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“and/ or 12-1i poxygenase i nhi QApoU of the formula: [err] wherein

‘[err] is (1) hydrogen, (® aPgyl N Rp to ¢4 alkenyl, or (4) [err]
‘whereisp [err] are 40 inde g sel ed from (1) hydrogen, (2) [err]

“al kyl and (3) hydroxyl, but rr] ‘@Are not” si mFérgfetOls| y hydroxyl; wherein
X is oxygen, sulfur, [err] wherein [err] is (1) hydrogen,  (2) [err] alKkyl,
(3) [err] al koyI (4) aroyl, or (5) alkylsulfonyl; Ais selected fromJ[err]
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aryl oxy, al h the al kyl portion is of froml
to 12 carbo qe ééﬁof"l ) a‘r Hel"?(@il(’d‘a'ke" 'Ch the al Kyl portion is of from

2 to 1z car Qgelgélmdependently at each occurrence from (1) hydrogen, (2) halogen, (3) hydroxy, {4) cyano,
(5) halosubstituted alkyl, (6) C1 to Ci2 alkyl, (7) C2 to Ci2 alkenyl, (8) Ci to Gi2 alkoxy, (9) Cs to Cs
cycloalkyl, (10) C1 to Cs thioalkyl, (11) aryl, (12) aryloxy, (13) aroyl, (14) arylalkyl in which the alkyl portion
is of from 1 to 12 carbon atoms, (15) arylalkenyl! in which the alkyl portion is of from 2 to 12 carbon atoms,

s50 (16) arylalkoxy in which the alkoxy portion is of from 1 to 12 carbon atoms, (17) arylthioalkoxy in which the
alkoxy portion is of from 1 to 12 carbon atoms, and substituted derivatives of (18) aryl, (19) aryloxy, (20)
aroyl, (21) arylalkyl in which the alkyl is of from 1 fo 12 carbon atoms, (22) arylalkenyl in which the alkenyl
portion is of from 2 to 12 carbon atoms, (23) arylalkoxy in which the alkoxy portion is of from 1 to 12 carbon
atoms, or (24) arylthioalkoxy in which the alkoxy portion is of from 1 to 12 carbon atoms, wherein
s5 substituents are selected from halo, nitro, cyano, C1 to Ci2 alkyl, Ci to Ci2 alkoxy, and Ci to GCi2
halosubstituted alkyl;
Z is oxygen or sulfur,
and M is hydrogen a pharmaceutically acceptable cation, aroyl or G to Cq2 alkoyl.
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50 (16) arylal koxy in which the al koxy portion is of from1 to 12 carbon
atons,# (17) aryl thioal koxy in whicép plpg 8gxgxy portion is of from1l to 12
carbon atons, and substituted derivatives of (18) aryl, (19) aryloxy, (20)
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refers to both carbocyclic and hgfegetyclic aromatic radicals. The
preferred conpounds of the p : invention are of formula Il: 5 [err] In
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- benzo[ #9] tdphaimageuij¢allst dppeptablecation, aroyl, or Cs to Ci2 alkoyl.
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N-hydroxy-N-{1-(1-methylindol-3-yl)ethyl) acetamide
N-hydroxy-N-(1-(1-methylindol-3-yl)ethyl) urea
N-hydroxy-N-(1-(1-methylindol-3-yl)ethyl) N'-methyl urea
40 N-hydroxy-N-(1-benzo[b}thien-2-yl)ethyl) urea sodium sait
N-hydroxy-N-(1-benzo[blthien-2-ylethyl) formamide
N-hydroxy-N-(1-benzo[b]thien-2-ylethyl) 2-methylpropionamide
N-hydroxy-N-[1-(5-chlorobenzo[blfur-2-yl)ethyl] urea
N-hydroxy-N-{1-(6-methoxybenzo[b}fur-2-yl)ethyl] urea
45 N-hydroxy-N-(1-(1-methylindol-2-yl)ethyl) urea
N-hyxoxy-N-(1-benzo[blthien-2-ylethyl) thiourea
N-hydroxy-N-[1-(3-thioethylbenzo[blthien-2-yl)ethyl] urea
N-hydroxy-N-[1-(5-fluorobenzo[b]thien-2-yl)ethyl] urea
N-hydroxy-N-(2-benzo[bJthien-2-yl-1-methylethyl) urea
50 N-hydroxy-N-(3-benzo[bJthien-2-yiprop-2-enyl) acetamide
N-hydroxy-N-(3-benzo[b]thien-2-ylprop-2-enyl) urea
N-hydroxy-N-[1-(5,7-dichlorobenzo[b}fur-2-yl)ethyl] urea
N-hydroxy-N-[1-(7-methoxybenzo[blfur-2-yl)ethyl] urea
N-hydroxy-N-[1-(7-methoxybenzo[b]fur-2-yl)ethyl] N'-methyl urea
66 N-hydroxy-N-[1-(7-methoxybenzo[b]fur-2-yl)ethyl] urea
N-hydroxy-N-(1-indol-2-ylethyl) N'-methy| urea
N-hydroxy-N-[1-(5-chloroindol-2-yl)ethyl] N'-methyl urea
N-hydroxy-N-[1-(1-acetylindol-2-yl)ethyl] urea
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N- hydr oxy- hq tbrng Talkylehd?dx ydae nareip ltd inbenesiraight it Brariched dhaiti sge@er radicals such as -CHa-,
-CHCH3s~, -G(CHs)2-, -CH(C2Hs)-, ~-CH2CHz-, ~CH2 CHCH3-, C{CHa)2 C(CH3)2- and CH2CH2CHa.

35 The term "alkenylens” is used herein t0 mean straight or branched chain unsaturated spacer radicals
such as -CH=CH-, -CH=CHCHz-, CH=CHCH(CHs)-, -C(CHz) = CHCHz-, -CH,CH=CHCHz- and C(CHjs)-
2CH =CHG{(CHs)2-.

The team "alkyl" is used herein to mean stralght or branched chain radicals of 1 to 12 carbon atoms,
including, but not limited to methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, iscbutyl and tert-buty!.

40 The term "alkenyl" is used herein to mean straight or branched chain unsaturated radicals of 2 to 12
carbon atoms, including, but not limited to ethenyl, 1-propenyl, 2-propenyl, 2-methyl-1-propenyl, 1-butenyl
and 2-butenyl.

The term "cycloalkyl" is used herein to mean cyclic radicals, preferably of 3 to 8 carbons, including,
but not limited to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

45 The term "alkoxy” is used herein to mean -ORs wherein Rs is an alkyl radical, including, but not limited
to methoxy, sthoxy, isopropoxy, n-butoxy, sec-butoxy, isobutoxy and tert-butoxy.

The term "thioalkyl" is used herein to mean -SRy wherein Ry is an alkyl radical, including, but not
limited to thiomethyl, thiosthyl, thicisopropyl, n-thiobutyl, sec-thiobutyl, isothiobutyl and teri-thiobutyl.

The term "alkoyl” is used herein to mean -COR1o wherein Rio is an alkyl radical, including, but not

s0 limited to formyl, acetyl, propionyl, butyryl, isobutyryl and pivaloyl.

The term "carboalkoxy" is used herein to mean -COR;1 wherein R11 is an alkoxy radical, including, but
not limited to carbomsthoxy, carboethoxy, carboisopropoxy, carbobutoxy, carbosec-butoxy, carboiso-
butoxy and carbotert-butoxy.

' The term "aryl” is used herein to mean substituted and unsubstituted carbocyclic and heterocylic
s6 aromatic radicals wherein the substituents are chosen from halo, nitro, cyano, Ci to Ci2 alkyl, alkoxy and
halosubstituted alkyl. including, but not limited to phenyl, 1- or 2-naphthyl, 2-, 3-, or 4-pyridyl and 2-, 3-furyl.

The term “aroyl" is used herein to mean -CORi2 wherein Riz is an aryl radical, including, but not
limited to benzoyl, 1-naphthoyl and 2-naphthoyl.
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45 level for any pamcular_patlent wdl depend upon a variety of factors including the body weight, general
health, sex, diet, time and route of administration, rates of absorption and excretion, combination with other
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Formulation of Pharmaceutical Composition
50

This invention also provides pharmaceutical compositions in unit dosage form for the inhibition of 5- or
12-lipoxygenase activity in a human or lower animal host in need of such treatment, comprising a
compound of this invention and one or more nontoxic pharmaceutically acceptable carriers, adjuvants or
vehicles. The amount of active ingredient that may be combined with such materials to produce a single

s5 dosage form will vary depending upon various factors, as indicated above.

A variety of materials can be used as carriers, adjuvants and vehicles in the composition of this
invention, as available in the pharmaceutical arts. Injectable preparations, such as oleaginous solutions,
suspensions or emulsions, may be formulated according to known art, using suitable dispersing or wetting

5



Pimted to benzoyl, *1- napht hoyl and 2-naphthoyl. 4 EP 0 279 263 Bl The
termy¥aryl oxy" is used herein tcEmeare263BB wherein [err] is an aryl

radi cal, including, but not limted to phenoxy, 1-naphthoxy and

2- napht hox The term "aryl al koxy" is used herein to nmean [err] wherein
[err] | S0 %ﬂd SusiheRding agafisc 4% neqdpd| Thaistrgle inidtableopreparation Bay ©EPIH @rRANMIEE hoxy
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acid at the 5 and 12 positions. respectively. The conpounds of the
i nvention inhibit |ipoxygenase activity, which makes the conpounds usef ul
in the treatment @nd prevention of di seadNO#ates in whi ch I}mmenase may

be i msol NH@Hnot w.-ad tlb, asBHm@Pyrheys
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50
Scheme 1

In scheme 1, 2-acetyl benzo[blthiophene, 1 is treated with hydroxylamine in ethanol/pyridine to produce the

56 oxime 2. This is reduced to the hydroxylamine 3 with borane pyridine complex and then converted to the
N,O-diacetate 4 with acetyl chloride and triethylamine. The diacetate is converted to the hydroxamic acid 5
by hydrolysis with lithium hydroxide.



véhicl es as desired The term parenteral as used herein includes

subcut aneous, intravenous, intra-agp@razalogggiecti on or i nfusion techniques,
without Iimtation. The term"topically" enconpasses adm nistration
rectally and by inhalation spray, as well as by the nore common routes of

t he ski n andOtheie reagantsuayaled beiwees of carrhoutiBe rsame Hransformations dFor Txamale 2| analy \be
dose of t heenvedpshi9Pritgisg beranetitimethyhereing, beranedetrehysrofurasy erdbthenbasanp cenepléxes. itermgde or
di vi ded do¥2< mA a!?@ trencmﬁttg 8 wih sadiumhrsvanobesghygride rar vty ehepydimathyisiansigut
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unit corip §#¥8% ’38’25' % %g@g\ﬁf‘@"%f such subrrultlgees t her eof as
may be used h g?g Pz H 7’?'?/ 48 {£anbq prepared, ageeding 19 dhe MetRoReMtiped i 5
t he speci £ Y Goe &8s IeveI for any particular patient will depend upon a
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time ang, route of adm nistratign, rates ofY abgorption and excretion,
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al so provi 4 rrraceLg_' cqn - i n @rirTooPag t he
inhibition of 5 or 12-1ipoxyggnageestivity i§n a human gher ani nal
host inmneed of such treatnent _conprigsing a ¢onpound of thiss i nvention and
one or nore nontoxic pharnaceutically acceptable carriers, adjuvants or
vehi cl es. The anount of active ingreg athat may be conbined with such
materials to produce a single 55 dosage formw || vary dependi ng upon
vaxdous factors, as indicated above. A variety of materials can be used as
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Scheme 4

w

55 Chloride 8 is treated with Z-furfuraldehyde oxime and a base such as sodium methoxide to give nitrone 9.
The nitrone is then hydrolyzed under acidic conditions or with hydroxylamine. The hydroxyl amine can be
converted to compounds such as 5 and 7 using the methodology described above. Compounds with other
leaving groups including bromides, iodides, tosylates, mesylates, triflates can be used instead of chloride 8.
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I5 pharmaceutical adjuvant substances, e.g., stearate |ubricating agents.
lin the case of capsules, tabletsgpgzpbkspg the dosage forns may al so
conprise buffering agents. Solid oral preparations can al so be prepared
with enteric or other coatings which nodul ate rel ease of the active

i ngr edi ent b. additigquiocthell ostheps desarined ébove, eorapousddndf rhiss inveatidnamayi aksol hedwrepared as
phar mac edgsdribed ih gpchawe 8tellyl e enul si ons, sol utions, suspensions, syrups and
elixirs containing inert nontoxic diluents conmonly used in the art, such
as water 20 and al cohol. Such conpositions may al so conprise adjuvants,
such &s wetting aggnts, enul sifying suspﬁg, sweet eni ng, flavoring and

perfumn . JBynt hNH,6Bwf t D] 5 Several synthetic
nmet hods e o—pr-epare- (
met hods a &cr ighed by schene!

this invention. Some of these
Al t hough in each case the
sequence is illustrated with a conpgund of formula | wherein [err] is
met hyf or NH2, Ais -CHCH3- X-AeClsyf fur, Y iS\hydrogen, and Z is oxygen, it
wi Il be seen fromthe exanpl 8¥ts hat ot her conpdYTMSNGD this invention can
be prepared in the sanme manner ing the approprNate stung material s.
Conpounds of fornula | wherein r] is alkyl, alksgyl, 30 I\‘ISaI kyl)2 or
hydr ogen nay be prepared as descﬁbed in schene 1. [err]
NOH 50 R Jk\m schene 1,
| ani néy i n* M2

2-acetyl benzo[ b]thi ophege,
et hanol / pyridine to pr
hydvoxyl amine 3 with b% : vei§ed to the
N, O desacetate 4 with acetyl chloride and triethyl am ne. iacetate is
converted to the hydroxam cjacid 5 by hydrolysis with | {thium hydroxi de. 6
EP 0279263 Bl Cther reagent$Hamy al so be used to carry ¢t the same
transformation. For exanpl e]BdABy be converted to 3 usi pBdp@rane tri net hyl
am ne, borane-tetrahydrofur&n, or other borane conplexe$. Internedi- ate 2
may afso be converted to 3 gith sodi um cyanoborohydri degor with
phenyl di methyl silane in trifluorgacetic acid. Hydroxylamne 3 can also be
converted to 4 with acylating agehts such as acetic 5 anhydiYde in the
presence of other bases suc Q.% r'%iene. Conpounds of HO wher ei n
[ &xr] sfan be prepared ordin toq met hod outliped in hene*2, bel ow.
10 [err] 6 7 Hydr oxyl am ne
3, the synthesis of d8scri bed above, is wr't h gaseous HCl
fol |l owed by phosgene. The resul ti 3% ut §tive carbanoyl chloride 6 is
reacted without isolation with aq B monia to yield the urea 7.
Conmpownds of formula 1, wherein [err] and wherein at |east one of either
[ err] i sChuyids @dsciated with O-benzylhydroxylamine in a solvent such as dimethylsulfoxide or tetrahydrofuran

1o yield the new hydroxylamine 10. This can either be reacted with acetyl chloride as in Scheme 1 to yield

11 or with trimethylsilyl isocyanate as in scheme 3 to yield 12. Compounds 11 and 12 are then

hydrogenated to yield 5 and 7 respectively. In addition 11 and 12 may converted to 5 and 7 by treatment

40 with ethane thiol in the presence of aluminum trichioride.

Other O-protected hydroxylamines may also be used in place of O-benzylhydroxylamine such as O-
tetrahydropyranyl hydroxylamine. Further, other methods may be used to convert 10 to 7, such as
treatment with phosgene followed by ammonium hydroxide such as described in scheme 2, or treatment
with sodium cyanate as described in Scheme 3.

45 Compounds of this invention in which A is -CHz- or -CH(alkyl)- may also be prepared as described in
Scheme 6.
1. nBuLi NHOBn
50 —T
s NHOBn '
13 2. s 10
k BF3‘E(20
Scheme 6

55

Benzo[blthiophene 13 is first converted to 2-lithiobenzo[b]thiophene by treatment with n-butyllithium. This is
then freated with the O-benzyloxime of acetaldehyde in the presence of BF;«Et:O to give O-benzylhydrox-



¢an al'so be prepared according to Scheme 3, below. 25 0 HOHN [err] 30 or
Hydroxyl amne 3 is treated with tgppszaegigiyl isocyanate (TMSNCO),

fol |l owed by amoni um chl oride workup to give the urea 7. Alternatively, 3
can be treated with sodi um or potassiumcyanate in an acidic 40 solution to
yi el d t heylamigea107 Thi$ may belcdniventad tocthd éompnmtid edb asl8@ ocT adhdsdceribbd Mescheme 4. Other O-
hydr oxy| aprptacied aximsly cansbeSubstitytel dor thedpmnatioirse. shown i n schene 4, bel ow. HON
Schene 4 55 Theofalleyingdexagplessiutther dlugidtevtha bynhesis) pricuvsal ofl edmyrbends xof this iaverdtion. Thas e
such as s¥RroRfAEasigaatiprpcior B:. o Xeand ¥ gsodpiined. byTivmula; I taregivenifer eatteeratapidibeloy.z ed
under dci eSS eBenise nSets 24 opgor AndW é iy g9 ne.  The hydroxyl anine can be
converted_to cqonpounds such as 5 and 7 using the nmethodol ogy descri bed
above. 605@%35 wi th other |eaving groups including brom des, iodides,

t | at fl.a can be used instead of chlori de 8. 7 EP
00337/961%;652%4 "0[6 h%e 2y° S') s described above, conpounds of this
nvent | oné g§y§ @e@Pb?%B%%?%B&% %i? B etAoE Cheﬁe échent%e | %enzo{bgh.

it
such as dﬁeﬂﬁfeé’)ﬁeﬁ‘db eQXThGQm)Qurenvﬁ'g& an@tg rQMYb% thgrlr%lel 5 Mtk 9@9’ ém ne

10. Thi s &faed. €biloWiRg ab BdktiBRF BEHintibd & sAARL ¥b r efiched 5t thancPar¥
11 or vé tN HCI $5Riidhydn8 iskiibbted TRCHFMAAMNE seivent wassrs.h&e@ dcfo éHdQI’\éjreélgue st n S
11 and 12raptiee oi kilisa gBlyEIlitiODWHAZR0 % btHePin Ybrtdnd tdyiskN6log of itRdeQel bMo8icY as d whid dghial | on
11 and 12 mMethodiby®s & ecution obbehrublfiophend (16.6.1gNEEmAIB) in WHE (BoakLy aaEaddbd Abutyin
t he preseliten (85 mil 216M inLhexdnes) @i H701G araler Nzt The imixirg) lcaritaririgetvhity preCipitdtopwds3Grfodaly
aks0 be ude® iCnfopll dow. Aéstldemain A4.6 mLd B8R xnmaleliwae added hirapeis@-Aftech fah P YHeany |
hydr ox§d afetatien was gueipbed witht saturatedeith Glsolutiony Theclayereweré separated,cthd orgidhict layet driegilic h
as treat nvat MeRQ Hilterac surbevaroratid to giuela thito solidri 1l a) whitly diasaueocidirestly ddv tmsrextetopr | bed
i n schenme_ 2 Theploahpleienaten i2s dpscribed altpvarts 8 whincaceionps(58 et wasredied p BSchandelogss 45
CorrpoundsR??f’e"f H’F% aqdﬁ‘?/ é'i?t"f"%“’]“hthv\maﬂﬁl? yeligvs calariporsisigd (L40mba e teactiommixtud was be
pr epar e d %{gte %I’E T?{' mug p qt?d gww d by filiration to give 0.85 g.
etyl enzo th ene oxime. Acety benzo[blthiophene (5 g, 28.4 mmole), prepared as
descnbed in step a above, and hydroxylamine hydrochioride (3.0 g, 42.6 mmole) were dissolved in a
mixture of ethanol (50 mL) and pyridine (50 mL) and allowed to stir at room temperature for 2 hours. Most
of the solvent was removed in vacuo and the residue dissolved in ether. After washing with 2N HCI (100
mL), the solution was dried over MgSO, and evaporated. A white crystalline solid was obtained and was
30 carried on without further purification.
An alternative work-up may also be used. The reaction mixture was diluted with water (300 mL) and the
product precipitated. It was filtered off and dried in vacuo.
¢. 1-Benzo[blthien-2-ylethyl hydroxylamine. The oxime prepared as in step b above (3.5 g, 18.5 mmole)
was dissolved in ethanol (25 mL) and cooled to 0°C. Borane pyridine complex (3.7 mL, 37 mmols) was
35 added via syringe under nitrogen followed ten minutes later by 20% HCI in ethanol (30 mL). Within thirty
minutes the reaction was complete and was brought to pH 9 with the addition of solid sodium carbonate or
2N NaOH. The mixture was extracted into ether and dried over MgSO,. After evaporation a whlte solid (3.0
g) was obtained. This was carried on without ether purification.
d. N-Acetoxy-N-(1-benzo[b]thien-2-ylethyl) acetamide. The hydroxylamine (1.0 g, 5.2 mmole) prepared
40 as in step ¢ above and pyridine (1.0 mL, 13 mmole) were dissolved in tetrahydrofuran (40 mL) and cooled
to 0°C. Acetyl chloride (1.0 mL, 13 mmole) was added slowly. After stirring for 30 minutes the reaction
mixture was washed with 2N HCI, dried over MgSO, and evaporated.
. N-hydroxy-N-(1-benzo[b]thien-2-ylethyl) acetamide. The material obtained in the previous step (1.0 g)
was dissolved in isopropyl aicohol (10 mL) and lithium hydroxide (1.0 g) in water (10 mL). After stiring for
45 thirty minutes, most of the solvent was removed in vacuo. The residue was neutralized with 2N HCI,
exiracted with ether, and the organic phaseé was then dried over MgSO. and evaporated. The desired
product was obtained as a white crystalline solid (750 mg) following silica gel chromatography. (Ry =CHs,
A=CHCHs, X=8, Y=H).
Melting Point: 108-110°C
60 NMR (300 MHz, DMSO-ds): 1.56 (d 3H); 2.02 (s, 3H); 5.90 (m, 1H); 7.29-7.38 (m, 3H); 7.75-7.92 (m,
2H); 9.75 (brs, 1H).
Mass spectrum (El): 235 M*, 218, 176, 161, 128.
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55 Benzo[ b]thi ophene 13 is first converted to 2-1ithiobenzo[b]thi ophene by
treatgent with n-butyllithium Tgpgozgo88189 treated with the O benzyl oxi me
of acetal dehyde in the presence of [err] to give O benzyl hydrox- 8 EP O
279 263 Bl ylam ne 10. This may be converted to the conpounds such as 5 or
7 as dessamfled in scheme 4. O her O- protected oxines can be substituted
for the O-benzyl oxinme. The followi ng exanples further illustrate the

synt hesi &hydrely-N{ebepfolbibirp&uktiy) wéa t hi s i nvention. The appropriate

desi gnations for ‘Bﬁerr A, X and Y as defined by fornmula | are given for
each éxanpMethesbpo\singsthe msthed of Sehgme 3 d errslbiien-2x! |°§'V'o (PR aming RipRated as

ydr ogerpes‘EW' @“"T"'”‘W"" mggo %@E%p%” o o " %%% rzhgg%gga:gyggggw -
ed"i ene

2- Acetyl's‘ﬁ f?i‘

1, benz THF nd

COO' edo t __ﬁn exa was I OVGZ II'; 1 bznZ?g T:-é-a’\é 3 éln s me&ﬁi’gﬁl 9

e sﬁégs%& i G L -
. led th u o ut (e th r |

quenchedeogit o lréenf m\%r&t e% %Padd%ﬂaoé% @H&mﬁ:ﬂ M Uy @B ot R bre&pitat@t O

ether. TOR cSiIRLHEEHd riRRtaliSDREINLI) ALBADA,, K26 [éia&nerrﬁﬁenpe chronat og- raphed

on silgd ca @Rkingbdith:1 168134l .th 20% ether in pentane to yield 6.9g of the

desired pr asmciooadHA DMGDIE): $.61 {ddsH)\Rss@oi Hy. 6.46Gprd, 28917126781 (Mf3H); 7.75-7.91 (m,

benzo[ b] sHpigcashgnmr). (10.0 g, 75 mmole) in THF (50 nlL) was added n-butyl

l'i t hi um ( 3¥Mas8spectrulm NCINM, 1 e37aMea ), 220, 197§, 16nder N2 The mi xture, contai ni ng

a\white precipitate, was stirred at [err] for 1 hour. Acetal dehyde (4.6 ni,

82 el efxamplg 3added dropwi se. After a few mnutes the 20 reaction was

guenched with saturated [err] solution. The |ayers were separated, the

or gani c NBXPG?XV'UTG -eanzqRitbien-Rtylethy) Nfmathybyread, and evaporated to give a white

solid (10 whi ch was used directly for the next ste The al cohol

prepared a %@Wl%@ﬂ°%%’€%° '13“15’ 'ﬁ" 19 doa method of @xgpp ;é\%? hodd| %?p‘h‘d?'"ﬁerr]

s—‘“

and J8heBetl s g@aet andith {1 = NAfEe. A &HGle: &5 1Bteed]
ted
sggf;zd;é Fh ”F%T L R SR
g. 25 as% (le- Eﬁg 2- Acet yl benzo[ b] t hi ophene
(Ek.g nmo FA% ére escrl eIEIf [ n step a above, and hydroxyl am ne

hydroc '%h9|’34(3 0 g, 42 6 rrrml e) were dissolved in a mxture of ethanol
(50 m.) anmd—pyridine (50 nL) and allowed to stir at roomtenperature for 2
hours. Maafdr@f-M(1BonSbnRRL-yIBRS) FMREMEHYI Liga Vacuo and the residue dissol ved
in ether—After wasning with 2ZN HC (100 L), the solution was dried over
MySOH sand  awadsikaat compould Wby répafel asdomling itd1the methodlof\sranplebt, akcaptdisiagidimatycad0
carried mimow chibidstinstedd bisestyl ehloridbi (Bat N(GHs)., A CHICHS xSt [2-isemah¥kHUp may al so be
used. The mM™ehiog Pat: 139-t41uCe was diluted with water (300 nL) and the product
preci pit at &R (B0 Mids DMSDidex &84 @f $H, drd.5Hz); @87 (sn6Hya24dq. 1H); 7.25-7.37 (m, 3H); 7.74- -
1- Benzo[ HT4 (m. &k 28577.8t(m/1H):IB83rstH} ami ne. - The oxine prepared as in step b
above 4 3. 5 Mgss SRtBIMFHNEs): 26MM Ui)5 288 MNHR et hanol (25 nl) and cooled to 0
C. Borane pyridine conplex (3.7 nmL, 37 mmole) was 35 added via syringe
under niPREBER foll owed ten minutes later by 20% HCl in ethanol (30 ni).

W thin tn-wutrt}/xy-l\l-benzo[b]thien-z-ylmethyl- urea
45

The desired compound was prepared according to the method of example 1, except using dimethyl
formamide instead of N,O-dimethyl acetohydroxamic acid. (R1 =NHz, A=CHz, X=8 [2-isomer], Y =H).
Melting Point: 170.5-172°C.
NMR (300 MHz, DMSO-ds): 4.74 (s, 2H); 6.47 (brs, 2H); 7.23 (m, 2H); 7.78 (m, 1H); 7.90 (m, 1H); 9.53
s0 (s, 1H)
Mass spectrum (CI-NHz): 223 (M + H)*, 240 (M +NH,)*

Example 6

55 N-hydroxy-N-benzo[blthien-2-ylmethyl N'-methyl urea

The desired compound was prepared according to the method of example 1, except using dimethyl
formamide instead of N,O-dimethyl acetohydroxamic acid and using methyl isocyanate instead of trimethyl-
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nt nutes the reaction was conpl ete and was brought to pH 9 with the addition
of solid sodium carbonate or 2N Nagplg oFg@esBit ure was extracted into ether
and dried over MpSO4. After evaporation a white solid (3.0 g) was obtained.
This was carried on w thout ether purification. d.

N- Acet oxy - Sit/l(isbcyangte: GlFNHEHaA=THy | Xt hif2tisomadet=et)yi de. The hydroxyl anine (1.0
g, 5.2 mol eMeljng:Paint:180-28J°Gs i n step ¢ above and pyridine (1.0 nm., 13

mol e) were 0,Mbiz, iDMSOds k: 2189 & 3H4dh (g 20) 70) (i) €8&7-381(m, SHP 7@4-7.8¢ éu.y |
chl oride (#®486 HB ol e) was added slowy. After stirring for 30 mnutes
t he reaétron"’ﬁ?ﬁpﬁ‘r’t@"\/@s“ ; 2P % RSN MR dried over MySO4 and

evapor at egi " gl-hydroxy N- (1-benzo[ b] thien-2-ylethyl) acetam de. The

mat eri al din the previous-step (1.0 g) was dissolved in isopropyl

St g, ey R bl S B Seirsied) e ﬁé?mL”éé 1 vacuo

The resi'due YAl dtobyid %tk etz Jﬂ i

s el s S e S .
8%

was obt ai n@gyiahiomde! (R Lﬁ(cq;,g)y H,| s W oW n Ica ge
chromatograp%m.ndm‘,ﬁ]mgeﬁr-b trng ol nt : [err] 50 [err] Ivass spectrum
(El): 235 MrNMRLB00 MHEH DMEOL): 2.88 (s, 61%; £so (s, 26 126289 (M Sk Blrat260 ¥R #1),%.87-7.93
N- hydr oxy-(; (H): 9®nEapp] t hi en-2-ylethyl) urea 5 Met hod a. Using the
met hod of ScMesssSp8ctrui-(Dientisp 60 M HyD 268-gl+ Nekry | hydr oxyl ami ne prepared as
described in exanple 1, step ¢ (2.0 g, 10 mmole), was refluxed for thirty
m wut es wiB@mple Bnet hyl silyl isocyanate (1.65, 14.2 mmole) in di oxane (30
m.). Th#&® reaction mxture was then washed with saturated NH4Cl sol ution,
dried wit N jgerBylethyl) acgemidod b. Usi ng the nethod of Schene 2,
1- benzo[b]thr en- 2- }/I eth | hydroxyl am ne prepared as |10 described in
exanpl e 1, | & Spjutio of "6@5‘1 @d@o 84 %19 nirelelin nitpgthang(300 mL)
bubbl ed_t % 3 9 ‘E?FV'&H%’P G‘b‘hf" nﬁ?u'r‘egle)'r
ours at {

sol uti On V\%ggéy v§ QUto '?I[)fé % ?ﬁn r}:gt%ﬁr thv\é It ﬁagrgate enﬁg ﬂT) al

crotner | lletbibs 1 e
edrB merarcﬁ éé[rl?ed F\P{egrg i r%mm i e

hyer/()x' de a%&htu‘in HdRanes's %w@ﬁf‘eﬁg E rys
&I—Shy dr O%l ;};ng:b%?wf&;'ﬁ"( Z&Egi 3-y ;Earﬁ 5:3:59 Ig}gmethgﬁgoré 3xam£le 19 und
was prepargeEcigHs Ox £s [Qsmr]tm met hod of e;grrpl e 2, neth IIDo [b, excep{ usi ng

25 methyl i memypeorit:a23-mestead of trinmethylsilyl isocyanate. [err] Melting
Point: [err] NMR (300 MHz, DMSO-ds): 1.57 (d 3H), 2.00 (brs, 3H); 6.03 (q, 1H), 7.32-7.44 (m, 2H); 7.71 (s, 1HY);

35 7.80-8.02 (m, 2H); 9.45 (brs, 1H).
Mass Spectrum (CI-NHz): 236 (M +H)*, 253 (M + NH,)*.
Example g

40  N-hydroxy-N-(1-benzo[b}thien-3-ylethyl) urea

The desired material was prepared according to the method of example 2, except using 3-acetyl benzo-
[blthiophene instead of 2-acetyl benzo[b]thlophene {R1 =NH2, A=CHCHg3, X=8 [3-isomer], Y =H).
, Melting Point: 180°C dec.
45 NMR (300 MHz, DMSO-d¢): 1.50 (d, 3H); 5.73 (g, 1H); 6.35 (br s, 2H); 7.30-7.43 (m, 2H); 7.67 (s, 1H);
7.90-8.00 (m, 2H); 8.96 (s, 1H).
Mass Spectrum (EI): 236 M*, 219, 161, 128.

Example 10
50
N-hydroxy-N-[1-(3-methylbenzo[blthien-2-yljethyl] urea

The desired compound was prepared according to the method of example 2, except using 3-
methylbenzothiophens instead of benzothiophene. (R1 = NHz, A=CHCHs, X=$ [2-isomer], Y =3-CHjs).
55 Melting Point: 130-132°C.
NMR (300 MHz, DMSO-dg): 1.57 (d, 3H); 2.00 (br s, 3H); 6.03 (q, 1H), 7.32-7.44 (m, 2H); 7.71 (s, 1H)
7.80-8.02 (m, 2H); 9.45 (br s, 1H).
Mass Spectrum (CI-NHz): 236 (M + H)*, 253 (M+NHg )*
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['err] "Mass [err] 30 Exanple 4 N-hydroxy-N-(1-benzo[b]thien-2-ylethyl)

[err]-di methyl urea 35 The depipre98 269BROUNd was prepared according to
t he nethod of exanple 1, except usi:ng di methyl car- banoyl chloride instead
of acetyl chloride. [err] Melting Point: [err] 40 Mass Spectrum[err]

Exanpl e Exahpiaytir oxy- N- benzo[ b] t hi en-2-yl nethyl urea 45 The desired conpound
was prepared according to the nethod of exanple 1, except using dimethyl
f or mami d¥hydrpxy-MAtH5d2. ZW@hﬂﬂm&)Nm{bMMWIGMm c acid. [err] Melting

Point: [err] Mass spectrum([err] Exanple 6 55

N- hyd@oxy - Nbﬁiﬂdﬂtﬁhﬂ&bﬂri@utx)lhm%eﬂnzw —(WEQ W Im"en'eéa!' qfh% (HIQS'P#)éGSG

was pr ep’éﬁ"’éd"' zfc'l%’ﬁdﬂ W ProgpnEe,of mag mple). Y¥he ﬁ'qﬂ

f or mam 8"'leH§'I°e’H'ZT %ﬂltﬁﬂt% 'Pd %‘E‘ét‘bﬂ )d‘?’al?)?ﬁ d" 8?,’?"? %Y;ﬂ‘ %

| Socya%ag‘ %?D%e w?ter ttl !;Té: t£| °/ N as Stm m N ‘:;u w s was

[ er r] 9 ’ ﬁe ()v° 6u “0W4 74
(s, ﬁ) ' liqui é) wﬂw éarr‘ d S | 2

H) . ﬁ'-%-B-%&’I. o

fo

de( thyl laéétal K%%lu CM ot li\@ likid hg'?f: @rez &
N- hydr Ox%s&'ibéﬁfhbﬁ% EKPFHF W benslérC& sdlun ?dr s&d gd
CONPOUN 504 PrewbSHBA Wi hekére é&nt)hﬁermﬁrh@dvag IstirR4 36FTY0 Gnidutes BHE idh bibfoNd
di met | achi@ibsngd dltnINgbie: d‘ﬂé?mdblsjeih hatler B0 yAd! JadeHTRIs Abittsle Sl stitfeldNg
di met hy| &aiigmrad ydomQéthpdfatuike mmtwaaﬁhdea ardiafd $olvert Wa®femdexd i Rdci:d. T tekiduegwag01 Nt
[ err] 1b5partitionefl ®&tiwden[ether dnd Ma®Ss Ti@GHnicUayer ves idliedtove™IISE, 8nd concentrate. The residue
was vacuum distilled to give a yellow oil (6.2 g), bp 142°C/1 mm.
U ¢. 5-t-Butylbenzothiophens. Phosphorous pentoxide and phosphoric acid were combined and heated at
20 130-135° for 45 minutes. The temperature was raised to 175° and the acetal prepared as in step b above
(6.2 g, 2.2 mmole) was added dropwise. The hot solution was dumped onto ice and extracted three times
with ether. The combined organic layers were dried over MgSOs and concentrated to give a brown oil. This
oil was filtered through a pad of silica gel, flushed with hexanes. A clear yellow liquid was obtained (2.26 g).
d. N-hydroxy-N-[1-(5-(2,2-dimethylethyl)benzo[blthien-2-yl)-ethyl} urea. The desired compound was pre-
25 pared according to the method of example 2, except using the material prepared as in step c, above,
instead of benzothiophene. (Ry =NHz, A=CHCH3;, X=8 [2-isomer], Y =5-(CHa)3C).
Melting Point: 151-153°C.
NMR (300 MHz, DMSO-d; ): 134 (s, 9H); 1.50 (d, 3H); 5.55 (g, 1H), 6.44 (brs, 2H), 7.22 (s, 1H); 7.37 (dd,
\ 1H); 7.74 (d, 1H); 7.77 (d, 1H); 9.21 (brs, 1H).
30 Mass Spectrum (CI-NHs): 293 (M +H)*, 310 (M + NH,)*, 217.

3]

Example 12

N-hydroxy-N-[1-benzo[blthien-2-ylethyl} acetamide 1,1-dioxide

35
a. N-acetoxy-N-(1-benzo[blthien-2-ylethyl) acetamide dioxide. Peracetic acid (1.64 g, 86 mmole) in
acetic acid (5 mL) was added to a solution of N-acetoxy-N-(1-benzo[blthien-2-ylethyl acetamide (0.71 g, 2.6
mL), prepared as described in example 1, in acetic acid at 0°C. The mixture was stirred overnight and then
poured into saturated aqueous sodium bicarbonate. The aqueous layer was extracted twice with ethyl
40" acetate. The combined organic layers were dried over MgSO; and concentrated. The residue was
chromatographed on 50 g silica gel eluting with 50% ethyl acetate in chloroform. The desired product was
obtained as a white foam (0.58 g).
b. A-hydroxy-N-(1-benzo[blthien-2-ylethyl) acetamide dioxide was prepared using the procedure of
example 1, step e, except using the material prepared as in step a above instead of N-acetoxy-N-(1-benzo-
45 [blthien-2-ylethyl) acetamide. (Ri =CHs, A=CHCHj3, X=80 [2-isomer], Y =H).
Melting Point: 151-157*C.
NMR (300 MHz, DMSO-dg): 1.47 (d, 3H); 2.04 (s, 3H); 5.62 (m, 1H); 7.45 (s, 1H); 7.60 (m, 2H); 7.69 (m,
1H); 7.84 (d, 1H); 9.83 (br s, 1H).
Mass Spectrum (CI-NHs): 268 (M + H)*, 252,

Example 13

N-hydroxy-N-(1-benzo[b]thien-2-ylethyl) urea 1,1-dioxide

85 The desired material was prepared using the procedure of example 12, step a, except using N-hydroxy-
N-(1-benzo[b]thien-2-ylethyl) urea instead of N-acetoxy-N-(1-benzo[bJthien-2-ylethyl) acetamide. (R1 =NHz,

Rz =CHs, X=80: [2-isomer], Y=H). _
NMR (300 MHz, DMSO-ds): 1.42 (d, 3H); 5.29 (m, 2H); 8.57 (brs, 2H); 7.38 (s, 1H); 7.568 (m, 2H); 7.67
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20 N hydroxy-N-(1-benzo[b]thien-3-ylethyl) acetam de a. 3-Acetyl

benzot hi ophene. A solution of bengpipuzepbers (20 g, 149 mnole) in

ni troethane (100 nm.) was added to a so?utlon of [err] (59.7 g, 448 mmol e)
and acetyl chloride (10.6 nmL, 149 nmole) in 25 nitroethane (150 nl) at
[err]. The, ige7.dapiHyassienmyved after the addition was conplete and the
m xture was allowed to stir for 15 hours at roomtenperature. The m xture
was pour egkampibd4i ce (500 nL) and concentrated HCl (150 ni). The desired
material was extracted into ethyl acetate which was dried over MgSOH. The
dar k brsowhysirdxy-i1-banzelliyr®-yiethyl) asetepid® omat ogr aphed on sil i ca gel el uting
with 10%eth acetate in hexanes to |ve t he desired

b. N hydr oxﬂ'g?\ﬁe(siedow ng an@Ha’%" pék‘m 2?@;{%@3 EJ °éf)e§ %S&Q&SF%G’H he
{ ace

met hods ofrad cgbgnzo[g heng R =G
benzo[b t hi r e£ ] r “ -
L ﬁé@:ﬁéﬁ% Fi s Nk e
prepared accordr F'me matwi dt N"Fe lal was

except using 3-acetyl benzo-

[ b] t hi ophgp; 'qutead of 2- acetyl benzo[b]th| ophene [err] Melting Point:
180 th@——ﬁ]g——- [err] 7.90-8.00 (m 2H); 8.96 (s, 1 H. Mss Spectrum

(El): 236~J}{b“dro>3-w(n-b&§3[b¥u?-a&eth[ﬁ_§@wI e 10 50
N- hydr oxy= ien-2-yl)ethyl] urea The desired conpound

was prepar ecrhéassireditamtbolird vias @replrbd actoding ex tiethod of @xaE@ . exsaph gsirg- benzo[b}-

met hy| bengeh ivispad e menzopRiicphehe @ity =NHa zZA% CHIGH DeR@ [2-ifamrer]] Y 51 Mel ting Point:
130- 1320 C. [Muzlting PointBGWE5@Z. (m 2H); 9.45 (br s, 1 H). Mass Spectrum [err]
EP 0 279 263NMHL(3EX Mhp|BMSDids ): 1.46 (d, 3H); 5.47 (g, 1H); 6.48 (brs, 2H); 7.22 (m, 2H), 7.50 (d, 1H); 7.58

N- hydr oxy {N-1HR 9048 (s( TH).2- di et hyl et hyl benzo né’éhl en-3-yl)ethyll urea 5

a. 4-t- ButyIMQShSWMI'NHSJ:ﬁ?iMﬁ'W 2 n¥5(10 g, 47 mMmole) in ether
(100 nL) was heated at reflux for 2 hours in the presence of magnesi um
metal (4. Exappledd mmol e). Wien the Grignard reagent had formed the mxture
was cool ed tg Lyerr and . was added in portions over 10

m nut es. d s he reaction mxture was stirred at

room tenper at l‘frl\fethypé ac%tyr'%yglé 2 Algtyln}\a,bqeu&g g""ﬁ§4 mmole) and sodium hydroxide (32 g) were
— 30 dlssolved in water (300 mL). Dimethyl sulfate (67.5 g) was added and the mixture was heated at 85° for 4
hours. The reaction mixture was then cooled and filtered to collect the product.
b. N-hydroxy-N-(1-(1-methylindol-3-yl)ethyl) acetamide wasprepared according to the method of exam-
ple 1, steps b-e, except using the material prepared as in step a above instead of 2-acetyl benzothiophene.
(R1 =CHg, A=CHCHs, X=NCHjs [3-isomer], Y =H).
35 Melting Point: 106.5-108°C.
NMR (300 MHz, DMSO-ds): 1.52 (d, 3H); 1.96 (s, 3H); 5.96 (m, 1H); 7.00 (m, 1H); 7.32 (s, 1H); 7.32 (d,
1H); 7.55 (d, 1H); 9.39 (br s, 1H).
Mass spectrum (El): 232 Mt, 215, 158,

40 Example 17

N-hydroxy-N-(1-(1-methylindol-3-yl)ethyl) urea

The desired compound was prepared using the method of example 2, except using 1-methyl- 3-acetyl '
45 indole, prepared as described in example 16 step a instead of acetyl benzo[blthiophene. (R1 =NH;,
A=CHCHs, X =NCHjs [3-isomer], Y=H).
Melting Point: 149-150°C
NMR (300 MHz, DMSO-ds): 1.46 (d, 3H, J=7.5 Hz); 3.74 (s, 3H); 5.66 (q, 1H); 6.18 (br s, 2H); 6,94-7.15
(m, 2H); 7.24 (s, 1H); 7.36 (m, 1H); 7.64 (m, 1H); 8.88 (s, 1H).
50 Mass Spectrum (Cl-NHs): 234 (M +H)*, 2561 (M+NH,)*, 158.

Example 18

N-hydroxy-N-(1-(1-methylindol-3-yl)ethyl) N'-methyl urea
55

The desired compound was prepared using the method of example 2, except using 1-methy|-3-acetyl
indole, prepared as described in example 16, step a instead of acetyl benzo[blthiophene and using methyl -
isocyanate instead of trimethylsilyl isocyanate. (R1 =NHCHs, A=CHCHs, X= NCHjs [3-isomer], Y=H).
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poured into ice water, acidified with 10% HCl and extracted into ether. The
ofganic | ayer was washed with 10 epsgpzg 28384 sodi um chl ori de and dried over
MySO4. The sol vent was evaporated to give a cloudy yellow liquid (8.1 g)
whi ch was carried on as is. b. 4-t-Butyl phenyl -2-thi apropi onal dehyde
di et hyl acé‘t'%q"g Pﬂ""slﬁzﬂﬁ&n of the thiophenol (prepared as described above,
8.1¢) in DMRQsde i  #8 d0: 3 gﬁz)t%ﬁd"éﬁ%ﬁéﬁﬁéﬂ) 568 G tuBThiper i de
(2.0 g, %'590'& ‘gggﬁ %% ?‘Zﬂ”héﬁ%ﬂé LTP?WF’;%‘E*JUWW The nixture was
stirred for a3 ‘fﬂ NERP4E MHA B M 482188 al dehyde diethyl acetal (9.3
g 47 mwg( 1 €ther (25 nL) was added. This m xture was stirred overnight
room ture. [err] was added and the sol vent was renoved in vacuo.

The resi Qm%r&mﬁggﬁbﬁﬁ%%lggﬁﬁwg filkhgp and water. The organic |ayer was
dried o i due was vacuumdistilled to give
a yel |16>W Oighdifrk b%triﬂ%thyltaﬁyl[aﬁﬁdb]ud%w‘ro N ih THEY gﬁ@g&%%as&gﬁb B)?N-#gﬂgi%ﬁr ous
pent oxi dpenddlsithiRHOSRIGE ufea 388 8, WY RmsIeYYBlepssh &t Abxath for
45 m nut BéxaneklsD hBWae bddet akd H\@r’écuﬁlﬁieS&Qeé Thé Rbtedal #coliddfed %9 ‘ﬁft on Qﬁ@péﬁ
in step italeeaes 6 hd., Afdr dryifg™ Rdcudiawhidlstidl (108 §Pvis DBtaindd) ER, RN, SO GHAHN Was
dunped OKES [2-samepd=HxM N8t ed three tinmes wth ether. The conbi ned organi c
| ayer 95 wer ANMt (362IMBz, EMSOEBIDA 58 (] 3E)DROE 3 218f €25, 565 @), VIe); A1097.5\h, BH)} 7.580h¥sS Oi |
was filt@rné@)-through a pad of silica gel, flushed with hexanes. A clear
yellow |liquid was obtained (2.26 g). d. N—hydroxy N[1

- (5- (2, 2BdmpierBy | et hyI)benzo[b]th| en-2-yl)-ethyl] urea. The desired
co‘mfiound was pr red accordi n@oto the nmethod of exanple 2, except
usi ng % hﬁ'hm?"r“ (%'pe“ﬁ?“iﬂ'iﬁ"??ﬂ'eﬁ“(') f°ﬂ“ai'i' above i nstead of benzot hi ophene.

ey oy Lrn eéjz P ‘Q%E‘F‘H?ﬂ ‘H@W%‘ Pt genggagetyl formyl

N- hyd o yl formy

N- a%:/e'[ g%"h r:E %2‘ %;ﬁibé'ﬁe Hsat‘fe?é?r?ﬂ@’h?bﬂl de. Peracetic acid
1. 64,9 T@é t f

(N-acet OX¥ ?%ﬁe{n&'zé C“?'Igt h%lsﬁéeﬁigﬁggﬁS%V%;% é‘ );]8 éjap&F@par ed

as descrlbqﬂdl.ﬁla;a 1, in acetic acid at 0 * C. The mxture was stirred

over ni ght mgg gpggmmg@ml.gg2W@a§w(m+q@4ﬁq,ggqy§ sodi um bi carbonate. The
aqueous | aypdlyspcaidlatel 2 €585, IVE.HIEN Wik Fofdn b 7618 00,365t at e.  The conbi ned
o&gdnm: | ayers were dried over MgJSO4 and concentrated. The residue was

chr omat oeample@d on 50 g silica gel eluting with 50% ethyl acetate in

chl orof orm The desired product was obtained as a white foam (0.58 g). b.
N- hy dr oxArhidrgxi-N-(hbanzaibitlob RiviethylP2-rethyiprgpignamiziet anmi de di oxi de was prepared
usi ng the procedure of exanple 1, step e, except using the materi al
prepafed adhg Wsmdwmaola@mprﬁnmdeadg thb nidthad ot @xarypld\1,(ekedptusing -isolidiyryl chioride

[ b] t hi eningeag|obacsty |?'Oa%f'hﬁi%)zc'['eﬁr?qH%l)ﬁSw[@-ls@mﬂlﬂstY Herr] [err] 50 Exanple
13 N hydro "'Wy?o"lﬂtﬂé?d@&ﬁ ]t hi en-2-yl et hgl urea 1, 1-di oxi de 55 The
desi red Br &% (ﬂré’i’"hé 08 (5l i LT AHE 394 (o1 HIBP® (aL TH): B28cH8a,
except udY a@gﬁfg 2(‘ﬁ‘l?!)enzo[b]thl en-2-ylethyl) urea instead of
ﬁspe rum I- PE&(MH-X gé1r}xll+)NH8$9e15€:q178c.Ie Lerr] [err]

N- ac efooxy-
Example 22

45  N-hydroxy-N-[1-(5-chlorobenzo[b]fur-2-yl)ethyl] urea

a. 2-Acetyl-5-chlorobenzo[b}furan. 5-Chloro salicylaldehyde (15.6 g, 100 mmole) was added to a
suspension of potassium carbonate (17.3 g, 125 mmole) in acetone (100 mL). To this was added
chloroacetone (90%, 12.0 g) in acetone 50 mL). The mixture was heated at reflux for 24 hours. After

50 cooling, the acetone was removed by evaporation and the residue poured into ice water and 8N HCI. This
was extracted with ethyl acetate, which was dried over Na2SO. and concentrated in vacuo to give the
desired material as a crystalline solid (8.24 g). -

b. N-hydroxy-N-[1-(5-chlorobenzo[b}fur-2-yl)ethyl] urea was prepared using the method of example 2,
except using the material prepared as in step a, above, instead of 2-acetylbenzothiophene. (R1 =NHz,

6 A=CHCHs, X=0 [2-isomer], Y =5-ClI).

Melting Point: 173.56- 175°C.

NMR (300 MHz, DMSO-ds): 1.46 (d, 3H, J=7.0); 5.48 (q, 1H, J=7.0); 6.50 (brs, 2H); 6.73 (s, 1H);. 7.27 '
(dd, 1H, J=8.8, J=2.2); 7.55 (d, 1H, J=8.8); 7.66 (d, 1H; J=2.2); 9.21 (s, 1H)
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[err] 12 EP 0 279 263 BL (m 1H); 7.84 (d, 1 H; 9.36 (s, 1 H). Exanple
14 5 N hydroxy-N-(1 -benzo[ b] fur- gpy2rp2ss B1acet am de The desired conpound
was prepared according to the nmethod of exanple 1, except using benzo[b]-
furan instead of benzo[b]thi ophene [err] Melting Point: [err]. 10 [err]
Exanpl e 15E%®PR2Hydr oxy- N- (1- benzo[ b] fur-2-ylethyl) urea The desired
conpound vvasy(g%epared according to the nethod of exanple 2, except using
benzo[ b] - V'Nriusmombemw %?M)?tW'ld'fﬂ‘?ene [err] 20 Mel ting Point:
[err] 25 Exi 16 N—h}/dro 1- 1 nmet h ndol )ethyl ) acetam de a.

[ snr S th empg g éﬁﬁth%mhfyllﬁl
ﬁygﬂrag;]?/:je (ﬂeg r°s ggﬂ@n& o g % Yo HL%'”TTM;H)(PWQUI fate

(67.5 g) vvas s rr] f

reaction N@E@r dﬂ?ﬁé@ 71%?@&?@ J’;ﬁ’ % (ﬁﬁt%HTrbgﬁ

N- hydr oxy- doI e‘t‘h ce an'l de Wa s ﬁar d according
to the rret@@gp|g§4exam pI e 1, steps b-e, except usi ng the mat eri al prepared
as in step—a above instead of 2-acetyl benzothi ophene. [err] 35 Mel ti ng
Poi nt: [ er Achydfdy-NEgrammusinkd-2ynbudy wosy - N- ( 1- (1- net hyl i ndol - 3-yl ) ethyl) urea
The desired compound was prepared using the nethod of exanple 2, except

usi ng lsareThaydesid:daoepytind Aias prepated @singdthe peotidd oh IxAHPRC2,i dredpt usinge x-matali2-atéiyl

st ep a i nsihdeted pebarad @é \deschiladzio | dsdrbdle afiheepea ifsad Jof Myl ibagzoBRtisphens] @ ENH,,
[err] Exanpt@Ha8, Xr NGidh[@jspmed, Y EHE 1- net hyl i ndol - 3-yl)ethyl) N -nmethyl urea
55 The desi r MaltiepPis IRG1384E prepared using the net hod of exanple 2, except
ushpg 1- met hPMRISYACH P'Visﬁd’@)F e48 @'f)dFéd"Za@w&élH)i Bb&Qi(ai HH)estnfpt ® 2HB 6. Mtep a
i nst ead""’of"‘h\cﬁsﬁ4 'F‘ % 15 'b]‘ﬂ'%ﬁéﬁﬁeﬁ @R dHR89%N 6t ) i socyanate instead of

trimethylsil ﬂass Spect m (CI-NHa): [234 (IVJ+ H)*, 251 (M +NH,)*, 158,

Example 25
25 '
N-hydroxy-N-(1-benzo[b}thien-2-ylethyl) thiourea

The desired compound was prepared according to the method of example 2, method a, except using
trimethylsilyl isothiocyanate instead of trimethylsilyl isocyanate (Ri =NHz, A=CHCHs, X=$ [2-isomer],
30 Y=H,Z=8).
Melting Point: 165°C dec.
NMR (300 MHz, DMSO-ds): 1.58 (3, d, J=7.5 Hz); 6.83 (1, m); 7.26-7.37 (3, m); 7.53-7.62 (1, br s);
7.75-7.92 (2, m); 7.92-8.02 (1, br s); 9.28 (1, br s).
Mass spectrum (DCI-NH3): 2563 (M +H)*, 270 (M + NH,)*, 237, 161.
35 Analysis (C11Hi12N2083z): Calculated -- C: 52.38, H: 4.79, N: 11.10; Found C: 52.60, H: 4.88, N: 11.04.

Example 26

N-hydroxy-N-[1-(3-methoxybenzo[b}thien-2-yl)ethyl] urea

a. 2-(2-Oxothiopropoxy)benzoic acid. Potassium carbonate (8.97 g, 64.9 mmole) was added to a
solution of thiosalicylic acid (10 g, 65 mmole) in ethanol (70 mL). The mixture was heated at reflux for 3
hours and then the solvent was evaporated. The residue was dissolved in water and the solution acidified to
pH 1 with concentrated HCI. The desired product precipitated and was collected and recrystallized from

45 othyl acetate / hexanes. Two crops were collected for a total of 10.2 g (81%) of the desired product.

b. Methy] 2-(2-oxothiopropoxy)benzoic acid. The material prepared as described in step a, above (2.0 g,
10.3 mmole) was suspended in sther and excess diazomethane in ether was added. The residual
diazomethane was destroyed by the addition of aqueous HCI. The ether layer was dried over MgSO, and
the solvent removed in vacuo to give the desired product (1.95 g, 85%).

50 c. 3-Hydroxy-2-acetylbenzo[b}thiophene. Sodium methoxide (230 mg, 4.3 mmole) was added to a
solution of the ester prepared as in step b, above (1.9 g, 8.5 mmole) in methanol (40 mL). Chloroacetone
(6.2 mL, 77 mmole) was added and the reaction mixture was heated at reflux for four hours and then
allowed to stir for fifteen hours at room temperature. The solvent was removed in vacuo and the residue
partitioned between 2N NaOH and ethyl acetate. The aqueous phase was acidified with concentrated HCI
65 and the desired product precipitated. It was collected by filiration (1.9 g, 85%).

d. 3-Methoxy-2-acetylbenzo[blthiophene. The material prepared as in step ¢ was converted to the

desired product by treatment with diazomethane using the procedure described in step b, above.
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£P 0279 263 Bl Melting Point: [err] 5 Exanple 19

N- hydr oxy- - (1- benzo[ b] t hi en- 2- ygptgpie)2egigta sodi um salt 10 Sodi um
bistrimethyl silyl amde (10.8 nL, 1.0 Min THF) was added to a sol ution of
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bt d. B'FG '0t158§3 . | = H M= Na). le 20 20
N h%rnﬁ “4@9( @0, ) Eﬁg%;%l*em 2 e_,wgen?%@%ﬁ@ HedF PERZBHB0AA vas
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2;2zf:aaefg?%%i%§ﬁa]§ D i

59 79, E"ag‘g'°2§ 31. 30 Exanple 21 N-hydroxy-N-(1-benzo[b]thien-2-ylethyl)
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rret hod SR8 yryl chloride instead of acetyl

chl ori d%yﬁ L tﬂmet%%fbwé*mdh ng s spectrum[err] 264 (M+ H+, 281

(M- [err] al‘Q@vthlée?lﬁxybEﬁéﬁﬂmlﬁ 22@9 , h%rb&ﬂﬁu%yk Nultidn of 1-(3-methoxybenzo[bjthien-2-yl)- :
- (5- 6l ahp HERFIE gy .1 GRAmDe), [ prépered asldescribed it exhmfle 2dinGhigtyRAT Exlidilis (6 an.

5- Chl or mL)s s auyécatb de;blyﬁim of élIEmnﬁmgchlolieé) (895 £9.7 inmsle)ia @mshethdl @ nslyageicsTien of

pot assi ¢t batawisorabved (add’ thd nixturd Ras aliowddad stirriorSCi@ine Nhe (ndikiire WS pouted dnfoii® was

added c#rdoaxbantsdt inin @thyO@k$tate] PheQorganici layonevad divd dv€r M3SO: ahth @evaportadrte givasheheat ed

aX_r ef | desirddmproddet ah @ wellow oiNf26@mgso cool i ng, the acetone was renoved by

evaper at i onN-hystoxy-Wd1-f3dkjpathylbenzolblthien-2-yietbyl] urea Thatdesirod pradughwvas@btaingthusing\iiees

ext r act @etheg eftexampie 2, metbadas cexcephiisilg thin malgiigl pepaotes INEPBR4 abavel iestasd ohiT at ed

in vac u@e'!zelby?“iﬂe? !t')ﬁtéV'drwW@m'"ﬁﬁi er'\'i"'alA-aEHch's-éhﬁs&?wF‘Pfﬂméf -é’o‘%crz'ds)( 8.24 g). b.

N-hydroxy "3 1(ﬁ"i‘l‘?ﬁ@benzo b fur- -yl)e ared usjng the
met hod > _
abov& : _

as pec m :

-a;r } o, RS Yo B R e g 3
tlt] 55 A= CHCHB, X = 0
[ 2- |sorn9r]mna"VSIs FTRe: %E 66, i Sa0N: AP Foundc: 82%5/H: 5.41, N: 025,

P Example 28
N gy T .
N-hydroxy-N-[1-(4,7-dimethylbenzo[b]thien-2-yl)ethyl] urea

The desired compound was prepared according to the method of example 11 except using 2,5-dimethyl
bromobenzene instead of 4-f-butylbromcbenzene (Rs =NHz2, A=CHCHz, X=8 [2-isomer], Y =4,7-(CHa)z2).
35 Melting Point: 149-152°C
NMR (300 MHz, DMSO-ds): 1.52 (d, 3H, J=7.5 Hz); 2.42 (s, 3H); 2.50 (s, 3H); 5.60 (m, 1H); 6.46 (b s,
2H); 7.04 (m, 2H); 7.32 (m, 1H); 9.26 (s, 1H).
Mass spectrum (DCI-NHs): 265 (M + H)*, 282 (M + NH, )*, 189,

40 Example 29

N-hydroxy-N-[1-(5-fluorobenzo[blthien-2-yl)ethyl] urea

a. 5-Fluorophenylbenzo[blthiophene was prepared using the method of example 11, steps b, ¢, except
45 using 4-fluorothiophenol instead of 4-t-butyl thiophenol.

b. N-benzyloxy-1-(5-fluorobenzo[b]thien-2-yl)ethyl amine. n-Butyl lithium (2.6M in hexanes, 4.4 mL) was
added to a solution of 5-fluorobenzothiophene, prepared as described in part a, above (1.52 g, 10 mmole) in
THF (25 mL) at -78°C. After stirring for 30 minutes borontrifluoride etherate was added followed by O-
benzyl acetaldshyde oxime. Fifteen minutes later aqueous NHsCl was added and the reaction warmed to

so room temperature. The aqueous phase was extracted twice with ether and the combined organic layers
washed twice with brine, dried over MgSO. and concentrated The desired product was obfained as a yellow
oil (2.9 g).

¢. 1-(5-Fluorobenzo[b]thien-2-yl)ethyl hydroxylamine. The material prepared as in step a, above (1.48 g,

4.91 mmole) in methylene chloride (2 mL) was added to a solution of aluminum chloride in ethanethiol (15

55 mL) at 0°C. The ice bath was removed and the mixture was allowed to stir for 5 hours at room temperature.
The mixture was poured onto ice and acidified with 10% aqueous HCI. The aqueous layer was extracted
with ethyl acetate and the combined organic phases was dried over MgSQs and concentrated to give the
desired product as a pale yellow powder (0.83 g).
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14 EP0279 263 Bl Exanple 23 N-hydroxy-N-[1 _ _

- (5- met hoxybenzo[ b] fur-2-yl) et hyl | Eploere2e3 B1 The desired material was
prepared using the method of exanple 22 except using 4-nethoxysalicylal -
dehyde instead of 4-chlorosalicyl al dehyde. [err] Melting point: 149-151 C
10 Exanpl e 24- Mpydoly-Hitl Grijugrabenzolblthien-tryllethwid wea Rasyprypated yibing the ewthadof ekimaple 2,
desired c Pﬂﬁ'rﬂzl PRt y5ing e eleriek PraRpradhas Iveten sdalwire. dnstend bt -@;beribitinyl sihylg

1- met hyl - '“? K&a] 2-? T eifdie 6T B -itpeetr ¥ . i n exanpl e 16, step a
I nst ead of a g{ hio hene jer rll Mel ti n%_l Point: 137-139 C IR
3300, 1660, .° ¥ 0y 2iN19P (my 1H): 47, by #12H) 7R P9 fmepH);

Exanpl e 25 | eg é yl ethyl) thiourea The desired

B, SRl d
except ol o AR "ﬁ"ﬁw SOF el (')'tci;g}la P, R BE Tt Baod Bt 464 yvoe.

| socyan 30 Y—H Z S). Melting Point: [err] Mass spectrum/[err]
253 %/ ?M% (M+ [err] 237, 161. 35 Anal ysis [err] Calcul ated --
C: 52.36, Mhydfoxy- &(2—%nzo¥ﬂ]th.%@2—yﬁﬂ\4&ﬁble@.yn 29260, H 4.88, N 11.04. Exanple 26
N hydr oxy-N T -(3-merhoxybenzof bfthremn=2-yl )ethyl] urea 40 a.

2- (2- Oxot hi oaraaqum]{mﬁzm-zmﬁ@mﬁ.z-eﬁatsaaﬁmmw@ﬂ&é)aﬂﬂts@uﬂa% 87 i) waé aheli®Le)
was added solotian of bbnzbb)hivpbéneRitarb@@lishyye (20 ¢262.8l mmbld) ghd nfRethdie (9 mL, 28t hAd
(70 nlL). Timenetranot. Theroavsion Wesastinesd an6* G oF I Hour hiel théh Aewsd o W t6 REM nipRraBR avgNt
was ev apor%ltrwor Ththours.&ihp chixbureneas adiesiso B wib df 6 M HGEdng thoadasiretl PRJRDpretipiiad. It was
aci di fi ed qotipciesiby filltion andhtomatograpghed oi-dlica gl aiutiokpwithr26% gtheoid hetangst eci pi t at ed
ant—as col | BcBagzoihition-gwkiymetiyiettivy bydrokyl @aming5A saltiory bf thes matedab propaneeixaaie sart & \WO
crops w¥r b (Pé‘izﬂe‘ds mgoleling it mid washadded to( [Rany-THF conmisxche 81 €.clthe fmedithotas b.
Met hyI 2- (’2'“%? ?'Pﬂ ﬁ’g;u@ seg dden BN wae ipdrled TAfler bringealiowsd thbeegtired ior 88 milwtee ice bed

in step a,% 3 "‘3"'%‘% 18% HEA S al)s lition; wes cirastod it etbsrc thens the

di azomet hagﬁg °f"‘°h'a§'&§srm 2Pas| n PN i a'l’:'fleétf"ﬁﬁét”ﬁhﬁ'@’v\'f% sHeRhpweyEs by
the addjtio ‘ P - itg\Ier errl?éj%gld ttth
sol vent r Frmee 38 'p -
3 Hydr g P2, et “h's b_s?efp _ oo
ﬁm)l e;_iyw;?égﬁg]ﬁt,% ﬁog,??gg‘éﬁ : ’[h@ﬁestga preiﬂare z'isgm? zep b, above

( 1\/ g, 8.5 Rumlesb MH2, BRsHaO. 05((59 dTl =755 888 £ @Nm); 4.43 (1H, m); 6.33 (2H, br s);
30 7.187.36 (3H, m); 7.70-7.90 (2H, m); 8.07 (1H, br s).
Mass spectrum (DCI-NHs): 251 (M +H)*, 268 (M+NHs)*, 235, 208, 192,
Analysis (C12H14N20,8): Calculated -- C: 57.58, H: 5.64, N: 11.19; Found C: 57.68, H: 5.67, N: 11.14.

Example 31
85
N-hydroxy-N-(3-benzo[b]thien-2-ylprop-2-enyl) acetamide

a. 3-Benzo[b]thien-2-ylbromoprop-2-ene. Vinyl magnesium bromide (14.8 mmole) was added to a
solution of 2-benzo[bjthiophene carboxaldehyde (2.0 g, 12.3 mmole) in THF (50 mL) at 0°C. After fifteen

40 minutes the reaction mixture was cooled to -25°C and HBr (48%, 12 mL) was added dropwise so that the
temperature remained below 0°*C. The mixture was allowed to warm to room temperature and allowed to
stir for 1 hour. The solvent was then removed in vacuo. The residue was partitioned between water and
ethyl acetate. The organic phase was evaporated to give a brown solid which was recrystallized from
hexane / ethyl acetate. The desired product was obtained as a yellow solid (800 mg).

45 b. O-TetrahydropyranyI-3-benzo[b]th|en-2-ylprop-2-enyl hydorxylamine. Tetrahydropyranylhydroxyl
amine (0.51 g, 4.34 mmols) in DMF (10 mL) was added to a solution of 3-benzo[blthienylbromoprop-2-ene
(0.50 g, 1.98 mmole) in DMF (10 mL). After being allowed to stir for two hours the reaction was poured into
water and exiracted with ether. The organic layer was washed with NaHCO; and brine. The organic layer
was dried over MgSO.: and evaporated. The residue was chromatographed on silica gel eluting with 40%

s0 ether in hexanes to give the desired product as a yellow oil (66%).

¢. 3-Benzo[b]thien-2-ylprop-2-enyl hydroxylamine. A few drops of concentrated HCL was added to a
solution of the material prepared as in part b, above (5.4 g) in methanol (150 mL) and stirred for three days.
The solvent was removed to afford the desired product as its hydrochloride salt.

d. A-hydroxy-N-(3-benzo[bjthien-2-ylprop-2-enyl) acetamide was prepared using the method of example

56 1, steps d and e, except using the material prepared as in step ¢ above, instead of 1-benzo[bjthien-2-ylethyl
hydroxylamine. (R =CHs, A = CH=CHCHo, X S [2-isomer], Y =H).

Meiting Point: 168°C dec.

NMR (300 MHz, DMSO-ds): 204 (s, 3H); 4.30 (m, 2H); 6.06 (m, 1H); 6.88 (m, 1H); 7.35 (m, 3H); 7.83 (m,
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(6.2 nL, 77 nmmole) was added and the reaction mxture was heated at refl ux
for four hours and then all owed tép §bid 231 f 1 ft een hours at room
tenperature. The solvent was renoved I n vacuo and the residue partitioned
bet ween 2N NaOH and et hyl acetate. The aqueous phase was acidified with
concent r gHpd0.08Gbr SB)and t he desired product precipitated. It was collected
by filtr atiMassgdecluny(DCBEBS: 248| (M BH)NE2BH (MyNHR y*a232t 7Bbenzo[ b] t hi ophene. The
mat eri al  prngbisie@ietNG Sk Calgulatedwa 68.04Vieb.8G6 : 5.65; Fdued Oeali1Bal 52,00 648, by
treatment. with di azonmet hane using the procedure described in step b, above.
15 EPBPmPlEB2>63 Bl e. N hydroxy- N 1- ( 3- net hoxybenzo[ b] t hi en- 2-yl ) et hyl ]

urea was prepared accordl ng to the nmethod of exanple 2, nethod a, except
usi ng thé&ﬁmgmmﬂ& d, above instead of

2-acetyl benﬁpL’ - th hene rr ng P0| nt err dec Anal ysis [err]
Cal cuI,gt e prgpargg ac 'd' mplg d.p, exceptusing 3-

10. 27.7 1§ 5!% ﬁ,’“ g f@ Ez[’g’f'g‘? i o‘['BifTaHPéh benzgfpRhienRy | |
urea a. - bo) b] hi en B oxyl am ne. A sol ution

f 1-(3-net 0
(r)rrml e§ mrr: gﬁmgdbfsggf;descrl gagfnynb%)x%irospﬁmgh@yhﬂ)‘%e?ﬁy ene ﬁﬂf%’? ggg '?)5}%%)

was adeled tMasilsgeomuad IDOPNIL): zaémmnwmmmﬁezsé&% my, 6.7 mmle) in

et hanet hi ol AneigsisTiC) . HN, O£8):Qalcliated £ @} §b.0BY:x. 87 14 S8TRMAE cakhal Q071 NUYHE Was
allowed to stir for 3 hours. The mixture was poured onto ice and extracted

i nt o et hgkamplved3at e. The organic |ayer was dried over MgSO4 and evaport at ed
to\g/i ve the desired product as a yellow oil (250 ng). 20 b.

N- hy dreex Wehirpxy-N-13-% Indichirdbphzoibliwr @fybdthtiivesa- 2- y| ) et hyl ] urea The desired
product was obtai ned using the nethod of exanple 2, nethod a, except using
the mater| dhe s Pﬂr'@ﬂefa's whs Pespasesi accordipaie the methedidf efamble 22, except using 3,5-
(benzo[ b *P'H?f%%ﬂ"% 9?’)\!@% rrweaw&rca spealieniaisiehydar(Rq = N} AFAUCHRIOK R O:[2-8Bar1L 555.7C

Mass s l\}f' g 297 314 (M+NH4)+ 221. Anal yS|s [err]
Cal culgted elting Pol 45 Found C 52 41, N 9.26.
Exanpl e 28, : ‘é‘g%(d?s' | I5cf@rfﬁo1[ H]‘?ﬁr"léhsi'ﬁﬁr)se?hﬁﬁ? (dufea

The desireq, %f(f‘ ‘t he net hod of exanple 11
eXCEptag)gSI r)!gal i OI n qi-- %ﬂ é}gg%jpgg fguntd Cbhléysl Br OéZDI\kl)esnSZTene
N- hydr oX Ezahip [3%4(5 fI uor obenzo[ b] t hi en- 2-yl )et hyl] urea a.

5-Fl uorop‘h‘e‘rrw-benzo[b] t hi ophene was prepared using the nethod of exanple

11, st eps-hidroxg-N-ExEmdthoxgbeniefiie-yhothyi Wk Ot hi ophenol instead of 4-t-butyl
t hi ophenol”.” b, benzyloxy-1-(5-fruorobenzo[ b] t hi en-2-yl)ethyl am ne.

n-But yé | i tThe desiréd mathtidl Was) prspendSacceldifly tblthe Wethod of example 22, except using 3-methox-
ysalicylaldehyde, instead of 5-chlorosalicylaldehyde. (R; = NHz2, A=CHCHs, X=0 [2-isomer], Y =7-CHz0).
Melting Point: 136-137.5°C.
NMR (300 MHz, DMSO-ds): 1.44 (d, 3, J-7.0 Hz); 3.90 (s, 3); 544(q.1 J=7.0 Hz); 8.46 (br s, 2); 6.69
(d, 1,J=1.1); 6.86 (m, 1); 7.11 (m, 2); 9.15 (s, 1).
40 Mass spectrum (Cl- NHa) 251 (M+1)+ 268 (M+NH4)+ 175

11 10

Example 35

45 N-hydroxy-N-[1-(7-methoxybenzo[b}fur-2-yl)ethyl] A"-methyl urea

The desired material was prepared according to the method of example 22, except using 3-methox-
ysalicylaldehyde, instead of 5-chlorosalicylaldehyde and using methyl isocyanate instead of trimethyisilyl
isocyanate (R1 =NHCHs, A=CHCHs, X=0 [2-isomer], Y =7-CH;0).

50 Meiting Point: 135-137°C.

NMR (300 MHz, DMSO-ds): 1.44 (d, 3, J= 70 Hz); 2.63 (d, 3, J=4.4 Hz); 3.91 (s, 3); 543 (q, 1, J=7.0
Hz); 6.69 (d, 1, J=1.1 Hz); 6.86 (dd, 1, J=2.7 Hz, J=6.1 Hz); 6.99 (br q, 1, J=4.4); 7.12 (m, 2); 9.09 (s, 1).

Mass spectrum (CI-NHs) 265 (M+1)+ 282 (M+NH4)+

&5
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added to a sol ution of 5-fluorobenzothi ophene, prepared as described in
part a; above (1.52 g, 10 mmole) ipgpotrokgdpil) at [err] After stirring for
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Example 38

N-hydroxy-N-[1-(5-chloroindol-2-ylJethyl] N'-methyl urea

The desired material was prepared according to the method of example 37, except using 5-chloroin-
dole, instead of indole and using trimethylsilyl isocyanate instead of methylisocyanate (R1 =NHa,
A=CHCHg, X=NH [2-isomer], Y =5-ClI).

Melting Point: 159-160°C.

50 NMR (300 MHz, DMSO-ds): 1.55 (d, J=7 Hz, 3H); 5.52 (q, J=7 Hz, 1H); 6.35 (s, 1 H); 651 (br s, 2H);
7.10 (m, 1H); 7.43 (m, 1H); 7.58 (m, 1H); 9.21 (s, 1H); 11.15 (s, 1H).

IR: (KBr): 3460, 3420, 3350, 3280, 3200, 3000, 1660, 1580, 1460, 1440, 1420, 1320, 1160, 1120, 1060,
1000, 900, 880, 860, 800, 760, 720, 690, 660, 600, 470.

Mass spectrum (DCI-NHg): 254 (M+H)*, 271 (M+NH,)*, 178.

55

19



Anal ySis [err] Calculated -- C 57.58, H 5.64, N 11.19; Found C 57. 68,
K 5.67, N 11.14. Exanple 31 3%p ¢ 279 263 B1

N- hydr oxy- N- ( 3- benzo[ b] t hi en- 2-yl prop-2-enyl) acetam de a.

3-Benzo[ b] t hi en- 2-yl br onopr op-2-ene. Vinyl nagnesi um brom de (14.8 nmol e)
was add&dampie 3 sol uti on of 2-benzo[ b]thi ophene carboxal dehyde (2.0 g, 12.3

nmmole) in THF (50 nL) at 0 C After fifteen 40 mnutes the reaction
m'xture!!msmfﬂézl‘gﬂ;tageﬂ'![%t?c}]')eﬁﬂlﬂm (48% 12 nL) was added dropw se so that

t he terrperature remai ned below 0 C. The m xture was ‘allowed to warmto room

t enpef at urke ﬁiﬂiﬂs&@ﬂ'_ﬁ_@_ﬂ&_ piepFFB‘El F°°°"F'|’?8 t% te \W?H’Pd \Rb%"a'i“ﬂ'é A7 r¥fBbed in
vacuo. e i tf‘ o ' "B@E’
organi ¢ p % S RS meteral praarad ; (:g%’% Ogla[ﬁ@%tgfjl o
from heg 5@(? ?i 2%9‘."5 .r?-m.?’?zé _'ga)@aésfﬁ"gﬁ BJ o i aﬂQ RO tho Abahe vl | OW
Sdo [I'lat Y 59@((5 va h resn t|oned en water 30@3 Iace te 60B 'gL) The

i t
Tet r ahy diBieds El@déyrEcrﬁsth&f rgemyffo g&er{%@m}m aaa.ﬁ%dm ﬂvfs s
added t Qo wquﬁ 3-benzol b] th| enyl br onopr op- 2- ene . g,

mrol e) in y%@ miq)u-ae%iyt.@u i%btnﬂ] @bd. OWE thatoflal Ble rbére(f wmtsw maw& (1tvbeng'z

[ eact 4 O vaVaiSsoRE na€bploPandl /Water [2/11B0! mEy<ant AhfufiChydosidb 86 RO 1.2 %hﬁleﬂ’r@&ﬂdléa ayer
was was hesrminLi Tﬁb&m va8 diidwbd st 510 oih Jaftakd lamyheliutiesiords wasladaue 50 MLSO4
and evajpod thb @dsired peduce extredtied e Sthyhacetal! Tgroggahie ghase was wasbad il bried aridi drigd Wi t h
40% 50 evdnepdiinn siitlstleafressolvent gas/ @mbved il @adup @od the oebidod reawystallizpe lirbro\ather 1 etify66%) .
¢ \_3- Beneatqftbiotfprd theHesiteg produce agmyhitelsgidr(63eyha A¥%le (R ANHs W=GHGHs XGNCOCH; -
concent e HCEHhvas added to a solution of the material prepared as in
part b, abMelingPsinky149r1470.net hanol (150 ni) and st irred for three dagﬁ The

sol vent walMR V'é'& '\ﬂﬁoaq'sf d5a @ A "(f€§12Pé’ 1}§ﬁf @<t 'L’S7H’9(ﬁ3?dﬁl15)r

sal t. d(brﬁwgréﬁ‘ ?1%[%‘%15?‘7259* gSQF}j{gq 1030 t9@13%1§(50

repared | d using the
Prat grﬁsal (o) "é ?Tg’\/g( TS eﬁé of 1-benzo[ b]thien-2-yl e?hyl
hydr oxyl €40 [err] |\/E|t| ng Point: [err] dec. [err] 17 EP 0 279 263 Bl
2H) ; 10. s, 1 H. Mass spectrum[err] 248 (M + H+, 265 (M+ [err]
231)3/1 ;7?““)'%%!NﬁLgﬁ"‘LﬁH"L““S;@""ﬁH'L%@gﬂl{'li“’e 63.14, H 5.30, N 5.66; Found C

N- hy dr oxy - e (43sif88 Wratlid? Whd prEfbred-a¥ laBdchtbu 41 SEMbib 37 oRpth3fRg dFinbRBuidR Rabiel Was
pr epar eghsfad o ildoand Usihd) RinldByIBRHiseyarRicandtlag onetﬁ}?tl;é Eindle. (RYOGR] AHBHOG, 3-
benzo[ bhxNsoyCHR[2Romerg W¥:H).hydr oxyl ami ne, prepared as in exanple 31, step c
i nst ead of mditingeemdfids} Bt ®@n- 2- yl et hyl hydroxylamine. [err] Melting Point:
[ err]ssdec. NN (300 MH/EBMSOsqE 0150 (dIBH.ar=7] HzR %5 (dVBH); L)2Hg, 1RIGH= T N2);6.38HE )1H); 6883,
173. Andhryss2H); .98 (m] 110at.e8mat i07.32-(mCHH),5313@b, 1H: 1047 8/1H)N.  11. 28; Found C.
57.74, H IB.(<EF): 3300, 3150, @900, 1650, 1340, 1160, 1495, 1215, 1100.

Mass spectrum (DCI-NHz): 288 (M +H)*, 315 (M +NH,)*.

40 Example 41

N-hydroxy-N-benzo[blthien-7-ylmethyl urea

a 7-Methylbenzo[blthiophene was prepared using the method of example 11, steps b, ¢, except using
45 2-methylthiophenol instead of 4-t-butyl thiophenol.
b. 7-Bromomethylbenzo[blthiophene. N-bromosuccinimide (4.32 g, 24.3 mmole) and the material
prepared as in step a, above (3.61 g, 24.3 mmole) were suspended in CCls (50 mL). Benzoyl peroxide (0.59
g, 2.43 mmole) was added and the suspension was heated at reflux for 3 hours. The reaction mixture was
cooled to room temperature and solid filtered off. The filtrate was dried over MgS0O, and concentrated In
50 vacuo. The residue was chromatographed on silica gel eluting with hexane followed by ether fo afford the
desired product. _
¢. 7-Hydroxymethylbenzo[bjthiophene. The material prepared as in step b, above (1.3 g, 5.7 mmole)
was dissolved in dioxane (15 mL) and 2N NaOH was added. The mixture was allowed to stir three days at
room temperature. The mixture was extracted twice with ether and the combined organic layers were
s5 washed with brine, dried over MgS0O; and concentrated. The residue was chromatographed on silica gel
eluting with 50% ether in hexanes to afford the desired product as a yellow powder (0.49 g).
d. Benzo[b}thiophene-7-carboxaldehyds. A solution of the material prepared as in step ¢, above (0.49 g)
in benzene was added to a suspension of manganese dioxide on carbon (5.0 g) and heated at reflux for 3
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Exanpl'e 33 20 N-hydroxy-N[ 1 - (5, 7-di chl orobenzo[ b] fur-2-yl)ethyl] urea The
desired material was prepared accqpdy pfb 3g3 ghe net hod of exanple 22, except
usi ng 3,5- dichlorosalicyl al dehyde, |nstead of b5- chlorosallcylaldehyde
[err] [err] 25 Melting Point: [err] J =0.7 Hz); 7.51 (d, 1, J = 1.8
Hz); 7. 69h¢uis. The regction mix@reHyas filteded dhd (cgr;cem-)ated Rahdtgrdspaedasiqslmrt(d@ttaﬁdla@yllowm@-‘( M +
1)+, 306 @M + [err] Analysis [err] Calculated -- C 45.69, H 3.49, N

9. 69: Found ecN-hydjoxye-beppolldthigp 7-vinethy ump waggre ing the/method of example 2, method a,

N- hydr oxy-e’I‘Gf’ tiusing i Men?zsa[qs]"f BtPR 9~ 3prYeeinpigad qf 2eagetybpnzolblihippheng) By 7N,

mat er i at $R€-&Ppyé%ma |ng to the rret hod of exarrpl e 22, except using
3- net hox- C.inste aI| ehyde, [err] _

Mel ti ng P "c“" és- % g’f’ ’5‘%&(71\7191‘&115*4{'6268
(I\/|+[err _N‘gl' cé‘;% 53c 57 59, H. 5.64, N 11.20;
Found 57. . i

N- hydr(%’(y " Iy?' oxy enzo fur-2- )et 'ﬁ'\;/ﬁ?s "Four?\(ejtch5 u'?e4aG7T'\rlie12'é%si red

mat eri al ERsnpits @par ed according to the nethod of exanple 22, except using
3- et hox- —ysattTyl al dehyde, instead of 5-chlorosalicyl al dehyde and using
met hyl i sqgyaBatieni@stinasboedzopbiiryiditpiuek! Yyl i socyanate [err] 50 Mel ting
Poi nt: JefrT] VBSS spectrumjerr] 205 (M+ 1)+, 282 (M+ [err] Analysis
[err] Cal culatigz3-dihydtsberz8[bflB-2-yhbthanol 14 susPbnsidR obkd]ladivaiishtcatBon 5®%] 620 ink) dnd @9,

N: 10. 60. a&ebyl B&hzo[b]f (B892 ol iowpd © stGor 48 hours under an atmosphere of hydrogen

N- hydr oxy {dxbskure (=71 ate).-the yibdune erpdfjitaned Fhrough edliteydntl therfiltateSvas concditated.cBhb residiue
meeri al mscmmraelubdam@iﬁpfdbehgﬁoo Q) elitiog Fritt 2hel ethy! acatatenp Ihexald®, to et fhe desibthg
3-et hoxe pwodidt.cyl al deh i nstead of 5-chlorosalicylaldehyde. [err]
Mel ting Poi it :2-4cewtas- %;!drpbﬂ'zq[bblran 8. spbtignypf dry OMSO §18:p0g,(280 mmolg) e f@thﬂ}e
6. 85 (dd, clj_londg( mL)was Jaddedgo @)soiutpnﬂ ox Iﬂgﬂde 914@9,(1 §42 m oIeMg@etfygB@%gmqj
[err] 265 (Wh/lpl'z '6 inuf %Qate’APPaF'%g‘P'sp Tépé'i"F' as d‘h?t‘?ﬂﬂ g (151

6.10, N (7 mL ded, Thefesulting 6! r 4 chour and then
25 tnethylarhme 48 g, 474 m)rsnofe) wés ded6’T l’|m|xﬁre was 2l owed to stlr a1t rgoo%m-}:;n]\'perature for 15

hours. The mixture was washed with water, 5% HCI, saturated NaCl, and dried over MgSOs. The solvent
was removed In vacuo to yield the desired product as a light yellow oil.
¢. N-hydroxy-N-[1-(2,3-dihydrobenzo[b]fur-2-yl)ethyl] urea. The desired material was prepared using the
method of example 2, method a, except using the material prepared as described in step b, instead of 2-
30 acetylbenzo[bjthiophene. (R1 =NHz, A=CHCHs;, X=0 [2-isomer], Y =2,3-dihydro)
Melting Point: 129-131°C.
NMR (300 MHz, DMSO-dg): Mixture of diasteriomers 1.04, 1.17 (d, 3 J=86.8); 2.98 (m, 1); 3.22 (m, 1);
407, 434 (m, 1); 466, 4.75 (m, 1); 6.29, 6.41 (br s, 2); 6.67-6.80 (m, 2); 7.07, 7.19 (m, 1); 9.12, 9.15 (s, 1).
Mass spectrum (DCI-NH3): 223 (M + H)*, 240 (M + NH,)*.
35 Analysis (C11H14N203): Calculated -- C: 59.44, H: 6.35, N: 12.61; Found C: 59.41, H: 6.37, N: 12.60.

Example 43

N,N'-dihydroxy-N-(1-benzo[bJthien-2-ylethyl) urea

The desired material was prepared according to the method of example 2, method b, except using
hydroxylamine instead of ammonium hydroxide. (R =NHOH, A=CHCHsz, X=8 [2-isomer], Y=H).
Melting Point: 132-134 °C dec.
NMR (300 MHz, DMSO-ds): 1.52 (3H, d, J=7.5 Hz); 5.49 (1H, q, J=7.5 Hz); 7.26-7.37 (3H, m); 7.74-
45 7.92 (2H, m); 8.42 (1H, br s); 9.15 (1H, br s); 9.00 (1H, br s).
Mass spsectrum (DCI-NHz): 253 (M + H)*, 270 (M + NH.)*, 237, 221, 176, 161.

Example 44

50 N-hydroxy-N-(1-benzo[blthien-2-ylethyl) N'-ethylurea

The desired material was prepared according to the method of example 2, method a, except using ethyl
isocyanate instead of trimethylsilyl isocyanate. (R =NHCH2CHg, A=CHCHas, X=S8 [2-isomer], Y =H).
Melting Point: 138-139°C.
5 NMR (300 MHz, DMSO-ds): 1.01 (t, 3H, J=7.5 Hz); 1.52 (d, 3H, J=7.5 Hz); 3.00-3.18 (m, 2H); 5.56 (q,
1H; J=7.5); 7.05 (m, 1H); 7.22-7.40 {m, 3H); 7.70-7.95 (m, 2H); 9.18 (g, 1H).
Mass spectrum (DCI-NH3): 265 (M +H)*, 282 (M+ NH,)*, 176, 161, 157.
Analysis (C13H1sN2028): Calculated -- G: 59.07, H: 6.10, N: 10.60; Found C: 58.92, H: 6.24, N: 10.58.
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N hydr oxy-N-(1-indol -2-ylethyl] N -nmethyl urea a. 2-Acetylindole. n-Buryl
li:thium (40 nL, 2.5 Min hexanes, gpl§orgdgalgy was added dropw se to a
solution of indole (11.7 g, 100 nmole) in dry THF (100 nL) at [err]. After
thirty mnutes the mxture was 20 added via cannula to an excess of carbon
di oxi de Edamplei4e, 18 g) in THF (100 nL). The solution was then allowed to
warmto roomterrperature. The sol vent was evaporated in vacuo to give

i ndol e- 1 Nehdrpeys( ibenzalbjthien-2-ylqthyl) WMrinethy! thiourss a whi te sol i d. Benzene (50 nlL)
was added to the mxture and distilled away to renove traces of water.

Fresh THE migodal 1a8 eppared perarding |t &GMOP%%WE@ Aethad 3. et eging o
-70 C. t 28 T°“1“1° ?‘& r'ﬂs'(s%%“ fmethylsiyl igpqvanalse(fe 5 NECHs1 A5 CHE &T S\lgrisoraarb X i
added to%f i) él',rhe m xture was allowed to 25 stir at [elrr] for 1
hour and t r X'Pb"h

added ,j n, 3l FE% g .dS?q%JE; (g’q‘i rgg %%g%hégi) 4 dar -ég\ﬁ%hrs

at [err] armfsg &rlﬁ{(o 7;—;3,(1,1’, .9 13 M+ grpgg, ) gwas quenched by the
addi tion ofmam@uzmmngbéﬁrdaeaaé@ 1R8N %'zFJascns 4i:3.3¢a¢ 164, act ed

with ethyl acetate, and the orgam c phase dried over so um sulfate and the

sol vent egidpwed i n vacuo. The residue was chromat ographed on silica gel,

eluting With methylene chloride to afford the 30 desired material as a

wWhi t e S oWNihgldréxl/ON-Bbngh[b]hieR4-yimethylNe-tapdlyi@ied - N- ( 1- i ndol - 2-yl et hyl ) N -net hyl

urea. The desired product was obtarned using the nethod of exanple 2,

met hod a, &he dgdiredimitapl Whepregrtedracairdingrie tharsathod ©f éxampls @pmeéthodad) extepti usag ead of

2- aceryl b@m[blﬂv@phnne pladboxaldgivde Linstead ofretdegtylbéngaibiipivplmne anth asiegidnetifyl isocyanate

tri net2hyin§tP4 t'i"@tﬁ'&?'blh'&‘!%a"a?dﬁriN")GHaI\&F?@aXsSrﬁ%lsqmer]Y\ﬁ'Hi) 35 Mel ti ng

Poi nt : [ er rifelting Point: %%% ectrum[err; 234 H +, 247 (M+ [err] 144.

Exanmpl e 38 g& Mk'g' g%ﬁ’ﬂ%ﬁai hdo 5Ez)y1§‘\eﬁsh%ﬂ)']7%(qrwtﬁy+5 Hee&a26538The

desired H‘éts’\ga}é? #7494 E ?J & CCOI’dI ng to the method of exanple 37, except

usi ng 5- chl PR UILCENS): 28T ML) o 254 MddH and using tri met hyl silyl

| socyaha oS ead of nmethylisocyanate [err] Mass spectrum[err] 254 (M +

H) +, 27153@—‘—?err] 178. 55 19 EP 0 279 263 Bl Exanple 39

N- hydr ox g yl] urea 5 a.

N-hydroxw ru”" 4 I%‘igtl“)lﬁ}eps prepared according to the nmethod of
ls¢ 37, The Y&t mblé'lan\ﬁastp?dp%é E¥brding 1 thd rﬁé?lfo\ﬁ%f‘%ﬁplb BShétdH aCdxcept using ethyl

m:«‘t hyl i s R6yaiaed ifsteall SERMBthyAsiyIScRFERME a -benzo[b]thlophene carboxaldeh de mstead of 2-

N- acet oxjcebyiblrzothibpA& (| NHEPLCH; X: Ei1g, h¥bﬁ2-i'd6n@a?] yLhf hi uncyani m of a

0.5 M sol utmeting PointDI#BN29ves added to a solution of the materi aI prepar ed as

in step a, NMROPBe0 U8z, IMSD-ds }t 110wq| 83, J 7.5 HiEy; §.098.15L0n, 2HA% alzy s, oy nod-He  ul4d

mL, 2 ssmoEed He)n7.28-F38((f, 3H))7. 266780 (rh.cihi); Idd-Z 43 (hi, 0pye.8€&(s, )t er 3 hours the

sol vent wadMas9spectramA(00I-NHa): 2Sic@YD- Hi) @68 (Ma+ NHep ) 18016 a4, 134. oned bet ween wat er

(30 mL) andwnaysip(Ci2Hodk Sk Galgdater -y C: 57158, H5GAMN: ¢1.1% Fand Gasy.66p &7atNe do.g8rd

washed with brine and dried over sodium sulfate. The sol vent was
Example 48

40
N-hydroxy-N-(1-benzo[b}thien-2-yl)-3-methylpropyl urea

The desired material was prepared according to the method of example 2, method a, except using 2-
isobutyrylbenzo[blthiophene instead of 2-acetylbenzo[b]thiophense. (Rt =NHz, A=CH(CH2CH(CHz).), X=S
45 [2-isomer], Y=H).
NMR (300 MHz, DMSO-dg): 0.92 (m, 3H); 1.87 (m, 2H), 1.91 (m 1H), 5.51 (m, 1H); 6.39 (s 2H); 7.27 (s,
1H); 7.31 (m, 2H); 7.78 (m, 1H); 7.87 (m, 1H); 9.24 (s, 1H).
Mass spectrum (DCI-NHz): 296 (M +H)*, 279 (M+ NH,)*, 261, 203, 147.

50 Example 49

N-hydroxy-N-benzo[bjfur-2-ylmethyl urea

The desired material was prepared according to the method of example 2, method a, except using 2-
55 benzo[blfuran carboxaldshyde instead of 2-acerylbenzothiophene. (Ry =NHz, A=CHz, X=0 [2-isomer],
Y=H).
Melting Point: 161-162°C.
NMR (300 MHz, DMSO-ds): 4.66 (s, 2H); 6.51 (s, 2H); 6.77 (s, 1H); 7.18-7.30 (m, 2H); 7.50-7.63 (m,
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evaporated and the residue recrystallized fromether / ethyl acetate to
give the desire product as a col orgeg27¢963 81 (58% 175 ny). c. _
N- hydroxy- N-[ 1- (1-acetylindol -2-yl)ethyl] urea. The material prepared as in
step b, above (175 ng) 15 was dissolved in isopropanol / water (211, 20 m)
and |ithi @h:Ryéisoiilde (50 ng, 1.2 mmole) was added in water(1 ni). The

m xture was B (KBiaers; 193611670, 849P- 30 nmi n, sat urated ammoni um chl ori de was
added (50 niYlesssereciye QEENH)AI7 OV HHIc324 Bt Nk 491, 183t YBcBhy| acetate. The

or gani ¢ _phas aligie (Gaeth phe@e nCaieviaedi-1ies S&AR Hei P% Y 13P8r Foungef: GG i §.8 B: 1388e

sol vent ® WEEE re@ved I n vacuo and the residue recrystallized fromether /

et hyl acet afford the desired product as a white solid (135 ng, 739%.
[err] 20 -'sq_ = H . _ti P0|nt [err] Exanple 40

N- hydr oxy : brtsronbr2 Yo 3t -2-yl)et hyI] ur ea 30 The desired
mat eri aj, waspil LRk 5 v %A &E’r %SalﬁG’Jn SHnp &' -
et sy AR e %:rcp% Hilame

| socyanat & ﬁy’l‘ bnatee ¥NHCﬁ30ﬁ¥én?tx<’=o = K/I+
H) . Melting RsiidatPoint: ¢5¢- 231\@33 spectrum [ err H)+ 315 [err] 40
Exanpl e 41 NN @00HzNomso-a] 243t (B 390 4.5 +Hy); %ﬁ té)’bH)Ué s, H); 7,05 (q, 1H, 4.5 Hz); 7.18
7- Met hyisberso oh BH): risoplse pe, 2wRe.4Eendr ed using the nethod of exanple 11,
steps b, c, BXkRPpiI538sieaQ 3480, 353e.met hyl t hi ophenol instead of 4-t-butyl
t hi ophenol . WassEpdsirom(DO-NH3)! 22¢ (M o), 238 (MplRid e 203N\i48 BmoOsucci ni m de (4.32 g,
24. 3 mol e) Analysis [Ge1 Hrel0s) Gdlcufated peG: 699%h &1: 5.49, Nt 72Fouml® 6276, B: 534, Y; 1258. 3
nmele) were suspended in [err] (50 mi). Benzoyl peroxide (0.59 g, 2.43
nmol e) RaLRERRY and the suspension was heated at reflux for 3 hours. The
reaction mxture was cooled to roomtenperature and solid filtered off. The
filtrate JMEWoRHH (%WV'?’WPW°[91WH2'¥'2?M'&WP¢ ated in 50 vacuo. The residue
was chromat o ra'fhgg on silic pag ut| n with hexane followed by ether

|

to
afford the q E’e‘gm gg g"g"r 2ylox-
mat eri al’ H?ai nggg’dgf"“_ %ﬁfcﬂbﬁsa' fl( W é 5 1sqra e in
di oxane (15 ¥ 33 ¢ ‘Fﬁse)m?r Y"‘?‘JS 6%&' rs,%s%ltll &7
three dayg, gqrt(ddrégmztzejgpg 1@ )act ed twce ether
and the conbjpgd &&g@m@@m@gm th brine, dried over
MySH# apd conﬁga& (CH zoI)heaurueeudt@ eBoL Hc@seorrvé@groan&recbs% HB b.ud, G2 g 9!
eluting with 50% ether in hexanes to afford the desired product as a yel | ow
powder (O.et&n@952 d. Benzo[ b] t hi ophene-7- car boxal dehyde. A solution of the
material prepared as in step ¢, above (0.49 g) in benzene was added to a
suspensi om-rgtiroxppMma6-baRylckybankdisiucyiptyiidmethil.utbag) and heated at reflux for
3 20 sEP 0 2/9 263 Bl hours. The reaction mxture was filtered and
concent r at edTheclesifefl material lves depargdegtcprdingltedthe methal of @kdmple 22| bxcér using 4-benzylox-
ysalicylaldehyde instead of 5-chlorosalicylaldehyde and using methyl isocyanate instead of trimethylsilyl
isocyanate. (Ry = NHCHs, A=CHz, X=0 [2-isomer], Y =CsHsCH2 ).
Melting Point: 172.5-174°C.
40 NMR (300 MHz, DMSO-ds): 1.43 (d, 3, J=7.0); 2.63 (d, 3, J=7.0); 5.14 (s, 2); 5.40 (br g, 1, J=7.0);
6.62 (m, 1); 6.91 (dd, 1, J=2.2, J=8.5); 8.97 (br q, 1, J-7.0); 7.20 (d, 1, J=2.2); 7.30-7.50 (m, 6); 9.06 (s, 1).
Mass spectrum (DCI-NHz): 341 (M +H)*, 358 (M +NH,)*, 251.
Analysis (C1sH20N204): Calculated -- C: 67.04, H: 5.92, N: 8.23; Found C: 66.87, H: 5.88, N: 8.14.

45 Example 53

N-hydroxy-N-(1-indol-2-yl)ethyl) urea

The desired material was prepared according fo the method of example 38, except using trimethylsilyl
50 isocyanate instead of methylisocyanate. (R1 = NHz, A=CHCHs, X=NH [2-isomer], Y =H).
Melting Point: 159-160°C
NMR (300 MHz, DMSO-ds): 1.48 (d, 3H, J=7 Hz); 5.48 (g, 1H, J=7 Hz); 6.28 (s, 1H); 6.45 (br s, 2H);
6.93 (m, 1H); 7.03 (m, 1H); 7.33 (m, 1H); 7.43 (m, 1H); 8.05 (s, 1H); 10.75 (br s, 1H).
Mass spectrum (DCI-NHz): 220 (M + H)*, 237 (M + NH;)*, 144.
65 Examples 54-59 are prepared in a manner generally analogous to methods of example 2.
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g). e. N-hydroxy-N benzo[ b] hi en-7-yl net hyl urea was prepared using the

met hod of exanple 2, nethod a, cEroprogesBy the material prepared as in
step d, above, instead of 2-acetyl benzo[b]thiophene. [err] 5 A= CH2, X =S
[7-isomer], Y=H). Melting Point: [err] NVR (300 MHz [err] 4.77 (s, 2H);
6.46 (brExamplodd . 7.30 (m 1H); 7.37 (m 1H); 7.49 (d, 1H, J=6 Hz); 7.75 (d,
1H 6Hz),; 7.81 (m 1 H,; 9.39 (s, 1 H. Mss spectrum([err] 223 (M+ H)+,
240 (M ﬂ'@,&”l‘ hydroxybenzglRithiea:2pheftyll uregg| cyl ated -- C 54.04, H 4.54, N

12.60; Foupd ¢ 53.87 H_4 .67, N _12 44 Exanples 42
N—hydr”oxy-ﬁ-’r%‘-"’(’g\,‘f?'&ﬁﬁ%rso[ﬁ?ﬁ@g?‘bfTﬁ?-ﬁ)yI yethyl] urea 15 a.

1-(2, 3- 'leqrggoenzo[ b]fur-2-yl)ethanol. A suspension of palladiumon carbon
(10% 2%—%3—61nd 2- acetyl benzo[b]furan (19.5 g, 122 mmole) was al | owed

to stir \ SAROH R Lo iRsRehe §fa Nydrogen (pressure = 1 atnm.
The mnj xt By i otk 3!;-1-?-)t-\=:ﬂ]arn-ci:3the filtrate was concentrated.

The resi dug, YRR, ARCHER!, XFABREHP Y S8-tk.a2 gel (300 g) eluting with 25%
ethyl acetate in hexanes to afford the desired 20 product. b.

2- Acet ylexdmgle 88 hydr obenzo[ b] furan. A solution of dry DMSO (18.0 g, 230
mol e) im methyl ene chloride (30 nL) was added to a solution of oxalyl
chl or isd eN-Kylitexypp Ng1-(7-ribthoxybenzelbinjeni2ryleimiiwdacne chl oride (100 nL) at -60C.
Thirty mnutes Tater the alcohol prepared as in step a, above (15.1 g, 92
mol e) in (ReEN.&FCHEHS, 0= Sd&-ispm&] N5 7-Qik).added. The resul ti ng suspensi on
was stirred at -60 C. for 1 hour and then 25 triethylamne (48 g, 474
mabe) vEx@melelfed. The mixture was allowed to stir at room tenperature for

15 ho¥rs. The mi xture was washed with water, 5% HCl, saturated NaCl, and
dri ed oV¥Ehydigmsial-G-phenylbenzolbkiyenzylethyllifR3ed i n vacuo to yiel d the desired

duct i .ght | il .
ICl\)lr gyg(r:oxs?@fbbg%-%\%hy%&'ﬁﬂ(ﬁ)]\fTJ‘rf'g‘f'-S&'/l Yethyl] urea. The desired

mat er | aIEX\A\rlgqeggepared usi ng the nmethod of exanple 2, nethod a, except using

t he rrfasteH—a?—pfepared as described in step b, instead of 2- 30

acetylb Tl ) 24 Y = 2,3-di hydro) Melting Point:
[err] N R QJQ Bxydeﬁzrof ngnéﬁ Wﬂlreaeriorrers 1.04, 1.17 (d, 3 J =
6.8); 2. 98H, aNH])A=GHCRE, X8 [2debinerf Y&6.CiAsGigo M 1) 4.66, 4.75 (m 1); 6.29,
6.MY gbr s, 2); 6.67-6.80 (m 2); 7.07, 7.19 (m 1); 9.12, 9.15 (s, 1).
Mass speskempesgerr] 223 (M+ H+, 240 (M+ NH4)+. 35 Anal ysis [err]

Cal cul ated--"C. 59.44, H 6.35, N 12.61; Found C. 59.41, H 6.37, N

12. 60. BEbytpixeN4B(2NehdofotihidnyadypropylfNrdal - benzo[ b] t hi en- 2-yl et hyl ) urea 40 The
desired material was prepared according to the nethod of exanple 2, nethod
b, exsept (BiENY2ARGHOkYCtNKAS [3-ismedad=f anmmoni um hydroxi de. [err] Melting
Poi nt : 1B@maIev60G6deechrerated in amanperragnargliy erdogas3o hathadp of example l.err] 237, 221,
176, 161. Exar’%)l e 44 50 N-hydroxy-N (1 -benzo[ b]hi en-2-ylethyl)

N - et hy| Exp@gle 60 ' |

40 N-hydroxy-N-(1-benzo[blthien-2-ylsthyl) propionamide
(R1 =CH3CHz, A=CHCHg, X=8 [2-isomer], Y=H).
Example 61

N-hydroxy-N-(1-benzo[blthien-2-ylethyl) propenamide

(R1 = CHz =CH, A=CHCH3, X=8 [2-isomer], Y=H).
50 Example 62

N-hydroxy-N-indol-2-yimethyl acetamide

(R1 =CHs, A=CHz, X=NH[2-isomer], Y =H).
55
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The desired material was prepared according to the nethod of exanple 2,

net hod. a, except using ethyl isocyppotazgiessead of trinethylsilyl

i socyanate. [err] Melting Point: 138-139 C. Analysis [err] Calculated -- C
59.07, H 6.10, N 10.60; Found C. 58.92, H 6.24, N 10.58. 21 EP 0 279
263 Bl Exdaphele 8% N-hydroxy-N-(1 - benzo[b]thien 2-ylethyl) N -nethyl
.thiourea 5 The deS|red naterlal was prepared according to the nmethod of
exanpl e 2, N oRi: folbige-3-ylethylacaiamidy | i sot hi ocyanate instead of .
trlnethyIS|I ocy n err S). Melting Point: 154-155 C. Analysis
[err] CAl cuI &E'a' H Qr’%ifﬁﬁl"'“sﬂé’GQ’N 10.52; Found C. 53.98, H 5. 31,
N 10. 49. QE g 46 15 N- hydr oxy- N-benzo[b]thlen 2-ylmethyl N -nethyl urea
The desir ial was prepared according to the nethod of exanple 2,

method a, @y ;._M@ﬁesqﬁgrgbengﬁ,ga@ﬁlthﬂ&EL@E@ car boxal dehyde i nstead of

2-acetylb i socyanate 20 instead of
trinmethylsil y, =ichip@-oHEHE - XJ@"’\AI, B{E’masqg Point: [err] Mass spectrum
(A -NH3): 23 (M + 1)+, 254 25 Exanpl e 47

N- hydr oxy-Blahgeg®[ b] t hi en- 2- ylnethyl -ethyl urea 30 The desired
materi al Was prepared according to the nmet hod of exanple 2, nethod a,
except uSimbydebdr(1-Epbaigabedizeblunaiybaldl) atetdnideet hyl si l yl i socyanate and
usi ng 2-benzo[ b]t hi ophene carboxal dehyde 1 nstead of 2-

acet yl benzot tf eHee CHCHs.X{= QMlisomar YR®HGRH:0)128- 129C. Anal ysis [err]

Cal cul ated -- C 57.58, H 5.64, N 11.19; Found C. 57.65, H 5.73, N
10\06. Exaprele 88 40 N- hydroxy- N-(1-benzo[ b]thien-2-yl)-3-nethyl propyl urea
The desfred nateri al vas prepared accord|no to t he met hod of exanple 2,
met hod a, : Siidyflusropheayliethybhepaobithien-gryliethy\ aeotamige | nst ead of

T S R e Lo 157
Nhydro&y-&gﬁgép[b]fur- -yl rrethyl urea

N-hydroxy-N-(1 -benzo[b]thien-2-ylethyl) urea potassium salt

Y The desired material is prepared as described in example 19 except potassium bis({trimethylsilyl) amide
30 is used instead of sodium bis(trimethylsilyl) amide. (R1 =NHz2, A=CHCHa, X=8 [2-isomer], Y=H, M=K).

Example 68

N-hydroxy-N-(1-benzo[blthien-2-ylethyl) acetamide ammonium salt

35
The desired material is prepared as described in example 19 except ammonia is used instead of
sodium bis(trimethylsilyl) amide. (R1 =CHs, A=CHCHa, X=8 [2-isomer], Y=H, M=NHs).

Example 69
40
N-hydroxy-N-(1-benzo[bjthien-2-ylethyl) acetamide methyl ammonium salt

The material prepared as in example- 1 is dissolved in tetrahydrofuran and one equivalent of
triethylamine is added. The solvent is removed in vacuo to yield the desired product. Ry = CH;s, A= CHCHjs,
45 X=§ [2-isomer], Y=H, M=NH(CzHs)s.

Example 70

N-hydroxy-N-(1-benzo[b]thien-2-ylethyl) acetamide tetrasthyl ammonium salt

50
The material prepared as in example 1 is dissolved in tetrahydrofuran and one equivalent of
tetrasthylammonium hydroxide is added. The solvent is removed in vacuo to yield the desired product.
R1 =CHs, A=CHCH3;, X=8 [2-isomer], Y=H, M=N(CzHs ).

55
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The desired material was prepared according to the nethod of exanple 2,

met hod a, except using 2- 55 bengp[g@#gssmBicar boxal dehyde i nstead of
2-aceryl benzot hi ophene. [err] Y=H). Melting Point: [err] 22 EP 0 279 263
Bl 2H); 9. 54(+7 IR (KBr): 1575, 1630, 1670, 3490. Mass spectrum
[err] ZOjE’L(ERMH)+ 224 (M+ [err] 191, 162, 146, 131. Analysis [err]
Calculat--C 5825 H: 489 N: 13.59; Found C 57.86, H 5.01, N
13.52. 5 ih?:-- ‘Wibadas: I)zo[b]fur-2 yI rret hyI N' rret hyI urea 10
The desi rec}h re ar ed ng to

ena é ef aeggll:ed %
met ho f'ﬁf ﬁﬁzuwal Ee niﬂ IS a A ¥ ten(q is washed
2-acetyl a1 % g %ld sl R
trlrrethy s tlng ot Perr R?a% g’B%’&t(dm'\f"érr]
221 (M+ ierr]03 14% 31 Anal ysis [err]: Calculated -- C

59. 99,,0 I-txaﬁ.m@% N 12 72; Found C. 59.76, H 5.34, N 12.66. 20 Exanple 51
N- hydr oxy=1171=( 6- benzyl oxybenzo[ b]fur-2-yl)ethyl] urea The desired

mat er i al NperzoyldxPINaT-BshzalSIhRhtRY ufed t he met hod of exanpl e 22, except using
4- benzyl ox- 25 ysalicylal denyde 1 nstead of 5-ch|orosa|icy|a|dehyde. [err]
Mel ting PoiThd :maldtid- Arbfared € N Sanpe @t &ridmi | edquilaléhl Tof (thdthylaims, ardAdissoiddtin[ er r ]
251. 30 tetrahydkpfarary snds1 paivalpnt G banadyh tiealide is dddedd Ethardis adidied andbfhe midkerid isDikshdgound
C. 65. 71withN BCl) @ried\yithMgSDs dfst divep |egapdidted in vacuo to yield the desired product. (Ry =NH;,

N- hy dr ox4= &HCHs. X6S fReisonyarloxyahz@PBHEWr - 2-yl ) et hyl ] N -met hyl urea 35 The
desired material was prepared according to the nethod of exanple 22, except
Mg 4- @MY "Bx- ysalicyl al dehyde instead of 5-chlorosalicylal dehyde and
usi nghret . h I | SO a/anate instead of trinethylsilyl isocyanate. [err] Mlting
Point: [ [err] 341(M+ H)+ 358(M+[err] 251 Analysis
[err] Calc 6, N

8.14. 45 ggé%%i 3 §?" ‘i?ai& i g il a'"fﬂ@"@ég?'\*wg
rrat erial. g3 %d e& ']m ?ﬁ %‘é oMl n
E@ B3¢ Wb podfid: Helidibd |t|on | el ed aréchl Sic-seid angt 19

hy. ﬁrhl by acidification and ether extraction. Reactlon products were separated from nonconverted

substrate by thin layer chromatography and measured by liquid scintillation spectroscopy. All treatments

were evaluated in triplicate incubations. Inhibition of 5-lipoxygenase activity was computed by comparison

U of the quantity of products formed in the treatment incubations to the mean product formation in vehicle

30 control groups (n=8). ICso values and 95% confidence limits were computed by linear regression analysis

of percentage inhibition versus log inhibitor concentration plots. Inhibitory potencies for representative

examples of compounds of this invention are listed in Table 1.

36

40

45

50
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50 isocyanate instead of nethylisocyanate. [err] Melting Point: 159-160C
Mass gpectrum[err] 220 (M + H)+, gpd/edoMes gierr] 144. 55 Exanpl es 54-59
are prepared in a manner generally anal ogous to nmethods of exanple 2. 23
EP 0 279 263 Bl Exanple 54 N-hydroxy-N-[1

- (3-hydroxybenzo[ b]thien-2-yl)ethyl] urea 5 [err] Exanple 55

N-hydr oxy- Nragle 05 74 virtd S-ipexyRieist hiti feh@Nofoytipbendsydfithis irfendéh.[ err]
Exanpl e 56 15 N- hydroxy- RL -(7- net‘k?(&)‘g%enzo[b]thl en-2-yl)ethyl] urea
[err] Exanple 57 20 N—hydroxy N[ 1- (5- phenyl benzo[ b] t hi en-2-yl )ethyl] urea
[err] 25 Exanple 58 N hydroxy- N-[l (5-benzyl ox@- benzo[ b] t hi en-2-yl ) et hyl ]
urea [err] Exanple 59 N-hydroxy 1 (23b nzo[ ] t hi en-2-yl ) propyl] urea
dRox N—(ll

[err] Exanples 60-66 are prepa,g

met hods of exanple 1. Exanpl e 60 @

-benzo[p]thl en-2-yl et hyl) propi Snnde ierr] Exarrpl e 61 45

N-hydroxy N- (1- benzo[ b] t hi en-2-yl et’ hyl) propenam de [err] 50 Exanple 62

N- hydr oxy- N-i ndol - 2-yl net hyl acetamide [err] 55
- X

merally anal ogous to

Ex - R A Y Attached* ICgso(uM) .
15 1 CH; CHCH S H 2 1.1
2 NH: CHCH;3 S H o2 0.65 .
3 NHCH; CHCH3 S H 2 0.65
4 N(CH3); CHCH; S H 2 0.54
W 5 3 CHy S H 2 1.6
20 6 NH CH; S H 2 1.9
7 N(CHz)2 CH S H 2 1.1
8 3 CHCH;3 S H 3 1.4
9 NH; CHCH3 S H 3 1.3
10 NH; CHCH;3 S 3-CH3 2 0.54
25 11 NH; CHCH;3 S 5-(CH3)3C 2 0.71
12 CHjs CHCHj SO, 2 21
14 CHj CHCH 0] H 2 1.9
1§ NHy CHCH3 0 H 2 2.7
16 CHj CHCH3 NCH H 3 2.6
U 17 NH CHCH; NCH; H 3 2.8
% 18 NHCH; CHCH;3 NCH; H 3 3.7
20 H CHCHj3 S H 2 3.0
21 (CH3};CH CHCH;j; S H 2 0.38
22 2 CHCH3 o] 5-CH30 2 1.7
23 NH; CHCH3 o) -C1 2 0.81
3% 24 NH; CHCH3 ‘NCH3 H 2 1.6
25 NHy CHCHj3 S H 2 Z=S 0.19
26 NH; CHCH S 3-CH;0 2 0.66
28 NH; CHCH;3 S 4,7-(CHz)2 2 0.40
29 NHjp CHCH; S - 2 0.50
% 30 NH; CH,CHCHs S H 2 0.46
31 CHj3 CH=GHCHz S H 2 0.27
32 NH, CH=CHCH3> S H 2 0.35
33 NH; CHCH;3 (O 5,7-Chh 2 0.36
34 NH; CHCHj3 o) 7-CH30 2 1.9
4 386 NH CHCH3 o} 7-CH3CH;0 2 3.5
37 NH; - CHCH3 NH H 2 2.9
38 NH; CHCH3 NH 5-Cl 2 1.0
.39 NH; CHCH;3 NCOCH; H 2 4.0
40 NH, CHCH;j NSO;CH3z H 2 3.0
5% 41  NHCHj3 CHa S H 7 7.2

55
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24 EP 0 279 263 Bl Exanpl e 63 N-hydroxy-N-(1-benzo[b]thien-3-ylethyl)
acetam de [err] Exanple 64 N hydrgp<yoPdsesgp-f| uorobenzo[ b] fur-2-yl)ethyl]
acet am de 10 [err] Exanple 65 15 N hydroxy-N-(1

- (5- phenoxybenzo[ b] fur-2-yl)ethyl) acetanide [err] Exanple 66 20

N- hydr og(gél\l- [1 -(5-(4-fluorophenyl)nethyl)benzo[ b]thien-2-yl)ethyl

acet am [ NHp 25 Ex&iH3 67 N-hir oxy- NZ43-diwdso[ 3 t hi en8.3-yl ethyl) urea
pot assi uhPsNHOhe deSHE B materi 8 is prdpared as descri b@dlin exanple 19
except asHEHGRY CHGHI hyl si191) ami ddi30 is usge%:lsnsé-(%gd of sodi um
bis(trf h ) ahgpfei3[err] anpl e _ R

N-hydroxx,-,N- - hi en-2-yl 8t hyl ) agktamni de aﬁmnl u alt 35 The
desired t Gt 4 Alp tﬂw cribed™'n exanpl € 19 extept ammonia is
used instéa sodi ummo 3 si I)yl )gam dg [ L] I le 69 4I0t -
N- hydr.pxyq N benzo hi en-2-yl &4 hyl ) aggtam de y ni um sa e
matgrfglggr N as[%exarrpl e. is di sgl ved in tgetrahysfizof uran and one

equi val egj offp,ri'et hy i s adged. The sSELNETH,OS2 r enovggsi n vacuo to
yield t he2deqECH, proCHCH; [err] [err] Ex@ugilsAR0 2 0.20 |

N-hydr oxy3aN-NE;benzo[ CHCH$N- 2-y| &iHYy| ) adktam de te2 raet hyle amoni um salt
50 Thesmaterial prepared as in exanple 1 is dissolved in tetrahydrofuran

and one “ePHIHOA 22 WhicH Sidc-GhRINIS BIACREG 10 the HERIEEYEHd iy $ystegyidcd. 1N vent is
renoved in vacuo to yield the desired product. [err] 55 25

N\

20 Example 74

Rat Peritoneal Anaphylaxis Model

Assays to determine the ability of compounds to prevent the synthesis of 5-lipoxygenase products in
25 vivo after oral administration were performed as follows: Fasted male Sprague-Dawley derived rats (SASCO
Inc., Oregon WI) were passively sensitized by i.p. injection of rabbit anti-bovine serum albumin (anti-BSA) in
phosphate buffered saline (PBS), pH 7.1. Three hours after sensitization, the rats were injected i.p. with BSA
(4 mg) in PBS (5 mL) containing 30 mM 1-cysteine. This initiates the synthesis of leukotrienes in the
U peritoneal cavity. Test compounds suspended in 0.2% methylcellulose or vehicle controls were admin-
30 istered by gavage 1 hour prior to the antigen challenge. Typically 6-8 rats were included in both the control
and treatment groups. _

The rats were sacrificed 15 minutes after challenge, the peritoneal cavity opened and the fluid contents
collected with a plastic trocar. The cavities were rinsed with cold PBS, pH 7.4, (6 mL) containing gelatin (5
mg), sodium azide (5 mg), EDTA (18.8 mg) and 1-cysteine (30 mM). These fluids were transferred to ice-

35 old methanol, incubated for about 20 minutes, vortexed and then cenirifuged at 1000xg for 15 minutes.
Fluid volumes were recorded and the samples stored frozen until radioimmunoassay (New England Nuclear,
Boston, MA) for LTCs equivalents was conducted.

Analysis of variance followed by Duncan's multiple range test was used to determine the statistical

significance of treatment effects. Percent inhibition values were determined by comparing the treatment

40 values to the mean of the control group. Inhibitory potencies for representative examples of compounds of
this invention are listed in Table 2. The results of this assay demonstrate that compounds of this invention
prevent the in vivo biosynthesis of the products of 5-lipoxygenase action on arachidonic acid

60
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EP 0 279 263 Bl Exanple 71 N-butyryl oxy-N-(1- benzo[b].t hi en-2-ylethyl) urea

5. iThe

mat eri al

prepared as in puaBbesypdnd 1.1 equival ent of

triethylam ne are dissolved in tetrahydrofuran and 1 equival ent of butryryl

chl oride i

s added. Ether

is added and the material is washed with 2N HCl,

dried wi t HClWP80O4 and then evaporated In vacuo to yield the desired product.
[err] [err] 10 Exanple 72 N-benzoyl oxy-N- (1 -benzo[b]thienylethyl) urea The

mat eri al

added. Bt her

prepared as in exanple 2 and 1.1 equivalent of triethylamne are
di ssolved in 15 tetrahydrofuran and 1 €&f
i s added and the material

IP¢al ent of benzoyl chloride is
is washed with 2N HO ,

dried with

MpSH and

t mesvodripp@gentsednhibilory petendy bicolyipdahds df this ir@gibn i thoPst Pevitéroal ahaphyldxis
[err] Exanple 73 20 Li poxygenase modsi affer BleXaammistaivn.on Assays to determ ne

5-11 poxygenase | DLTOTY acl L Vihy.: DeT T OT T 200 tTarr ot ons
cont ai nj,ng the 2%%'8%&9 supe'#q'}'%%ﬁ? ,;énPn [err] %%"t‘f’beeni zed I%éll"—h 'Ie'ﬁ(%ﬁ%g(?”Z%
[err] vehilele—and various—cohcentra—2 tions of the test lconpoun
Reactions|were initlated by pf@ition of fadiol abe?d ed arachi doni® aci d ahd
t erm nat ec’ by acidification p#8 ether exfraction.2®Reaction [prodl®ts were
separ at ed |[from noncdnverted pddstrate by|[thin |ay¥ chromatlograpfly and
measureg Py liquid Scintilla ’Bn spectrogcopy. A treatnents weile
evaluated|in tripligate incupglions. Inh{bition o2 5-1i poxylgenas® activity
was conputled by conpari son o he quantity of profjucts fornmed in.the
treatment |i ncubatiqRs to the| gean product formati in vehifcle contro
greups (ni= 8). [enk] values|gpd 95% confidence |jMts werg co ted by
| i near #%egression gpal ysis of 7ggLeRpt age|inhibitign versus [l og ixhi bitor
concentratli on plots. Inhibit DiyholdRG ENCi es for representati e exanpl es of
conmpounds jof this itpvention hge listed ip Table 147 35 40 45 50 5/ 26 EP
0 279 263|B1 Table1t. In viteg5-1i poxygenase i nhygoitory ot encgs of
conpoungss of this i1avention. | %7 ' 50 ' 81

19 61% at 150 51 46

umole/kg
20 <40% 52 <40%
22 o1 53 76
o/ 23 60% at 100
30
umole/kg
25 72
26 56
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Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE

1. A compound of the formula:

wherein Ry is (1) hydrogen, (2) Ci to Cs alkyl, (8) C2 to Cs alkenyl, or (4) NRz2Rs, wherein Rz and Rs
are independently selected from (1) hydrogen, (2) C:. to Cs alkyl and (3) hydroxyl, but Rz and Rs are
not simultaneously hydroxyl;
wherein X is oxygen, suifur, SOz, or NRs, wherein Rq is (1) hydrogen, (2) C1 to Cs alkyl, (3) Ci to
Cs alkoyl, (4) aroyl, or (5) alkylsulfonyl;
A may be attached to any available position on either ring and is selected from C; to C; alkylene

and Cz to G alkenylens;
nis 1-5;

Y may be attached to any available position on either ring and is selected independently at each

* ¢ L W § *



[érr] Ex [err] A X Y [err] 15 1 Jerr]
CHCH3

[err] - S H EP@279263H1 1 2 NH2
H 2 0.65 3 NHCH3 CHCH3 S : H 2
0.65 4 N(CH3)2 CHCH3 S H 2 0.54 S CH3
CH2 ( occar@nce from (1) pydrogen, (2) halogep, (3) hydroxy] (4 cgemo, (5) hglosukpiituted alkyl, (6) G20
S H Ci2 alkyl, (7) C2 t9 G2 alkenyl, (8) Cy to (Ne M({ZQ) Cs 9= cycloalkyl, (10) C1 g Csthioalkyl, (11)
2 1.1 agyl, @Saryloxy, (13) aroplc(14) arylalkyl in whigh the alkyl pogjion is of from 1 to 42 carbon ajoms, g
NH2 (q?ep@lkenyl in which §1e alkyl portlop_lls of from 2 to 12 @rbon atomi,.(gs) gglalkm;qz‘n which the
CHCH3 5 al ortion is of fr 12 carbon atzms, (17) ar Ith? lkeyq in wi OE the'mgxy portion is 0
) cgr n atgms, an ed dznv 18) aryl, Xy, (20) aroyl, (% Erylalkyl in
S > kh I f fro: 2 2 lalk he alkenyl fi H
2 21 14t I alkyl is © r carbon atom )arya enyHnw ich t ea enyfortlon is oflrogi 2;1_5
NED 1 bon atoms, (2 oxy in w h th alkoxy po is of from eQarbo ms, or (24
koxy in which the alkoxy portl is of from rborch? ﬁa ein tltue

CHCH3 10 sele rom halo, hitro, cyano, é to C12 Ikl!|C|—13to 12 aI 1 to C12 alosﬁa_lge
NCH3 H Z is oxygen ossulfur
3 3.7 20m |thdrogen, a phan@ﬂgjﬁally acceptable &tlon. aroyl, or|d1 to Ci2 alkoyl 2 3- 021
(CH3) 2CH  CHCldlerein aryl refers toSboth carbocychd and heterocyclic afomatic radi€hiss 8 NH2
CHCH3 afll wherein the Ttoftdd3Me within thd five memberéd Arg rebldgents elther a $ingfe-6 double
0 15 5-Kond. 2 0.81 35 24 NH2 CHCH3 NCH3
H 2 1.6 25 NH2 CHCH3 S H 2
Z=S 0. 19 226A cddifpund of claim 1@leidhgBthe formula: S 3- CH30 2 0.66 28
NH2 CHCH3 S 4, 7-(CH3)2 2 0.40 40 29 . NH2
CHSL3 S 5-F : 2 0.5@ 30 NH2 CH2CHCH3 S
H 20 2 0.46 31 CH3 CH=CQHCIf2 S H 2
0.27 32 NH2 CH=CHCH2 S O,Oﬁ 2 0.35 33- NH2
CHCH3 0 5, 7- C12 2 Y36 Ms NH CHCH3
0 7- CH30 2 1.9 45 3 NHB CHCH3 0
7- CH3CH20 2 3.5 37 NH2 NH H 2
2.9 3 NH2 CHCH3 W5 d 2 1.0 .39 NH2
CHCl 3 NCOCH3 H 4.0 40 NH2 CHC 3 '
NSO2CH3 H 2 3.0 5 41 NHCH3 CH2 S
H 7 7.2 55 27

~ wherein Rs is Ci or Cz2 alkyl, or NRsRy where Rs and R; are independently selected from

hydrogen and C:1 or G2 alkyl; B is Ch2 or CHCHs; W is oxygen or sulfur; and M is hydrogen, a
pharmaceutically acceptable cation, aroyl, or C; to Ci2 alkoyl.

3. The compound of claim 1 having the formula:

35
CH, O
I:IJLNH,'
w - S OH
45

4. The compound of claim 1 having the formula:

50
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EP 0279263 Bl 4 1 NH2 _ OHCH3 0 2, 3-di hydm

2. v 8.5 4 3 NHOH CHCH3  Ep 0 279 263 B1 S H

2 0.51 44 NHCH2CH3 CHCH3 S H

2 1.8 545 NHCH3 CHCH3 S H

2 -S 0.1954 GsoNHGHDMPpouBHDF claim 1 for preparing a drug useful $r inhibiting 5- and/ol{12-lipoxygenase

2 1. @&tivity in MR I e@HHF such treatment. S . H

2 1.0 48 NH2 CH(CH2CH(CH3) 2) S H

2 60 . Ussjof claim 5 wigeyzin the compound has tigg-{prmula: 0 H

2 5 8.2 50 NHCH3 Cu: 2 0 H

2 2.3 51 NH2 CHCH3 0 0 5- C6H5CH20
2 0.25 52 NHCH3 CHCH3 MO 0

5- C6HCCH20 2 0.20 53 NH2 : *N NH

H 2 ~ 2.9 15 *Positon at yhich Side chain is attached to
the het eocycl ic ring system 20 Exanpl egd Rt Peritoneal Anaphyl axis Model

s==pounds to prevent the synthesis of

5-11 poxygenase products in 25 Vi V(@ ®al administration were perforned
as follows: Fasted male Sprague- \‘ derived rats (SASCO Inc., Oregon W)
were pagsively sensitized by i.p. injection of rabbit anti-bovine serum

al bumn (anti-BSA) in phosphate buffered saline (PBS), pH 7.1. Three hours
after sensiti zahéréifl,RstiBECII it S, WY, Eori NR:BF twhekei RsPandVWRA Bre Bifaidpdnderit )solbdled lism ( 5
mL) cont ai ni grogéh aldl A,- oryGd alkyheB isTCH.Sorl CHEH; AWWEIS dikygen Dy BiliHDE Rhé MOk hydrogen, a

| ewkot r i enesptiamacduticateadcémabisadationsaroyl, wr CilieSh» @kogipounds suspended in 0. 2%
met hyl 2l | ul ose or vehicle controls were admn- 30 istered by gavage 1
hour pri or?- t ¥setohelaimft whgesin tesheompeund bas g/foimuial | y 6-8 rats were included in
both the control and treatnment groups. The rats were sacrificed 15 m nutes
after challenge, the peritoneal cavity opﬂﬁgl @nd the fluid contents
collected with a plastic trocar. The cavi t]i es re rinsed with cold PBS, pH
7.4, (8°nL) containing gelatin (5 gy aYNgp, (5 ny), EDTA (18.8 np)
andlcystelne(30n1\/9 These fl A\ Wwege trlansferred to ice- 35 old

met hanol , incubated for about 20{ ) Y exed and then centrifuged at
1000xg for 15 minutes. Fluid vol N were recorded and the sanples stored
f riazen Hntil radi oi munoassay (New Engl and Nuclear, Boston, MA) for LTCA
equi val ents was conducted. Analysis of variance foll owed by Duncan's
multiple range test was used to determ ne the statistical significance of
treat nent gef R0k slaimfOuHeRM thd ddpBlnk hathe/BiniRs Wer e det erm ned by conpari ng
the treatnment 40 values to the nmean of the control group. Inhibitory
potenciss for representative exanpl es of @ﬁ'go nds of this invention are
listed in Table 2. The results of this as nonstrate that conpounds of
this invention prevent the in vivo bi ﬁthhe products of

5-11 poxygenase action on arachi dogj 2

Assays to determne the ability of

40

45 9. Use of a compound of claim 1 for preparing a drug useful for treating asthma, rheumatoid arthritis,
gout, psoriasis, allergic rhinitis, adult respiratory distress syndrome, Crohn's disease, endotoxin shock,
inflammatory bowel disease and/or ischemia induced myocardial or brain injury .

10. A pharmaceutical composition for inhibiting. 5- and/or 12-lipoxygenase, comprising a pharmaceutical
50 carrier and a therapeutically effective amount of a compound of claim 1.

55
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50 55 28 EP 0 279 263 B1 Clains Table 2 5 In vivo 5-1ipoxygenase
i nhi bitory potency of conpounds op pbysodamention in the rat peritoneal

anaphyl axi s nodel after oral adm nistration. Exanple % | nhi bition
at 200 Exanpl e % Inhibition at 200 [err] 10
[err] rm|(‘¢4lqng fqpthe following Contracting States : ES, GR nol e/ kg PO 1
67 28 67 2 98
29 1. A process for prepagiog &gcompound of the formulaz g 30
79 4 78 31 30 15
5 8 79 32 - 35 9
26 33 . 7 84 10 69
34 69 13 53 ,u;. 35
85 14 76 ~ R 33 20
15 75% at 100 Y 6 1 77 [err]
16 81 n X  40M 73 17
59 48 - 66 18 47
50 81 25 19 61 % at 150
51 , 46 [err] 20 <40%
52 15 wherein Ry is (14)8fogba, (2) C1 to G alkyl, (393: to G4 alkenyl, or (4) NRzRs, wherein Rz and 33
76 23 Rs are indep@0dénit selsdldd &6 (1) hydrogen, (2) C; to Cs alkyl and (3) hydrox[;l?ﬁd’t IR> 2Rd
72 26 are not simuliepedsiSly 6ydpoxpis f or the fol |l owi ng Contracting States: BE
CH DE, FR, GHB,is ¢xygen| $ujfurNgQ., BENRL. whareindRypo)iydofent (2EC t0 ICendikyl,: (3)48) tCs alkoyl,
o/ (4) aroyl, or (5) alkylsuifonyl;
20 A may be attached to any available position on either ring and is selected from C; to Cs alkylene
and Gz to Gs alkenylene;
nis 1-5;

Y may be attached to any available position on either ring and is selected independently at each
occurrence from (1) hydrogen, (2) halogen, (3) hydroxy, (4) cyano, (5) halosubstituted alkyl, (6) C to
25 Ci2 alkyl, (7) C2 to C12 alkenyl, (8) C1 to Ci2 alkoxy, (9) Cs to Cs cycloalkyl, (10) C; to Cg thioalkyl,
(11) aryl, (12) aryloxy, (13) aroyl, (14) arylalkyl in which the alkyl portion is of from 1 to 12 carbon
atoms, (15) arylalkenyl in which the alkyl portion is of from 2 to 12 carbon atoms, (16) arylalkoxy in
which the alkoxy portion is of from 1 to 12 carbon atoms, (17) arylthioalkoxy in which the alkoxy portion
U is of from 1 to 12 carbon atoms, and substituted derivatives of (18) aryl, (19) aryloxy, (20) aroyl, (21)
30 arylalkyl in which the alkyl is of from 1 to 12 carbon atoms, (22) arylalkenyl in which the alkenyl portion
is of from 2 to 12 carbon atoms, (23) arylalkoxy in which the alkoxy portion is of from 1 to 12 carbon
atoms, or (24) arylthioalkoxy in which the alkoxy portion is of from 1 to 12 carbon atoms, wherein
substituents are selected from halo, nitro, cyano, C; to Ci2 alkyl, C; to Ci2 alkoxy, and Ci to Ci2
halosubstituted alkyl; '
35 Z is oxygen or sulfur;
M is hydrogen, a pharmaceutically acceptable cation, aroyl, or C; to Ci2 alkoyl;
wherein aryl refers to both carbocyclic and heterocyclic aromatic radicals;
said process comprising the steps of alternatively:
a) when Z is oxygen and R, is hydrogen, C to Cs alkyl, C2 to Cs alkenyl, or N(C1 to Cy alkyl)2
40 1) reacting a compound of the structure

45

50 where A, n, X and Y are as defined above, with an acid chloride of the structure R; COCI where
R: is as defined above in the presence of an acid scavenger to produce a compound of the
structure

55
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[*err] 'so wherein [err] is (1) hydrogen, (2) [err] alkyl, (3) [err]

al kenyl, or (4) [err] wherein R2 apdg B 29381 ndependent|ly selected from (1)
hydrogen, (2) [err] alkyl and (3) hydroxyl, but [err]are not simultaneously
hydroxyl; wherein X is oxygen, sulfur, SO2, or NR4, wherein [err] is (1)
hydrogen, (2) [err] alkyl, (3) [err] to Cs al koyI g 4) aroyl, or (5)

al kyl sul fonyl; 55 A may be attgached .t any Bavai | abl e position on
either ring and is selected fromJer . m?‘[;err] al kenylene; nis
1-5; Y may be attached to any ava srt onlon el'ther ri ng and is

sel ect el i ndependently at each 29 . Ryccurrence from (1)
hydr ogen, (2) hal ogen, (3) hydroxy, (4) cyano (5) gwhal osubstituted al kyl,
(6) Cl to C12 alkyl, (7) [err] alkenyl, (8) [err] & koxy, (9) [err] ,
cycl oal kyl, (10) [err]thioal kyl, (11) aryI (12) aryloxy, (13) aroyl, (14)
arylal kyl in which the alkyl portion is of from1l to 12 carbon atons, (15)
arylal kenyl in ghigh, ﬁkefmdiﬂflare%rdgﬂn&?‘ tove, Afd thdréifbr2 0. 12 carbon at ons,

(16) aryl al koxy oj Rydiiyz P d'@roduct of steP ( )omythmretséda@or%mraﬁ. FyfaRiad- 16 gro&é’ce a
carbon atons, ( ddmpodiddsinBisrtkeoxy i n which the al koxy portion is of froml
to 12 carbon atons, and substituted derivatives of (18) aryl, (19) aryl oxy,
(20) armyl, (21) aryl al kyl in which the alkyl is of from1l to 12 carbon
atons, (22) arylal kenyl in which the al kenyl portiog is of from2 to 12
carbon atons, (23) arylal koxy in-whichathe al koxy plbrtion is of from1l to
12 carbon atons, or (24) arylthi O?| K§ Wik | koxy portion is of
frami1 to 12 carbon atons, whereing f@ lenys are 1 selected from
hal o, r®®tro, cyano, [err] alkyl, [err #ROX, & [err] hal osubstituted
al kyl; Z is oxygen or sulfur; M i s hydrogen, a pharnaceutically acceptable
cation, aroyl, or [err] al koyI wherein aryl refers to both carbocyclic and

heterocycllc arommatic e\g r& wherein the doffed |ine vmthlntheflve
JE; 5‘ a0 ?gff

gﬁgﬁfjﬁ% (r):c ”2| urnﬁgun i hf,’ il ﬁg’?béw%gr;y‘i]%t?o & dnyl, or NE2We, deynd

MO [err] 30 ern err al or [err]are independently selected
from hydrogen and [err] alkyl; Bis [err] ; Wis oxygen or sulfur; and Mis
hydr ogen, a pharmaceutically accept abl t AQrgH , or [err] al koyl . 3.
The—tcongound of claim 1 having theﬁg@(}%[eh‘r] 45 4. The conpound of
n
X

claim 11l having the fornula: OH

35 where A, n, X and Y are as defined above, with an acid chioride of the structure RiCSCl where
R is as defined above in the presence of an acid scavenger to produce a compound of the
structure '

0 S

AL G
Y N 1
n X O\c/m
45 “ *
S
50 where A, n, X, Y and R; are as defined above, and thereafter

2) hydrolyzing the product of step (1) in the presence of lithium hydroxide to produce a
compound of the structure

55
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[ferr]*55 EP 0 279 263 B1 5. Use of a compound of claim1l for preparing a
drug useful for inhibiting 5- angporrd2e3 Bpoxygenase activity in a manmal
in need of such treatnment. 6. Use of claim5 wherein the conmpound has the
formula: 5 0 [err] 15 wherein R5 is [err] alkyl, or [err] where [err] are

i ndependently selected fromhydregen and [err] aBkyl; Bis CH2 or [err] W
is oxygen or sulfur; and Mis hydro 3 ph&lrma eutically acceptable
cation, aroyl, or [err] al koyl e ®¢f N4 MR wherein the conpound
has the forrrula [err] 30 8. % ' JF: ¢ éreln t he conpound has the
formuPa: [err] 40 45 9. Use of a ssfound of aim1 for preparing a drug
useful for treating asthmg, rheumat0| d arthritis, gout, psoriasis, allergic
rhinitis, adult respiratory distress syndronme, Crohn's disease, endotoxin

shock, i nf | ammigw gpng‘d Igila';g sQ%ﬂ @%&5 Jdschem a induced nyocardial or
brain, i njurygy.., I%m)ﬁzshﬁd' l%narg Rfardgahli PRk | 'lsnﬂ andPRJisOF
12-11i poxygen,%ag e,ncorrprl SI ng a phar maceut | cal carrier a

t her apeuti cal I?(,.eg ,t,ﬁggény&umgﬁgrsﬁ&{w@ conpound of claim 1. 55 EP 0 279
263 B1L Clains for the following Contracting States: ES, GR 1. A process for
preparing a conpound of the fornula: 10

OM 15145 wherein [err] is (1) hydrogen, (2) [err] alkyl, (3) [err]

al kenyl, or (4) [err] wherein R2 an jARdeptndent |y selected from (1)
hydrogen, (2) [err] alkyl and (3Y , N utNR2 and [err] are not

si mul t aneously hydroxyl; X is oxy@g ) [eHr] wherein [err] is (1)

hydrogen, (2) [err] alkyl, (3) [err] koyl”, (4) aroyl or (5)
al kyl gul f onyl ;

where A, n, X and Y are as defined above, with frimethylsilylisocyanate or with Rz-N=C=0
where Rz is alkyl followed by hydrolysis or alternatively with sodium or potassium cyanate in
acidic solution to produce a compound of the structure

25 :

1
N2 Y- » NN
X HO H

35 where A, n, X and Y are as defined above and Rz is hydrogen or alkyl; or
d) when Z is sulfur and Ry is NReRs where Rz and Rs are hydrogen, or Rz is alkyl and Rs is
hydrogen,

1) reacting a compound of the structure

o - A
? X

45

where Y, n, A and X are as defined above, with trimethylsilylisothiocyanate or with R:-N=C=8
where R: is alkyl followed by hydrolysis or alternatively with sodium or potassium thiocyanate in
acidic solution to produce a compound of the structure

50

i
Y X A\NIC\"III
65 | a X Hé H
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20 ° A may be attached to any avail able position on either ring and
is selected from[err] alkylene agplopkes 263 Bi kenylene; n is 1-5; Y nay be
attached to any avail able position on either ring and is sel ected

i ndependent|y at each occurrence from (1) hydrogen, (2) hal ogen, (3)
hydroxy, (4) cyhseA r(B)anﬁ?ﬂlatssaebﬁlﬂbd%howndlﬂkjslhydr(i@)!OEh kvkPrto 25 Cl12

al kyl, (7) [ e mhenaf jecwygen age 1'? é'ﬁ?"}s vieiedie\and R pre (beth hydreges lobereled Re a'(dl'i))'s
[err] thioal H\)’f’mge(“ﬂ‘)thal"‘??”s yioxylar yl oxy, (13) aroyl, (14) arylalkyl in

whi ch the al ky" 'ﬁﬂ’r"{'Q‘i‘)FP"ngu"‘HPf?‘?Bt ﬂfreto 12 carbon atons, (15) aryl al kenyl
in whih the alkyl portion is of from2.to 12 carbon atoms, (16) aryl al koxy
in which the al koxy portion is of fr rbdn atons, (17)

aryl t hi oal koxy in which the al kony isYf from1l to 12 carbon atons,
and substituted derivatives of (18) ®) arGQHtoxy, (20) aroyl, (21) 30
arylal gyl in which the alkyl is of from1l to 12 carbon atoms, (22)

aryl al kenyl in which the al kenyl portionis of from2 to 12 carbon atons,
(23) aryl al koxynbd A ixGhd i RR o8 kY atded WilhPRosgene® fofrk £ Bardpolird of the GRICRAN

atons, or (24) arylthr oal koxy inh which the alkoxy portion is of from1l to
12 carbon atons, wherein substituents are selected fromhalo, nitro, cyano,
[err] alkyl, [err] al koxy, and [err] haI osubstitut®d al kyl; 35 Zis
oxygen or sulfur; Mis hydrogen, a ph BCa thcall accept abl e cati on,
aroyl, or [err] alkoyl; wherein ¥4 SO N ¢lar bocyclic and
heterocyclrc aromatic radr cals; sa W e}’ Coppri sing the steps of
akternatively: a) when Z is oxygen an¥ [er i s¥hydrogen, [err] alkyl,

[err] #l kenyl, or [err] 40 1) reacting a conpound of the structure
[err] 50 where A n, X and Y are as defined above, with an acid
chl ori de of the struc err mherg [err] is as defined above in the
presence of an “Wé gqtl? und e

EP 0 2%9 . B 8??1 rre?l %r{;%u % p w:"talhydr ‘% é’ron?,l srs 6eqe%
and thBreafter res £
i t hi um hydr oxi’de" g,ﬁf %?°§‘°p°d”§°aéig‘g t?f ru%ture 15

[err] where A, n, X Y and [err] are as defi ned above; or 25 b) when
Zis sulfur and [er is hydrogen, [err] alkyl, 8rr] ‘al kenyl, or [err] 1)
reactigg a compound of the struct IB5 ,C\ ~Ra2 where A n, Xand Y
are as defined above, with an ¥Ye+ ri o‘f th%‘structure [err] CSCI
wher e .10 x HO R3

35 :
where A, n, X and Y are as defined above and Rz and Rs are both hydrogen or one of Rz and Rs
is hydrogen and the other is hydroxyl.

f) when Z is sulfur and Ry is NR2Rs where R2 and Rs are both hydrogen or one of Rz and Rs is

hydrogen and the other is hydroxyl

40 1) reacting a compound of the structure

50
where A, n, X and Y are as defined above with thiophosgene to form a compound of the structure

55
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[err]"is as defined above in the presence of an acid scavenger to produce a
conpound of the structure 40 EP 0 279 263 B1

S 50 where A, n, X, Y and [err] are as defined above, and
thereafter 2) hydrolyzing the product of step (1) in the presence of

| it hium hydroxi de to produce a conpound of the stfucture 55 EP 0 279 263

Bl S [err] where A n, X, Y and [err] are as defiged above; or 10 O
when Z is oxygen and [err] are hydr Ue{r s al kyl [err] is
hydrogen, 1) reacting a conpoun tryct e T60OH 20 where A n, X
and Y®are as defined above, with® €11 ylgigocyanate or with R2-N=C=0

where [err] is alkyl followed by hydrolysis or alternatively with sodi um or
pot assi um cyanate in acidic solution to produce a conpound of the structure
25 [err] 35 where A, n, X and Y are as defined above and [err] is

hydrogen or alyhia Q% a% v4ReR adinbFavoid &dr and [err]are hydrogen, or [err]
is alkyl and [prbloattes rdaih %e;ﬁ‘eduﬁ sRBGH) Wil athrfoRiGI Dydteladal it bAAPRS bid RS a6 €
[err] 45 wher @ydfogeR or Radtifglth& pRbiRt 8Sstdpql) with Ay dbl@¥Mine Wohdlof Re and R is hydrogen

trimethylsil YlahdHo Bh&Gy YRk tddrodObe dlcdnbinkl oriestRiciRr r] s al kyl fol l'owed by
hydrolysis or alternatively with sodium or potassiumthiocyanate in acidic

sol utison to produce a conpound of the structure 50 [err] EP 0 279 263 Bl
where A, n, X and Y are as defined above and R2 i?;s hydr ogen or al kyl; or
| ' - < AsN/c\NaRZ
L | }
20 n X HO R3

where A, n, X and Y are as defined above and Rz and Rs are both hydrogen or one of Rz and Rs
25 is hydrogen and the other is hydroxyl.

2, A process as defined in Claim 1 wherein Ry is Ci or Cz alkyl, or NR:Rs where Rz and Rs are
independently selected from hydrogen and Ci or Cz alkyl; A is CHz or CHCHa; X is oxygen or sulfur;
- and Y is oxygen.
3. Aprocess as defined in Claim 2 whereir_m Ri is NHz, A is CHCH; and X is sulfur,

4. A process as defined in Claim 3 for preparing a compound of the structure

35

L 5
s N\%, NH,
40 CHy O
comprising the steps of
45 1) reacting a compound of the structure -
&
50 N
S “H
CHs

55
with trimethylsilylisocyanate followed by hydrolysis or alternatively with sodium or potassium
cyanate in acidic solution to produce a compound of the structure
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e) when Z is oxygen and [err] are both hydrogen or one of [err] is hydrogen
and the other is hydroxyl 1) reactep® zre2egpound of the structure 5 [err]
10 where A, n, X and Y are as defined above with phosgene to forma
conpound of the structure 15 '
0 20 where A, n, X and Y are as defined above and 2) thereafter reacting
the product of step (1) with amopEdRh drOXId if both [err] are 25

lep q1) wnv hydr oxyl ami ne i f one of

hydrogen or reacting the product
[err] i% hydrogen and the ot her i ¥y t oNQ e a conpound of the
structure [err] 35 where A, n, X and Y &re ap defi ned above and [err] are

bot h hydrogen or one of [err] is hydrogen areH4 h@ ot her is hydroxyl. f)
when Z is sulfur and [err] are both hydrogen or one of [err]is hydrogen and

the other is hydroxyl 40 1) reacting a conpound of the structure
[err] 5@ where A, n, X and Y are as defined above with thiophosgene to form
a conpounds, Ofa pidasss et bsihbdih SlaffP2 wherditROis IR AZE8HE: an§ % id ox wher e

A n, X and Y are as defined above and 2) thereafter reac |ng t he product
of step (18 Wptdaesamammbmfm&epmﬁg@weﬁaodr@mn}mearu@m.laydr ogen or reacting
the product of step (1) with hydroxylanine if one of [err] is hydrogen and
the other is hydroxyl to produce a_conpound of the structure 15 [err] where
A n, X and Y are as defined abog#® age=farr ] @ne bot h hydrogen or one of
[err] 25 i s hydrogen ang : [ ﬁh xyl. 2. A process as
defined in Caim1l wherein [err] e 2" atk 20r [err] where [err]
aré—independently sel ected fron1hydrogen and [enr] alkyl; Ais CH2 or [err]
X is ox3gen or sulfur; and Y is oxygen. 30CHs O °

comprising the steps of
1) reacting a compound of the structure
25

i [
N
h ~
N2 O H
CH,
35 with trimethylsilylisocyanate followed by hydrolysis or alternatively with sodium or potassium

cyanate in acidic solution to produce a compound of the structure

40 l ?H
0 N . NH;
CHy O
4

50

55
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3. A pfocess as defined in Caim2 wherein [err] and X is sulfur. 4. A
process as defined in Caim3 forg@ppopsnsggygy a conpound of the structure 35
OH [err] conprising the steps of 45 1) reacting a conpound of the
structure OH 55 with trimethylsilylisocyanate followed by hydrolysis or

al t er nat iPatentanspri¢hesodi um or potassi um cyanate in acidic solution to
produce &®atootapspichediir folgendsi Vertrdgsstaaten : BEPCH, OF, PRASE NBL, Ngrsg] 10 5. A
process as defined in Claim2 wherein [err] and X is oxygen. 6. A process
as defindd Fipe arkindyngsmit dgr Frmepar i ng a conpound of the structure 15 OH [err]
conpri%ing the steps of 1) reacting a conpound of the structure 25 OH [err]
35 with trimethylsilylisocyanate followed,by hydrolysis or
alternatively with sodium or potassiumcyanate gyn acidic solution to

grrd 45160 55 EP 0 279 283 Bl

produce a conpound of the struct upeng
Pat ent ansprache Pat entanspr Uche mﬂ g@qde” Ner t Rgsstaaten: BE, CH, DE,
d rg mt!der Fornel:

FR GB. IT, Li, NL, SE 1. Eine o/

15 dadurch gekennzeichnet, .
daB Ry entweder (1) Wasserstoff, (2) ein Ci- bis Cs-Alkyl, (3) ein C- bis Cs-Alkenyl oder (4)
NRzRs ist, worin Rz und Rs unabhingig voneinander aus (1) Wasserstoff, {(2) einem Ci- bis Cs-Alkyl
oder (3) einer Hydroxylgruppe gewdhit sind, jedoch nicht beide gleichzeitig einer Hydroxylgruppe
\_/ zugehbren;

20 daB X Sauerstoff, Schwefel, SO2 oder NR. ist, worin Ry (1) Wasserstoff, (2) ein C;- bis Cg-Alkyl, (3)

ein C1- bis C¢-Alkoylrest, (4) ein Aroylrest oder (5) ein Alkylsulfonylrest ist;

daB A an jeder beliebigen verfligbaren Stelle in beiden Ringen gebunden sein kann und entweder
ein Ci- bis Cs-Alkylen oder ein C»- bis Cs-Alkenylen ist;

daB n 1 bis 5 ist;

25 daB Y an jeder beliebigen verfligharen Stelle in beiden Ringen gebunden sein kann und jedesmal
unabhéngig gewdhlt ist aus (1) Wasserstoff, (2) Halogen, (3) Hydroxylgruppe, (4) Cyanogruppe, (5)
halogensubstituertem Alkyl, (6) Ci- bis Ci2-Alkyl, (7) Cz- bis Ci2-Alkenyl, (8) einem Ci- bis Ci2-
Alkoxylrest, (9) Cs- bis Cs-Cycloalkyl, (10) Ci- bis Cs -Thioalkyl, (11) Aryl, (12) einem Aryloxyrest, (13)

. einem Aroylrest, (14) einem Arylalkylrest, worin der Alkylantsil aus 1 bis 12 Kohlenstoffatomen besteht,
N~ 30 (15) einem Arylalkenylrest, worin der Alkylanteil aus 2 bis 12 Kohlenstoffatomen besteht, (16) einem
Arylalkoxyrest, worin der Alkoxyanteil aus 1 bis 12 Kohlenstoffatomen besteht, (17) sinem Arylthioalkox-
yrest, worin der Alkoxyanteil aus 1 bis 12 Kohlenstoffatomen besteht, und substituierten Derivaten von
(18) Aryl, (19) einem Aryloxyrest, (20) Aroyl, (21) einem Arylalkylrest, worin der Alkylanteil aus 1 bis 12
Kohlenstoffatomen besteht, (22) einem Arylalkenylrest, worin der Alkenylanteil aus 2 bis 12 Kohlenstoff-

35 atomen besteht, (23) einem Arylalkoxyrest, worin der Alkoxyanteil aus 1 bis 12 Kohlenstoffatomen
besteht, oder (24) einem Arylthioalkoxyrest, worin der Alkoxyanteil aus 1 bis 12 Kohlenstoffatomen
besteht, wobei die Substituenten aus Halogen, Nitrogruppe, Cyanogruppe, Ci- bis Cg-Alkyl, Ci1- bis
Ci2-Alkoxyrest und halogensubstitiuiertem Ci- bis Ci2-Alkyl auszuwihlen sind;

daB Z Saverstoff oder Schwefel ist;
40 daB M Wasserstoff, ein pharmazeutisch zul4issiges Kation, ein Aroylrest oder ein Ci- bis Cia-
Alkoylrest ist; :
daB sich Aryl sowohl auf carbocyclische als auch auf heterocyclische aromatische Radikale bezieht;
und daB die punktierte Linie innerhalb des flinfgliedrigen Rings sntweder eine Einfach- oder eine
Doppelbindung darstellt.
45
2, Eine Verbindung nach Anspruch 1 mit der Formel:

(8]
50 ' MO
wo.
B
N
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5 10 - R Om
15 » dadurch gekennzei chnet, daBegg oesbewder (1) Wasserstoff, (2) ein Cl-
bis C4- AMkyl, (3) sin C2- bis C4-Al kenyl odor (4) NR2R3 ist, worin R2 und
R3 unabhangi g vonei nander aus (1). Wasserstoff, (2) elnem C - bis Cs-Al kyl
oder (3) ei ner daubhogekengraighpat. daRyBhidain i-noder | Geeldh oder d¥its Rbdst.dworigl B oz & t i g
ei ner Hydr oxg;a@éﬂ%iﬁ)éo@in proYVasserstpif) oder ein Ci- odpy G=-Rikecpindy B sy CHz odse [iliEHe | W 19502
odor NR4 | st Saugistelf |qderSclvefel wads MciptWessqrstoff, pin Rbprmazeutisch pildssiges Kafiprpin Arqvligst s n
G - bis Cs-2ek¥yLrdistCra-pligyirestn Aroyl rest oder (5) sin Al kyl sul fonyl rest
I'st; daB aﬁ_ ] e%er bel i ebi ge verJ %bar en Stelle in beiden R ngen gebunden
sein kann Jind"® ¥RPRAYE NackiARsrrych 1ymRAeFROMRRY v | en odor oin C2- bis Cs- Al kenyl en
ist; daBn 1 bis 5 ist; 25 daB Y an jeder beliebigen verfOgbaren
Stelle in beiden R ngen gebunden sein kanmcHRdQ edesnmal unabhangi g gew hit

i st aus,(l) Wasserstoff, (2) Hal ogen, (3) JHydrd{xyl gruppe, (4) Cyanogruppe,
(5) hal ogensubstituertem Al kyl, (6) /A MSN A yl, (7) C2- bis

Cl2- Al kenyl, (8) einemC - bis G @l kaxylrest, (9) C3- bis Ca-Cycloal kyl,
(10) G- bis CH -Thioal kyl, (11) (512) ®hem Aryl oxyrost, (13) einem
Aroylrest, (14) einem Aryl al kyl r &§ orin der Al kylanteil aus 1 bis 12
Kohl ensi#sof f at onen besteht, 30 5) einem Aryl al kenyl rest, worm der

Al kyl anteil aus 2 bis 12 Kohl enst of f at onen besteht, (16) ei nem

Aryl al koxyrest, worm der Al koxyanteil aus 1 bis 12 Kohl enst of f at onen
besteht, (17) einem Arylthioal kox- yrest, worin der Al koxyanteil aus 1 bis
12\Kohl| en%% oPie Yebindungpacht Anprruchimeit derbesmplt ui ert en Derivaten von (18) Aryl,
(19) ei¥8em Aryl oxyrest, (20) Aroyl, (21) einem Arylal kyl rest, worin der

Al kyl anteil aus 1 bis 12 Kohl enstoffatomerCHgsQeht, (22) einem

Aryl al kenyl rest, worin der Al kenylanteil aus 2|bis 12 Kohl enstoff- 35

at onen besteht, (23) einem Aryl al koxy/agl” W Al koxyanteil aus 1 bis

12 Kohl enst of f at omen best eht, ode i negl Aril t i oal koxyrest, worin der
Al koxyafitei| aus 1 bis 12 Kohl eng cﬁen &t eht, wobei die
Substituenten aus Hal ogen, N trodWhp@e, Cyanogruppe, C - bis Cs-A kyl, G -
bis G 2- Al koxyrest und hal ogensubstitiuiertemC, - bis C 2-Al kyl auszuw hl en
sind; daB Z Sauerstoff odor Schwefel ist; 40 daB M Wasserstoff, sin

phacmazgut i sch zul assiges Kation, sin Aroylrest odor sin C - bis Cl2-
Al koyl r ests, | 9érweridiadg SiheF VorbiniingSRYWPRspbY 1 G@I dd RMSIblludg BiestArsnofitidls, @k fur die
het erocycl i smhiBitich @b Akiivitt Do SRasdibdt e2-DesdRhdse illékbniisingstief dadéiel doRhd Behanddi €
i nner hal b demng peabgh,ingebich@en Ri ngs ent weder ei ne Ei nfach- oder eine
Doppel bi ndung darstelit. 45 2. Ei ne Verbindung nach Anspruch 1 mt der
For mel : 350 650Verwendung nach Anspruch 5, dadurch gekennzeichnet, daB die Verbindung folgdnflk Fdribl hat: Rs B
55 b
0O
MO
40 N Jk Rs
B

w

45

worin Rs ein C1- oder Cz-Alkyl oder NRsR; ist, worin Rs und R; unabhéngig voneinander Wasserstoff
oder ein Ci- oder Cz-Alkyl sind; B ist CH2 oder CHCHs; W ist Sauerstoff oder Schwefel und M ist
50 Wasserstoff, ein pharmazeutisch zuléissiges Kation, ein Aroylrest oder sin Ci- bis Ci2-Alkoylrest.

55
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‘EP 0°279 263 Bl dadurch gekennzei chnet, daR Rs ein C - oder C2-Alkyl oder
NRG R7 ist, worin Rs und R7 unappagpasygmei nander Wasserstoff oder ein Cl-
oder &-Alkyl sind; B ist CH2 oder CHCH3; Wist Sauerstoff oder Schwef el
und Mist Wasserstoff, ein pharmazeutisch zul assiges Kation, ein Aroylrest
oder eif Upwersiurg r@¢P Ansbiuchy§, dadurch gBkenzeibiinet, Hasrdisi Vechindgnarfelgdnde\Repelireth | i t
~der Fornmel: CH3 0 10 1N
NH2 S OH 15 4. Di e Verbindung nach An@chb 1 mt der Fornel: 20 CH3 O
KNNNH, 25 1J1§ - 0 OH K>30 5.
Ver wéndung ei ner Ver bi ndung nach Wgdi e Herstellung eines
Arzneimttels, das far die |Inhill 1 Aktivitft von 5- und/ oder
12-Li poxygenase in ei nem Si ugq §as eOfk soi che Behand- |ung ben6tigt,
hilfreich ist. 35 6. Verwendung h Anspruch 5, dadurch gekennzei chnet,
daS ¢j e Verbindung fol gende For hat: 0 40
on R B 45 6 _worin RS
ein G- oder C2-Al kyl odor NRsR7 ist, worin R6 und R7 unabh~ngig
vonei nagdebrwdifbidhasi ﬂnfs?ru@rd@, dadbicR gbRennzeiBIheN, dda%ie Vektildursy 1BIGenardrdbl ngt 2 odor
CHCH3; Wi st Sauerstoft oder Schwefel und Mist 50. Wasserstoff, ein
phar yeazeut i sch zul gssiges Kation, ein Acpy:,} gst oder ein C, - bis C
2- Al koyl rest. 55 EP 0 279 283 Bl 7. Jer dung nach Anspruch 5, dadurch
gakennzei chnet, daB di e Ver bi ndung ﬂezl hat: CH3 O INN NH2 -
S OH 10
—

OH

20

9. Verwendung einer Verbindung nach Anspruch 1 flir die Herstellung eines Arzneimittels filir die

25 Behandiung von Asthma, rheumatoide Arthritis, Gicht, Schuppenflechte, allergischer Nasenschleimhau-

tentzlindung, Atemnotsyndrom bei Erwachsenen, Crohnischer Krankheit, endotoxinem Schock, entzlind-

licher Darmkrankheit und/oder von durch unzursichende Durchblutung herbeigeflihrten Herz- oder
Gehirnschéden. o

— so 10. Eine pharmazeutische Verbindung flir die Inhibition von 5- und/oder 12-Lipoxygenase, bestehend aus
einer pharmazeutischen Trégersubstanz und einer therapsutisch wirksamen Menge einer Verbindung
von Anspruch 1. '

Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

35
1. Ein Verfahren zur Herstellung einer Verbindung mit der Formel:
Z
“ AL JL
Y B\ a{ Rl
a X OM
L
daduréh gekennzeichnet, :
da8 Ry entweder (1) Wasserstoff, (2) ein Ci- bis Cs-Alkyl, (3) ein Cx- bis Cai-Alkeny! oder (4)
NR2Rs ist, worin Rz und Ra unabhéingig voneinander aus (1) Wasserstoff, (2) einem Ci-~ bis Cs-Alkyl
50 oder (3) einer Hydroxylgruppe gewdhit sind, jedoch nicht beide gleichzeitig einer Hydroxylgruppe

zugehdren;

daB X gleich Sauerstoff, Schwefel, SO oder NRs, worin R; (1) Wasserstoff, (2) ein Ci1- bis Cg-
Alkyl, (3) ein G- bis Cs-Alkoylrest, (4) ein Aroylrest oder (5) ein Alkylsulfonylrest ist;

daB A an jeder beliebigen verfligbaren Stelle in beiden Ringen gebunden sein kann und entweder

65 ein Cq- bis Cs-Alkylen oder ein Cz- bis Cg-Alkenylen ist;

daB n 1 bis 5 ist;

daB Y an jeder beliebigen verfligbaren Stelle in beiden Ringen gebunden sein kann und jedesmal
unabhdngig gewihlt ist aus (1) Wasserstoff, (2) Halogen, (3) Hydroxylgruppe, (4) Cyanogruppe, (5)

-

AR A

40



8. Verwendung nach Anspruch 5, dadurch gekennzei chnet, daB di e Verbi ndung
fol gende Fornel hat: 15 EP 0 279 263 B1 CH3
ON NH2 / \0 OH 20 /9. Verwendung
ei ner Ver bi ndung nach Anspruch 1 fU die Herstellung eines Arzneimttels
fUr die 25 halogsdeuhstierriamoAlkyb r(B)AGt HisaCrorAllli Bt Gt dis Qe-Alerivt, i(8), sir@nc @it bis Ciz-
Schuppenf | echkosylireg| @bﬁa? ibis Cadivclogiiarie (18Pl bis b alhioalid, (i 1) At (199 sinem Anviwtresy i3 om
bei Erwachseqien Arexresin(il4 clnem Arlatirkast werin denfilsxianiel! aden iz Holkablensdetiatempribesiehi her
Dar mkr ankhei §5)ginamoindpikepyresty weriardey, ﬂﬂ%‘?’é‘?"cﬁfé Rcpis 18ublensteiieiamen Presteble(1Gbeina4t t en
Her z- otler c%ﬁ?‘\“ﬁ!’&ﬂd’ﬂ’ P\de’s“@‘m‘yﬂfe“ 3P ( Dis ﬁé?'ﬂﬂ‘i@iﬁ“’l"?& H%s“% 1) 9 VifhigRkQYT e

| nhi bition V 3’°“ "‘T % %{vaten von
2
d : % A,

phar mazeuti s héwt er a
Kohlenstoffatomen
"£§ kcﬁlﬁﬁstoffatomen

ei ner \Ver bi ij talk IS B
ver raggst a ! b;n«, fif? dor ko
Ver bi n ung r%e%te %ﬁﬂ bstl te HaI en, Nitrogru; ls Cs-Alk&l CA li(s
gekennae! Cnel aidfstina Al se&.ﬁ Bosecs feaus ol i
(3) ein C2- |ga 101 Ydor 8ol i) Ist, worin R2 und R3 unabhanglg
vonei nander augag ﬂn) WH&&S@IE sa;rpt;ﬁarma(zé’&.sdw ﬂfae&@s -Katking eifdrdirdeY lod@ Qin G- v ef,- ( 3)
ei ner Hydr oxalkaykdspiple gew hit si nd, jedoch nicht beide gleichzeitig einer
Hydr oxyl gr uppe daBusiphiaey edw'ohl(iﬁﬁza%quclisblﬁbf‘alsﬁﬁtmitﬁ hetdrécycliSeha ainglischeIQdikalel BeziehiR4 ,
worin Rs (1) Waststdastveftdhren(alldrativ die Gligendan Sciide autbdisy:l , (3) ein Cl- bis
Cs- Al koyl r est ,a) wehin ZSagerstpipist und b Wadserstaffogin 6i-rbis/T: k&Jkyk aih Corbjs Cielitenyl oter N(aB A
annj/eder bel | disi@Akyer f Ogbaren Stelle in bei den Ringen gebunden sein kann
und ent@eder 551) Reaktion gingr Verbingyng mitdep$idien oder ein C2- bis Cs- Al kenyl en
ist; daB n 1 bis 5 ist; daB Y an jeder beliebigen verflgbaren Stelle in
bei den Ri ngen gebunden sein kann und jedesmal unabhangi g gewAhlt ist aus
(1) Wasserstoff, (2) Halogen, (3) @ 0 ﬁ‘e-N{ ) Cyanogruppe, (5) 40
[1D 122222011211 1b1all
EP0279283B1 hal ogensubstituertem A‘FM Qﬁs Cl2-Al kyl, (7) C2- bis
C12- Al kenyl, (8) einem Cl- bis Cl2- Al koxyl rest (9) 03- bis C8
- Cycl oal kyl , (10) C - bis Ca -Thioal kyl, (11) AryI (12) einem
Aryl oxyrest, %i ADRIS, BY Wis®ton cbthibl SRS sl f&a ofi® Rt det Bkt Hiioc

DR v ot Sl

Akl angei | aus hﬁw LR tal aéegmn at.&psmam i zur Herstellung
Aryl al kenyl r est eindyo/ofb @{g"ﬁ{&yg@%el aus 2 bi s 12 Kohl enst of f at onen

besteht, (16) einem

me al en lrest v(%?

FOBpG

5
35
Al C
" X bll, \R1
B x O\c’ R1
it
40 Q

: wobei A, n, X, Y und Ry wie oben definiert sind, und anschlieBender
45 2) Hydrolyse des Produkt von Schritt (1) in Gegenwart von Lithiumhydroxid zur Herstellung einer
Verbindung mit der Struktur

50 TN n, Al _CJ

]

e
X
o

55
wobei A, n, X, Y und R, wie oben definiert sind; oder
b) wenn Z Schwefel ist und Ry Wasserstoff, ein Ci1- bis Cs-Alkyl, ein Cz~ bis Cs-Alkenyl oder N(C. -

bis Cq-Alkyl)z,
. R




5 " Arylal koxyrest, worin der Al koxyanteil aus 1 bis 12

Kohl enst of f at omen besteht, (17) gpl g/ 288\t hi oal kox- yrest, worm der

Al koxyanteil aus 1 bis 12 Kohl enstof fat omen besteht, und substituierten
Derivaten von (18) Aryl, (19) einem Aryl oxyrest, (20) Aroyl, (21) einem
Aryl al kyl r est 1) Regitipmeinke Verbindupb sittderi Strukturs 1 bi s 12 Kohl enst of f at onen

besteht, (22) einem Aryl al kenylrest, worin der Al kenylanteil aus 2 bis 12
Kohl enst of f- atonmen besteht, (23) ei ahkoxy est, worin der

Al koxyanteil aus 1 bis 12 Kohlen OMO N™ besteht, oder (24) einem
Aryl thi oal koxyrest, worimder Al -%-Kaw adis b‘.pl s 12 Kohl enst of f at omen
best eht, wobei die Substituenten aus oge‘-ﬁ Ni trogruppe, Cyanogruppe, G -

bis C6-A kyl, C - bis Cl12-Al koxyrest und hal ogensubstitluiertemC, - bis
Cl12- Al kyl auszuwahl en sind; daB Z Sauerstoff oder Schwefel ist; daB M

Wasser st off r I ein
E ‘Sm G s‘%m &iﬁ%ﬁn@é o & dIffﬁ?ﬂ@m i ﬁ'e':%glgél,

ag -

car bbcycl i schgné? grbm nﬁl& r Rkl ocyc T'sche aromat [ kaI e bezieht;
wobei das Verfahren alternativ die folgenden Schritte aufweist: a) wenn z
Sauerstoff ist und RI Wasserstoff, ein C- bis Cg Al kyl, ein C2- bis

C4- Alikenyl oder N(GC - bis ¢4-A kyI)2, 20 w1 Reaktion ei ner
Ver bi ndung mt der Struktur 25
OH N wobei A, n, X und Y wi e obg

. Ny ”
r siﬁld, it ei nem Si urechl ori d

mt der Struktur RICOCI 30 n offyn definiert ist, in
Gegenwart ei'nes sauren Desoxiationsm™tel “zur Her%tel | ung ei ner Ver bi ndung
mt der Struktur 0 35 S

1 I f 40 0
wobei A, n, X, Yund R w e oben defi ni ert si nd, und anschli eBender 45

2) Hydrol yse des Pr odukt von Schrl tt i envvart von Li t hi umhydroxid

zur Herstellu ° r\%ﬂ
8-i * % ‘T\E g et T‘ n ge’BQ’a“W “'ﬂlyd(ﬁi"g 2yertdweieineer ¢
si nd; oder b) 3@'%’"% " ist und R \asserstoff, ein C, - bis
C4Alkyl ein C2- bis C4- Al kenyl oder N(G - blsC4AIkyI)2, 41

X~ 1~ EP 0 279 263 Bl 1) Reaktion eimgr Verbindung mt der
Stcakpur OH 10 wobel A, n, und Y vvle dben definiert sind, mt
einem Slurechlorid mit der Struktur” R i -

Y———-——' \ ' 1

s (A~ o

35

wobei A, n, X, Y und Ry wie oben definiert sind; oder
c) wenn Z Sauerstoff ist und Ry gleich NR2Rs, worin Ra und Rs Wasserstoff oder Rz ein Alkyl und
Rs Wasserstoff ist,
40 1) Reaktion siner Verbindung mit der Struktur

NN A AH
Y et \N l’il
45 . nvl\x OH

wobei A, n, X und Y wie oben definiert sind, mit Trimethyisilylisocyanat oder mit Re-N=C=0,
50 worin Rz ein Alkyl ist, und nachfolgender Hydrolyse, oder alternativ mit Natrium- oder Kaliumcy-
anat in saurer L&sung flir die Herstellung einer Verbindung mit der Struktur

55
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worm R wi e oben definiort ist,in Gogenwart eines sauren
Desoxi:dati onsm ttel zur Herstell urgp @bresess bi ndung mt der Struktur $ 15
11 NCRI K> ~~~~~~~~~~~ yl'l 20 :

S wobei A n, X, Yund R w e oben definiert sind, und anschliel oender 25
2) Hydrolyse des Produkt von Schritt (1) in Gegenwart von Lithiunmhydroxid
zur Herstellung einer Verbindung mt der Struktur®S HO 35 wobei A n, X, Y

und R wi e oben definiert sind; od A‘Z\Sa&grs,mff ist und Rl gloich
NR2R3, worin R2 und R3 Wasserst & i NN kyN“und Ra Wasser st of f

i st, 40° 1) Reaktion ei nd Qye g Hét dé.r Struktur 45

5 CH wobei A, n, und Y wi e oben definiert sind, mt
Trimethyl silylisocyanat odor mt R2-N = C = 0, 50 worin R2 ein

Al kyl ist, und nachfol gender Hydrolyse, oder alternativ mt Natrium oder
Kal i uncy- anat Wb AL, Rlund-P 38 88er] d¥finidh ra Rl B Rabsd s AMjriQ;!oa ung it
der Struktur Qt‘i_’w Z Schwefel ist und Ry gleich NRz ,worinﬂzunde ése Jad r'FHlL bin AlkyllulmllRa
EP 0 279 263 Ryasbbrifoff ist, N R2 5 HO 10

wobel A, n, X URPRekkiibh Bin&V@bind&HyintH RF Strukund Und R2 Wasserstoff oder ein
Al kyl ist; oder d) wenn Z Schwefel ist und Rl gleich NR2 R3, worin R2 und

RN Wassgrstoff oder R2 ein Alkyl und Rs Wasserstoff ist, 1) Reaktion einer

Ver bi ndung mt der Struktur 15 uKSSOS XmOH 2 wobe,iHY. n, A und X wi e oben
definiert sind, mt Trinethylsilyli oMr Nt R2-N =C= 8, worin R2
ein A kyl ist, und nachfol gender )—Wod r ghjernativ mt Natrium
oder/ Kal i unt hi o- 25 cyanat | urex Losung fWUr die Herstellung
ei ner \8rbindung mt der Struktur

wobei Y, n, A und X wie oben definiert sind, mit Trimethyisilylisocyanat oder mit Bz-N=C=8§,
worin Rz ein Alkyl ist, und nachfolgender Hydrolyse, oder alternativ mit Natrium- oder Kaliumthio-

25 cyanat in saurer Ldsung flir die Herstellung einer Verbindung mit der Struktur
. S
NI A g R,
Y s NN
a X HO H

35

wobei A, n, X und Y wie oben definiert sind und Rz Wasserstoff oder ein Alkyl ist; oder
e) wenn Z Sauerstoff ist und Ry gleich NRz2Rs, worin Rz und Rs entweder beide Wasserstoff sind
oder eins von beiden Wasserstoff und das andere eine Hydroxylgruppe ist
40 1) Reaktion einer Verbindung mit der Struktur

H
v MA\'}'/
“v\x OH

wobei A, n, X und Y wie oben definiert sind, mit Phosgen zur Herstellung einer Verbindung mit
50 der Struktur .

55
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S YAN'HO H 315 wobei A, n, X und Y wi e oben definiert sind und R2
Wasserstof f oder ein Al kyl ist; epgeyomkesmin Z Sauerstoff ist und R gleich
NR2R3, worin R2 und R3 entweder bei de Wasserstoff sind oder eins von beiden

Wasserstof f und das andere Bi ne Hydroxyl gruppe !st 40 1) Reaktion
el ner Verbindung mt der Struktur y ~~N' wobei A n, Xund Y
w e oben definiert sind,, mt Phosgen zur Herstel lgng ol ner Verbindung mt
60 der Struktur 55 43 A ﬂ&lllllllllll | 11111111111
111 * C L M S* EP 0 2738 0 ~

| cCX® OH 10 wobei A, mi X Y/Wi el oben!defi niert sind und 2)
anschl i eBender Reaktion des Produkte on Xchr iQH (1) mt Ammoni unmhydroxi d,
wenn sowohl R2 als auch Rs Wasserstoff ist, oder Reaktion des Produktes von
Schritt (1) mt Hydroxylam n, wenn eins von R2 und Re Wasserstoff und das

ander g, ei ne W\PJbS\WL,QfHﬂ%ié Sden déiilert 584 Sda€! | Ung ei ner Verbi ndung nmit der
Struktur 0 I't AQnschiloBander Hdakiibh des Prodiktes Pdn S2Arit2d) mit Ammoniumhydroxid, wenn sowohl

L f HO 2% als auch Rs WaAGHARAH 18, odbr REakHE de¥ PAIBKIESORRA set@itt (1)l it Hydidxiigmiind R2
und Ra ent wedeenh @inél GonH:Ssarft WiskerStbNéhd e EndBielbine \HyBrolRirspBs is BariRrsidigigf  und
das ander e ei néneHyslbifauyy gt denstukist . f) wenn Z Schwefel st und R, gleich

NR2R3s worin R2 und Rs entweder bei de Wasserstoff sind oder eins von beiden
Wasserstof f und das andere ei ne Hydroxyl gruppe ist 1) Reaktion einer
Ver bi ndung mt der Struktur -/30 _ W~~s % ,,I—FﬁyN 35 wobei A, n, Xund Y

W e oben definiert sind, mt Thio EDaZWK HeCst e)R4ing ei ner Verbi ndung
L Y N N N

{ i

25 wobei A, n, X und Y wie oben definiert sind und Rz und Rs entweder beide Wasserstoff sind oder
eins von beiden Wasserstoff und das andere eine Hydroxylgruppe ist.
f) wenn Z Schwefel ist und Ry gleich NRzRs, worin Rz und Rs entweder beide Wasserstoff sind oder
eins von beiden Wasserstoff und das andere eine Hydroxylgruppe ist
1) Reaktion einer Verbindung mit der Struktur

\—/ 3
A H
\NI
Y - N !
]
V’\ X OH
35
wobei A, n, X und Y wie oben dsfiniert sind, mit Thiophosgen zur Herstellung einer Verbindung
mit der Struktur
40

45

wobei A, n, X und Y wie oben definiert sind und

50 2) anschlieBonder Reaktion des Produktes von Schritt (1) mit Ammoniumhydroxid, wenn sowohl
Rz als auch Rs Wasserstoff ist, oder Reaktion des Produktes von Schritt (1) mit Hydroxylamin,
wenn eins von Rz und Rz Wasserstoff und das andere eine Hydroxylgruppe ist, zur Herstellung
einer Verbindung mit der Struktur

55
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m't def Struktur 40 y ~ A¥Nt ¢ wobei A, n, X und Y wi e oben
definiert sind und so 2) EpucHioizgB®ider Reaktion des Produktes von
Schritt (1) mt Amoni unhydroxid, wenn sowohl R2 als auch R3 WAsser st of f

i st, oder Reaktion des Produktes von Schritt (1) mt Hydroxylam n, wenn
eins von R2 und Rs Wasserstoff und das andere ei ne Hydroxyl gruppe ist, zur
Herstel l ung einer Verbindung mt der Struktur 55 S EP0279263B1 S

AsNCv~~AN. I,.R2 HO R 3 70 bei und Y wi e oben definiert
sind und R2 und R3 ent weder bei v;éé%ﬁ% §INf bﬂér ei ns von bei den
Wasserst’of f und das andere ei ne(iﬁ oxylgruppe !lst. 2. Ein Verfahren nach |
Anspruch 1, dadurch gekennzei chne Xin - Bgder C2-Al kyl ist oder
NR2 R3, worin R2 und R3 unabhingi g vonei nander V\asserstoff oder ein G -

oder C2-Alkyl sind; Aist GCGt2 oder 75 CHCH3; X ist Sauerstoff odor
Schwef dyY
Cevaorets ' SARSRUSL e ol e A 4 a5

4. Ein Verfahren nach Anspruch 3 fUr die Herste ung e| ner Ver bi ndung mit

der Struktar EdVedShren nach Anspruch 1, dadurch gekennzeichnet, daB Ry ein Cy- oder C>-AlK}1 ist oder NR2Rs

UC. ONH2 | f  CiirirORs36hd Fia tunbBingBoloheiriah@ WhiselSRR lobidr@h (L BEF CYAK isA@ LSk o, loadfer
St rukt urs 35 CHCHa; X ist Sauerstoff oder Schwefel und Y ist Sauerstoft. ACH CAN>H~N H CH3 40

mt Trinmethylsilylisocyanat mt nachfol gender Hydrol yse, oder alternativ
dazu mit Nt EiniVerfahweierachK Ahspuoit 2, aladurchi gekenazeichriet, l[dals BingleitH_NH.ABtEA lgleics CHCHLMG
ei r\l\e/r Ver bi néifehwaidlt der Struktur 45 A ~~OH

20 4. Ein Verfahren nach Anspruch 3 flr die Herstellung einer Verbindung mit der Struktur

CHy O
o
mit den Schritten
1) Reaktion einer Verbindung mit der Struktur
35 l OH
$
N
S “H
CH,
40
mit Trimethylsilylisocyanat mit nachfolgender Hydrolyse, oder alternativ dazu mit Natrium- oder
Kaliumcyanat in saurer L&sung flir die Herstellung einer Verbindung mit der Struktur
45
T
N NH,
S \C/
50 |
CHy O

65 5. Ein Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB R; gleich NH; ist, A gleich CHCH3 und
X Sauerstoff.
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A% NNH2 50 11
GCH3 Qss 5. Ein Verfahren nach ggprdiags 84 dadurch gekennzei chnet, daB R,
gleich NH2 ist, A gleich CHCH3 und X Sauerstoff. 45 I

111111111111 J311111111111 * C L S EP 0 279 263 B1 6. Ein
Ver f ahr &n Fea¥érfajies pach AhspBich b)fir die dleieteliung einérietpindingemit dgestykiodung it der
Struktur 5 7s O CHN 0~~~~

OHCH O0 10 mt den Schritten 1) Reaktion einer Verbindung mt der

Struktur 15 OH 3s >OH CH3 20 mt
Trinmethylsilylisocyanat mt ng I-}gdrol e, oder alternativ dazu
mt Natrium oder Kaliuntyanat W 0S e di e Herstellung einer
Ver bi ndung mt der Struktur 25 OH N« C NH2 9 u30

CH3 0 Revendlcations 35 Revendl cations PturQ@es Etats contractants
sulvagts: BE, CH DE, FR, GB, IT, Li, NL, SE 1. Un conposd de fornule: 40
Z YN R 45 it den Schritten -{32 OMdans laquelle Rl est
(1) 1" hydr oghR&aktidndinetWortiidang it dér skcku! Kyl e, (3) un groupe C2-C4 alc~nyle,
ou un 50 bien (4) NR2 Ra, 00 R2 et Ra sont choisis inddpendanment parm
(1) 1'"hydrogbne, (2) un groupe Cl1-C4 al kyle et (3) un groupe hydroxyl e,

mai s &2 et Rs ne sont pas sinultg#~t M gr @pe hydroxyl e; dans | aquell e
X est un atone d' oxygene, de sou S02 ou NRs, 0O RN est (1)

| " hydrogbne, (2) un groupe G -Cs™N 5 @roupe C -C alcoyle, (4)
aroyle ou (5) alkylsulfonyle; A pout etre atitach6 dans une position

diksponi bl e quel conque sur |'un ou | "autre nGi]*au et est choisi 55 parm
un gr®upe C, -Cc al kylene et C2-Ce aicenylene; n est egal a 1-5;

mit Trimethylsilylisocyanat mit nachfolgender Hydrolyse, oder alternativ dazu mit Natrium- oder
Kaliumeyanat in saurer Lsung flir die Herstellung einer Verbindung mit der Struktur

25

. Revendications
35 Revendications pour les Etats contractants sulvants : BE, CH, DE, FR, GB, IT, LI, NL, SE

1. Un composé de formule :

40 Z

45

dans laquelle Ry est (1) I'nydrogéne, (2) un groupe Ci-C. alkyle, (3) un groupe C2-Cs aicényle, ou un
50 bien (4) NRzRs, oll Rz et Rz sont choisis indépendamment parmi (1) I'hydrogéne, (2) un groupe C-Cs

alkyle et (3) un groupe hydroxyle, mais Rz et Rg ne sont pas simultanément un groupe hydroxyle ;

dans laquelle X est un atome d'oxygéne, de souffle, un groupe SO, ou NRs, oll Ry est (1) I'hydrogéne,

(2) un groupe C1-Cs alkyle, (3) un groupe C1-Cg alcoyle, (4) aroyle ou (5) alkylsuifonyle;

A peut étro attaché dans une position disponible quelconque sur I'un ou I'autre noyau et est choisi
55 parmi un groupe C1-Cs alkyléne et C»-C; alcényléne ;

nest égal & 1-5 ;

Y peut étre attaché dans une position disponible quelconque sur I'un ou l'autre noyau et est choisi -

indépendamment chaque fois parmi (1) I'hydrogéne, (2) un atome d'halogéne, (3) un groupe hydroxy,

A O, )
. * [ L M H *




Y‘pout’ Ore attach6 dans une position disponible quel conque sur |un ou

| Jautre noyau et est choisi inddpegfapreresgijaque fois parm (1)

| * hydrogene, (2) un atone d' hal ogene. (3) un groupe hydroxy, 46B

lt1111! 1121!1 1211 11211' 111!'111 EP 0 279 263 Bi (4) cyano, (5) un
groupe al kyl é)If4n9s (Pb 40 isrause alkyds halesulpptiinéi8) @lgrGide Gik-Gay latikyle,( (7) uniBroge0CP6: 2
C2-C12 al cen F V'e WINg"eHPe LG EC1 CRICOY? (& unogrgupe (®)Csusyclgaliien ¢1053n Qoupe C1-Cs
cycl oal kyl e, 1) lﬂrbgrﬁ@pecyrvlgzgﬁg)hqlrbaqomm ayloy] (18) um grpeesupreyiar (fheun ¢rodp un
groupe ary| o 'a"" ?“s ?F“ g@""aﬁ"w \p|acde T 3412 atameg de gprbonay §}5)anigydupe enlaicényle
equel I°a po flo g a2 %ﬁﬂ%cwne&%ﬁerouae@yamw dang lepue "a

sd u
| al | g Pytion e B bPF Tk °aaf>t¥8'°az005v iazs éﬁqa%é%p
2Q¥b§n§en%’1§fm°" agjfgyg a‘°’;{§f%|k8?5 o 3 %P cgo 00 () vazoaerone
12 atomes de &35 é%e OI)(T 8‘1 3B d aI ?‘F'{ Eon
&&ﬂ)rgrg selgjullt)(é%] lbeé pdg'%fg to eada

al coxy  de Jommbeny
aryle, (19) airUanXdéns(a RE QbR (IJ

.1 a 12 at omeschegR! & %tf%auc&x?%)c,u%n kﬂtc AT &a Bort "°'°ya"°

al cenyl e a de eét un atbrhedloRyiRSe HieGaAIIONE, (23) aryl al coxy dans quuel | a
portion al coMestIhgiogens u Bation phakracaliQiBRBNtdBeB@EIE AR SroufdLbrdyR‘bl cCY) éuéwfaal coxy
di s | equel | dansteqtielieBryBldesis\ igfoR Aeslradicalil ardh&iqhss cakBocyigliadens é‘thxe%qUG l e

| es subst it uatdass laquatie lelvait Siscontpa B ITintéri@B d6 Hoyd@ B ichq chiiho@d RPBRNBAhSKaisdh LilnPle
cyano, Cl - CoRune|deyllegliais@l - C12 al coxy et G -C 2 al kyle substitue; Z est un
atone d' oxygbne ou de soufre; Mest |'hydrogene, un cation
phwmcout¥quemms%@@eﬂﬁfam@°aﬂ%1 gyadflgfermaileoyl e ou Cl - C12 al coyle; 15

dans | affuel le aryle ddsire A la fois des radi caux aromatiques
carbocycliques et heterocycliques; ot dans laquelle le trait discontinu a

| "interieur du noyau a cing chai hons represent&@une |iaison sinple ou une
double liaison. 2. Un conpose selon |la r\&/gndlﬂﬂi on 1 ayant la fornule: 20
O 25 N Rs B 30 _ dans

I aquel | 2 R5 est un groupe C1 ou C2 al kyle, ol NR6 ot Rs et R7 sont

choi si s i ndépendament 35 parm |'h rane et e groupe ClL ou C2
alkyle ; B est CH2 ou CHCHa; West _up 4t ONE d' oxygene ou de soufre ; et M
est |'hydrogbne, un cation pharna Nueygnt acceptabl e, un groupe aroyl e,
ouNC/ - #£12 alcoyle. 3. Le conpose la revendication 1 ayant |la
formule: 40 CH3 O - N~ , 45

S OH 50 55

dans laquelle Rs est un groupe Ci ou C: alkyle, ou NRsR; ol Rg et Ry sont choisis indépendamment
35 parmi I'hydrogéne et le groupe C1 ou C> alkyle ; B est CH; ou CHCH; : W est un atome d'oxygéne ou

de soufre ; et M est I'hydrogéne, un cation pharmaceutiquement acceptable, un groupe aroyle, ou Cy-
Ci2 alcoyle.

3. Le composé selon la revendication 1 ayant la formule :

40
CH, O
AL,
° | S OH
50
55
I

R



47 ’ 11 | I EP 0 279 263 Bl 4. Le conpose
selon {ta revendication 1 ayant | g @bfabepft3 O S

pour |a preparation d un nedicanment utile pour inhiber I"activité de |a 5-
eVou 1124 j isorepgesh gejen la ravendigationd avent b feemaly ant besoin d' un tel traitement.
15 6. Uilisation selon |a revendication 5, selon laquelle I e conpose a |la
formul e: 20 : CH, O 0 B 25
_ 30 dans laquelle R5 est un groupe ¢ oul{C2 al kyle, ou NRs6R7 0O RS et
R7 sont choisis independamrent par my h eyEt, un groupe G ou C2
alkyle ; B est CH2 ou CHCH3 ; Wg unlat one_d' oxydgbne ou de soufre ; et M
est |'hydrogene, un cation phar 'ﬁbe f{acceptable, un groupe aroyle
ou G - 02 alcoyle. 35 7. Uil fon sel on |a revendication 5, selon

| aquel,,e | e conpose a |la fornmul e™CH3 0 40

N NH2 S OH 45 8. Uilisation selon |l a revendication 5, selon laquelle a
la formule: 50 CH3 O 1A N

NH2 O Osl Shilichon d'dnl ddmpbbél dclonlid révbidichichls Iobdrlla prépahionCaidn’ hed@meilutid: pour |,

Ui | i sati Oﬂnmﬁeurhm!i@- &Rl @@Iiﬂo@g@rﬁ&’@&ﬂi Grthriitle ayBiR YEsoinduR tdf RaebAtON d"un
nmedi casrent utile pour le traitenment de |'asthne, de |"arthrite

rhumat i s@al Gjisatien dotan Boslshdicatichls, SfdANdqasle %o coftBods a 1 Binllel:e al | or gi que, du
syndronme de ddtresse respiratoire chez |I'adulte, de |la nmal adie de Crohn, du
choc d' endot oxi ne, des infections intestinaleé i nfl anmat oi res eotou des

| 68+06ns du cerveau ou du myocarde induites p?ﬂ\

-

20 : MO
B
=~

25 w

dans.laquelle Rs est un groupe Ci ou C2 alkyle, ou NRsRy oll Rs et Ry sont choisis indépendamment
parmi I'hydrogéne et un groupe C; ou Cz alkyle ; B est CHz ou CHCHg ; W est un atome d'oxygéne ou
de soufre ; et M est I'hydrogéne, un cation pharmaceutiquement acceptable, un groupe aroyle ou Ci-
Ci2 alcoyle.

35 7. Utilisation selon la revendication 5, selon laquelle le composé a la formule :

CH; O
40 = 1?' NH;
S OH

8. Utilisation selon la revendication 5, selon laquelle a la formule :

% CH, O
= qu NH,
O OH

55
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5¢ “1'ischeme. 10. Une conposition pharnacoutique pour inhiber la 5-
eVou lsa 12-1i poxyg6nase conprenantgplf 259'pPB§ Phar maceuti que et une
quantit6 therapeutiquenent efficace d' un conpose selon |a revendication 1.
10 Revendl cations pour les Etats contractants sulvants: ES, GR 1. Un
procedd dé- pVidipatiem tiun goraposdh selwnip oavendibetion dt pau & prépaitionQituri2@sdiament| utilg palrl ie Rl
est (1) | hytrtememde I'ssihine de lgrthuitaybunitisnide, dé leydowie, du3jsoriasis,ledaipitCiergGigue, du

al cenyl e, ousmﬁm'ﬂ? &n d sqmtonreo@eagadgue, A lasmaladiecdeoCreling di phbe ditendbdaxine ries
parm (1) I g fitpstina 2)'"f'6'ﬁm§‘P'E?§r%’°lCﬂ°U§s'2® du cerygaix \ou edue myqcgide Linduitasopape
hydr oxyf e, n’d°§ et R3 no sont pas 5| rrultan6rrent un groupe hydroxyl e;

dans Iaquq e so roupe S02 ou NR4, oO

b! el 3
R4 est (1 1poXyg "afﬂ“lc RN UtisuRPet
al cgf/l e( %4) I:g?"by “eet %}j E}%&W 5’%7"’8" g‘\"cg’f‘ o8¢ s reendisaien tine

posi ti gﬁ& re noyau et est choi si
parm Sﬁ giregﬂ%g’la%;& %EP %E %‘%ﬁgl&a%ﬁ cEesgé{abne n est egal A
1-5; Y pout & preceds H@&@&rﬂ%u%ﬁp&@%?rﬂﬂe di sponi bl e quel conque sur 1'un
ou |"autre noyau ot est choisi indépendamment chaque fois parm (1)

| " hydr ogene, (2) un atone d' hal ogbne, (3) un groupe hydroxy, (4) cyano, (5)
un grouge al kyl e hal osubstitue, (6) un groupe C -Z12 al kyle, (7) un groupe
C2-C12 al cenyle, (8) un groupe G -C 2 al coxy, (9)fun groupe C3-C8
cycl oal kyl e, (10) un groupo C,-C8 {ﬁJLe (11) un groupe aryle,
(12) un groupo aryloxy, (13) u¥ royl e, |(14) n groupe aryl al kyle
daks’ | oquel |a portion alkyle a®™ Azat om@dde carbone, (15) un groupe
aryl al @nyl e dans lequel |la portion-alkyle a de 2 a 12 atones de carbone,
(16) un groupe aryl al coxy dans |l equel la portion alcoxy a de 1 a 12 atones
de carbone, %ﬂ% un roupe aryl t hi oal coxy dans | equel |a portlon al coxy a
de 1 a 12 at 61 ghydpogenec) Hbﬁf?%&@u%x'? {3 &8 grpupe( aéﬂéwlee ou r19)

aryl oxy, (205'en § ) °t R" % ' °B%ﬂ?§“ I(B 'EYQ[°9%H ‘E' giovge Cr-
atomes de ¢ 3 ég‘?"ﬁ \ﬁﬂﬂ‘g‘b’
A 12 toms*sa:«ig:?&g‘ge ;'2?'{5 wg%( gr u g%z( 5f §£ "yﬁ( ‘@Wg%? de

1 & 12 atome;g ion
al coxy a de F;Ia:),ﬁué dan o 5k ' "e%u sﬁre ?y?tgtn?si 8ht
cheisi s, par mesltgg%@usvan s oun gr oupe n| tro cyano, Cl -C12 al kyl e,

Cl -Cl2 al coxperstré btiachd dandluky/ b&itisn! Qéﬁohfoldequeléoﬁque sur furES radite ASyRITE: &bt QRoYpENe
ou de souf r endébbragrhmént BiyaduO BRI W) I'RydtdgeHa, RN ﬁ&ﬁ@&’ﬁdld&m‘;‘hn oty abiye
un groupo ar@yéyan®ys)Gin gréupe Zikile ARIEBsNEATES uh AFBUES ICE-CAY Mikyls, $8UnOH6UpE dﬁhi oi's
des radi cauxalangeyeB) ougeuUEaCHOGY altdxyWES uigrodpd €5-GF \didatkne,S(10) &fliglougdy oLedd
conpr ersant | thisaliytea|iid b ual gradipen atyley ¢2) sl graupé @dsdoxy ) (13) QunSgtoupe Zardy®l (14) QX \gape et
Rl est |' hycrdaleiecdanslequpt ugpdioCalkyiia alb Ky €2 atomesgdeOtaphond 215Cdn gloar@rayyicényid)
ou un gr oupedang iequel l@@oraqan@guv@)aedelg a 2 atpriescrsi ceripond, (10) NP aryidicoxs tdensdéquelda A,
N portion alcoxy a de 1 a 12 atomes de carbone, (17) un groupe arylthicalcoxy dans lequel la portion
alcoxy a de 1 & 12 atomes de carbone, et les dérivés substitués de (18) aryle, (19) aryloxy, (20) aroyle,
40 (21) arylalkyle dans lequel alkyle a de 1 & 12 atomes de carbone, (22) arylaicényle dans lequel la
portion alcényle a de 2 & 12 atomes de carbone, (23) arylalcoxy dans lequel la portion alcoxy a de 1 &
12 atomes de carbone, ou (24) arylthioalcoxy dans lequel Ia portion alcoxy a de 1 & 12 atomes de
carbone, dans laquelle les substituants sont choisis parmi les suivants : un groupe halo, nitro, cyano,
C1-Ci2 alkyle, C1-C12 alcoxy st C1-C2 alkyle substitué ;
45 Z est un atome d'oxygéne ou de soufre ;
M est I'hydrogéne, un cation pharmaceutiquement acceptable, un groupe aroyle ou C;-Ci2 alcoyle ;
dans laquelle aryle désigne 2 la fois des radicaux aromatiques carbocycliques et hétérocycliques ;
ledit procédé comprenant les étapes alternatives suivantes :
a) lorsque Z est I'oxygéne et Ry est I'hydrogéne, un groupe C1-G, alkyle, un groupe C.-Cs alcényle,
50 ou un groupe N(C:-Cs alkyle).
1) la réaction d'un composé de structure :

55 Y - )

) O



EP 0 279 263 Bl dans laquelle A, n, X et Y sont comme definis prdcedenment,
avec un chlorure d' acide de strugpl87d8s3@iC dans | aquelle R est conme
defini precedenment en presence d' un agent de nettoyage d' aci de pour
produire un cQwosd de structure: 6 '
0y dans Haquelle-A; - X~et-Y-sgnt tOmme définis précédemment, avec un chlorure d'acide de
C 0 dans | aque#ftrugtuig RiGOChdansylaguelle_f: esh pamropdéifia mﬁeédemnwnq:anamésdteMnhgeat de
ensui te 15 "eﬂovases!‘yc'qemyrcmﬂuw@ oresé delefructue | ' t ape (1) en presence de
hydroxyde de lithium pour produire un conpose de structure: 0 20

A wC? Rl x HO 25 dans laquelle A n, i Y et R sont comre
définis préodemment; ou bien b) |orsgmg Z ast aun one de soufre et Rl est
| ' hydr ogene, un groupe Cl-C4 al lyl € untig e ~ar” al cenyle, ou un
groupe N(C, -4 alkyle)2 1) reac clw )[¥pos degstructure: 30 A, ,NH
35 dans laquelle A 'n, X et Y sont cd#fe de¥inis ygectdenrment, avec un
chlorure d' acide de structure RI CSCl dans |aquell® Rl est conme ddfini
prdcedenment en presence d'un agent de nettoyage aci de pour produire un
conpose de structure: 40 S 11 S 50 dans laquelle A n, X, Y et Rl sont

comre ddfinis §ndRGELENENK, Y &R, 86hE bdnirfs dilinid prBokdémthant & oHstirgr Odui t de |’ et ape
(1) ens presencs rdgirdlysh \yid iperayitige ﬂ%&pb |(i) 3h Wﬁh&n@é’ﬂe Pryediklids Ge Hﬂlurﬁcbmcb?&luﬁeun

structure: 55 &ithpbsé deGtructire : M EP 0 279 263 Bi
W, | 2
A c
20 v : . \I;J’ \31
B X HO
25 dans laquelle A, n, X, Y et Ry sont comme définis précédemment ; ou bien

b) lorsque Z est un atome de soufre et Ry est I'nydrog&ne, un groupe Ci-Cq alkyle, un groupe Cz-
Cs alcényle, ou un groupe N(C:-Cs alkyle),
1) réaction des composés de structure :

\— a0
35
dans laquelle A, n, X et Y sont comme définis précédemment, avec un chiorure d'acide de
structure R;CSCI dans laquelle Ry est comme défini précédemment en présence d'un agent de
netioyage d'acide pour produire un composé de structure :
40
45

50

dans laquelle A, n, X, Y et Ry ‘sont comme définis précédemment, et ensuite
2) I'hydrolyse du produit de I'étape (1) en présence de I'hydroxyde de litnium pour produire un
composé de structure :

55

“ AT



10 ' dans laquelle A, n, X Y et R sont comme definis precedement;
ou bien c) lorsque Z est un atone gpeoygepsepst RA est NR2R3 ob R2 et Re
sont de |'hydrogene, ou bien R2 est un groupe alkyle et Rs est |'hydrogbne,

1) la reaction d un conpose de structure: 15 yl Y "NOH 20 dans | aquelle
A n, Xet Y sont coome definis précddenment, avec |'isocyanate de
trimethylsilyle 25 ou avec le R2-N = C = Oﬁob R2 est un groupe

al kyl e suivie de |"hydrolyse ou alte
de potassium en solution aci de poywr
0l u@sRCov~Nc, N .R2 HO H 35 dansal rHOXIet Y sont commo definis
prdc6denment et R2 est un atone d' hydr u un groupe alkyle ; ou bien
d) lorsque Z est un atone de souffle et RL est NR2 13 0O R2 et Rs sont de
| " hydrogbne ou bien R2 est un groupe alkyle et Rs est un at one d' hydr ogbne,

40 10 1) Id@nsr | re'AOn, )é?v‘éPRPéBH&%Qe qgﬂnﬁé%&} H\r %nt ou blén

iy o danSC)lld?éal gu ’atOHVS e ou avectﬁéﬁﬁlgrg&gg%uéie"%\z/ec

| i sot hi ocyanadsturfiftoupd alkyle et Rs est |'E
est un groupe al1kur@cﬁ,wd\(.heorﬁt@,séd &b yse ou altemati venent avec |e
t hi ocyanat o de sodi um ou de potassium en solution acide pour produire un

conposersde structure: 55 5L * C L M S * -&

EP 0 279 263 Bi S'l vy N W6 H r
~~~~~~~~~~~~~~ x HO H dans | ague : X‘eN"Y sont conme dMinis
pr~c6demment et R2 est |'hydrogbne "guiu
bi B e) | orsque Z est un atone d oxyge
‘tous | €8 deux de

L gveccle cyanate de sodi um ou
n cMrrpoﬁd de structure: a 30

g 1QJH al kyle ; ou
est NR2R3 0O R2 et R3 sont

dans laquelie A n, X et Y sont comme définis précédemment, avec I'isocyanate de triméthylsilyle
25 ou avec le R2-N=C=0 oil R est un groupe alkyle suivie de I hydrolyse ou altemativement avec
le cyanate de sodium ou de potassium en solution acide pour produire un composé de structure :

\/I 30
35 .
dans laquelie A, n, X et Y sont comme définis précédemment et Rz est un atome d'hydrogéne ou
un groupe alkyle ; ou bien
d) lorsque Z est un atome de souffle et Ry est NR:Ra ol Rz et Rs sont de I'hydrogéne ou bien Rz
est un groupe alkyle et R; est un atome d’hydrogéne,
40 1) la réaction d'un composé de structure :
45

dans laquelle Y, n, A et X sont comme définis précédemment, avec Iisothiocyanate de

50 triméthylsilyle ou avec R.-N=C=$ ol R est un groupe alkyle suivie de I'hydrolyse ou
altemativement avec le thiocyanate de sodium ou de potassium en solution acide pour produire
un composé de structure :

5‘ N, O A
* [+ L M 'S *



|4 hydrogbne ou |'un des deux R2 et Rs est |'hydrogbne et |'autre est un
“gyoupe hydroxyle 1) la reaction gpgp76289p8$c6 de structure: 15

A NHy sN yl 20 dans laquelle A, n, X et Y sont conme dMinis
prdc6denment avec | e phosgbne pour forner un conpose de structure: 25

0O OH S30y dens laquelle A, n, X et Y sont comme,ddfinis prdc6dement et 2)
ensulte la rdaction du produit de |'etape (1) aiﬁi | ' hydr oxyde d' ammoni um

| orsque | es deux R2 35 e ae | dpﬁgene ou la reaction du
produit de |I'6tape (1) avec |I'¥ i Id%squ# un des R2 et Rs est
de |'KRydrogbne et |"autre est umgro | e pour produire un conpose
de structure: 40 ‘

Ol 1 HO R 45 dans laquelle A, n, X et Y sont conne definis pr ecdemment

| " hydrpgbne et n-groupe que $e de

souffl'e at Erahue n Q&B%Rd&}a %§ﬂptestt RR, fsnzd&“ﬁa dént 'tou@ﬁé}!sr aaRne S0

et RZ et Re SOJ%Qs Ira Eelk%sxgte\"’%%npc%mme@ﬁﬁésr 0XY e?v}%n est l' Etgé%? oB%n §P JF est
ou bien I unm}ersgé'a’zo@ undBs Btk {}d? et Phutr ostith E.%u&s&dmuegroupe

hydroxyle 1) -g rBR8dn SUR Impbds BOSREHR :de structure:
@A - EP0279263B1 dans Iaquelle A n, Xet Y sont come d6finis
preodaﬁnent avec | e thiophosgbne pour Jforner

&P coppose de structure 5
S ~~~~~ t O~~~~~~~~ O 1001 dans Iagge, e sont comme definis
precedenment et 2) ensuite la rd uit de |'dtape (1) avec

| ' hydr oxyde d' anmoni um | orsque R2 Bt sont tous |es deux de
I'hydrogbne ou la rnaction du prodU|t de I'4tape (1) avec |I'hydroxyl am ne
|l orsgé® |'un des R2 et R3 est |'hydrogbne et |'autre est un groupe

hydr oxyl e pour prodube un conpose de structure:
dans laquelle A, n, X et Y sont comme définis précédemment avec le phosgéne pour former un

composé de structure :
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dans laquelle A, n, X et Y sont comme définis précédemment et

2) ensuite la réaction du produit de I'étape (1) avec I'hydroxyde d'ammonium lorsque les deux R
35 et Rz sont de I'hydrog&ne ou la réaction du produit de I'étape (1) avec I'hydroxylamine lorsque

I'un des R: et Rs est de I'hydrogéne st l'autre est un groupe hydroxyle pour produire un

composé de structure :
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dans laquelle A, n, X et Y sont comme définis précédemment et Rz et Rz sont tous les deux de
I'hydrogéne ou bien I'un des R: et Rs est I'hydrogéne et I'autre est un groupe hydroxyle
f) lorsque Z est un atome de souffle et Ry est NRzRs oll Rz et R; sont tous les deux de I'hydrogéne
50 ou bien I'un des Rz et Rs est de I'hydrogéne et "autre est un groupe hydroxyle
1) la réaction d'un composé de structure :
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n, X et Y sont comme ddfinis precédement et R2 et R3 sont tous |es deux de
| " hydrogbne ou.bien |'un des R2 et R3 est de |'hydrogene ef |"autre est un
groupe hydr oxyl dans BQueli@ A, AJX g YeoBdemee [définis| pedcédenenanti aver Ip dhipphosgéne Ipour former

| aquel | e R1 estungemgesgdpetnCiuregu C2 al kyl e, ou NR2R3 00 R2 et R3 sont

choi si s i ndependemment parni |'hydrogbne et un groupe C ou C2 al kyle; A
est CH2 ou CHCH3; X est un atone d' oxygbne ou de souffle; et Y est un atone
d' oxygehe. 3. Un procddd selon | a revendication 2, &elon |aquelle R, est

NH2, A est CICH3 et X est un atone de " spufr 4. Un procWi6 tel quo
defini dans |la revendication 3, Reu mn e R rarjan

un conpose de

structure: 40 a , | OH Il N
NH2 S ~C It CH2 0 45 conprenas?®l csxot ap@8 suivantes: 1) |a
r~action d un conpos4 de structure: 50 OH 55 H OH3 53 | 1111111121111 1111

EP 0 279 263 Bl avec 'isocyanate de trinethylsilyle suivie de |'hydrolyse

ou al ternati vengt 1agfée Al X GV RERE R Bl plBsmntlat 0t assi um en sol uti on
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proced@s sel on | gont BMLLS HER tde PRydrogereaduail rdactighl @l lpRdiR deaBtapd\HY aved 'B@itoxarkid3 et

X est un at one lorsque I'un des R, et Rs est 'hydrogéne et I'autre est un groupe hydroxyle pour produlie un
composé de structure :
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dans laquelle A, n, X et Y sont comme définis précédemment et Rz et Rs sont tous les deux de
hydrogéne ou bien 'un des Rz et R3 est de 'hydrogéne et I'autre est un groupe hydroxyle.

KJ 30 2. Un procédé selon la revendication 1, selon laquelle R; est un groupe Ci ou C alkyle, ou NRz2Rs ol Re
ot Rs sont choisis indépendemment parmi I'hydrogéne et un groupe Ci ou Cz alkyle ; A est CHz ou
CHCHs; X est un atome d'oxygéne ou de souffle ; et Y est un atome d'oxygéne.

3. Un procédé selon la revendication 2, selon laquelle Ry est NHz, A est CHCH3 et X est un atome de
35 soufre.

4. Un procédé tel que défini dans la revendication 3, pour la préparation d'un composé de structure :
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comprenant les étapes suivantes :
1) la réaction d'un composé de structure :
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d"OX’ygbne. t5 6. Un proced6 tel que defini dans |la revendication 5, pour |la

prepajati on d' un conpose de str ugp oraee 263820
a' N ,NH2 CH3 0 conprenant |es etapes suivantes: 1) |la r6action
d' un conpos6 de structure: -J 30 ' C
OH CH3 35 avavec lisqcyaneipdeatimétindsilyle jspide 1ig| Ibydreiyse oy altermativeresnt avep de eyapate dgu
al t er nat i veni®HEm &Y de Potessiym 21 seliop) acidenabr PCBIEP WeomPsE €2 PR sol uti on aci de
pour produire un conpos6 de strucfure. 40 OH N NH2 CH3 0 50 55 54
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8. Un procédé selon la revendication 2, selon laquelle Ry est NH2, A est CHCHs et X est un atome
d'oxygéne.

15 6. Un procédé tel que défini dans la revendication 5, pour la préparation d’'un composé de structure :
20

25 comprenant les étapes suivantes :
1) la réaction d'un composé de structure :
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35
avec lisocyanate de triméthylsilyls suivie de I'hydrolyse ou altemativement avec le cyanate de
sodium ou de potassium en solution acide pour produire un composé de structure.
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