%% 1BF HeSfddrROmalcR A siPretihdts, stich @8&fimethylsilyl or
nol ety are ers, such as trinethylsilyl or
teﬂmw-quth%lwhet hyl silyl. The conmpounds (A) wherein R
T%ﬁé&r@%ﬂﬁlg? SWN&eﬂq:ﬁh ?@%r@é@ aB&@@éfﬁﬁbé'a'ré’ c¥mercidlly Gvailable, the

or mul wherein X is as above
aaittsf ¢frﬁ@rmUIQa}(eY&§ﬁﬁ’érVﬂ“leé¢'P 9<a 528 @%ﬁ@eﬂ% arfeconmerciallypggilable.
(B) (D) Compounds of formula (B) wherein R, R, Z, Y
are as above defined and X is an hal ogen atom such as
Sehem@g and , are converted to conmpounds of fornula (D)
wherein R, R, Z andY are as abovg defined, by
reaction wi Rh AGNO in aR e/o&g

\ i ani c sol ReRY_ s h /e
aRaC i£rEle_tgtrahydrofurahk, a-silwer niMN\
nmol arff exc®ss is preferably dsed ahd the reacti ongi s

carrigl outl in the dark, at>paytgnperature fromro
tenperature and the Za'Y'fa 21V-ON02

(A) (B) (D)

Compounds of formula (B) wherein Ry, Ry, Z, Y are as above defined and Xs is an
halogen atom, such as Cl, Br and |, are converted to compounds of formula (D) wherein
R, Ry, Z and Y are as above defined, by reaction with AgNQ; in a suitable organic solvent
such as acetonitrile, tetrahydrofurane, a silver nitrate molar excess is preferably used and
the reaction is carried out, in the dark, at a temperature from room temperature and the
boiling temperature of the solvent.

The compounds of formula (B) wherein Ry, Rz, Z, Y and X; are as above defined can be
obtained by reaction of compounds of formula (A) with an appropriate acid chloride (Q) of
formula Xs-Y-C(O)CI, wherein X, is chosen among chlorine, bromine, and Y is as above
defined. The reaction of formation of the ester is carried out in an inert organic solvent
such as N,N’-dimethylformamide, tetrahydrofuran, benzene, toluene, chloroform in
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15

boiling tenperature of the solvent. The conpounds of

formula (B) wherein R, R, Z, Y and X are as above
waledosnetixan be obtai ned by reaction of conpouPdBEP{004/013682

formul a (A) with an approprig%(e acid chloride (Q of

formula X -Y-C(O Cl, vvherei n IS chosen armng

chl ori ne brom ne, and as ageln\\/e defl

presesee Pha base gsot(nﬁg‘typgﬁn%fpyp e gk lgmperatuts fr rgao%femmerature and
5080. THEehciinia BbrBplefldvgihin §umb résge from 30 minutes to 24 hours.

gt T FBRONGY Al OHeJBhERN B oelia py.feacion of a compound of

formdl€ LAYV hATA %cndp%r O&Qﬂf femala Ro-YECYOS0RT m Ftﬁe fpf@@hé@ena dehydratlng
tenperature and

IS CABERD, " 2 CORlEinetnla 1)-N-
aggnt | n@S r aﬁ@@qu}%m%réowmﬁ es 4 HE) ime amlnopropy)
et}'ﬁhéa%ébﬁih'hdée'hydrtoeﬁloﬁdmREDA@? dHd faOE;éﬂdI%/ (s%}:h cad) NDR-dimethylamino

obtai ned by reaction of a co ound

t ;
pyddingciTie( caaction iBofFHiPG St @(”O)"G[F mggr{ﬁgu?ﬁ’?‘@&én%g"oﬁs N,N*-

dlrﬁeﬂﬁrﬁfﬁi{aﬁﬁd@gteﬂﬁﬁﬂiro@@arﬂ' §é’r¢ﬂeﬁ€e>fdlhél?é baiiamd, da pEXkalogenated
di met éDam nopr op Net hyl car bodj i ni de

a"h‘?@iﬁo@ﬂ"@ﬁﬁ"%‘ d pgﬁ’gyr%)ér@gt Q|(§/§pd 80ienThe reactlon is completed
W.Mrl\hﬂfng%ﬁ@eme@nmmwtm hdd#g. reaction is carried
I'n an 1nert organl c solvent such as N -

Trm mnwnﬂs;pﬁfarmd@( e whate Xy isfirhaleoepaion @ee cemmgesially available
or(yaﬂ)io%n@otalﬂe&’?r] %%ﬁ@é‘ﬁcﬁ@nﬁ' éd?\'i}ﬁér‘cf‘allfl‘lé%l%@' Rt adid by well
tenperature from C. The reaction is i
knownyreagtions.for pxample by reagtian guth thtswlsqr axafylicligrigey halides of P or

PY1RUE fents T GRABSYIADEnbRIGAH, BIIQR. where X i's an
hal'ogen atom are conmerci a aval |'abl’'e or can be

Tr@moamgdds tAowhersin RorRxasp 68 @PAYS defifrd Bes somiperpiadly pyglable.
hydroxyl acid by well known reactions, for exanple by
reaction with thionyl or oxalyl chl ori de, halides of P
or Pin solvents inert such as toluene, chloroform
DMF, etc. The conpounds (A) wherein are as above
defined are commercially available./ 2 N H Z-Y-ONO
(A) (D Alternatively the conpounds of fornmula (D) can
be obtai ned as descri bed bel ow. The conpounds of
formula A are converted to the ester (D) by reaction
of the alcohol group with a nitrooxyderivative,
containing activated acyl ating group, of fornula
Cl (O C Y-ONO .
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The nitrooxy conpounds can be obtained fromthe
correspondi ng al cohols of formula Cl (O C Y-COH by
woemsosam wi th nitric acid and acetic anhydri deCT/RP204/013682
tenperature range from -50C O Cor fromthe
correspondi ng hal ogen derivatives of fornula
O C Y-Hal by reaction with silver nitrate in the
ng\le %ce of an inert solvent such as acetonitril e,
tetrahydrofurane. A silver nitgate nolar excess is

preferabl R,used andR, reactAoh is carried out, in

Ry ,/at_.e-mpataturefrorN\the boiling tenperature
ana roottenperature. The rea&tion is conpleted wthin
a OHre ralﬂge from 30 m nty&sole 3 days. The conpounds
of general fornmula (1) A Y-%\Ioz) , defined in Schene
4 conpo [ [ [
as?é)o npounds of formJIa( Pl), wherein s is 1, Yis

ove defined and Ais b- adrenergi ¢ bl ocker
residue of formula (I1), wherein Zis -C(OO and is

H, the epantioners, diastergegQi soner d a .
gt dh¢ icomIPous, eblRLE T) G i oBRnt. 2, dggeribed below. The
coﬁ’(&é%ﬂd%gf\(fbfl(né&ﬁg iagioﬁvﬁrtéiﬁl hfﬂ‘EBéllsterSg% (’dyfl_rﬁécﬂon Rf /thdHaldbhol group

. ). 0-Y-X C(O) - - ONO . conpo
witgya F%Pwdsr'{aéw, G e Vet 2oVt ErouD, SITOBIIENE ey -ONO:
THRNAitrSoxkys c@ApbHdeIeh B @BtairkidCiiordSth€l corBepdtitthg, aldbifols of formula

converted to c_on& of f

unds of fornul.a 1) wherein R, R
CIENE- O By ErpclionWéh a1 FRAANDF T bbby BfeRpREfys rapge from
—598C i@ bP@ opdANiNe Sople¥pdHdirplitdlogeh EerRbiNYst dfifb@aula CI(O)C-Y-Hal by
tetrahydrofurane, a silver nitrate nolar excess . is .
regstione b §ivels Brale dt ffee PERRENFD PTiN (NG sae,BUCh As (apstonitrie,

te@ayirof@ang ACSINEF Altafe nidlfnercesinid prateably UWisedaal tHee reaction is
erature of the solvent, The conpound

boi'ling te of
ool FoTPEr TS Srnbrss G RS TBHERS and room
teﬁ@@r\éﬁfré?ﬂﬁté RabitR i§ @dg’ﬁpl@fédﬁ/\{]iﬂwﬁﬂé thhfbé ré:ﬁgi;?ﬁér)ﬁ( l:soynmhte@tb 3 days.

appropri ate conpoun vi ng. for - _

ahorBRncam e, regenstet ogriga ;& GNP iRy screme 4 as
coMRUh@A6t foffulh SDYEWRBRIN ¥ isCRIY ik &d aBdle HBfiMIESRINCR DB-adrenergic

base in an aprotic polar qr non- & r soj vent é‘ééﬁh as .
blqqHer Gpsidss ©f Temuls (e 1 ig)bst el (¢ Sbahg hagtiomers,
didstElabiRbReP 2A8ea PhafreabebtiiifFtacdedtbble salt thereof, can be prepared as
outlined in Scheme 4.

Scheme 4
R R
R /2 R /2
R, /Rz 1Y\N\ 1ﬁ/\N\
NN H H
H o, 0\
OH C(0)-0-Y-X, C(0)-0-Y-ONO,
(A) (B1) (D1)

The compounds of formula (B1) wherein Ry, Ry, Y are as above defined and X; is an
halogen atom, such as Cl, Br and I, are converted to compounds of formula (D1) wherein
R4, Ry, and Y are as above defined, by reaction with AgQNQ; in a suitable organic solvent
such as acetonitrile, tetrahydrofurane, a silver nitrate molar excess is preferably used and
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20

tenperatures range between 20- 40 C. The conpounds of

formula (Q2) are conmercially available or can be
wobissed f rom the correspondi ng al cohol s by rREEPIIN/013682

with triphosgene in presence, f an organi c base. The

compounds of general formula (%I) A-(Y-ONO ) , defined

in Scheme 5 as conpounds of fornula wherein s |

the reaptips It aried oet, de MerRRTK oft? JETRETSiuTS. e dric ?'@Pera{u"e and the
ofll-QHperafifd diifie@bibAr Ul @ (11), wherein Zii o R o

are as above defi ned

Thencampasngs f foanklet(&) wbREdhBr 286 F2 érepﬁ%?ﬁ‘g‘@e@ﬁfinéglﬁr%/ converted to
thé%S@ggLﬂHs%%?@t atcﬁ&{ ﬁ/@ﬁ an %’Eblrobﬁat@ fc@ﬁ@b@ﬁh )cnamng efhula Xs-Y-

OC(@)Ch wherem Xnis @I & oy_l @@Y(IB)aS(qgflm aég\@p hﬁdgaé;p)n is generally
csfrr‘?%c%htgn b@seﬁ‘é@&@é Bag? R an Zpr@ﬂldpc}(araérﬂwoﬂspoﬂ’é}%ﬂ/ent such as THF or

I'S an am ne prot ecti ng grou such
Chigls aﬁamewearajmwet\@@qrb@ §&’CeBdy a 43libi% Rhgssaystem H.O/ELO at

tegﬁg%ggsg@?%um@ cBr and , are converted to

ounds or mu L V\herel n RR P Z and ar.e
Thescompavecaef faraula 32) reégéommer%ltyrﬁv,aw oh caf Bg;ataired from the
c?lreg?%d?noq?ﬁ#:m bfﬁé‘é@tncﬂﬁmﬁ?ﬁbﬁ&g‘eﬁé I|r15‘p>resence of an orgamc base.

uran€, a silver nitrate nolar exc
pr efﬁlﬂabbmpm einaenaial fosmele GhAFQ- Q'ﬁprz)is e@eftﬂ%i ml ﬁcheme S as

cirﬁgqbugléf it fofthuid (b? nRrahW i€ 1f a8k @BBVd 88MRUHNdr R isPd @-adrenergic

Ing tenpefature of the solvent. The compounds
of fornmula (L) are converted c s of
forgula(D) by deprotectlngthea l% p (strong
aci xane or 0 rR 1 udr d@ce | i
blpg%g%&leoofggrm(l FXB/#] car banat e) . (lhetrWh%r&ﬁRdandR are

aP BBdRY d@ﬂeﬂ%ﬂb@iﬂz H‘,) I'thc=1r elﬁmmbmgrd; kieastemesisorperodreta iphgrmaceutically
gr ou are. those ecrlbed Protective
afﬁeetf%ie %%5{38?%% i ‘02 ﬁtpﬁ%?ires as %‘.ﬂ{?&ﬂ‘%@ﬁ%ﬁ%? s5ity

SEheiie 5 1980. The conmpounds of formula (i) wherein RR

, Y, X3, Z and are as above defined, can

R R
1YN{ 2 R, _R, R, N R
N —_— ~p
OH P, Y\ “p 1
0 O>1<X3 0-Z-Y-X,
(H) o R" R (i)
(M) ‘
R NS R, ~R
\P1
0-Z-Y-ONO, 0-Z-Y-ONO,
(D) (L)

The compounds of formula (i) wherein Ry, Ry, Z and Y are as above defined, Py is an
amine protecting group such as tert-butyloxycarbonyl ester (t-Boc) and Xs is an halogen
atom such as Cl, Br and |, are converted to compounds of formula (L) wherein Ry, Ry, Py,
Z and Y are as above defined, by reaction with AgNO; in a suitable organic solvent such
as acetonitrile, tetrahydrofurane, a silver nitrate molar excess is preferably used and the
reaction is carried out, in the dark, at a temperature from room temperature and the
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be obtai ned by reacting the conmpounds of fornula (M
wherein R, R, R' and X are as above defined, with an
w@eiod/ o349 of forrmula X -Y-COOH wherein X i s aPCTEPGE03682
atomand Y is as above defingd. The reaction is
carried out in an inert orgafnrc sol vent such as

N, N - di et hyl f or mani de, _t et r ahydr of ur an,

bql@g@gmere@qrg)@gﬁ@e sglv%rgI )T hgp@g}gﬁg@%ofafqrrﬁwgt dﬂi are converted to the
o%%hﬁ&élbmﬂn@lb é@kb? BBt dihg the amire &oa@ tfRy Gcid) stitteas HCI in

presence o drati ng agent such

dl@sa@mrdﬁféugrpw%@eﬁdy I H%ecb@d%‘PWE 2 hyilyl garpamate). Other preferred
E"&H?é F&"r ﬂﬁ@ﬁ@%ﬁ%é%r@l@@ﬁﬁd@;r@@p@#@ Pebé aesdiwel OACOW. Greene

a cataly such

“Pwtﬁptwemqwmaﬁﬁgﬁalﬁwnfaﬁﬁé t@m&ré Uniygesity BEessi 6380 s
tﬁeoémﬁ u‘ﬁd¥"‘o¥ Bru@ () 'V\FH%rélﬁ'meR% NOMR,39 afrﬁhlrmteﬁé atsQab@é‘e defmed can

ours. he COﬁpOUﬂ s of fornu

E?e wher ei n, R ,
be omalnewbyéﬁaptlxg Mhe.ceEpas of Ut WhseB R ioBe apm& R™and Xs

ar@ésra%%% H%ﬂwe‘&omﬁ’%%lo‘ (@) oF fd‘rﬁlﬁllsw( OdoMivineréif Xa@ hn halogen
O X wherein X

atp@ ami Ma$ @g@bow gatinethd hﬁéﬁéqtioﬁdé icarriedquf &% 2B Jherf frganic solvent

SLBﬁeSa%nQ\?Noﬁln%'fhﬁBMhleeOrteirélﬂ[d%ﬂ‘ﬂaﬁ be&eh® doREh&r dioxane, a
sol vent DVMF,” THF, acetonitrile at a tenperatur Ln

qlmlqg@ngt@dfalmh\ﬁhc hydroprbgacatop tempsraiygbiramphidsand S0°C in the
r?é’éﬁtc%rﬁfaéxc yghéﬁﬂ%taeeﬁfeétﬁﬁ%% d%béloﬂr’é&??é@rldoamﬁlaé DCC or 1-ethyl-3-(3-

Iterature. m ne group of the conp

dipettytaenieeprery aptoediiniee yeiﬂﬁﬁbuﬁmﬁE%CfI@QIMﬁg q pgtalyst such as 4-
NW& }{},iénlﬁ %),zluingqupz}m ne protecting group such as

tert arbonyl ester (t- Bac). The conRounds (S)
The r@agmme cempleta withiag ties réngerfﬁ@m@&rmlauﬁﬁ?aéo é# hgeser al

Tﬁ@ﬁmhﬁlng% ff‘ﬁ?r(n\ﬂr % \)/hereﬂem redp] R’ SRh%HE )@ a’%‘é as above defined,

or mu erern s IS

caabbn/ ebtgined gy deagiing AOF@OH“@ taerOéF@fr@iac(l‘Bw@k%? awégpraeeund (S) of
foffulh (3{3(%%# Al ?G(O S RdrBinX A88n %aﬁ:@@n 2§ The rteagtlon is carried out

ehant er eol soner and pharnaceutlc
inpressprabf @ erganicon mocﬁﬂmc lage ina Pﬂﬁﬁﬁﬂlé!?,”tz?é@“dg E*f'mF \getonitrile at

ééypcé(‘rgﬁgm%e ?( 16$60°C oG adable ?Shé\% yys@‘paccordmg to
npound “of fo a (C wherein R,

matmds(W&H snewn ndbe tetptarened and X is an
The amine group of the compounds (A) is protected to afford the compounds of formula

(H) wherein P, is a suitable amine protecting group such as tert-butyloxycarbonyl ester (t-
Boc) The compounds (S) are commercially available.

The compounds of general formula (I) A-(Y-ONO,)s, defined in Scheme 6 as
compounds of formula (E), wherein s is 2, Y is as above defined and A is a B-adrenergic
blocker residue of formula (i), wherein Z; and Z are -C(O)-, the enantiomers,
diastereoisomer and a pharmaceutically acceptable salt thereof, can be synthesized as

shown in Scheme 6.

Scheme 6
R
R ﬁ/\ R1\|/\N/ 2
4 —
\(\N\H ZYX, 5 ZsY-0NO,
OH “ZY-X, “Z-Y-ONO,

(A) (C) (E)
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hal ogen atom such as G, Br and , are converted to

conpounds of fornmula (E) wherein R, R, Z and Y are
w@sooalomees def i ned, by reaction with AgNO i n a BCI/ERD€013682

organi ¢ solvent such as acetgaitrile,

t et rahydrof urane, a silver nrirate nol ar excess is

preferably used d th -
OO T ) SHEEPRur B DB Sh PR AN B PN X fs an
hai nRfRbrh] &Q;hté%'@ﬁmtauae @ffe doheewsd medbﬁnpol]h@s GbﬁasnﬁuledE) wherein
formula (C) wherein

R1aB@\Zea|@;§1(,qﬁ@ as ahoveyiefipgs. zgyr{@%ctlsg) V‘f‘éa“t&”%” 3fsug%g|% 8[9’1”5@ solvent

suef\ %%rc%hﬁ'nlé Abtrih Pof@rrénélp@élﬂllél; hiate melad exddselid prefe4Dly used and
ormula X - ?sh‘? wherejn X i s chosen a
the maﬁtlpﬁes CﬁrlerﬂnOHte i Hiecelapk, & o lemasERtarefaaM faen IgRerature and the

boﬁﬁgqémgé}a{@egﬁlhglsgp;}e,qut in an inert organic sol vent
- di met hyl f or mam de tetrah%drofur

Thecsarenrands of M3 (GhNEBI R fan ZpF oSk A% Ko fre-e e glefined can

bet 65’(&5@& b Péd&ﬁon Bﬂ’éd | RIS bf f@rrﬁ@ﬂ?ﬁf@ﬁW&@af)ﬂSr@ﬂMt@@w chloride (Q)
nper at Uure and . The reaction is corrBrete

ofaormulmxrxrcg(@)@» WP K IRGhRSN 4men HIATe, bromins, and Y is s above

é@“‘mg E@Jc‘tfoﬁ he earp@uAdS iPfarf Miditl drghrfie éb’vl\iénlt)esuch as N,N-
tai ne reaction of conpounds of formula (A) wt

dnanthalfwmamle; teiralygratuea, benzenesdeiuens, gRIoiora ik pissepse af a base

FOLt & FOrk koUne X serstRdaidsate.
%ﬁ&%y% dlg‘trrefkéﬁgﬁegﬁu%o rop&m;3 Net hytlbcar bod?jl ngZreactlon
lsnymp %‘@Pi‘t

withinja tirepacge &em 31 el 4hafsunt of
Al{grﬁ\ktﬁbmﬁé‘%ﬁp?tnﬁ}%s@frférFHuThe?C)Uaﬁ Heecﬂﬁélh@cﬂ by %é&ﬂéﬂi bBebmpounds of

In an I ne ani ¢ solvent such

formuta t(Ay Mtbravaasiel éQ } et fosmylar & YnCHOH e ﬁ?% ﬁéesepgq gt Aedehydrating
4@ nPX8{h &s p?fcyaé“éigl%é‘l%héiﬂm@é' [Fb@b') C ohY flr-gx airledrylahindpropyl)-N-

nperature from CC he reaction is

etbyjnqj'bg@@rddwrwﬁwqthgrl@@ ,QEDAQh@gdfq Satabtic Amernt of t N, Nsgmethylamino
p)J?‘atﬁ%S THae / &RIBP YO d3rila bar ‘iHJlaﬁ ﬁﬂ@t) org\ﬁh@r SolveritSst@A as as N,N-

en atom are conmercially available or can be
dImbtfﬂlfwmmlﬂﬁmt@f?é‘)'@@qu%p@ﬁEﬁQﬁ‘& ctéh'ﬁﬁ?’m gqxpge,a@a,qoygplggenated

alPREiOR &rov\n tﬁr? E féﬁ'i pbraf 8 Wbrk @G tdrfanse°cf Otheeréadmintis Rbmpleted

eact | n or oxalyl chloride, halides of
within grtine nang%ffbm@@tf@mui@ém 38heWsas tol uene, chl oroform

Trge'\/EOmf?%&ds BP?Orr%BEH@HZ%e@é%( )@ha?'[)l’?élagéﬁ] atol? & %Bﬁ'mfél?&é(lﬁy available

are commer Cli aval e CO ounds O
orf Ganrhd ebtaiDed dram mewnbepqmlm Qwun%rglaﬂxegualhaggdﬂysgxawmds by well

k%ogxﬁﬂpougﬁgp%gngi‘ eggmpi%r e@ctﬁn%lﬁ HURNEBL S @nfoR8e, halides of P" or

ion With a n'trooxy derivative
PY%inh solvents inert such as toluene chiloroform, DMF, etc.

The compounds (A) wherein Ry, R; are as above defined are commercially available.

The compounds of formula (D) can also be obtained as described below. The compounds
of formula A are converted to the compounds (E) by reaction with a nitrooxy derivative of
formula Cl(O)C-Y-ONO; containing an activated acylating group.

The nitrooxy-compounds can be obtained from the corresponding alcohols of formula
Cl(O)C-Y-OH by reaction with nitric acid and acetic anhydride in a temperature range from
—-50°C to 0°C or from the corresponding halogen derivatives of formula CI(O)C-Y-Hal by
reaction with silver nitrate in the presence of an inert solvent such as acetonitrile,
tetrahydrofurane. A silver nitrate molar excess is preferably used and the reaction is
carried out, in the dark, a temperature from the boiling temperature and room
temperature. The reaction is completed within a time range from 30 minutes to 3 days.
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formula Cl (O C Y-ONO containing an activated acyl ating
group. The nitrooxy-conpounds can be obtained fromthe
weaensespondi ng al cohols of formula Cl (O C Y- OHPEGIEP2004/013682
reaction with nitric acid anggqacetic anhydride in a
tenperature range from- 50Cto OC or fromthe
correspondi ng hal ogen derivatives of fornula
E)@ME} Y-Hal by reaction with silver nitrate in the

F&ﬁﬂﬁ& n9|§ LlifRing EXaipRe! fuehdr REEibedsndPERIbRNbT érdingry skilled in the
tetr drofurané. A silver nitrate nolar excess is

arﬁp@ﬂ@ﬁe&ﬁﬂdwsﬁs’i%P@ﬁ@l“tt'%‘@”?%ct| on is carried out, in
the dark, a tenperature fromthe boiling terrperature
and roomtenperature. The reaction is conpleted within
a t| me range from30 m nutE&dampls B days. EXAMPLES The
%c??g?ﬁ%?'nygﬁgrrio'ldn tdcﬁzg ?S)a’ﬂfRH anuﬁqaﬂiyre@ﬁyl)aﬁm]qug @ndorpholinyl)-

nary skilled In he art to nake and use
1.2, ﬁéhlpdleéfér&yllowlezwmﬁﬁm@( a}?ﬁaée galt

4- (Ni trooxymet hyl ) benzoi ¢ agi,oNO,
(S)-1-[(1, 1-di net hyl et hyl) mno] 3-[[4-(4-norpholinyl)
- ,2,5-thiadi azol - 3- yI]ox 2- propanoat e nal eate salt
CH(]\IOCOO—|COO—|1a 4- (di onet hyl ) benzoi ¢ aci d
(S)-1-[(1, 1-di net hyl et hyl )&am no] - 3-[ [ 4- (4- nor phol i nyl)
- ,2,5-thiadiazol -3-yl ] oxylk 2- panoate To a sol ution
of timolol (3.5g, 11mmol )01 nShl arof orm (200m )

4-chl oronet hyl benzoig_ awd .9gH 11mmol ), EDAC
(3.169, 16.5mml ) a\%g\rf I met hyl am nopyri di ne

(catal ytic anount) added. Tr%ax 5@&“ on was
stirred for 12 hours at gi te § The sol ution
ie
S

was washed with water, ov&OGkiodi um sul phat e and
concentrated under reduc essure. The residue was

h . N .
A 8P TS PRIGPM R s
1Q@ﬁpadmdol&@yl@ym-\pinpaeoqiev\der 1b.

4- t {

( S§ {a(() go }f/{r%] %ttﬁﬁ? @yﬁb) am no ) én [CPZ? rc(fﬁrmrm(?o?] ll) I4nchls>romethyl
benzbicZacid (th,dil mlmbk) SERALoRY16921850maeibane MNgﬂ@ngmylgmmopyndme
(ca{a}y&ngggi% .lﬁ%e Qliast* B téhclidPwas sthEiol 12 Rbursiat YéIm temperature.

The solution was washed with water, dried over sodium sulphate and concentrated under
reduced pressure. The residue was purified by flash chromatography eluting with
chloroform/isopropanol 10/0.5 to give the title compound 3g as a white powder.
1b. 4-(Nitrooxymethyl)benzoic acid (S)-1-[(1,1-dimethylethyl)amino]-3-[[4-(4-morpholinyl)-
1,2,5-thiadiazol-3-ylJoxy]-2-propanoate

A solution of the product of example 1a (1g, 2.1mmol) and silver nitrate (0.71g,
4.21mmol) in acetonitrile (50ml) was stirred at 60°C, in the dark, for 36 hours. The
precipitated (silver salts) was removed by filtration and the solvent was evaporated under
vacuum. The residue was treated with chloroform and water. The organic layer was dried
over sodium sulfate and the solvent was evaporeted. The residue was purified by flash
chromatography, eluting with chloroform/isopropancl 10/0.5 to give the title compound
0.6g as white powder.
1¢. 4-(Nitrooxymethyl)benzoic acid (S)-1-{(1,1-dimethylethyl)amino]-3-[[4-(4-morpholinyl)-
1,2,5-thiadiazol-3-yl]oxy]-2-propanoate maleate salt
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4.21mmol ) in acetonitrile (50m) was stirred at 60 C,
in the dark, for 36 hours. The precipitated (silver
W@ 200585420s renoved by filtration and the sol VRCI/ERmS4/013682
evapor at ed under vacuum The,gesidue was treated with
chl orof orm and water. The orQganic |ayer was dried over

sodium sul fate and th I t d
s Tanmsalsionafing PodugoT (IS SHTERE S By REFIoNd gertage (100mD
m%}%%gﬁﬂdg%ﬁggfﬁm& WagRAaed, THY fabtidrowes eerrédiat tdom eemperature

| ite powder. 1lc. ,
fortt iurs.r dexgraepitaied was filiered,avashed with acetone and dried under vacuum to

i &l itbdovaed - 3- [ [ 4- (4- hol i
R g e el ([« (4 vor ool )
Mea t605Ca solution of the product of the exanple (0.6g,
1H]1N|§$: cgma')\/;ss(ﬁ‘g@ggfaf@g %%)42@%);059@ I(ﬂﬂ,(s}?-slsimw,m); 5.46 (2H,8);

freaction'was stirred at room

4.82(Mptdd)f 47¢ (Tiddd) 3HSUAE. mTR4dAE N 4Rt mas
filtered, washed with acetone and dri ed under vacuum
to afford the title conpound 0.6g as a white powder.
Mp.= 160 C HNWVR (CDCl ) Bxa(®@Ed: 7.99 (2H,d); 7.42

d).. 5 H, S) - 8 i it
pGlponiinety g ol "o 5 IS5l o udRiB AN iadkyRgthynbenzoy)
arhiflbl-3)[4-(Exmnpriating)-4,2(Nhiadissek el ay]-3 herpespateaci d

(S)-l-[(l,l-dlnEthyIetbmkﬁkg4-nitrooxynethyl)benzoyl]
am no] - 3-[ [ 4- (4- mor pholli Aiyl )*- 1, 2, 5-t hi adi azol - 3-yl ] oxy
] - 2- propanoate CH ONO 2a.

4- (Chl or onet hyl ) benz cid

(S)-1-[(1, 1-di et hyl et ) [ (4-chl oronet hyl ) benzoyl ]

am no] - 3-[ [ 4- (4- nor pholli nyl) 41, 2, 5t hicrdoRao! - 3-yl ] oxy
] - 2- propanoate To a udi onyof olzhyd?ocloride
(89, 22,66mml) in cly oraf orm (1% ) a m xture of
4-chl oronet hyl genzoyl chl or’i de[[(4, 289, 22, 66mmol ) and
triethylam ne (62®, 44.66mmO) in chloroform (70m)
was added dropw se. Nhe\reaction was stirred for 24
hours at roon1tenperé;gre. The solution was treated
with water and di et hy cher, the organic | ayers were

24 el bR ke, GT-COTBRRMA R E rometnoenzon
afMoPBRUAGnegrbiolingl)-d12, SrthiadiaZol-84yl]oxyd-Repropansatsr opanol

To a solution of timolol hydrocloride (8g, 22,66mmol) in chloroform (130ml) a mixture
of 4-chloromethyl benzoylchloride (4,289, 22,66mmol) and triethylamine  (6.2m,
44.66mmol) in chloroform (70ml) was added dropwise. The reaction was stirred for 24

hours at room temperature. The solution was treated with water and diethyl ether, the
organic layers were dried over sodium sulfate and concentrated under reduced pressure.
The residue was purified by flash chromatography, eluting with chloroform/isopropanol
10/0.3 to give the title compound 3g as powder.
2b. 4-(Nitrooxymethyl)benzoic acid (S)-1-[(1,1-dimethylethyl)[(4-nitrooxymethyl)benzoyl]
amino]-3-[[4-(4-morpholinyl)-1,2,5-thiadiazol-3-ylJoxy]-2-propanoate

A solution of the product of example 2a (1.5g, 2.4mmol) and silver nitrate (1.23g,
7.2mmol) in acetonitrile (100mi) was stirred at 60°C, in the dark, for 36 hours. The
precipitated (silver salts) was removed by filtration and the filtrate was concentrated. The
residue was treated with chloroform and water and the organic layer was dried over
sodium sulfate and concentrated under reduced pressure. The residue was purified by
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10/0.3 to give the title conpound 3g as powder. 2b.

4- (Ni trooxymet hyl ) benzoic acid
W@ B)0s542(d, 1- di met hyl et hyl ) [ (4-ni trooxynet hyl ) RETYEP3004/013682

am no] - 3-[ [ 4- (4- nor phol i nyl ) ? 2, 5-thi adi azol - 3-yl ] oxy

% 2- pr opazoatle A solution of The product of exanple 2a

nmo and silver nitrate . .2 1N

Rl shamtparREnY, B0 Jin oL PP RPATs T2 fo BB % S product
Oéﬁas3§yg|%w,§owd'gpe precipitated (silver salts) was

renoved by filtration and the filtrate was

MpcheeA®iCat ed. The residue was treated wi th chl orof orm
1
I-FWS uﬁlﬁ ﬂ?‘@g&@%%%ﬂ'ﬁ 7.8y ¢2H \39%7 @B(nﬁds) 0%/ 29 (ﬂ@@h)um?s(ZH s),

entrat ed under reduced E essure,

5.74€<2id, a)e 4o (Heheldl), 14030 61H.Pds 8- Bh(1bhedlod @)u?'lﬁs?g@H m); 3.34

1%I or m i sopr opanol 10/02to glvethetltle
Mglrr%guct (g %@g as a yellow powder. Mp.= 44-46C H NWR

d (ppn): 7.95 (2HEXpMPE B0 (2H d): 7.38(4H,s):

(si 13[@ f%ﬁxé&?& |etﬁg4ﬁ§§%kﬂﬁ)ygx§wy?)§e@%ﬁ %I)llﬂ%l )35[91 (4lﬂﬁoﬁbﬁbsmyl) 1.2,5-

thzdBaol¢#jaxy}-2-prap@nploH, s) . Exanpl e 3
(S)-1-[(1, 1-di net hyl et hyl) [\}\z/-km tr ooxymst hyI ) benzoyl |
amnol

am no] - 3-[[ 4- (4-nor phol i

t hi adi azol - 3-yl ] oxy] - 2- prop

(S)-1-[(1,1- dlnet [ 4- (4 nor phol i nyl)
-1,2,5- thladlaz§j- -yI]oxy] 2- propan 1-

tert butyldlrrethvs ether 18 a sol ution of tinol ol
(29, 6,32mmol) |nN diyret hyl f or mam de (10m)

tertbutyl di met hyl si | bl oride (1, 5g, 7,58nmol) and
i m dazol e (1g, 15,8mmpl) were added. The reacti on was

3at(sy-n@(d i mmeﬂqylmmm)mrrmme[gwtmmmepmyuf*ez Sthiadigzoliayllony]-2-
educed pressure and th
prloggn- -%%@ylﬁ ﬂ?ysg {WFH ash chromat ograghy eleutl ng
wi t hTe Rl eslofier of itismpol qRgn6/32mdidl). B Ncl\l-glmﬁhylfﬁ)éﬂamtdee(mml) tert-
oS RS 1P P TER. 20 er2le (19 12,8 were added

TR®eadtibl #aé 4tirmed fon@ howys it mpm tBmperature. The solution was concentrated
u%cgr?gwg paqs&é&%ﬁndﬁt}@ ﬁsp c{u% yas L rlge% 8 fl h chrorpatoHraphy eluting with
cibedtelissiropdrel ¢vargib givdahg @tje?g;mpo@ncmtﬁg) in
36791 S Pmethylethyll(4-chioromethyl)benzoyl]amino]-3-[[4-(4-morpholinyl)-1,2,5~
thiadiazol-3-ylJoxy]-2-propan-1- tert-butyldimethylsilylether

To a solution of the product of the example 3a (0,7g, 1,62mmol) in chloroform
(50ml) 4-chloromethyl benzoylchloride (0,48g, 2,44mmol) and triethylamine (0,39ml,
2 44mmol) were added. The reaction was stirred for 24 hours at room temperature. The
solution was treated with water and diethyl ether, the organic layers were dried over
sodium sulphate and concentrated under reduced pressure. The residue was purified by
flash chromatography eluting with n-hexane/ethyl acetate 7/3 to give the title product
(0,79).
3c. (S)-1-[(1,1-dimethylethy!)[(4-chloromethyl)benzoyl] amino]-3-[[4-(4-morpholinyl)-1,2,5-
thiadiazol-3-yljoxy]-2-propanol
To a solution of the product of example 3b (0,6g, 1,03mmol) in tetrahydrofuran (50ml)
cooled at 0°C, a solution of tetrabutylamonium floride in tetrahydrofuran 1M (0,54ml,
2,05mmol) was added. The reaction was stirred for 30 minutes at room temperature. The
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(50m ) 4-chl oronethyl benzoyl chl oride (0, 464,

2,44mmol ) and triethylamne (0,39m, 2,44mmol) were
w@dwens42The reaction was stirred for 24 hours BCT/EPI9N3/013682

temperature. The solution wagqtreated with water and

di ethyl ether, the organic |ayers were dried over

so?tﬂgh l‘INIHSSé{Jln?Erg&%%@:ﬂgd&'%&%’&i 'ﬁ'é%%réj Qgc? rtf%eir %@@%S%as purified by flash

pressure’ ue was
chrémetogitaply ajotipg edithmrhegaw/eﬂhylradeatam/e/ tetgivel tha titd product/02g.

3 3) & bGP R TP oot gyt grmorenotin)-
1,a,ﬁthie]iia3ta|{€{ iokd}-2-pmpphal i nyl ) - 1, 2, 5-

ALS?%@Q@%%Q ré%?)% érpgfe"@@?@ aggﬂgﬁ)zso' tIar?cﬁ1 s?\];ertrngate (0,119,
0,64hmabyid razetométrile( E0ml) was dtiodd st &8CC, dn fsmé wharlrfoof32 hours. The
b ERY LT, L e B SR S50 5 Hhdt serponge. e
re§idue 8@s rieatedewitimatindene ehiprisieadnd watet lzad ahelbrgamicNager was dried
o RES6 5 4 FraE RS L0l SERLR P RS wes v
bynfldmst elrematduyapheyc elutiige with 1n-hexarievethyl hacetaté | 45/68 ¢l @ford the title

008‘@%93@ F%??f.sﬁ"}@{erﬁﬂw&eﬁyl ) [ (4- ni trooxynet hyl ) benzoyl ]

M.arF 5B4°E [ [ 4- (4 nmor phol i nyl) -

1*@’?‘1@’%@%%@%’ 2&%&%}9@%]5(%4 @ﬁﬁaBMb““ e babc); 3.64-

3.50 { (264 re); @uel(et, ddy, §6cur(m{%? HTEBQQH%PHIIH le (50m) was
stirred at 65 C, in the dar for 32 hours. The

precipitated (silver salts) was renoved by filtration
and the filtrate concentr gkéampldw resi due was treated
wi th net hyl ene chloride and water and the organic

Mémmm of 'dGMP Gy et POAQi gelnlimel f at e and concent r at ed

e uc SS he resi due was purified
oS SRR de oiF SR 0N Tigrath O SR A sGHIAG el pes and ts
dyﬁmﬁbtfbfneis 415\/dﬁiédt if rﬁéjf)ﬂ&ﬂfdfob@s@laﬁ"oﬁ%e@@@@b&lﬂa@ h?ﬁ@'te'ﬁ&oﬁ diabetic

comph@ﬁleﬁﬁ g&er@Mgﬁaszszfgrgd)s %Sét:.leg-g‘l gfrcticg'(CDﬁ!quffor% tg@ éxtent of cGMP
fortrHtionl dglicited By the Sébripdudts Maf; the 4fvettidhsddas dvAllated in the rat

BG4 tBR (P AR B bont T butes o the function
Testedl ¢ompdwnds on of several vascular cell types and its
1) Timolol (parent compound)
2) 4-(Nitrooxymethyl)benzoic acid (S)-1-[(1,1-dimethylethyl)[(4-nitrooxymethyl)benzoyl]
amino}-3-[[4-(4-morpholinyl)-1,2,5-thiadiazol-3-yl]oxy]-2-propancate (compound of
example 1)
3) 4-(Nitrooxymethyl)benzoic acid (S)-1-[(1,1-dimethylethyl)[(4-nitrooxymethyl)benzoyl]
amino]-3-[[4-(4-morpholinyl)-1,2,5-thiadiazol-3-ylJoxy]-2-propanoate (compound of
example 2)
4) (S)-1-[(1,1-dimethylethyl)[(4-nitrooxymethyl)benzoyllamino]-3-[{4-(4-morpholinyl)-1,2,5-
thiadiazol-3-ylJoxy]-2-propanol (compound of example 3)
Method

Cells were maintained at 37°C in DMEM medium enriched with 10% horse serum
and 5% foetal bovine serum under 5% CO, atmosphere. At the time of experiments the
cells were washed once with Hank’s Balanced Salt Solution (HBSS) supplemented with
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dysfunction is involved in major cardiovascul ar

di seases such as hypertension, diabetic conplications,
wa@ehendeed er osi s, and tissue infarction. Ther ePCF/EP100£013682

extent of cGW formation elighted by the conpounds of

the inventions was evaluated 1 n the rat

o BEERATRAE AT bk e LI ko o

bafiti hter the preincubation step, cells were exposed for addltlonal 45 min to either

b e R T LB 5 1 o
m\h R ﬂﬁéq&émeof(m@rm@whbonzfstmgénmrﬂontb) FB)VIX (100 pM) and the NO-

4- (Ni trooxynet h Zoi C ac
indegpndert 2Bt At SRHRE RYBTY (| 4S¥elasP 0 Gy ey HYlbeTiyection was
ter’MThét@Ji 19-thé ferhdvdrer nﬁthmlnhg buﬂerSaﬁd%&ﬁbamle adtdlitioh @FY 00 i of

pr opanoat e (conmpound % Fﬁég
abegjytelet[]@qolljr he ﬁ&%‘iﬂ %‘Frﬁ P)"‘[e(ﬁ nﬁvaeszry? tRyrynsss 264 thegesidues
d1§§oﬂ@ll iB-d o&é‘bﬁﬁé@fé@'q‘u@bfﬁtéﬁv@ det@rmination of intracellular cGMP levels
hi adi azol - 3-y| ] oxy] - 2- pr opanol (conmpound of exanple
“33’53 the cRMP erayme inernoasaf ki ned at 37C i n DVEM medi um
THRYHSRES ré@uﬁé1 ré&r‘ﬁe@‘m ?%Iéqréﬁg‘eﬁﬂr@s% 5@ Eb?ol (MVAREefficacy Emax

serum under 5% C at nosphere.

(YegbuehislehtAs shewr d the leethﬁa@lﬁe@erwﬁh@s\/\p& hmelah rlicited consistent
indp84 qﬂré@il@a%kﬁb'f@ﬁn&@ﬁ 2'%@'! ﬁ@récﬁﬁe?% h@‘n@?ﬁ?@ct was not
ascorbi c acl prei ncu ate I n t e sane buffer for
shagdrtiyrihe pagent FoBROUG -wat er bath. After the
prei ncubation step, cells were exposed for additional
45 min to either control conditions or increasing
Tabignt drifecta pbaioxfderiatives efrfyoalebiand ang |oﬁ@mplod>nno=GMFf dormation in
P&%jggb in the presence of the phosphodi esterase
rtor, 1BMX (100 and the NO ndependent

activator of soluble guanylyl cyclase, YC-1 (20 nM).
Cornpounchcti on was term n{at ecEGy (LM r epov Enapl% oheehicle )
i ncubating buffer and consecutive addjtion of 100 m of

absol ute ethanol. The ofganic extracts were then
Timulaporated to dryness apd Nbeeffeetivelues di sshbiveffbctive
aqueous buffer for quantitative deter nation of

intracel lular cGQWP | evegs usi ng the cGW enzyne

Cdnpoundassgamile2 . The obt ai ned.3 esul tls report e4sd n
Table 1 are expressed as EC50 (mM and efficacy Enmax

Compound of example 1 12.6 796

Compound of example 3 18.5 866




(% of vehicle). As shown in the table the
nitroderivatives of tinolol elicited consistent

w0 p@seaees of intracellular cGW formation i n PEIPER®04/013682
line. Conversely, this effec# was not shared by the
parent conpound . Table . Ef %cts of
ni troxyderivatives of tinolol d ann of tinolol on
cGW formation in PCl2 ceI?EAk@g‘pound EC (V) (% of
vehicle) Tinolol Not effective Not effective Conpound
of exanple 2 1.3 480 Conpound of exanple 1 12.6 796 .

1. Ghnpompdund ek ageheral igmslags@cL AN M Oe 3Bt ndhes enantiomers,
g ik A lelsRRs GIaPEHT] \ONETER,
d&ggt%gelro{esg%?n%r?dsﬁggﬁgégégpm%?ﬁggl |y acceptable salts

5 t dimradfitegehequal to 501 an integer equal to 1 or 2; Ais
sghe M i gosididsastiegrbriula (11):
R e e p A R e T (D
sel ected fromthe group codsisting of: (No) (HP) (Hq)
(U) (Us) (lit) CHr- ,CH HC%I (Hu) (Hv) (HwW)'CH

Q|
R,)\/N\R2

(I

wherein
10 R, is selected from the group consisting of:
CH, o/CH"‘\
w T e 07 >N
H N | CH, | |
(llo) (llp) (o)
O/CH;-
0] o.
HZNJAj@}L (ﬂiﬁj % 0
HO ’ o) ,
15 (ir) (lis) (It
O/CH2—'

(lu) (Ilv) (lw)
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CH (iiy) (Nz) Ris selected fromthe group consisting

of: -CH(CH) , -C(CH) or (IHc) when the radical has
w@bwses2is om t he fornmulae (Ho), (lip), (lit), BEIEP2004/013682

(Hv), (Hy) or (Hz), Ris - ; when the radi cal

has chosen fromthe fornul ae %Haq) (Us) or (HW), Ris

-C(CH) ; when the radical is (Nr), Ris (IH); Zis H

or is a group capable of ['binding Y selected fromthe

group consi sting of ;- C¢O JB;0) O or R' wherein R

and R' are the sang |f/erent and are H or

strai ght or branch is Hor a -C(O-group
Qg bi nding ¥ ith the provi so that when s of
| a 2is 1 Zorlis H Ylsablvalent radi cal
gt L oCHowi ng - straight or

branch@d C~C O aI kyl ene Iﬁ’el ng optl onal ly substituted
with one or nore’of the substituents sel ected fromthe
gr olfly)consi sting of hal 8&n atons, hydroxy, -ONO or T,
wherein Tis -OC(O(C -Calkyl)-ON 2 -0(C -C al Kyl)-ONO
; b) - cycloalkylene with 5 to 7 carhon atorrB into

Ry sélected §roerthe grawg, consisting oy BCh20-{CHnalT v
substltutegqunth side chains T, wherein T is strai ght
or branche |a?ky| with from1 to 10 carbon atons;

c)(POR) 1) (1V)

o

(llic)
when the radical R, has chosen from the formulae (1lo), (11p), (1it), (1), (Iv), (Ily) or (li2),
R; is -CH(CHa)z;
when the radical R, has chosen from the formulae (1lq), (IIs) or (llw), Rz is -C(CHa)s;
when the radical R, is (IIr), Rz is (llic);
Z is H or is a group capable of binding Y selected from the group consisting of: —-C(O)-,
-C(0)O- or

YOSY

wherein R’ and R” are the same or different, and are H or straight or branched C1-C; alky};
Z. is H or a —C(O)-group capable of binding Y;

with the proviso that when s of formula (1) is 1 Z or Zy is H;

Y is a bivalent radical having the following meaning:

a)

- straight or branched C4-Cy alkylene being optionally substituted with one or more of the
substituents selected from the group consisting of halogen atoms, hydroxy, —ONO; or T,
wherein T is —OC(O)(C+-C1oalkyl)-ONO,, —O(C1-C1palkyl)-ONO;

b)

- cycloalkylene with 5 to 7 carbon atoms into cycloalkylene ring, the ring being optionally
substituted with side chains T4, wherein Ty is straight or branched alkyl with from 1 to 10
carbon atoms;

c)



wherein: nis an integer fromO to 20, and nl1 is an
integer froml to 20; n2, 3, n4 and 5 are integers
weowalsaus di fferent from each other, equal to BCDEP2004813682
and R4 are independently selggted fromHor CH; Ylis
- CH- or -(CH)n-CH=CH wherein na is an integer from
O0to 20; is -WC(O- or - b\l wherein Wis oxygen,
sulfur or NHL with the p i (9'1’ at: - when s of
formula (1) is, Zis 4and in fornula (1V) of
the bival ent radical Y (s e equal to 0
thennisOand_nr]‘Yh) )3 of formula (1) is ,
Zis -(CO- and in for I{% Bf the bival ent
radical Y n2, n3, n5 a gual to O, nd is 1 then n
and nl are different to 1; )(|\35(<?)6(C p7 -(X ) (CH
R6' RS (V) wherein: 1 is an integer from1l to 20; Xis
whe(:O) - or -C(O W, wherein Wis oxygen, sulfur or NH
06 A j f i j .integer fromO
A .ggné@?e%g+dyr]ggggq, é&%wgﬁ%é%&%eéﬁizmdibgbdent ly sel ected
n2f pdmétang nfr enteesis eqwal of derant from eactnigtherieaquaidodHer, 1;

g@@}ﬂi : . he bond between the C
Re‘an 4%}@%%&% oel}%?sgog]\gﬂgpgba’and R6 or R6' and R5
Y'dg eCHp s m{GHitGHIGHE wheseinse is paintegesfrom § to 25| ect ed
fL o > D t We-I¥ ' r c)-d), the
XS BC(OR & -LRORT wERRIER 8 o SORE HREET B N e
withrtos peyispHeat: when s of formula (1) is 1 and Z is
- wherQ ot ol & 1PZYALRIB)- LAd ICBImYa (IV) of the bivalent radical Y n2, n3,

n4, n5 are equal to 0 then nis 0 and n1 is 1;

- when s of formula (1) is 1, Z is <(CO)- and in formula (IV) of the bivalent radical Y n2, n3,
n5 are equal to 0, n4 is 1 then n and n1 are different to 1;

d)
T
(TA g (CB )i (Xyy— (CHy)m—
= RS
(V)
wherein:

n1is an integer from 1 to 20;

X is “WC(O)- or —C(O)W-, wherein W is oxygen, sulfur or NH;

né is an integer from 1 to 20,

n7 is an integer from 0 to 20,

R® and R¥ R® and R® are independently selected from the group consisting of H, CHs, OH,
NH,, NHCOCH3, COOH, CH,SH and C(CH3),SH; when the bond between the C* and C®
carbons is a double bond R® and R® or R* and R are absent;

with the proviso that when Y is selected from the bivalent radicals mentioned under c)-d),
the —ONO, group is linked to a —=(CHz)n- group;

with the proviso that when s of formula (I) is 1 and Z is —~(CO)- then the bivalent radical Y
has not the meanings under a), b) and d);
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has not the neani ngs under a), b) and d);e) C(HCH )~X

(CH- ) RIMLRM1 R(M) - -[(CH) CH]HXir(CH) HRHa
w031 VI 1) wherein is or S, nl0a, and arkBCT/RPBg€013682

i ndependently selected from&ggto 20, n is an integer

fromO to 6, R11 is H CH or nitrooxy group; wth the

proviso that when in fornmula (1) s is 1, in formula
e)(II) Zis -(CO-, in formula (VI) of the bival ent

di cal
b an oxyah Ao 1 PR R R

wherein: n&. s an integer F{ﬂ’omO to ; n%#s an integer
from1l to . RO, R10, R8, R7 are the sane or ,
different, and are H or strajght or branched C -C

al kyl ; wherein the -ONO groﬁk is linked to -[C] 9

wher ei u?oli_léc)n%:_(glﬁﬂjaZG.d_ﬁéﬂgﬁ%o—(l)H—xz]m(CHz)wc':H_
||q11a Rt1a R

(Vi)
wherein X, is O or S,
n10a, n10 and n12 are integer independently selected from 0 to 20,
n11 is an integer from 0O to 6,
R is H, CHs or nitrooxy group;
with the proviso that when in formula (1) s is 1, in formula (Il) Z is <(CO)-, in formula (V1) of
the bivalent radical Y n10a, n10, n12 are equal to 1 then X can not be an oxygen atom;

f)
R® RS

[Clm—Y*—[C] 3

R10 R?
(Vi)
wherein:
n8 is an integer from 0 to 10;
n9 is an integer from 1 to 10;
R? R' R® R are the same or different, and are H or straight or branched C;-C, alkyl;
wherein the ~ONO;, group is linked to

I
—ICl]
| ne
wherein n9is as defined above;
Y? is an heterocyclic saturated, unsaturated or aromatic 5 or 6 members ring, containing
one or more heteroatoms selected from nitrogen, oxygen, sulfur, and is selected from

the group consisting of:



Y2 is an heterocyclic saturated, unsaturated or

aromatic 5 or 6 nenbers ring, containing one or nore
whedsdrions sel ected from nitrogen, oxygen, seCT/BP2004/013682

and is selected fromthe groygp consisting of:(Y1l)

(Y12) (Y13) 2. A conpound ang t he enantioners,

di ast ereoi soners and pharnaceuti cal ™ acceptable salts

t hereof according to claim1 V\,hereiri s is equal to 1

and Z is H 3. A conpound Bnd the epanti oners,

di ast ereoi so nd pha uticglly pcceptaple salts
t f ac cl gjmher in Zfis 4. A
0 and i omer s\angd-di ast i SO

p ceutical lly acceptablg salts tHereof a

darnSvmaei s (CH1((TOR3)3 (I wherein n, n2,
n3 n4 and 5 equal to n1 IS |nteger uaI to
(Y13 conpoun d t he e |oners |aster oners
and pharnaceutlcaIA acceptabl e sal thereof ordlng
a|n13 |n s ( - (Y VW R)2
erel 'n3 land nd are equa
(Y6) (Y7) (Y8) (Y9) (Y10)
H ;
N N
H H |
(Y11) (Y12) (Y13)

2. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 1 wherein

s is equalto 1 and Z, is H.

3. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable

salts thereof according to claim 2 wherein Z is -C(O)-.

4. A compound and enantiomers and diastereoisomers and pharmaceutically acceptable

salts thereof according to claim 3 wherein

Yis
5 (COOH),,
6 4
1 5 X (CH)
—(Y1)n 2 (OR4)n2
(ORs)n?,
(V)
wherein

n, n2, n3, n4 and n5 are equal to 0

n1 is an integer equal to 1;
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nl is an integer froml1l to 10, Y1 is -(CH) -CH=CH
wherein na is 0, is -WJ(O- wherein Wis oxygen and is

whowsds£2os t he phenyl ring through the [C , RAPCHEE04/013682

and the (OR4) group is bound %o t he phenyl ring
through the [ . 6. A con‘poE d and the enantioners,
di ast ereoi soners and pharnaceuti cal® acceptable salts
t hereof according to claim3 wherein s CH-(CH) oi X-

'F'é o oumttan %ghﬁomer{s(%bt’égdis]oﬁ{e%nd phannacktticRifpacceptable

la (VI erein X is or S, nl0a, nl0 and n12
asaitsitheregfcgosoidigdp Sl S WHereiBl ected from2 to 20; nis
agdnteger fromO to 6; R11 is H CH or a nitrooxy
group; Rlla is CH or a nitrooxy group.7. A conpound
and the enantiomers, diasgé @@lli)amrs and
phar maceuti cal » acceptapl esalts thereof according to
claim2 wherein Zis - .(8(1§§rc(@hbzc);qm and the
enantioners, diastereof 3@.‘:%? phar maceuti cal »
accept abl e sal t 5 Hheof acc,( fMg to claim7 wherein
Y is a straight or br alféRdes 1- 20 al kyl ene bei ng
optionally substituted with e or nore of the
substituents selected fromt group consi sting of
hahe@en atons, hydroxy, -ONO or T, wherein T is
- O)%CrOEalkyl)-O\IO, -Q(C Calkyl)-ONO . 9. A
cBrno i@ @nd the enantioners, diastereoisoners and
phanraes uid 6qldl 1o Gccept abl e

n1 is an integer from 1 to 10,
Y' is —(CH2)na-CH=CH- wherein na is 0,
X4 is “WC(O)- wherein W is oxygen and X, is bound to the phenyl ring through the

[Cla,
R* is CH, and the (OR*) group is bound to the phenyl ring through the [Cls.

. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable

salts thereof according to claim 3 wherein

Yis
—CH—(CHy)aea Xz — [(|3H“(CH2)E1—0X2]EWCH —(CHY) iz~
R R11 R
(VD)
—(CH,), 5~ CH—X,—1(CHyp) 75~ CH—Xolrir (CHo)mz CH™
|'L11a R11a R11a

(VI

wherein

XyisOorS,

n10a, n10 and n12 are integers independently selected from 2 to 20;
n11 is an integer from 0O to 6;

R'" is H, CHjs or a nitrooxy group;

R'@ is CH; or a nitrooxy group.
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salts thereof according to claim8 wherein Y is a
strai ght or branched C - al kyl ene. 10. A conpound and

wo b@semant | oners, di ast ereoi somers and phar mackCt/ER204/§13682
acceptabl e sal ts thereof acs\g%di ng to claim7 wherein
Yis (COOH (CH(OR) (1V) rein n is an integer
fromO to 20, nl is an integer from1l to 20; n2, n3,
nd and n5 are integers equal or different from each

7. %A r&%Fn gﬁ’q‘ ghd {h% é?]aﬁf omer§3d|§§t€re'34soﬁ{e$s !arﬁw piReAesitlcdly acceptable
e - CH=CH-

sel ec romH (CH)
wealtsdherentadcerding tpmaaa&whqr@mZdSrQ(le x is -V\C(O) or
-C(OW, wherein Wis oxygen, sulfur or NH

conmpound and the enanti oners, di astereoi somsrs

8. phzomposnd ae@thqem&@p@rgbﬁlasf@aﬁousm%?%P %reas%tiq%&v gepeptable
Céﬁs%%%éf%c@rd?ngote%anﬂ 7\néte@ equal to 0, 1 is 1, nis

an 1 n rom

Y1l
tMesawamlglairmr@fan@Teés@1e¢eoﬁ %\fﬁ?@r EeIBMPBmWrgBE%EWEQWh one or
aﬁ‘\%ﬁg’tcﬂ‘%w i@iﬁtgeéé?é&e@qw dhe Iyrb Tonéisting WheiaRigen atoms,

hydroxy, —ONO, or T, wherein 'I( is ~OC(0)(C4-C1oalkyl)-ONO;, —O(C4-C1oalkyl)-ONO:.

9. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 8 wherein
Y is a straight or branched C,-C1q alkylene.

10. A compound and the enantiomers, diasterecisomers and pharmaceutically acceptable

salts thereof according to claim 7 wherein

Yis
5 (COOH),,
6 4
1 5 X — (CHy)m—
_(Y1)n 2 (OR4)n2
(OR®),5
(V)
wherein

n is an integer from 0 to 20,

n1 is an integer from 1 to 20;

n2, n3, n4 and n5 are integers equal or different from each other, equal to 0 or 1;
R® and R* are independently selected from H or CHs;

Y' is —=CHy- or «(CHy)na-CH=CH- wherein na is an integer from 0 to 20;

X4 is “WC(O)- or -C(O)W-, wherein W is oxygen, sulfur or NH.

11. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 10 wherein
n2, n3, n4, n5 are equal to 0,
n1is 1,
n is an integer from 0 to 10,



~(CH) i"~-CH- X[(-CH~”CH - JHT(CHX )- H RHa RHa
Rlla (VI1) wherein Xis or S nl0Oa, and are integers
w0 pabependent |y sel ected fromO to 20; n i s an PCI/ER®N4/013682
fromO to 6; R11 is H, CH or nitrooxy group; Rlla is
CH or a nitrooxy group. 13. ﬁ conmpound and t he
nantiomers, diastereoisoners and pharmaceutically
a&'c@&%l e salts thereof accordi ng to claim12 wherein
s (CHH )"X (CH - )- R11 R11 R11 (M) wherein X is or
S, nand nare , nl2 , and R11l is H, wherein the
125 AcepRosing Giie the enanfiemefsciaptepRoisnmtp ani@hawa@smﬁ)\'occeptable
Esﬁtstthsre%f‘é&fokd?ﬁ@fosolauﬁhlmﬁ@fémo' soners and
armaceutically acceptable salts thereof according to
S clYa$m7 whereins R5 ( (CH - R6' R5' (V)

—CH—(CHy)feaXs— [?H_(CHz)ﬁToxz]mTCH —(CHo)arz~

R11 R11 R11
(V)
—(CHy), 755~ CH—X,—1(CH,)75~ CH—Xolq7 (CHR)7z CH—
R11a R11a R11a
(Vin
10 wherein
X2is OorS,

n10a, n10 and n12 are integers independently selected from 0 to 20;
n11 is an integer from O to 6;
R' is H, CHs or a nitrooxy group;

15 R'"@ is CHs or a nitrooxy group.

13. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 12 wherein

Yis
—CH —(CHz)mxz—[?H—(CHz)ﬁroxszH —(CHy)az
20 R11 R11 R11
(V1)

wherein

Xois Oor S,

n10a and n11 are O,
25 ni2is 1, and

R"is H;

wherein the —ONO, group is bound to the -(CHy)n12- group.

14. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
30 salts thereof according to claim 7 wherein
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wherein: 1 is an integer froml to 20; Xis -WJ(O- or
a -C(OW, wherein Wis oxygen, sulfur or NH n6 is an
wo pposgenr1§ rom 1 to 20, n7 is an integer from OPCDERD)4/013682
R5 and R5' R6 and R6' are in qpendently sel ected from
the group consisting of: H, , OH, NH , NHCOCH ,
COCH, CH SH and C(CH ) SH, when the bond between the C
afdsC carbons is a double bond R5 and R6 or R6' and R
are absent. 15. A ¢ @poungasand t he enantioners,
di ast er eoi soners anE pharrmaceuti cal » acceptable salts
t hereof according tb clai 2 ein is 16. A
conmpound and thee Y76 O s);ﬂ Waga ter(é%f oners and
pharmaceuti cal ® acceptabl ¢ salts thereof according to
claimwherein Y is g straigght or branched C-C O
al kyl ene being optionally substituted with one or nore
of the substituents sel ected(f)omthe group consisting
of ' hal.ogen atons, hydroxy, -ONO or T, wherein T is
_WBETTC -c alkyl)-ONO, -O(CrC all<yl)-ONO . 17. A
C oo am thteyed fromel B2t i onmer s, di ast ereoi soners and

. i cal | - I f di t
e RO B RS G HBRENTR chiggr SURR or i € 19 1
alnkyid amimteger fomohjpdhd and t he enanti oners,

di ast ' h ticall t abl |t
it PR A 02l mberei n s(x) (GH) (OR)

( BR ghd (R®\R°® ardeR®ane indépendentiyrsetegted ffaro the0group onsisiingiof H, CHs,

e

and CB carbons is a double bond R® and R® or R® and R® are absent.

15. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claims 2 wherein Z is

g d |

o R* o)

16. A compound and the enantiomers, diastereoisomers and pharmaceutically acéeptable
salts thereof according to claim 15 wherein
Y is a straight or branched Ci-Cy alkylene being optionally substituted with one or
more of the substituents selected from the group consisting of halogen atoms,
hydroxy, —ONO, or T, wherein T is =OC(O)(C+-C+oalkyl)-ONO,, ~O(C+-C1oalkyl)-ONOs..

17. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 16 wherein Y is a straight or branched C4-Cy, alkylene.

18. A compound and the enantiomers, diasterecisomers and pharmaceutically acceptable
salts thereof according to claim 15 wherein
Yis



R3 and R4 are independently selected fromHor CH; Y1
is - CH- or -(CH)na-CH=CH wherein na is an integer

WO e@sdr21o 20; X is -W(O- or -C(O W, wherei PCRAEPR04/013682
oxygen, sulfur or NH 19. A ggnpound and the
enantioners, diastereoi soners and pharnmaceuti cal ®
acceptabl e salts thereof accqording to claimwherein 2,
n3, n4, n5 are equal to 0,5 Q(ls)H%w n is an integer

fromO to, Ylis CH. B ANeonpound and t he

enanti omers, di astereoi sf s—aid, ) pralGHggrti cal 2

acceptable salts th ALY AbRg to claim 1 wherein
Z and Z are -C(O)_--.&tﬁ /s n!;cg%ﬁdz and t he

enanti omers, diastereoi s and phar maceutical |y
acceptabl e salts thereof accoigs ng to claim20 wherein
Y is a straight or branched d-C al kyl ene bei ng
ophermiral | y substituted with one or nore of the

su itue d fromthe group consisting of
hgﬁ%é@ﬁ#@ﬁgﬁ@ rogxy, -ONO or T, wherein T is

- OC(LAn iBteGeat fryi)1-0M80,, -0(C -C O alKyl)-ONO . 22. A

o R s U b B e it BT OB, Bafilo 0o

c Riiamd R arhiedependenilyssalected fomg it ooCHHr anched C - C

alkyl . 23 Cc : {] :

AVl & Lo e SR R R AR AT PP B2 a1
t e iscaNCHR) or €C (@) Vi-owbéraimiVag oxyigenecsulfusorOdH) (CH ) ) 3
(I'V) wherein nis an integer fromO to 20, nl is an

integer from1l to 20,
19. A compound and the enantiomers, diasterecisomers and pharmaceutically acceptable

salts thereof according to claim 18 wherein
n2, n3, n4, n5 are equal to 0,

ntis 1,

n is an integer from 0 to 10,

Y'is CH..

20. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 1 wherein Z and Z4 are —=C(O)-.

21. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 20 wherein
Y is a straight or branched C:-Cy alkylene being optionally substituted with one or
more of the substituents selected from the group consisting of halogen atoms,
hydroxy, —ONO, or T, wherein T is —OC(O)(C+-C1oalkyl)-ONO,, —O(C+-C1oalkyl)-ONO5.

22. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 21 wherein Y is a straight or branched C4-Cy, alkylene.

23. A compound and the enantiomers, diastereocisomers and pharmaceutically acceptable
salts thereof according to claim 20 wherein
Yis



n2, n3, n4 and n5 are integers equal or different from
each other, equal to O or 1, R3 and R4 are
w0 pabependent |y sel ected fromH or CH; Y1 is -PCHEP2004/013682
-(CH )-CH=CH wherein na is e integer fromO to 20; X
is -W(O- or -C(OW, whererh Wis oxygen, sulfur or
NH. 24. A conpound and the enantioners,
di ast ereoi somers and phar ng QT acceptable salts
t hereof according to cl & R34wherein n2, n3, n4, nb

are equal to 0, 1is 1,, (X segéeH)rom 0 to , Y1

is CH. 25. A conpound-ang 2 anti oners,
di ast er eoi sorrers—zfr\(y?bha n%c I%i‘él |y acceptable salts
B8 wherein n, 2, nare , n3

t hereof according to cl PR
and n4 are equal to 0, nl is integer from1l to 10,
Y1is -(CH)a Chech wherein M9 is 00 is -WHO-
V\ﬂﬁéreimh V\(]i S oci<ygen and is bound to the phenyl ring
t hrou t he 4 is CH and the grou OR4) is
bBtFn%IQPE?QFhféL'Br‘PetR;? 'ring through the [ciO ( 26? A
cafpanidtegadirdrnd te@ant i omers, di ast er eoi somers and

pharmaceutical | y. accept ab f '
C2i T 5% S 66 2 inBSRRFEAIAL G G AT BRG gREERhGH o b1
- R? gl R* Rislinddpichderftlyl se)ectdufram ki or CHs;

Y' is =CH,- or =(CHy)ns-CH=CH- wherein na is an integer from 0 to 20;

X1 is “WC(O)- or —-C(O)W-, wherein W is oxygen, sulfur or NH.

24. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 23 wherein
n2, n3, n4, n5 are equal to O,
niis 1,
n is an integer from 0 to 10,
Y'is CH,.

25. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 23 wherein
n, n2, n5 are 1,
n3 and n4 are equal to 0,
n1 is an integer from 1 {o 10,
Y' is =(CHo)na-CH=CH- wherein na is 0,
X4 is “WC(O)- wherein W is oxygen and X, is bound to the phenyl ring through the
[Cls, R* is CHs and the group (OR*) is bound to the pheny! ring through the [Cl.

26. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 20 wherein
Y is
——CIJH —(CHz)mXE'—[(l:H_(CHz)ﬁToleﬁchH_(CHz)nTE'
R11 R11 R11

(V)
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Xis or S, nlOa, nl0 and nl2 are integers
i ndependently selected fromO to 20; n is an integer

wo e@s0d2to 6; R11 is H, CH or a nitrooxy groupPCRERE04/613682

CH or a nitrooxy group. 27. 4\4conpound and the
enantioners, diastereoisoners and pharnmaceuti cal ®
accept abl e saI ts thereof according to clai 6 wherein
s H- (eH-][CIR%JfrBﬂﬂHﬁX{VI-[)(CMH_T X‘Xz}mo?é?& naled and
nil are 0, 1 , Rl11is H whefein the -ONO gkoup
is bound to the -gGk ) - group. ZR!"2A conpound "%t he
enantioners, diastereoi soners and pharnmaceutical #
acceptabl e salts thereof acd¥lding to claim20 wherein
S ﬁS - - R6' RS (V) wherein: nl is an integer froml
tWYEN X is -WC(O)- or a -C(OW, wherein Wis oxygen,
sMhisl@ op8, NH. 6 is an integer from1l to 20,

n10a, n10 and n12 are integers independently selected from 0 to 20;
n11 is an integer from 0 to 6;

R'" is H, CH; or a nitrooxy group;

R'2 js CH; or a nitrooxy group.

27. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable

salts thereof according to claim 26 wherein

Yis
—CH—(CHp)gaXs—ICH—(CH )Xol CH—(CHL)iaz
;|Q11 Lﬂ R11
(V1)
wherein
X,isOorS,
n10a and n11 are O,
ni2is 1,
R is H;

wherein the —ONO, group is bound to the ~(CHz)n12- group.

28. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable

salts thereof according to claim 20 wherein

Yis
T
(CA ) (CB )y (X y— (CHy)m
R® R¥
(V)
wherein:

n1 is an integer from 1 to 20;
Xy is \WC(O)- or a =C(O)W-, wherein W is oxygen, sulfur or NH.
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7 is an integer fromO to 20, RS and R5' R6 and R6'
are i ndependently selected fromthe group consisting

w@Reosms42GH , OH, NH , NHCOCH , COOH, CH SH andpcX/EP20p4/013682

SH; when the bond between thg C and C carbons is a
doubl e bond R5 and R6 or gnd R5' are absent. 29. A
conpound and the enanti omers di ast er eoi soners and
phBsaitiBteorEle™ 148@8pt abl e salts thereof according to
chﬁgsrgrg,ﬁ:ggﬁfr@mwlg)ol s an integer from1l to 10, n6 and
are_; in Wis_sulfur, R5, R5 and
RROENGR® RS ang F#\lmﬂeperw‘ef‘ﬁy feﬂ%ctff? BOT4E° DioHP CORBSINND
gHOEPI iSH hQH?%H@oG:h? CAHGH, CH,SH ahwc:(@tqs)zsﬂ conpound

nd t he enanti omers di ast er eoj soner s 5
pwaemrﬂ@ebmdd@twwa@é&ptw@ eHpens i ﬁéf%’@\e baad 3’ cﬁ"HgRth R™ and
CRaijm dpdMperein s is , Zis Hand are -C(O-. 3
conmpound and the enanti oners, diastereoi SOmers and
pharmaceutically acceptable sal ts thereof according to

2 hidoméﬁgnﬁlgﬁ& @Henen\éntl%&ssaléﬁb%Isomer@éﬁﬁmﬁa&dﬁcally acceptable

op tlona%% substituted with one or nore
oﬁalt&tbe@ebgqqordm@sclﬁ@l WReIeINr om t he group consi sting

bR am g o, G0 Ty e TS

cofpodnd agdl t he enantioners, diastereoi somers and

kazrsﬂﬁ,g?(é)l GRkten AFEeRk@D! € salts thereof accordi ng to

erein Yi1s a straight or branched OC
aRkyRemrd R3me H\ conpound and the enantioners,
?%thﬁ@@c?_pners and phar maceut i caI I y accept abI e salts
e

reof ~accor di ng to claim30 whe (COOH) 114 111
" with ithe-pryisq that the —ONO; group is bound to the (CHz)m- group.

30. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 1 wherein s is 1, Z is H and Z, are —=C(O)-.

31. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 30 wherein
Y is a straight or branched C;-Cy alkylene being optionally substituted with one or
more of the substituents selected from the group consisting of halogen atoms,
hydroxy, —ONO, or T, wherein T is —OC(O)(C4-C1oalkyl)-ONO,, —O(C1-C1oalkyl)-ONO,.

32. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 31 wherein Y is a straight or branched C4-C; alkylene.

33. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 30 wherein
Y is
5 (FOOH),,

4
1 o

— (Y /5 (OR%y,
(OR3),4



(Y1l); (OR)(IV) wherein nis an integer fromO to 20,
nl is an integer from1l to 20; n2, 3, n4 and n5 are

w0 niosgenss equal or different fromeach ot her, BOUEP2000013682
O or ; R3 and R4 are indepenggntly selected fromH or
CH; YLis - CH- or -(CH)- CH wherein na is an
integer fromO to 20; Xis -WJO- or -CCOW, wherein
Wis oxygen, sulfur or NH 34(IVn compound and the
enABtdifers, diastereoi somers and pharmaceuti cal *
acceptable salts thereof according to claim 33 wherein
2 niggn integer fomrdiodual to 0, 1 is 1 n is an integer

f L@ Sh hegbPirdmH to 285. A conpound and the enanti oners,
di ast ereoi'soners_and pharnaceuti cal  acce %abl e sa%l tos
gt @ q or1;

5t nervbndged opdre intagsr eaiahPRAIeE} EOm eqch sthep, egp
Ngs d'ikont Hpteger from1l to
A p s 2 v or AU A Vore o
wWhisetGHaeT s(Cleyrg SIS Wherdia oads anintager BRaie 25 ng

t Al BR4) is
08 SopPrursoh st sopiy ) |

compound and the enantioners, diastereoisoners and
10  3PNCEIRERINH A8 the/ eRsiiBRIeAD Idfasib diSorh 618 2RE fohafmeaetticilly beceptable
clarm30 wherein s _
salts thereof according to claim 33 wherein
n2, n3, n4, n5 are equal to O,
nlis1,
n is an integer from 0 to 10

15 Y'is CH..

35. A compound and the enantiomers, diasterecisomers and pharmaceutically acceptable
salts thereof according to claim 33 wherein
n,n2,n5 are 1,
20 n3 and n4 are equal to 0,
n1 is an integer from 1 to 10,
Y'is =(CH,)na-CH=CH- wherein na is 0,
X4 is “WC(O)-, wherein W is oxygen and X, is bound to the phenyl ring through the
[Cla,
25 R*is CH, and the group (OR?) is bound to the phenyl ring through the [Cla.

36. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts thereof according to claim 30 wherein
Yis
—CH—(CHp)i5a X —[CH—(CHo )Xol CH—(CH2) iz

11 R11 R11
30 R
(VD)
—(CHynica~ (|3H_Xz_[(CHz)nTB_CH—lem'(CHz):T{z_ CH—

R11a R11a R'1a
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H(CH) X2--[CH- (CH) i X] CH(CH) 11 R11 (M) -
[(CH)- RVva RHa Rl1la(VIl) wherein X is or S, nl0Oa, nl0

wa@pasnif1are i ntegers i ndependently sel ected fPOIEP20040013682

20; is an integer fromO togg, Rl1 is H CH3 or a

ni trooxy group; Rlla is CH or a nitrooxy group. 37. A

conpound and the enantioners f” ast er eoi soners and

pharmaceutically acceptable Q/g ts thereof according to

cMémlr% wherein s CH-(CH) X- -(CH) 11 R11 R (M)

vvhe[ isor S nandnareO, 12is 1, R11 is H,
r? he -ONO group is bound to the -(CH )M -

gfn%@ n13&ndA1Q®ﬁ@mgérﬂndeﬁdmdeﬁﬂyaswecmmeﬁan 0 to 20;

di a ?t ereo %% pharmaceutically acceptable salts

ééso?”'ﬁ é) clai m 30 wherein s -

R"is H, CH3 ora nltrooxy group;
R is CH; or a nitrooxy group.

37. A compound and the enantiomers, diastereocisomers and pharmaceutically acceptable

salts thereof according to claim 36 wherein

Yis
—CH—(CH,)si5a X5 ICH—(CHo )Xol CH —(CHy)irz~
R11 ||Q11 R11
V1)
wherein
Xyis O or S,
n10a and n11 are O,
ni2is 1,
R"is H,

wherein the ~ONO; group is bound to the -(CHy)n12- group.

38. A compound and the enantiomers, diastereocisomers and pharmaceutically acceptable

salts thereof according to claim 30 wherein

Yis
T
(CA ) (CB )y (X y—(CHy)m
R® RY
V)
wherein:

n1 is an integer from 1 to 20;
X1 is ~WC(O)- or a —C(O)W-, wherein W is oxygen, sulfur or NH.
n6 is an integer from 1 to 20,
n7 is an integer from 0 to 20,



R61 (V) wherein: nl is an integer from1 to 20; is

-W(O - or a -(OW, wherein Wis oxygen, sulfur or
wWORN0SHS21% an integer from1l to 20, 7 is an i NPEHEP2004/013682

fromO to 20,R5 and R5 R6 ang,R6' are i ndependent |y

sel ected fromthe group consi gtl ng H CH OH, NH

NHCOCH CH SH and V\,h n the bon

bEC ot R tRiEnd %n%re@‘dﬁRPB‘?ﬁ%‘y AR %\S&HBQ RE M, CH,

OHHRIH;! nﬁc&y QB CHRTHYBH aHd cBHpspound and the

enant | ohers *ysteré i somers and pharmaceuti G

awdjélpt@ob@dsi@ﬁtwgeﬁ there AndHe c?ﬁrE?'??g'Sﬂﬂoéﬂb!ﬁ ka‘;I"'@'éB':gIJ V#NgrR; ¢ R and

nksiSe 3fhsddpt eger from1l to 10, n6 and n7 are ; is
V\C(a?)? \/‘\Jhereln Wis sulfur; R5, R5' and Rare H R6

5 is NHCOCH ; with the prowsothat the -ONO group is
3P Q\U&%ﬁoﬁna '%ﬁd er%ﬁe?ntlomeéodlagi@l‘gb@éﬁfé?s Qﬁ@pﬁé}maceutlcally acceptable

enanti oners, diastereoi soners and pharnaceuti cal ®
asglisthalsiobageerding toheaien38 Weereidi ng to cl ai m 3 and

clnqé},&qggb%ﬁbﬁﬂaeloconpounds are: ONO CHONO- N' J

n6 and n7 are 1;
10 Xy is “WC(O)- wherein W is sulfur;
RS, R® and R%are H, R® is NHCOCH;
with the proviso that the =ONO, group is bound to the ~(CHz)n1-.

40. Compounds and the enantiomers, diastereoisomers and pharmaceutically acceptable
15 salts thereof according to claim 3 and claim 4 wherein the compounds are:

S PN

Stro- 138 g v
AR AR 1

(1) () @)

41. Compounds and the enantiomers, diastereoisomers and pharmaceutically acceptable
20 salts thereof according to claim 20 and claim 24 wherein the compounds are:

N’S‘N
S/

QN)H?Z?,@—CHZON%
-

CH,ONO, NN ONO,

@ p’@ Q'Hz(}b
DS i

CH,0NO, 0
ONO, CH,ONO,

(4) Q) (6)

42. Compounds and the enantiomers, diastereoisomers and pharmaceutically acceptable
25 salts thereof according to claim 30 and claim 34 wherein the compounds are:
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(1) (2) (3) 41. Conpounds and the enantioners,
di ast ereoi soners and pharnaceuti cal ™ acceptable salts

wo b@sedf21.according to claim 20 and cl ai m 24 WhRCEEP20D41€13682
conpounds are: CH ONO (6) 424gConmpounds and the
enantioners, diastereoi soners and pharnmaceuti cal ®
accept abl e saI ts thereof according to claim30_and
claim 34 mreln the conpounrds are: ONO, ONO, ’?)N (8)

(9) 43. npound and theNe ntioners,

di aste IS rs and phar tical ™ accepyaly e salts
accor d{g ,,p_l m1 an 4 which is } OH
4-(Nit rooxy I ) ben20| aC| 6) - 1-

[(1,1-dineth hyl)amno] 3- [4(4-norpho|iny|)-rﬂ—,%-,5
-t hi adi azob=-yl ] oxy] - 2- propa mal eat e sal P44, A
conpound and enant i oner $7\di ast er eoi soners an

phar maceuti c accept abl e sal ding to cl@n 1

and cl ai m 24, o¥.is 4-(Nitr ynet hyl ) benzoi ovgci d
(S)-1- [(1, -d| met hyl et hyl )[§4 ni t r ooxynet hyI ) benzoyl ]
am noj - 3[[4((Z)rmrphollnyl)8.I)25- (9)
t hi adi azol - 3-yl ] oxy] - 2- propanoate. 45. A conpound and
the enantioners, diastereoi somers and pharmaceutical
43 Aceompating asd lthesenantiomgrsy gdiasierenistners and ghatmecautkally acceptable

V"gélfshadcﬁrcflra]fql I%Frh ]anp ok Y ﬁlgnﬁ ﬁl(l(liror%%m?;ch)(l benf:c}lc Ja_cnd (S)-1-

Nni troox enzo am no
2[4 1td1maﬂ1yl§thml)asur},ﬁﬂ By F-roorppolophiicd, 5-tmwazol<3m!apm1edpmpanoate

oﬁwa‘ie%ﬁé‘yé (1) and/or the enantioners,
di aster e0| soners and pharmaceutical ™ acceptable salts

thereof as defined in any of clains 1 to 45, for use

4429, .oﬁﬂg‘%ﬂ& the4gnanH§r¢1e&f di%s{e%%%gs Qf'\d F)Rérg]rgcgut@a)ly acceptable
and/ or the enantiomers, drastereol SOMers an
p Balisraccerdingctal ohaim dloanst 24 auhic is he(Nrloxyrettigihenecicianid (S)-1-
%10&m§{h§|eﬁmg4%ﬂro%?%e&fynge‘ﬁE 331 %Qﬁ'i&]'of LR mEBRoR)-1,2,5-
hiniasiiazeh8iyiexyl-2sprapaneatscul ar and vascul ar di seases.

45. A compound and the enantiomers, diastereoisomers and pharmaceutically acceptable
salts according to claim 1 and claim 34 which is (S)-1-[(1,1-dimethylethyl)[(4-
nitrooxymethyl)benzoyllaminol-3-[[4-(4-morpholinyl)-1,2,5-thiadiazol-3-ylloxy]-2-
propanol.

46. A compound of formula (l) and/or the enantiomers, diasterecisomers and
pharmaceutically acceptable salts thereof as defined in any of claims 1 to 45, for use
as medicament.

47. Use of a compound of formula (1) and/or the enantiomers, diastereocisomers and
pharmaceutically acceptable salts thereof as defined in any of claims 1 to 45 for
preparing a drug that can be employed in the treatment or prophylaxis of hypertension,
cardiovascular and vascular diseases.

48. Use of a compound of formula (I) and/or the enantiomers, diasterecisomers and
pharmaceutically acceptable salts thereof as defined in any of claims 1 to 45 for



48. Use of a conpound of formula (1) and/or the
enantioners, diastereoisoners and pharnmaceutical #
waewepsas e salts thereof as defined in any ofPCI/EP2UB4/0113682
to 45 forpreparing a drug thgh can be enployed in the
treatnment of gl auconma and of el evated intraocul ar

N e E T
dineabeul@oiressves.s and phar maceuti cal » acceptable salts

thereof as defined in any of clains 1 to 45 and a
phar maceuti cal acceptable carrier.

49. A pharmaceutical composition comprising a compound of formula () and/or the
enantiomers, diastereoisomers and pharmaceutically acceptable salts thereof as
defined in any of claims 1 to 45 and a pharmaceutical acceptable carrier.



