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1 
SUBSTITUTED 3,s-nIrHrrYr_-1 .2,a-
7~RIAZOLES AND THEIR USE AS 

1'HARn9AC1.UTICAL M1:'fAL CN};I.ATORS 

This is a continuation-in-part of US . application Ser. No . 5 

09;=02,i(;9, having a 371 date of Dec. 21, 1998, now 

ahandoned, which is a 371 of International Application No. 

11CL'1=Y97/03315, filed Jun. 24, 1997 . 
Various disorders of warm-blooded animals are linked 

%a-ith an excess of metals, in particular trivalent metals, in the 

hncly tissues . For example, aluminum in dialysis encephal-

opa:hy and osicomalacia, as well as in Alzheimer's disease 

is rcpicsentative . In other illnesses, in particular of man, an 

, scess of iron occurs in the various tissues. This is desig-

;i ;ited as iron overload (formerly haemosiderosis) . It occurs, 

(- .g ., after parenteral administratioo of iron (especially 15 

: (peated blood transfusions) or after incrcased uptake of iron 

from the casirointestinal tract . Repeated transfusions are 

neccssary in serious anemias, especially in thalassaemia 

major, the severe form of (3-thalassaiemia, but also in other 

anemias . locrcascd iron absorption from the 
gastrointestinal 20 

tract c ither takes place primarily, e.g . on account of a genetic 

,icfect (so-called haemochromatosis), or secondarily, such as 

:,fter . nemias in which blood transfusions are not necessary, 

e g. thalassaemia ioiermedia, a milder form of 

;3-ihalassaemia. 25 

Untreated iron overload can cause severe organ damage, 

:n particular of [lie liver, the heart and the endocrine organs, 

nnd can lead to death. Iron che7ators are able to mobilize and 

rxcrelc the iron deposited in the organs and thus low'cr the 

irornrtlated morbidity and mortality. 30 

.'1 rcduction in the iron(III) concentration is also of 

irtrrest for the treatment of disorders due to iron(IIT)-

drpendcnt microorgain isms and parasites, which is of key 

importance not only in human medicine, such as in particu- 

lar in malaria, but also in veterinary 
medicine. Complexing 35 

of other metals, in particular trivalrnt mcials, can also be 

~S,rd ',or excretion thereof from the organism . A number of 

{urthcr applications are also described in the literature, e .g . 

I,v Kontoghiorghes, Toxicology Left . 801-18 (1995) . 
Dcsferrioxamine B has already been known for a long aC 

;imc and used therapeutically for thcse purposes [}3irl;cl et 

'1 ., Helv. Chim . ncta 46:1385-1359 (196?)] . A disadvantage 

of this preparation, however, turns out to be the fact that 

tlesf(rrioxamine and its salts only have a low, inadequate 

acuMty o0 oral administration and require a parciitcral a : 

t~dn;i ii~trador form in all of the above mentioned application 

F)ossihilitics . It is thus recommended, e.g ., as a particularly 
effective method to administer the active substance by 

mcans of a slow (8 to 12 hour) subcutaneous infusion, 

which, however, demands the use of a portable mechanical 51 

de\ ice, such as an infusion syringe actuated by an electrical 

drive. Apart from their awkwardness, such solutions are 

:,ffeclcd by a hiuh treatment cost, \vhich severcly restricts 

;heir u~,c ; in particular a comprehensive truatment of the 

halas~acn;ias in the countries of the Medite ;rancan region, 5 

of the Middle Vast, India and South-East Via, of malaria 

%voIl:1N\ i''e and of sickle-cell anemia in African countries is 

m ;ide impos~itle . These widespread discascs are further-

mere n scrious problem for F6e health scrvice in these 

countrics and make the xamb for a simpler ~~nd more t 

inc~ rxn.~ive therapy, pnferably by means of an orally active 

}In11aration, the i.rgent object in this area . 
Various ?,5-,iiphenyl-1,2,4-triazoles have been known 

Ior a long time :snd their use is desri bed for hLihicides, e.g . 

in EP 1",407, as angiotensin ll receptor ant:,~onists in LP i 

4SU,6~9, or ~~cry generally as iniermedi~,les and starting 

co,npounds for fine chernicnls, e .g . in JP OG3457=8 . 

2 
It has now becn found that certain substituted 3,5-

diphenyl-],2,4-irizzoles have valuable pharmacological 

properties Nhen Lscd in the treatment of disorders which 

cause an exccss of metal in the human or animal body or are 

caused by it, primarily a marked binding of trivalcnt metal 

ions; in particular those of ircn [Martell and A4oiekaitis, 

Determination and Use of Stability Constants, VCH 

Publishers, New York (1992)]. 'They are able, e.g. in an 

animal model using the non-iron overloaded cholodocos-

tomized rat [Bergeron et al ., l . Med. Chem . 34:'?072-2078 

(1991)] or the iron-overloaded monkey [Bergeron et al ., 

Blood 812166-2173 (1993)] in doses from approximately 5 

fumol/l:g, inter alia, to prevent the deposition, of iron-

containing pigments and in the case of existing iron deposits 

in the body cause excretion of the iron. 

The present iovcotion relates to the use of compounds of 

the formula I, 

) 

o \ 
H~ ~ I 1 Rs 

ORy N- \ 

R3 

in which 
121 and RS simultaneously or independently of one 3nother 

are hNdrogen, halogen, hydroxyl, lower alkyl, halo-

lower alkyl, lower alkoxy, halo-lower all;oxy, carboxyl, 

carbamoy1, N-lower alkylcarbamoyl, N,N-di-lower 

alkylcarbamoN l or nitrile ; RZ and R, simultaneously or 

indepcodently of one another are hydrogen, unsubsti-

tuted or substituted lower allcanoyl or aroyl, or a radical 

which can be removed under physiological conditions, 

e .g . a protective group; R3 is hydrogen, lower alkyl, 

hydroay-lower alkyl, halo-lower alkyl, carboxy-lower 

alkyl, lower alkoxycarbonyl-lower alkyl, RoR,N-C 

(O)-lower alkyl, unsubsdmted or substituted aryl or 

aryl-lo\Ner alkyl, or unsubstituted or substituted het-

eroaryl or heieroaralkyl ; R6 and 117 simultaneously or 

indepen.lcmly of one another are hydrogen, lower 

alkyl, hydroxy-lower alkyl, alkoxy-lower alkyl, 

hydroxyalkoxy-lower alkyl, amino-lower alkyl, 

N-lower alkylamino-lower alkyl, N,N-di-lower 
alkylamioo-lower alkyl, N-(hydroxy-lower alkyl) 

amino-lower alkyl, N,N-di(hydroxy-lower alkyl) 

amino-lower alk~~l or, together with the nitrogen atom 

to which they are bonded, form au azaalicyclic ring; 

and salts thereof ; in the treatment of diseases which 

cause an cxcess of metal in the human or animal body 

or are caused by it ; preferably in the form of pharma-

ceuucally acceptable preparations, in particular in a 

method for .he therapeutic treatment of the human 

body, and to a treatment method of this type . 

Halogen is, e -g , clilorioe, bromine or fluorine, but can 

also be iodine . 
The prefix "lo\~~cr" designates a radical having not more 

than 7 and in panicular riot more than 4 carbon atoms. 

Alkyl is straicht-chain or branched . Per se, e.g . .lower 

alkyl, or as a cor,u;uent of other groups, e .g . lower alkoxy, 

lower alkylnmioe, lower alkaneyl, lower 

all;vlaminocarboi ,l, it can be unsuhstituted or substituted, 

e.g . by halogen, hNdrosyl, lower 2lkoxy, trifluoromcihyl, 

cyclo-loNver alk\'1, azaalicyclvl o: phenyl, it is prefeiahly 

uusubstituted or ~ubsututed by hydroxyl. 
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3Lower alltl is, e.g., n-propl, isopropyl, n-butyl, isobutyl, I-Ie :eroaryl-lower alkyl designates a lower alkyl 
radical in 

preferably on the drogen atoms of the h l 
sec-butyl, tert-butyl, n-pentyl, neopent~ l, o-hexyl or , y east one which at 

is replaced by a heteroaryi group if the terminal C atom 
n-lleptyl,preferably methyl, ethyl and ii-proryl . ilalo-lower 

1 

, 
alkyl chain contains two or more carbon atoms. I`I-lower 

0- iJkyl is lower alkyl substituted by halogen, prcfcrably C13 
i l 5 alkylamino is, e .g ., n-propylamino, n-but) lamino, 
ne or or rioe or fluorine, in particular by lip to three ch 

I-propylamino, i-buiylamino, hydroxyethylamioo, pr.fer- 
fluorine atoms. 
Iower all:oxy is, e .g ., n-propoxy, isoPropoxy, n-butoxy, ably methylamino and ethylamino . In N,N-di-lower 

l substituents can be identical or differ- lk h " isobutoxy, sec-butoxy, tert-butoxy, n-am) loxy, isoamyloxy, 
-lower elkoxy is lower l H d h 

y e a all;ylammo, t 
eot. Thus N,N-di-lower alkylamino is, e.g ., N,N- 

a o et oxy. methoxy an 
alkoxy substituted by halogen, preferably chlorine or in dimethylaminq N,N-diethylamino, N,N-methylethylamino, 

N-methyl-N-morpholinoethylamino, N-meihyl-N- 
fluorine, in particular by up to three chlorine or fluorine droxyethylamino or N-methyl-N-beozylamino . h 
atoms. 

Carbamoyl is the radical H~N-('(O)-, N-lower alkyl- 
l di 

y 
Salts of compounds of the formula I are, in particular, 

pharmaceutically acceptable salts, especially salts with 
ower - carbamoyl is lower alkyl-HN---C(O)-and N,N- such as appropriate alkali metal or alkaline earth 

s bases 
~:Ikvlcarbamoyl is di-lower all:yl-N-C(O)-. 

l is HC(O)- and lower a1%1l-C(O)- and lkano L 

, 1 
metal salts, e .g . sudium, potassium or magnesium salts, 

h y ower a 
propanoyl, butaooyl or pivaloyl . acetyl e g it 

as pharmaceutically acceptable transition metal salts suc 
such as cyclic ines a i , . ., , 

Lower all:oxycarbonyl designates the radical lower alkyl- 
, m c zinc salts, or salts with organ 

such as tri-loweralkylamines o di 
p-C(O)- and is, e .g ., n-propoxycarborlyl, 

l 

, r - amines,such as mcmo-, 
dcoxy-lower alkvlamines, e_g. mono-, di- or trihydroxy- h - , i'opr'1poxycarbonyl, n-butoayearbonyl, isobutoxyearbony 

t-butoxycarbonyl te l 

y -o 
lower alkylam~,nes,+hydrory-lo~Nerallcyl-lowerall :ylamines , r , sec-butoxycarbony Y 

n-amyloxycarbonyl, isoamyloxycarbonyl, prcfctably meth- 
or polyhydroxy-lower all:ylamines. Cyclic amines are, e .g ., 

thiomnrpboline, piperidine or pyrrolidine . Suit- holine mor 
oxycarbonyl and ethoxycarbonyl. 

per se, e .g . aryl, or as a constituent of other groups, Aryl 

, p 
able mono-lower aIkylammes are, e.g ., ethyl- and tert- 

diethyl- and e s are i l ll , 
eg . aryl-lower alkyl or aroyl, is, e .g ., phenyl or naphihyl, 

.g ., , oe am :y 25 butylamine; di .3owcr a 
ropylnmine ; and tri-lower alkylamiucs are, e.g ., (hiso 

which is substituted or unsubsuluted . Argl is preferably p 
trimcthyl- and tric :thylamine . Appropriate hydroay-lower 

phenyl which is uosubsiituted or substitute(] by one or more, 

articular one or two, substituents, e .g . lower alkyl, lower in 
alkylammes are, e.g ., mono-, di- and triethanvlamine ; 

I' N- e are i l lk p 
trifluoromeih~~l, carboxyl, halogen nitro x l d h ll 

, .g ., , nes arn y hydroxy-lower alkyl-lower a 
it bl , , y , ro y ;oay, ,, 

N-lower nlkylar»ino, N,N-di- amino carbonyl alkox w l 
a e 

30 dime th) ~lamino- and N,N-dietbylamiooethanol ; a su 
e In l , , y er o 

lower alkylamioo, arninocarbonyl, lower 
. ucosamm polyhydroxy-lower all:ylamine is, e.g ., g 

other cases it is also possible to form acid addition salts, e .g, 
alkylarninocarbonyl, di-lower nlkylaminocarbonyl, 

aryl is Primarily l with strong inorganic acids, such as mineral acids, e .g . 
, or cyano . helerocyrloalkyl, heteroary 

henyl ~vhich is 'sub- or hth l a l h 
sulfuric acid, a phosphoric acid or a hydrohalic acid, with p y , p or n eny unsubsututed p 

stituted by lower alkyl, lower all:oxy, hydroxyl, halogen, 35 strong organic carbolylic acids; such as lower alkanecar- 
such as saturated or unsatur- etic acid id 

rarboxyl, lower all:oxycarbooyl, N, N-di-lower alkylamino 
, s, e .g . ac boxylic ac 

ated dicarbox)-lic acids, e.g . malonic, maleic or fumane acid, 
or heterocycloalkylcarbonyl . 

Aroyl is the radical aryl-C(O}- and is, e .g ., benzoyl, or such as hydroxycarboxylic acids, e.g . tartaric or citric 
such as lower alkane- or ic adds lf i h 

tuluoyl, nnphthoy1 or p-me1hoxybenznyl . Aryl-lower alkyl 
, on su t acid, or w 

Subsututed or iinsubsututed benzenesulfonie acids, e.g . 
is, e.g ., benzyl, p-chlorobcoz)1I, o-13uorc>benz~1l, phe~ylethyl, 

-dimethylaminobenzyl, h l 

40 
mrthane-orp-tuluencsulforlicacid .Compoundsofthefor- 

i , p y p-tolylmet 
p-clieih}°lnminobenzyl, p-cyanobenryl, p-Fyrrolidinohenzyl. 

c mula 1 having, an acidic group, e.g. carboxyl, and a bas 

can also be present in the form of internal uno 
Hoe mcy,:loalkyl designates a cyclc,alky1 radical having 3 to 

, ~roup, e .g . an 
i.e . in zx~ i~ iucrionic form, or a part of the molecule can salts 

3, in T: :iticular having from 5 to not more than 7, ring atoms, 
d i 

, 
45 be present as an riternal salt, and another part as a normal trogen an of N~ ~ hich at least one is a hetematom; oxygen, n 

alt 
wlCur are prcfcrrcd . Azaalicyclyl is a saturated cycloalkyl 

h 
. s 

the invention relates to the use of a com- In particular at radical having 3-8 in particular 5-?, ring atoms, in whic 
en atom . Azaalicyclyl is a nitro t i 

, 
pound of formula 1 for the treatment of diseases which cause 

d g oms ng a least one of the r an excess of iron in the human or animal body or are 
cause 

can also contain further ring heteroatoms, e g. oxygen, 
piperaziny1, mor- eridinyl i e it i lf so by it, preferably in the form of pharmaceutically acceptable 

i , p .g ., p s, ur, nitrogen or su 
pholioyl or pyrrolidinyl . Azaalicydyl radicals can be unsub- 

' ' 

c preparations, in Fardcular in :a method for the therapeut 
and to a treatment mLthod of t of the himan body he aznali- I slitutcd or substituted by halogen or lower alkyl . 

, treatmen 

cyclyl radic.,1s bonded via a ring nitrogen aiom, which are 
nated as piperidino dcsi k i 

this type . . 
In addition, th( in~~entioo relates to novel preparations , ~; nown, s prcferrecl, are, as 

ss comprising at least one compound of the formula I, in ~ hich 
y,ipcrarino, morpholino, pyrrolidino etc. _ 

or as a constituent of heteroan l e er se l R, and RS S"mcltaneoutily or independently of nne another , .g. , p llcternan 
othcr ~vh~~itucnts, eg . heteroaryl-lower nlk~ 1, is an aromatic are hydmcen, halogen, hydroxyl, lower allol, halo- carboxyl, halo-lower all:oxy lk - 
radical han ing from 3 to not more than 7, in j~ :~i ucular from 

in xhich st lcc~sl one of the ring atoms orc than 7 t 5 

, ozY, wer n lower alkyl, lo 
carbamo)'1, N-lower a]kylcarbamoyl, N,N-di-lower 

l , , in to no 
ring aton;s is a heteroatom, e.g . p)'rrol\l, iir,idazolyl, 

h l 

y or 
60 - eikylcsrbamcl'1 or nitrile ; RZ and R, simultaneous 

endcntly of one another are hydrogen, unsubsti- indc e~y , triaz()lNl, tcir .iznl~ l, oxazolyl, thiarolvl, furam l, ihic~p 
~~~r.+n~ l ('r y~~'rirnidi- thiaiiml l oxazin iml l , id 

p 
tuted or sutsututed lower all:anoyl or aroyl, or a 

radical 
, , y , ~ ~ r. : :: , 1 y p~r 

nNl. Hctero~,nl can be substituted or unsuh~tilutcd . 1-let- which can bc removed under physiological 
conditions, 

is hydrogen, lower Akyl, ; R rou ve c: t 
croar)l ~~hirh is unsubstituted or stibstituted b~~ one or more, 

lk l l 

3 p g i c e.g. a pro 
65 hydroay-lo\~~rr alkyl, halo-lower alkyl, carboxV-lower y , ower ~ in particular one or two, substituents, e.g . 

irifluorometh~l, carboxyl or lo~~er :~lkox ;'c:irbonyl, h~lc~be~ 
alkyl, lower LilkoNycarbonyl-lower alkyl, RoR;N-C 

aryl- r substituted aryl d : , 
is yrcferred . 

, o tute (O)-lower ., k\l, unsubst 
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lower alkyl, substituted by N-lower alkylamino, N,N-

di-lower dll:ylamino or pyrrolidino, or unsubstituted or 

substituted heteroaryl or heteroaralkyl ; R6 and R7 
simultaneously or independently of one another are 

hydrogen, lower alkyl, 6ydroxy-lower alkyl, alkoxy- 5 

lo~;-er alkyl, hydroxyalkoxy-lover alkyl, amino-lower 

alkyl, N-lower alkylamino-lower all:yl, N,N-di-lower 

alkylamino-lower alkyl, N-(hydroxy-lower alkyl) 

amino-lower alkyl, N,N-di(hydroxy-lower alkyl) 

amino -lower alkyl or, together with the nitrogen atom 

to which they are bonded, form an azaalicyclic ring; 

and salts thereof; and at least one pharmaceutically 
acceptable carrier, and lo methods for Ihcir preparation. 
These pharmaceutical preparations are those for 

enterel, in particular oral, and furthermore rectal, 
administration and those for parcntcral .idministration 

to warm-blooded animals, especially to man, the phar-

coacologiral active ingredient being contained on its 

own or together with customary pharmaceutical 

adjuncts . The pharmaceutical preparaiions contain (in 2 

percentages by weight), e .g ., from approximatrly 
0.()Ol°Io to 700%r,, preferably from approzimatcly 0.1% 

to approximately 100%, of the active ingredient . 

Phi rmaceuucal preparations for enteral or parenteral 

ddministralion are, e.g., those in unit dose forms, such as 

~ubar-coaled tablets, tablets, dispersible tablets, Lffervekent 

tablets, capsules, susperidable powders, suspensions or 

suppositories, or ampoules . These are prepared in a manner 

known per se, e .g . by means of conventional pan-coating, 

mixing, granulation or lyophilizaGon processes. Pharmaceu- 3 

iiczil pre};arations for oral administration can thus be 

nhtdined by combining the active ingredient with solid 

rariiers, if desircd Eraniiladng a mixture obtaincd and pro-

crssing the mixture or granules, if desired or necessary, after 

addition of suitable adjuncts to give tablets or sugar-coated 3 

iablet cores. 
Suitable carriers are, in particular, fillers such as sugars, 

e g. lactose, sucrose, mannitol or sorbitol, ccllulose prepa-

ratinos and/or calcium p6osphates, eg . tricalcium phosphate 

or calcium hydrogen phosphate, furthermore binders, such 

as starch pasics, using, e.g., maize, ,vhcat, rice or potato 

~,tarch, ~~latin, iragacanth, mcthylccllulose and/or 

pcilv~°in~ l~~yrroli~lone, and, if desired, disintcerants, such as 

;he abovcmentioned starches, furthermore caihoxymcthyl 

siarc}y crosslinkcd polyvinylpyrrolidone, acar or albinic 

arid or a salt thereof, such as sodium alginate . Adjuncts are 

yrimatily flow-regulating and lubricating agents, e .g . sali-

cylic arid, tale, stearic acid or salts thereof, such as mag-

nesium or calcium stearate, and/or polycthylene glycol . 

Sugar-coated tdblet cores are provided xith suitable, if 

desired enteric, coatings, using, inter alia, concentrated 

sugar udutions "°hich, if desired, contain gum arabic, tale, 

polyvin%lj,yrrolidone, polyethylene glycol dnd!nr titanium 

dioxide, coating solutions in suitable orgar,ic solvents or 

solvent mixtures or, for the preparation of rntere coatings, 

«oluuons of ~,uiiable cellulose preparations, ~,uch <<s acctyl-

CLllulo~W phth ::late or hydroxVpropylmethylc~lhiloce phtha-

Inte . Culoran1s or llibmeots, e .g . for the identilir.0uon or the 

rnarking of Various doses of aetive ingredient, can be added 

to the Iablets or sugar-coated tablet coatings. 
Di,peniblc t :iblc :s are tablets which rapidly disirlebrate 

in a ccnnipar ; tix°i-ly small amount of liquid, e-g. ti'dicr, and 

k~~hirh, if dcsircd, cc,ntain flavorings or substanrcs for mnsk-

ing the ta~lte of the active ingredient . They can i,il~~aota-

gcously be employcd for the oral administration of large 

indiVidual desIs, in which the amount of ac:i~~c in-redient to 

he ailmiui~tcrL d is so large that on administration as a ti,l,let 

G 
which is to be s~axllowcd in undivided form or without 

chewing that it can no longer be conveniently ingested, in 

particular by children . Further orally administrable pharma-

ceutical preparations are hard gelatin capsules and also soft, 

closed capsules of Ecli,tin and a plasdcizer, such as glycerol 

or sorbitol . The hard gelatin capsules can contain the active 

ingredient in the form of gramiles, e -g . as a mixture with 

fillers, such as lactose, binders, such as starches, and/or 

a glidants, such as tale or magnesium stearate, and, if desired, 

stabilizers . In soft capsules, the active ingredient is prefer-

ably dissolved or suspended in suitable liquids, such as fatty 

oils, liquid paraffin or liquid polyethylene glycols, it also 

being possible to add stabilizers . Moreover, suspendable 

5 powders, e.g . those which are described as "powder in 

bottle", abbreviated "PIB", or ready-to-drink suspensions, 

are suitable for an oral administration form . For this form, 

the active ingredient is mixed, e.g., with pharmaceutically 

~, acceptable surface-active substances, e .g ., sodium lauryl 

sulfate or polysorbate, suspending auxiliaries, e .g . 

hydroxypropylcellulose, hydroxypropylmet6ylcellulose or 

another known from the prior art and previously described, 

e.g ., in "Handbook of Pharmaceutical Ecipients", pH 

5 rcbulalor5, such as citric or tartaric acid and their salts or a 

USP buffer and, if desired, fillers, e.g. lactose, end further 

auxiliaries, and dispensed into suitable vessels, advanta-

geously single-dose bottles or ampoules . Immediately 

hcfore use, a specific, amount of water is added and the 

Suspension is prepared by shaking. Alternatively, the water 

can also be added even before dispensing . 
Rectally administrahle pharmaceutical preparations are, 

f$ ., `uPP°`ii°ries which cons_st of a combination of the 

active ingredient Nith a suppository base . A _suitable sup- 

5 pository base: is, c! .g ., natural or synthetic triglycerides, 

para{13n hydrocarbons, polyethylene glycols or higher 

a,lkaools . Gelatin rectal capsules can also be used which 

contain a combina!ion of the active ingredient with a base 

substance. Possihle base substances are, e .g ., liquid an 
triclycerides; polyc ihylenc glycols or paraffin hydrocarbons . 

For parcntcral .,dministration, aqueous solutions of an 

active inbrcdicnt in water-soluble form, e.g. of a water-

.soluble salt, are primarily suitable ; furthermore suspcnsioos 

as of the active ingredicnt, such as appropriate oily injection 

suspensions, ,it ituhle 1ipophilic solvents or vehicles, such as 

fatty oils, e.g . sesame oil, or synthetic fatty acid esters, e.g . 

ethyl oleate or trig3ycerides, being used, or aqueous injection 

suspensions which contain v iswsity-increasing substances, 

so e .g . sodium carboxymethylcellulose, sorbitol and/or 

dcxtran, and, if desired, also stabilizers . 

The dosage of the active ingredient can depend on various 

factors, such as :,c:ivity and duration of action of the active 

ingredient, severiiy of the illness to be treatod or its 

ss symptoms, mariner of adminisrration, warm-blooded animal 

species, scx, age, ',~~'( i,,,ht and/or individual condition of the 

Nvarm-bloodcd an .m .d . The doses to be administered daily in 

the case of oral uc`nunistration are between 10 and approxi- 

ho matcly 120 mg;7:~" in particular 20 and approximatrly SO 

mg,'kg, and for a Nca rm-bloodcd animal having a body 

weight of approxiina[cly 40 kg, preferably between approxi-

mately 400 mg a :]d aE)proaimately 4,800 mg, in particular 

approximatcly 800 mg to 3,=00 mg, which is espeeliently 

65 divided into 2 to 12 individual doses. 

Preferably, the invention relates to novel preparations 

comprising at lca<t oiie compound u:: the formula 1 in \s-hich 
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R, and RS simultaneously or independently of one another 
are hydrogen, halogen, hydroxyl, lower ~ .lkyl, halo-
lower alkyl, loNer all:oxy or halo-lower aikoay ; R, and 
R, simultaneously or independently of one another are 
hydrogen or a radical which can be rcmoved under 
physiological conditions, e.g . a protective group; R3 is 
lower alkyl, hydroxy-lower alkyd, carboxq-lower alkyl, 
lower alkoxycarbooyl-lower alkyl, R6R,N-C(O)-
lower all:yl, substituted aryl, aryl-lower alkyl, substi-
tuted by N-lower alkylaminq N,N-di-lower alkylamioo 
or pyrrolidino, or unsubstituted or substituted het-
eroaryl or heteroaralkyl; R6 and R. simultaneously or 
independently of one another are hydrogen, lower 
alkyl, 6ydroxy-lower alkyl, alkoxy-lower alkyl, 
;hydroxyalkoxy-lower alkyl, amino-lower alkyl, 
V-lower alkylamioo-lower alkyl, N,N-di-lower 
:ilkylamino-lower alkyl, N-(hydroay-lower alkyl) 

amino-lower alkyl, N,N-di(hyclroxy-lower alk~-1) 
amino-lower alkyl or, together with the nitrogen atom 
to which they are bonded, form an azaalicydic ring ; 
and salts thereof, and at least one pharmaceutically 
acceptable carrier, and to methods for their preparation. 
These pharmaceutical preparations are those for 
coteral, in particular oral, and furthermore rectal, 
administration, arid those for pareriteral :1dministradon 
lo warm-blooded Mimals, especially to man, the phar-
m2colngical active ingredient being present on its own 
or together with customary pharmaceutical adjuncts . 
The pharmaceutical preparations contain (in percent-
ages by wcight), e .g ., from approximatcly 0.(IOl% to 
7 00`70, preferably from approximaiely 0.1 %. to approxi-
mately 50%, of the active ingredient . 

7'6e present invention also makes available novel com-
pounds of the general formula I 

S 
alkylamino-loNNe : alkyl, N-(h)droxy-lower alkyl) 

amino-lower alkyl, N,N-di(hydroxy-loH~er alkyl) 

amino-lower iiIkyl or, together with the nitrogen atom 

to which they are bonded, form an azaalicyclic ring; 
5 

and salts thereof. 

Primarily, the invcntico relates lo compounds of the 

io formula I in which 

Rl and RS simultaneously or independently of one another 

are hydrogefl, halogen, lower alkyl, halo-lo%ver alkyl, 

15 lower alkoxy or halo-lower alkoxy ; RZ and R4 simul-
taneously or independently' of one another are hydrogen 

or a radical which can be removed under physiological 

conditions, e .~; . a protective group; R3 is RoR;N--C 
(O)-lo~~,ec alkyl, substituted aryl, aryl-lower all:yl, sub- 

'o sututed by N-lower alkylamioo, N,N-di-lower alkyl 

amino or pyrrolidino, or unsubslituted or substituted 
hetemarnlkyl with the proviso that R3 is not phenyl, 
substituted by halogen, nitro, nitrile, hydroxyl, lower 

LS alkyl, halo-lower alkyl., lower alkoxy or lower 

alkoxycnrboml, if Rz and R,, are hydrogen and R, and 

R5 are hydrogen, halogen, lower alkyl, halo-lower alkyl 

or lower alkoay ; Rb and R., simultaneously or indepen-

dently of one another are hydrogen, lower alkyl, 
?o hydroxy-lower alkyl, alkoxy-lower alkyl, 

hydroxyalko?:y-lower alkyl, amino-lower alkyl, 

N-lower alkvlamino-lo%ver alkyl, N,N-di-lower 

alkylamino-loti"cr alkyl, N-(hydroxy-low~er alk~l) 

35 
arnino-lower alkyl, N,N-di(hydroxy-lower alkyl) 
amino-lower ,tlkyl or, together with the nitrogen atom 
to which they are bonded, form an azaalicyclic ring; 

and salts thereof 
\ R°o \ 

R~ ~ I R5 

ORZ N-N 
\ 
R3 

an 

In particular, the invention relates to compounds of the 

40 formula 11 in which 

R, and R5 simulianeously or ipdependently of one another 
arc hydrogcn, halogen or lower alkyl; R2 and R4 are 

hydrogcn ; R ; .s RoR,N-C'(O)-lower alkyl, substituted 

as aryl, suhstitui,d by carboxyl or R8R9N--C(O)-, aryl-
lower alkyl, substituted b} N-lower alkylamino, 1,N-

di-lowcr adk\7amino or pyrrolidino, or unsubstituted or 

substituted heteroaralk}1 ; R6 and R-7 simultaneously or 
independently of one another are hydrogen, lower 

5o alkyl, h\droxy-lower alkyl, alkoxy-lower alkyl, 
hydroxyalkoxy-lower alkyl, amino-lower alkyl, 
N-lower i+lkylamino-lo%ver alkyl, N,N-di-lower 
alkylamioo-1,~%v~%ver alkyl, N-(hydroxy-lower alkyl) 

amino-loNvcr .Ayl or N,N-di(hydroxy-lower t,lkyl) 
55 amino-lovvcr : :lkyl or, together with the nitrogen atom 

to which they arc bonded, form an azaalicyclic ring ; R8 

and }29 simultancously or independently of one another 

are hydrogen or lo%ver alkyl or, together xiih the 

60 
nitrogen atom to \0hich they are bonded, form an 
azaalicy°clic i inc; and pharmaceutically acceptable salts 

thereof. 
The invention nlates esperially to the specific compounds 

of the formula 11 <<i,,d Iheir salts, in pxrticulzr their pharma-

65 ccuucally acecptahle salts, described in the examples: 

"The compounds can 5e prepared in a manner known per 

se by, e.g ., 

in which 
R, and R5 simultaneously or iride pcndenily of one another 

are hydrogen, halogen, lower-alkyl, halo-lower alkyl, 
lower alkoxy, halo-lower alkoxy, carboxyl, carbamoyl, 
1V-lower all:ylcarbamoyl, N,N-di-lowet xlk~lcarbam-
o%l or nitrile ; R, and R, simultaneously or indepcn-
denily of one another are hydrogen, .unsuhsututed or 
substifutud lower alkauoyl or aroyl; or a radical which 
can he removed under physiological conditions, e .g . a 
protective group; R3 is R6R,N--C(0)-lo%vcr ::lkyl, 
unsubsiitutud or substituted aryl, aryl-lowcr sub-
sdtutcd by N-lower alkylamino, N,N-di-lo%ver 1ll:y-
lamino or fyrrolidino, or nosub~ututed or ~ub~tituted 
hctcroar%l or hcicroaralkyl, with the proviso ihat R3 is 
not phcnvl or phenyl substituted by ha!, ,,en, r,itro, 
nitrile, h~droa\l, lower alkyl, halo-lrnver : :kcl, lower 
alkosy or lower alkoxycarbonyl if Rz ~,nd R, are 
h~~lr~~cn, and R, and RS are h%drogen, hnln,_,en, lower 
alk~l, h~lo-lo~er :~lky1, loNer ~1koXY or niu :l , R6 and 
R, ~,imultancouSly or independently of one anniher are 
)~~drogen, lower alkyl, hydroxy-lower alk~l, clkoxy-
lower ;,Ikyl, hydroxyelkoxy-lcrwer alkyl, amino-lower 
slkyl, N-loNver nlkylamino-lower alkyl, N,N-di-lower 
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a) reacting a compound of the formula III 
10 

reaction mixture. It is preferably carfied out at ambient 
temperature or elevated temperature . 
Process (b) 

']'he reaction according to process (b) corresponds to the 
5 reaction of benzoxazinones with hydrazines, which is 

known per se [Wagner et al ., Z. Chem . 21 :261 (1951) and 
Ryabukhin et al, }ihim. Grterotsiklic6eskil:h Soed . (3), 
406-410 (1983)] . The reaction is carried out in a polar 
solvent or solvent mixture, preferably in a lower all:anol, in . 

to particular methanol or ethanol, if desired with addition of a 
base, such as a tertiary arnine, in particular tri-lower 
alkylamine, if the compound III and/or N is present as a salt, 
e.g . as a hydrohnlide . The reaction proceeds with tooling, at 
ambient temperature or at elevated temperature up to the 

ts re flux temperature of the reaction mixture. In a particularly 
preferred embodiment, the reaction is carded out under 
reflux in ethanol. 
The starting compounds V are accessible, e.g ., by 16e 

reaction of appropriately substituted salicylic acid with 
;o appropriately suhstituted salicylamide in the presence of 

thiooyl chloride (CH 388252 and Brunetti and Luthi, 11, Iv. 
_ ('him. Acta 55:1566 (1972)]. In addition, the starting com-
pounds V can be prepared by heating a mixture of appro-
pdakly subsNtutcd selic~~loyl chloride with suitably substi-

25 tuted salicylamide . Process (c) 
Process (c) corresponds to the reaction of diacylamines 

with hydrarincs, which is known per se [Einhoru et al., 
I_icbigs Ann . Chrm . 343 :229 (1905), Brunner, Ben dtsch. 

M chem . Ges. 47 :20-, 1 (1914) and Brunoer, Mh . Chem . 36:509 
(1J75)]. The reaction takes place in polar, protic solvents 
under weak acid catalysis, preferably in aqueous acetic acid 
at elevated tempc;ature. 
The compounds of the formula II can also be prepared 

?5 according to further processes which are known per se, e.g. 
according to the 1-rocesses which are described by Temple, 
in : The Chemistry of lieterecyclic Compounds, -,,'ol . 37, 
John Wiley R Sons, New York (19£1) . 

Protective groi :ps, their introduction and removal are 
ao desciibcd, e.g ., in McOmie, Protective Groups in Organic 

Chemistry, }'lenum Press, London, Newlork (197?), and in 
Mcthoden der organischeo Chcmie [Methods of organic 
chemistry], 13oubcn-Wcyl, 4th Edition, Vol. 1571, Gcotg 
Thieme, Stuttgart (1974), and also in Gceene, Protective 

as Groups in Organi, Synthesis, John Wiley, New York (1981) . 
It is characteristic of protective groups that they can be 
removed c;sily, i .c . without undesired side reactions taking 
place, e.g . wlvolctically, reductively, photolydcally or alter-
natively under physiological conditions . 

so Hydroxyl groups can be present, e.g., in the form of an 
easily cleavable ester or ether group, preferably of an 
zlkanoql or aralkano}1 ester group or of a cyclohelcroalkyl, 
aralkyl or alkoay;dkyl ether group, but also of a sil\ l ester 
or silyl ether group, in particular as an acetyl or berizoyl ester 

ss or as a tetrahydruFyranpl, benzyl or roctlioxymethNi ciher. 
The starling mt,tcrials of the formulae Ill, 11; V and V1 are 

novel in some rises and likewise a subject of the present 
invention. If nec«sarv, suitable protective groups can be 
introduced or further dcrivatization can be carried out 

w according to known methods. 
The protective i-roups v°hich are not a constituent of the 

&sired final product of the formula II are removed in a 
manner known per se, e g. by means of solvolysis, in 
j~arlicular h)-drol\sis, alcuholrsis or acidolysis, or by means 

65 of reduction, opt;on:,lly stepwise or simultaneously. 
Compounds o1 ihe formula ll can also be converted into 

other compounds of the formula II or the formula I . 

\ R°0,,\ 
Rj- ~ I R5 

N \~J 
OR2 S'-S 

(ug 

in ~~~hich R� R. ., R, and R5 are as defincd above and X' 
is an anion, with a compound of the formula IV 

R, :~[I-'~Hz ~M 

in which R3 is as defined above, or a salt thereof; or 

b) reacting a compound of the formula V 

0 

\N OR4 

0-11 

J-RS 

/ 

in which R� Rq and RS are as defined above, or a salt 
thereof, with a compound of the formula IV 

in which R3 is as defined above, or a salt thereof; or 
c) reacting a compound of the formula VI 

0112 O O 

y' ` 

xi ~ H I Rs 

R,O 

in ~~~hich R� R.., R,, and R5 ere as defmed above, with 
a compound of the formula 1V in tihich R, is as 
defined above, or a salt thereof; 

and thrn converting this compound, if necessary, into a 
compound of the formula II by removal ofproiecdve groups, 
and, if desired, converting it into another compound of the 
formula lI and/or, if desired, converting a salt obtained into 
the free compound or into another salt, and/or, if desired, 
converting a free compound of the formula 11 obtained and 
having salt-forming properties into a salt . 

In the fallo%\ ing more detailed description of the process, 
[lie symbols R,- RS are as defined under the formulae 11, Ill, 
1V ; V and Vl, if not stated otherwise. 
Process (a) 
The reaction according to process (a) eorrr~ponds to the 

ring rearra~~crncnt rrucdon of 1,2,4-dithiazoli :linc-s to 1,2, 
4-triazules, \\ ith hydrsrines, which is known per k [Wagner 
et al ., Yharmar.ic 35:48-49 (19F>0)] . X' can he any dcsircd 
snion, prefciahly a halogen anion, in particular a bromine 
anion. The rcanion can take place with or tiithout >ulvcuts, 
:,dvantagcou~ly it is carried out in a polar solVcnt or s0lvcnt 
mixture, in ihis c ase the compound N can he prcscni assuch 
or <ilternativcly as a solvale, in particular as a hydrate. The 
reaction proceeds with cooling, at ambient temperature or 
clcN°ated Mn:,~crature up lo the rcflux temper~oure of the 
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Thus it is possible to hydrolyze, e.g ., a compound of the 
formula Il in which R3 is an aryl-carboxylic acid ester 
radical, to the corresponding arylcarboxylic acid, a com-
pound of the formula lI being obtained in which I2 ; is a 
carbcxylic acid radical. 7fie reaction is carried out, c g., in 
a polar solvent mixture of a cyclic eiher and an ~jlkanol with 
addition of an alkali metal hydroxide. 
When starting compounds of the formula I or any inter-

mediates contain. interfering reactive groups, e .g . carboxyl, 
hydroxyl or amino groups, these can be temporarily pro-
tected by easily removable protective groups. 

To work up the compounds of the formula H obtainable or 
their salts and, if necessary, the intermediates, customary 
processes are used, e.g . solvolysis of excess reagents ; 
recrystal-lization, chromatography, e .g . partition, ion or gcl 
chromatography, partition between an in-organic and 
nrg.,nic solvent phase; single or multiple extraction, in 
parucular after acidification or increasing the bnsiciiy or the 
salt content, drying over hygroscopic salts or at elevated 
iemperature, if (Iesired \N ilh passing through or passing by of 
a bas stream ; digestion; filtration, washing; dissolution ; 
cvaporadon (if necessary in a vacuum or high vacuum); 
distillation ; prccipitadon ; centrifugation ; crystallization, e .g . 
of compounds obtained in oil form or from tire ruoiher 
iiquor, it also being possible to se:ed the final product with a 
,rysial ; lyop6 :lizauon ; or a combination of two or more of 
;he \vorking-up steps mentioned, \thich can also be 
cmplcyed repeatedly ; etc. 

Starting materials and intermediates can be usud in pure 
form, e .g . after working up, as last-mcritioned, in partially 
fIuufed form or alternatively, e.g ., directly as crude prod-
ucts . 

The compounds, including their salts, can also be 
,,htained in the form of hydrates or u1vates, or thcir cryslals 
c,in include, e.g ., the solvent used for crystallization . 

Solrents and dilnenis are, e .g ., vvaier, alcoho]s, e.g . lower 
.,lkanols, such as methanol, ethanol, pmpanol, hutanol or 
cihN7cne g!ycol monomethyl ether (methylcellosolve), diols, 
~uch Ls eihVleDe glycol, tri- or polvols, such as glycerol or 
<'icih% lcne clycul, or aryl alcohols, such as phenol or bcnz~~l 
;,lrnhul, a,dd amides, e .g . eadboaamides, such as N,N-
,'im, th\ lfcumamide, or N,N-dimethylacetamide, amides of 
inor~anic aciL3s, such as hexameih)lphosphor:iniide, cthers, 
c.g . cYclic ethers, such as tctra'hydrofuran or dioxaoe, or 
acyclie cihers, such as diethyl ether or eili~lcne Llycol 
~imetl~yl ether, halogeoated hydrocarbons, such as halo-
lower alkaoes, e .g. mcthylene chloride or chloroform, 
keton<:s, such as acetone, iitrites, such as aeclonitrile, esters, 
such as ethyl acetate, bisall;ane sulfoxides, such as dimethyl 
sulfoxide, nitrogen heten:icycles, such as 
N-mc".hvlpyrrolidone or pyridine, ha~drocarbons, C V . lower 
~lkanes, such as hexane or heptane, or aromatics, stich as 
hcnzene, toluene or xylenc(s), or mixtures of ihecc solvents,, 

~t bcin¬ possible for the suitable soIVcnts in cach caSc fur the 
,tbovcroenuoncd rcactions and working-up sips to be 
sclechO. 

In the proc,ss of the present invention, those s!ariing 

~ubstances and iricrmcdiaies, in each cvse in free form or in 

salt form, are pr( fcrabty used which lead to the compounds 

11 or their s .,Its described as particularly valuable at the 

uulSct . NoVcl siarung substMces and inlermc(liaics., in each 

case in free form or in salt form, for the prepariiion of the 

compounds lI or thcir salts, their use and processcs for ,heir 

preparation also form a subject of the invention . 

The: invemion <ilso rclates to those embodiments of the 
process in x\I;i,h a compound obtainable in any Llc>ired 
p~oce~ss stabe as :in intennecliatc is ua~d as a s~arting u~aie rial 

12 
and the missing proccss s leps are carried out, or in which a 

starting substance is formed under the reaction conditions or 
is used in the form of a derivzuve, e .g . of a salt thereof. 

Salts of compounds lI can be prepared in a manoer koov~~n 
s per se . Tlus acid addition salts, e.g ., of compounds 11 are 

obtained by treatment with a suitable acid or a suitaLle 
ion-exchange reagent and salts with bases are obtained by 
treatment with a suitable base or a suitable ion-exchar-)ge 
reagent. Salts of compounds of the formula II can be 

7o converted in a customary manner into the free compounds 
II ; acid addition salts can be converted, e .g ., by trcatment 
with a suitable basic agent or a suitable ion-exchange 
reagent; and salts wii6 bases can be converted, e.g ., by 
treatment with a suitable acid or a suitable ion-exchange 

is reagent. 
Salts of compounds lI can be converted into other salts; of 

compounds II in a rnanner known per se ; acid addition salts 
can be convertcd, t .g ., into other acid addition salts, e.g . by 
treatment of a salt of an inorganic acid, such as a 

:o hydrochloride, with a suitable metal salt, such as a sodium, 
harium or silver salt, of another acid, e .g . Silver acetate, in 
a suitable solvent, in which an inorganic salt formed, e .g . 
silver chloride, is insoluble and thus precipitates from ihe 
reaction mixture. 

25 Depending on the procedure or reaction conditions, lhe 
compounds 11 \vith s.dt-forming properties can be obtained 
in free form or in the form of salts. 
As a result of the close rel~.tionship between the com-

pound 11 in free fonn arid in the form of its salts, in what ll~las 
so been said above and what follows, the free compound It or 

its sahs are, if appn priate, to be understood analogously a nd 
capedicntly as also meaning the corresponding salts or the 
free compound II . 
The compounds ll including their salts of salt-forming 

?5 compounds can also be obtained in the form of their hydra tes 
and!or include othcr solvents, e .g ., if ,,Ppropuate, solvents 
us,d for the crystallization of compounds present in solid 
form . 

Pie compounds li and their si Its, depending on the choice 
40 of the starting substances and working procedures, can be 

prcscnt in the fon-,i of one of the possible isomers, e .g . 
sicrcoisomcrs or tautorners, or as a mixture thereof . 1n this 
context, pure isomc is ubininable are, e .g ., pure enaritiomers, 
pure diastereoisom(rs or pure tautomers. Correspondin-ly, 

<5 isomer mixturestihichcaobeprcscntare,e .g .,racematesor 
diasteceoisomer mi-xtures. Isomer mixtures of compounds II 
in free form or in salt form obtainable according to the 
process or in other w~ays can be separated into the compo-
nents in a customary manner, e.g . on the basis of the 

so physicochemical dil7~erenecs of the constituents, in a known 
marnerby fractioml crystallization, distillation aod/or chro-
matography . Advam .geously, the more active isomer is 
isolated . 
The following cxzmF.les are: intended to illustrate the 

55 invention described above, but without restricting it to the m. 
(Above and below, the following abbreviations-if L-iot 
stated otherw ise-are used : h, hour(s); m -p ., melting poi nt ; 
DMSO- do, hexadeuterodimeth\ l sulfoxide) 

60 EXAMPLE 1 

3,5-Bis(2-hydrox~phen~ l)-I-(2-h),droxyethyl)-1H-
[1,2,4]triazole 

720 g of 2-(2-hydrox\Iphenyl)benz[e][1,3]oxazin-4-one 
05 are suspended in 7(10 ml of methanol and treated with 7.6 g 

?-h~Idroxycthylhydrazinz .'1'he mixture is boiled under reft_ux 
for 1 h, cooled arid 1 00 nil of water are added. The cryst als 
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precipitating in the course of this are filtered off and washed 
with methanol/water. After drying, the title compound 
remains as colorless crystals of m .p . 145-147° C. The 
starting material can be prepared, e.g., as follows: 
a) 2-(Z-Hydroavphen}1)bcn~/ie][l,',]oxazin-4-one 

106_0 g of salicvloyl chloride and 93 .0 g of s.dic\lamide 
are mixcd and heated at 170° C. for 30 min until hvdro~,cn 
chloride no longer escapes. The mixture is cooled all(] the 
residue is crystallized from ethanol. After drying, :-(2-
hydroxypheo~l)benz[eJ[1,3]oxazin-4-one is obtained as 
~li~h~ly yellow crystals of m.p . 206-:OS° C. 

14 
trimeth% l-l-propen-l-amine [CAS-Rcg.-No . 26189-59-3] 
are stirred for 2 h in 50 ml of tetrabydrofuran. 2.2 ml of 
tricthylamine and 0.8 ml of morpholioe are added and the 
mixture is stirred at room temperature for 18 h. It is poured 

5 onto water and extracted with ?thyl acetate . The combined 
organic phases are dricd over sodium sulfate and concen-

trated on a rotary evaporator . The residue is cnstallized 
from isopropanol . After drying, {4-[3,5-bis(2- 
h),droxyphenyl)-[1,2,4]triazol-l-yl]-phenyl]morpliolin-4-

to pl-methanone remains as colorless crystals of m.p . 
157-160° C. 

EXAMPLE 2 

L?thyl [3 Sbis(2-h),droY~~p6(:nyl)-[1,2,4]triazol-l-yl] 
acetate 

`1 5 g of _-(2-h~~droxyphen~l)benz[e][7,3]oxazin-4-one, 
30 .5 ml of tricihvlamine and 13 .4 g of clhyl hydrazinoac-
ctate h%~drochloride are boiled under reflux for 0.5 h in 450 
ml of ~cihanul . On cooling, the product prccipitales in 
crvst.dline form . It is filtered off and %vashcd with eihanol. 
After (it \'ing, eihyl [3,5-bis(2-hydsoavphcnyl)-[1,2,4] 
iriazcd-7-\1]acctate remains as colorless crystals of m.p . 
172- [_W; 

LXAMPL.E 3 

°,5-13is('-hydroxyphcoyl)-1-(2,2,2-trifluoroc~h~ l)-
713-[1,2,4]triazole 

1 .38 g of 2-(2-hydroxyphenyl)benz[e][1,3]oxazin -4-one 
boiled under rcflux for 0.5 h with 1 .6 of 2,2,2-
!rifluorethvlhydrazine in 20 ml of ethanol . The mixture is 
Cooled, poured onto water and extracted with ethyl acetate . 
Fhe cuMbined organic phases are dried over sodium sulfate 
and concentrated on a rotary evaporator. The residue is 
crvsta,llis.cd from methanol/water. After drying, 3,5-bis(2-
h~Jdrcx~phcn~l)-1-(2,',2-~rifluororihyl)-lH-[l,_,4]triazole 
remains as Colorless crystals of m.p . 154-156° C. 

LXAA9PLE 4 

EXAMPLE 7 

~5 {4-[3,5-Ris(2-h}~droxyphenyl)-[1,2,4]triazol-l-yl]-
phen~l]-(4-anethylpiperazio-l-\l)-methanone- 

3 g of 4-[3,5-b :s(2-1iydrox~~phen)rl)-[l,?,4]tdazol-l-)1]-
6enzoic acid (Example 5) and 7 .25 ml of 1-chloro-N,N-2-
trimethyl-l-propen-7-amine are stirred for 2 h in 50 ml of 

=~ tetrahydrofuran. 2? ml of t.iethylamine and 1 ml of 
N-methylpiperazine are added and the mixture is stirred at 
room temyxrature for 48 h. It is poured onto water and 
cstractcd with ethnl acetate . 7"he combined organic phases 
arc dried over sodium sulfate and concentrated on a rotary 

=' evaporator. The r«idue is crystallized from isopropanol . 
After drying, {4-[3,5-bis(Z-hydroxy-phenyl)-[2,4]triazol-l-
~1]-p6enyl]-(4-meth)ipiperazin-l-yl)methanone remains as 
colorless crystals uf m .p . 226-''_279° C. 

30 EXAMPLE 8 

3,5-Bis(2-hydrcxNphenyl)-l-(4-methoxyphenyl)-1H-
[7,2,4]triazole 

5 g of 2-(2-hydr(,xvphenyl)b(-nz[e][1,3]oxazin-4-one, 3.7 
d of 4-mcihoxyphenvlhydrazioc hydrochloride and 3 in] of 
tricthylamine are boiled under reRux for 2 6 in 75 ml of 
Lthanol. The mixture is cooled, poured onto water and 
rxiracted A 'ith ethcl acetate . Die combined organic phases 
~,re dricd over k),',iimrl sulfate and concentrated on a rotary 
cVaporalor . The rc,idtie is crystallized from isnpropariol . 
After drying, 3,5-bis(Z-hydrox),phenyl)-1-(4-
mcihoa~~phenN'1)-111-~1?,4]taazole remains as colorless 
crystals of m.p . 179-i51° C. 

?5 

ao 

Z,S-R:s(2-t.~ drox~phen~l)-1-(4-nitrophenyl)-7 H-[l, 
_,4]Iria2olt 

LO g of 3-(2-h~droavphenyl)benz[c][7,=]oxarin-4-one, 
0.5 ml of tricthylamine and 0.7 g of 4-nitrophenNih~~drazine 45 
hydrcchloride are boiled under reflux for 1 h in 10 ml of 
tt6anol. On cooling, the product precipitates in crystalline 
form . It is Idle red off and washed with ethanol. After drying, 
3,5-bis(2-h~droxyp6e~yl)-1-(4-~itrophenyl)-ll~-[7,2,4] 

EXAMPLE 5 

4-[3,5-13i~(~-hydrox~-phenyl)-[1,~,4]tdazol-l-~1] 
beowic acid 

5.0 g of --(_-h~drex~phen~l)bc~z[e][:,3]osarin-4-o~e 
and 3.5 g of 4-hnurar.inobcnzoic acid are boiled uuclcr rL13ux 
for Z h in 75 ml of ethanol. 'fhe crystals prccipita:tir ; o0 

cooling are H ashed with ethanol . After drying, 4-[3,J-Si~(2-
hvdrosyphem7)-[1,2,4]triazol-l-yl]-beozoic acid remains as 
colorless crystals of m.p . '64-<65 C. 

LXA'v1PLE 6 

{4-[3,5-T3i~,('--h),droxyphen,~~l)-[1,2,4]triazol-l-\ 1]-
phen~l} morpholin-4-y1-methanone 

3.0 g of 4-[:~,~-bi~(2-hydroa~};hcnyl)-[1,2,4jtriazcl-l-~1] 
bcnzoic acid (Example 5) and 1 .225 nil of cliloro-N,N-2- 

EXAMPLE 9 

3,5-Bis(2-hydmxvphen~'1)-1-(2,4-di8uorophenyl)-
111-[1,2,4]triazole 

5.0 g of 2-(2-hydroxyphen ;yl)ben4c][1,3]oxazio-4-one, 
3 .9 g of 2,4-diHuorc;phenylhydrazine hydrochloride and 3 ml . 
of triethylamioe are boiled under rc8ux for 2 h in 25 ml of 
ethanol. The mixture is cooled, poured onto- water and 
c-xtracted with eth\l acetate . The combined organic phases 
are dried over sodium sulfate and concentrated on a rotary 
evaporator. ]lie rtsidue is crystallized from ethanol . After 
drying, 3,5-bis(2-h\-(Irox%phcnylj-l-(2,4-difluoro-phenyl)-
7H-[1,2,4]triazole rcmains as colorless crystals of M .P . 
144-146C . 

50 

~.S 

60 
EXAMPLE 10 

3,5-Bis(2-hNdrox\j,hcn% ;)-1-bcrzyl-l 1l-[1,2,4] 
triazole 

es 5 .0 g of 2-(2-hydroxvphenyl)benz[e)[1,3]oxazin-4-one 
arc boiled under reljux for 4 h with 3.4 g of benzylhydrazioe 
hydro_hloride and 5 .9 ml of tuethylamine in 50 ml of 
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ethanol . The mixture is cooled, poured onto w~~ter and 

extracted with ethyl acetate . The combined orp,anic phases 
are dried over sodium sulfate and conecotrated on a rotary 

evaporator. The residue is crystallized from isepmpanol . 

After drNing, 3,5-bis(2-h~drox~phcml)-1-bcnzyl-7H-[7,2 ; 

4]triazole rem~iins as colorless crystals of m.p . 166-10b' C. 

EXAMPLE 11 

4-[3,5-Bis(2-hydrox~~phenyl)-[7,2,4]tdazol-l- . 
ylmethyl]benzunitrile 

5.0 g of 2-(2-hydrox~phenyl)beQZ[e][1,3)oxario-4-one, 
_, .9 g of 4-cyanobenzvlhNdra2ine hydrochloride and 6 ml of 
triethylamine are boiled under reflux for 3 h in 50 ml of 

cthanol. 7'he mixture is cooled, poured onto water and 

exiracted with ethyl acetate . The combined organic phases 

are dried over soolium sulfate and concentrated on a rotary 
c\°aporaior. The rc~idue is crystallizcd from ethanol/water. 

After drying, 4-[3,5-bis(2-h~~droa:Nphc~~~l)-[1,2,4]triazol-l-
~lmcthvl]benzonitrile remains as colorless crystals of m.p . 

147-149° C. 
EXAMPLE 12 

3,5-Bis(2-hydroxvphen~ l)-1-(4-
diethylamioobe nz)!l)-I 11-[1,2,4]Iria2ole 

5.0 g of 2-(Z-hydroxyphenyl)benz[e][7,3]oxarin-4-ooe 
are boiled under ref3ux for 18 h with 5 .4 g of u 
4-dicth~~laminobenzylh~~drazine hydrochloride and 6.7 ml of 

triethvlamine in 50 ml of ethanol. The Mixture is poured 

onto water and extracted with ethyl acetate . The combined 

organic phases are dried over sodium sulfate and conceo-

traled on a rotary evaporator. The residue is cnstallized 30 

from isopmpanol . After drving, 3,5-bis(2-hydroxvphenvl)-
1-(4-dicth~'lam inobcn2ylj-l H-[l,:?,4]tri2~ole rc rui :,ins as col-

urless crystals of m .p . 125-127° C. 

EXAMPLE 13 

3,_S-Bis(2-hydroxvghenyl)-l-(4-pyrrolidin-l-
ylbenzyl)-1 H-[1,2,4]triazole 

5 .0 g of '-(2-6ydroxyphen~~1)benz[e][1,3]oxazin-4-one 
are boiled under rcllux for 18 h with 5? g of (4-pyrrolidio-

1-yl-henzN '1)hydrazine hydrochloride and 6.7 ml of Iricthy- ao 
leimine in 50 ml of ethanol. The mixture is poured onto \i ater 

and extracted %a°ith ethyl acetate . The combincd organic 

j ;hase_s are dr9,d over sodium sulfate and concentrated on a 

rotary evaporator . 'The residue is crystallized from ethyl 

acetale,Iicxane . After drying, 3,5-bis(?-hydro~~phcngl)-1- 45 

(4-pyirrolidin-l-) lmcthN I) -I ll-[l,2,a]tria'r.olc rcm.,ins as col-

orless crystals of m.p. 153--155° C. The starting material can 

be prepared, e.d ., as follows: 
a) (4-Pyrrolidin-l-)~1-benz),l)hydrazine hydrochloride 

7.0~ g of a-p) rrolidiiiobenzaldehyde and 5.3 g of tert-butyl so 
carbazate arc boiled under reflux for 5 h in 50 ml of ethanol. 

The mixture is coolcd, diluted with ethanol to _250 ml, 1 .0 g 

of m,lladium;cafion (10`,c) is added and the mixture is 

16 
4-h}drazinomtih}lryridine hydrochloride. in [CAS-Reg . 

No . : fi9598-56-7] aiid 10 ml of tdethylamine in 50 ml of 

cthanol. The mixture is cooled, poured onto water and 

catracted with ethyl acetate . The combined organic phases 

s are dried over sodium sulfate al concentrated on a rotary 

evaporaror . The re~-idue is crystallized from isopropanol . 

After drying, 3,5-bis(2-hNdrox~~phefl),l)-1-(pyridio4-
~~lmcth~~l)-113-[1,2,4]iriazole remains as colorless crystals of 

m.p . 10-199° C. 
10 EXAMPLE 15 

3,5-Bis(Z-hyd; (~N,N'phenyl)-l-(pyddin-3-ylmethyl)-
1H-[1,2,4]triazole 

75 

:u 

5.0 g of ~-(2-h~drox~~henpl)benz[c][l,3]oxazin-4-c~ne 

ere boiled under rctlux for 5 h with 6.2 g of 

3-hvdrazinometh~~lFiyridine hydrochloride (57616-01-0) and 

13 ml of triethylamine in 50 ml of ethanol . The mixture is 

cooled, poured onto water and extracted with ethyl acetate . 

The combifled orVanic phases are dried over sodium sulfate 

and concentrated on a rotary evaporator . The residue is 

crystallized from isopropaool . After drying, 3,5-bis(2-

hydroay-phl -(Iyridin3-qlmethyl)-lH{1,2,4]iriazole 
rcmains as colorless crystals of m.p . 714-176° C. 

EXAMPLE 16 

3,5-I3is(5-chloro-2-hyclrox~~phenyl)-1-(2-
hydro>ycthyl)-1I3-1.1,2,4]niazole - 

15 .0 g of 6-cliloru-2-(5-chloro-'?-hydroxyphenyl)benz[e] 
[],3]oxazin4-one arc: boiled under reflnx for 2 h with 4 ml 

of hNdroxyelhylhydrazine in 50 ml of ethanol. The cn~tals 

precipitating on coo 'ing are crystallized from ethanol;'~,vater. 

After drying, 3,5-bis(5-chloro-Z-hN(Iroxyphcnyl)-1-(2-

hydroxyeih,,, l)-1H-[1,2,4]iriazole: remains as colorless crys-

tals of m.p . 1f,6-7?0° C. The. start;ng material can be 

prepared, e .g ., as follows: 
j) G-Chloro-2-(5-,_hloro-2-hydrox),phenyl)benz[e][7,3] 

oaazio4-one: 
40.0 g of ` rh'(orosaliamide and 54 .0 g of 

salic\ lic d are boiled under reflux in 400 ml of 5 -Chloro, 
I 

Ca 
I'l.5 nil (4` pyridine- 38 ml of thionyl Ln JFICT addii;oll () - 

I 
I 
i1oride are added in the course of Z h, the mixture is surred 

for a further 1 h and the solvent is then distilled off under 

rcduced pressure . 1-he residue is suspended in '00 ml of 

uhanol, filicred off and washed with ethanol . After drying, 

6-ctiloro-2-(5-chloro-2-hydrox\phenyl)benz[e][l,3]oxazin-
4-one is obtained as slightly yellow crystals of m .p . 24Cr248 

C. 

EXAMPLE 17 

4-[3,5-T3is(5-chloro-2-hy(lrcxvp6eoyl)-[1,2,4]triazol-
1-~-1]bcowic add 

hydrogenated until l mole of hydrogen per mole of ~tarting 3 .0 S of 6-chloro-2-(5-chloro-2-hydroxyphenyl)be%[e] 
material has hccn L,bsorbcd . The catalyst is filiered ~_ :1T and 55 [l,3]oxazin-4-one and 1 .7 g of 4-hydrazinobenzoic acid are 

the filtrate is cenccntraied to dryness on a rotary cv :~I,or :+tor. builed under reflux for 2 6 in 40 ml of ethanol. The crystals 

The residue is tJken up in 90 nil of 4 M hydrogen c},ic, :ide/ precipitating on cooling are recrystallized from isooropanol . 

dioxame and «ilc~wcd to stand at room temperature for -0 h. Afte~ drying, 4-[3,5-bis(5-rhloro-=-hydroxyphenyl)-f1,2,4] 
After freeze-cln'ing, (~-pyrrolidin-l-ylbenzyl)-hcc3r :,zine . 

hydrochloride is ubt:incd as a yellowish solid. MS : ]92 ~~~ [nawl-l-yl]ben'toie a-id remains as 
colorless crystals of 

m.p . 275-278 C. 
(M' i-11) 

EXAMPLE 14 

3,5-Bis(3-h; droxvphcnyl)-1-(pyridio4-N 'Imc ih\ l)-
1 H-[l ,2,4]~riazole 

5.0 g ol Z-(=-hvdroxvphenyl~hc~n[n][1,3]oxarin4-one are 

hoiled ui) dcr rcllux for 4 h with 5 .9 g 

EXAMPLE 18 

3,5-Bis(5-chloro-2-h~~drox~~phenyl)-1-(pyridin-2-

65 
ylmethcl)-1 H-[ 1,2,4]triazo'le 

3 .0 g of 6-c}il :)ro-2-(5-chloro-2-hydroxyphenyl)benz[e] 

[l,?Joxazin-4-ooe are. heilc~9 under reflux for 5 b xvith 1 .7 9 
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of hydrochloride and 3 ml of 

trieihylaminc in 50 ml of ethanol. The crystals prrcipitsling 

on cooling are \aashcd vith eihanol. After drying,, 1,5-bis 

f5-chloro-^-h~droa~~~heml)-1-(pyridin-2-ylmeth~l)-7 H-[1, 

_,4]triazole remz,ins as colorless crystals of m.p . 227-22-9 C. 

18 
chloric acid and the precipitated crystals are filtered off. 

Alter washing vith water and drying, [3,5-bis(2-

hydroxyphenyl)-[1,2,4]triazol-l-,, 1]acedc acid remains as 

colorless crystals of m .p . 231-:33° C. 

5 
LXlvN1PLE 23 

EXAMPLE- 19 

3,5-I3is(5-chloro-2-h)~drox~~phenyl)-1-(4-
dimcthylaminobenzyd)-IH[2,4]triazole 

3.0 g of 6-chloro-2-(5-chloro-2-h),drox~~phznNl)henz[e] 
[1,3]oxazin-4-one are boiled under re8ux for 4 h N°ith 22 g 

nf 4-dim( ih ; laminobcrz) l hydrazine hydrochloride and 3 ml 

of tricthN lamine in 50 ml of ethanol. The cn~stals precipi-

irung on cooling are \eashed with ethanol. Aftu drying, 

3,5-bis(5-chloro-2-hydroxyphcn),l)-1-(4-
IlimcIh\ l . .miochc nzyl)-Il l-[1,2,4]tazule remains as colorless 

crystals of m.p . 205--207C. 

LKIMPLE ZO 

4-[3,5-T3i~(5-13uoro-2-h~droxyphcml)-[7,2,4]iriarol-
1-yl]-benzoic acid - 

'' .S g of 6-tluoro-Z-(5-fluoro-2-hydrox~~p6enN°1)benz[r][1, 
_ ]oxazio-4-one and 1 .6 g of 4-hydrazinobenzoie acid are 

boiled under rLllux for 3 h in 25 ml uf cthariol . The mixture 

is cooled, poured on to "later and extracted wilh ethyl 
acetate . The combined organic phases are dried over .~odium 
sulfate and concentrated on a rotary evaporator . The rc idue 

is crylallized from ethyl acetate/hexane . After drying, 4-[3, 
.5-bis,(5-fluoro-2-hydrosyphenyl)-[1,2,4]Iriazol-l-yl]-
hcnzoic arid remains as colorless crystals of m.p . 2-52-2-55 

C. The starting material can be prepared, e .g ., as follows: 
6-Fluoro-2-(5-tluoro-2-h)droxyphenyl)beiiz[c][1,3] 

oxazin4-one: 
4 .3 g of 5-I3uoro-salicylamide and 4 .7 g of 

~-flUCrosnlicvlic acid are boiled under reflux in 50 ml of 

e% lene after addition of 0.3 ml of pyridine . 4.4 ml of ihionyl 

~hloride are added in the course of Z h, the mixture is stirred 

for a further 1 h and the solvent is then distilled of~f under 

rcduccd pressure. The residue is suspended i~ .,0 ml of 

ethanol, liltercd off and Nvashed with ethanol . Alter drying' 

~-f~uoro-=-(5-flt:nro-2-hydrox~phenyl)be~z[c][l ,3]oxazio-

4-ooc is ubtaincd as slightly ~~cllow crystals of m.p . '-5(~--'52 

C. 

EXAMPLE 21 

4-[3,5-13i42-hydroxy-5-methylphenyl)-[1,2,4] 
triazol-l-y°I]bcnzoic acid 

1.1.5 g of '--(6-hy(iroxy-m-tolyl)-6-methNl-413-[l,3] 
henzoxazin-4-one in [CAS-Rcg.-No .24798-62-?] and 0.6 g 

of 4-hvdrazinubcnzoic acid are boiled under reflux for 2 h in 

75 ml of ethanol. The crystals precipitating on cooling are 

crystallized from impropanol . After drying, 4-[3,5-hit,(2-

hydroxy-5-meth\ lphcn\ l)-[1,2,4]triazol-l-yl]benzeic acid 

remains as colotlcss crystals of m.p . 268-269-2G9' C. 

L?{An9PLE 22 

[3,5-13i~(2-6~ drox~phcnyl)-[l,_",41triazol-l-)'1]aceuc 
acid 

0 1,5 g of ethyl [?,5-bis(2-hydrox~p6cml)-[1,2,4]tri.izol-l-

~1]acetale (Lxample 2) is dissulN°td in 20 ml of methanol 

%+ith OA g of sodium hydroxide and the mixture is stirrcd at 

rooiu tcmperaturc for 2 h. It is acicliCicd with 0.1 N I : ;.lro- 

2-[3,5-bis(2-hy drc~x~~phcoyl)-[1,2,4]triazol-]-pl]-N-
methylacetamide 

10 ?.0 g of ethyl [ -,,5-bis(2-hydroxyphenyl)-[1,2,4]triazol-l-
,1]acetate (Example 2) are dissclved in15 ml of ethanol and 

ircated with 0 .8 ml of 8 M methylamioe in ethanol. The 

mixture is stirred at 60° C. for 3 h and then cooled . The 

cn stals precipitatine in the course of this are filtered off and 

'S N-ashed with et}aapol . After drying, 2-[3,5-bis(2-
hydroxyphenyl)-[7,=,4]triazol-7-yl]-N-methylacetamide 
remains as colorless crystals m p. 247-2249° C. 

EXAMPLE 24 
zo 

2-[3,Sbis(Z-hvdroxyphenyl}-[1,2,4]triazol-l-)l]-N-
(2-hydroxycthyl)acctamide 

2.0 g of ethyl 13,5-bis(2-hydro~~~phenyl)-[1,2,4]triazol- 

-5 I-vl]acetate (Example 2) are dissolved in 10 ml of ethano-

lamine and stirred at room temperature for 2 h. The mixture 

is concentrated to dryness in vacuo and the residue is 

crystallized from i~opropanol. After drying, 2-[3,5-bis(2-

t.Ndroxyphenyl)-[7 ,2,4]Iriazol-l-vi]-N-(Z-hydroxyethyl) 

30 acciamide remains as colorless crysials of m.p . 208-211° C. 

EXAMPLE 25 

2-[3,5-73is(2-hN -(iroxyphenyl)-[1,2,4]triazol-l-)'1]-N-
(2-melhoxycih~l)aa t.imide 

35 
4 .0 g of ethyl [3,5-his(2-hydroxypheovl)-[1,2,4]triazol-l-

\1]acetate (Example "') are dissolvcd in 30 ml of 

2-methoxyethN'lamine and the mixture is stirred at room 

iemperature for 2 h . It is conantrated to dryness in vacuo 

40 and the residue is crvstallized from isopropanol . After 

drying, =-[3,~-Bi~(~-h~drox~phe~~'1)-[1,2,4]tdazol-l-)1]-N-
(2-methoxycihyl)arcUamide'romains as colorless crystals of 

m .p . 184-186° C. 

45 EXAMPLE 26 

'-[3,5-Bis(2-hydroxyphen),l)-[l ,2,4]triazol-l-yl]-N-
(2,3-(Iihydroxypropyl)-acetamide 

^ .0 g of ethyl [-*5-bis(2-hyd-oxyphenl)-[1,2,4]triazol-l-

s0 y1]acetate (Example 2) and :2 .4'g of' (+/-)3-amino-l,2- 

propanediol are heated at 60° C for 2 h in 10 ml of ethanol. 

The crystals precipitating on cooling are filtered off and 

%vashed with ethanol . After drying, 2-[3,5-bis(2- 

ss hYdroxyphcnNl)-[1,2,4]triazoa-l-yl]-N-(2,3-
dihydroxypropyl)ncetamide remains as colorless crystals of 

m.p . lS0-lfil° C. 

EXAMPLE 27 

-60 2-[3,5-Bis(2-hydrox)'~?hcn .,l)-[1,2,4]Idazol-l-yl}N 
(2-morpholin-4-)'1-cth~ l)-acetamide 

5 .0 g of cthyl [?,5-his(_-i~pc'rox~phenyl)-[1,2,4jtdazol-l-
)1]acetate (Example 2) and ?.9~m1 of 4-(2-amiaoethyl) 

65 morpholine are boiled under reS3ux for 18 h in 50 nil of 

tctrahydrofuran. The mixture is cooled, poured onto water 

and cxtracied with eth ;l acetate . "'he combined organic 
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phases are dried over sodium sulfate and coocentratcd on a 

rotary evaporator. 7be residue is crystallized from isopro-

paool. After drying, .-[3,5-bis(2-hydroxpphenNl)-[7,2,4] 
triazol-l-yl]-N-(2-morpholin-4yl-ethyl)acetamide remains 

as colorless crystals of m.p . 1b0-1S2° C. 

LXAMPI_E'. 2& 

~1]-N-^-[3,5-13is(2-hydroxl'phenyl)-[1,2,4]triazol-7-\ 
(?-hydroxyethyl)-N-meih)1-acetamide 

2.O ,g of ethyl [3,5-bis()-hydroxyphcnyl)-[7,2,4]triazol-1-
yI]acetate (Example 2) and 8 ml of methylethanolamine are 

heated at 60° C. for 1 h . The mixture is cooled, poured onto 

water and extracted with ethyl acetate . The combined 

crganie phases are dried over sodium sulfate end concen-

tratcd on a rotary cvaporalor . The residue is ciy~tallizcd 

from isopropanol . After drying, 2-[3,5-bis(2-

h~ drox~phe~~l)-[1,2,4]~dazol-7-~7}N-(2-hydroxy-cihyl)-
N-methylacetamide remains as colorless crystals of m.p . 

701-104° C. 

EXAMPLE 29 

<-[3,.5-Bis(2-h)droxyphenyl)-[1,2,4]tdazol-7-Nl]-N-
' [2-(2-hydroxycthos~)etli\~]]acetamide 

2.0 g of cth)'1 [3,5-bis(2-hydroxvphc,jyl)-[1,2,4]triazol-l-
~1]acetate (Ea~,mple 2) and 10 ml of aminocthox\°)cihatiol 

are ~ucred at room temperature for 2 h_ The mixture is 
pourcd onto water and extracted with ethyl acetnle . The 

combined organic phases are dried over sodium sulfate and 

conceiltratcd on a rotary evaporator. The residue is crystal-

lizcd from isopropanol . After drying, 2-[3,5-bis(2-
h~-droxyphen\ 'I)-[l,2,4]triazol-l-yl]-N-[2-(2-hydroxy-
(ihoxy)cihyl]ace remains as colotless crystals of m.p . 

173-174° C. 

EXAMPLE 30 

N-{2-[]3is(2-hydroxyethyl)arnino]ethyl}-2-[3,5-bis 
i 2-hydroxyphen~l)-[7,2,4]} 1]acetamide 

'.0 g of rihyl [3,5-bis(2-h~droxvFhem~l)-[1,2,4]triazol-l-
~ l]a~cta~a (Eammplc 2) and 1.09 of N,N-bis(2-hydroxycthpl) 
cihylcocdiamine arc boiled under rc8ux for 24 h in S ml of 

cihaool. Ihe mixture is cooled, poured onto water and 
cx1ractcd with ethyl acetate . The combined organic phases 

.ire dried over sodium sulfate and concentrated on a rotary 

evaporator . The residue is chromatographed on silica gel. 

After concentration and drying, N-{2-[bis(2':ydrosycihyl) 
amioo]ethyl}-2-[3,5-bis(2-hydroxyphenyl)-[1,2,4]triazol-l-
~1]acc:tamide remains as a colorless foam . R, value: 0.35 

(silica gel 60, m(ihylene chloddelmethaool=9r'7) .'H-NMR 
iDMSO-do): 25 (m, 6H), 31 (m, -H), 3.4 (m, 41I), 42 (bs, 

2-14), 4 .9 (s, 211), 7 .4 (m,>>1), 7 .95 (d, 111), 8 .i (<, ii3), ii_0 
j,pm ~(s, M) . 

EXAMPLE 31 

2-[3,5-Bis(2-h~ cjroYVphem l)-[1,2,4]triazol-l-pl]-N-
('-hydrox~-l-h~drox~~methyl-ethyl)acetamide . 

2.0 g of ethNl [°,5-bi~(_-hydrox~phe~yl)-[7,3,4]triazol-l-
yl]acctate (Laan;ple 2) and 2A g of 2-amino-l,3-

prOpanediol are boilcd ui1der reflux for 3 h in 3 ml of 
ciharol. 'The cryst::ls prec ipitating on cooling are crer~stal-

lized from isoprnpanoL After (lrying, _-[3,~-hi~(2-

hydroxyphertyl)-[l ,2,4]triazol-l-yl]-N-(2-hydroxy-l-
6y(Iroxymethylcth\l)acclamide remains as colorless less 

crystals of m.p . _7?-'_'14° C. 

20 
I:XAA9PLG 32 

2-[3,5-T3is(2-h~~(lroxyphen)'1)-[1,2,a]triazol-l-)'1]-N-
[2-(4-meth\lpiperazin-lethyl)acetamide 

5 3 g of ethyl [3,5-bis(3-hydrcxyphenyl){1,2,4]triazol-l-

~1]~cetate (Example 3) arid 25 g of 2-(4-methylpipcrazin-

1-\ 1)cihylamine are boiled under reflux for 20 b in 40 ml of 

ethanol. The mixture is cooled, poured onto water and 

extracted with ethyl acetate. 'I'}re combined organic phases 

10 are dried over sodium sulfate and concentrated on a rotary 

evaporator . The residue is chromatograp6ed on silica gel. 

After concentration and drying, 2-[3,5-bis(2-hydroxy-
phcoyl)-[1,2,4]iriazol-7-yl]-N-[?-(4-methylpiper2zin-l-),l) 
eihyl)acetamide is obtained as a colorless foam . Rfvelue: 

15 0.17 (silica eel 6(l, methylene chloride/methano1=9;1). 

'H-NMR (DA9S0-do) : 2.1 (s, 3)-T), 3 .3 (m, lOH), 3.75 (m, 

2_11),4 .9 (s, 2-i1), i.0 (<n, a»), 7A (m, A»), s .(Xm, _»), 11 .0 
ppm (s, 1H). 

20 EXAMPLE 33 

^-[3,5-I3is(2-h),clrox~ phenyll-[ 1,2,4]triazol-l-}~1]-N, 
N-dimethylarclamide 

1.0 g of ethyl [3,5-bis(2-hydroxyphenyl)-[1,2,4]triazol-l-

=`- vl]acetate (Example ') are dissolved in 15 ml of ct6anolic 

dimethy lamine (33 per cent) and the solution is stirred at 60° 

C. for 20 h . The crys.als precipitating on cooling are 

recrystallized from isopropanol. After drying, 2{3,5-bis(2-
hydroxyphenyl)-[1,2,4]triazol-i-yl]-N,P1- 

'o dimcilivlaeetamide remains as colorless crystals of-m .p . 

196-197° C. 

L,XAMPLE 34 

35 
~-[~,5-13is(2-hydroxvphenyl)-[i,2,4]triazol-l-yl]-1-

morpholin-4-ylelhaoone 

2.0 g of cihyl [3,5-bis(2-hydrcixvphenyl)-[1,2,4]triazol-l- 
yl]aectate (Example ?) and S ml of morpholine are boiled 
under reflux far 1 h. The mixture is cooled, poured onto 

40 water and extracted with ethyl acetate . The combined 

erganic phases are dried over sodium sulfate and conceo-

tcated on a rotary evaporator. 7lie residue is crystallized 

from ethyl acetatei-hexane. Mter drJing, 2-[3,5-bis(2-
hydroxypheflyl)-[7,2,4]tdazol-l- .,~'1J-1-morp6olin-4- 

'5 %luthanooe remains as colorless crystols of m .p . 149-151° 

C. 

EXAMPLE 35 

50 2'[3 .5-Bis(2-hydrox~~phenyl)-[1,2,4]triazol-l-yl]-1-
(4-methylpipcrazio-l-~ l)-dhanone 

2 .0 g of ethyl [3,S-bis(2-hydrox,,Ip6cnyl)-[1,2,4]triazol-l-

~ l]acetate (Example 2) and 8 ml of 1-methylpiperazioe are 

~,tirrcd at fi0° C. for 3 h. 'I'he m-.xture is cooled, poured onto 

-`5 water and extracted with ethyl acetate . The combined 

nrEaoic phases are dried over !-odium sulfate and coocen-

trated on a rotary cvaporator . The residue is crystallized 

from ethanol. After (Irying, 3-~;;,5-bis('_-hydroxyphenyl)-[l, 

2,4]iriazol-7 
-y1]-1 -(4-mcth :: lpiperazin-l -yl)elhanone 

60 remains as colorless crystals of m.p . 199-201° C. 

L?~MPI_E 36 

N-I3enzyl-' -[3,5-bis('--liydrcx :rphcnyl)-[1,2,41 

65 
triazol-7-~-1]-N-n'cih~'lacctamide 

2.0 g of ethyl [=,5-bis(:'.-t;ydroxNpllenN?)-[1,2,41triazol-l-

~~l]acetate (Example 2) and 9 ml of N-methylbenzylamioe 
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are stirred at SO° C. for 16 h. The mixture is cookd, poured 

onto water and extracted with ethyl acetate . The combined 

organic phases are dried over sodium sulfate and 
conccu-

tratcd on a rotary eVaporaior. The residue is cr~~stallized 

from tthanol/water. After drving, N-benzyl-?-[3,5-bis(2-
hydroxyphenyl)-[1,2,4]lriazol-l-yl]-N-meth~~lacetami(le 

rcmtuns as colocless crystals of m.p . 179-ISO° C. 

EXAMPLE 37 

2-(3,5-Bis(2-hydroxyphenyl)-[1,2,4]triazol-l-y1]-N, 
N-bis(2-hydroaye th yl)-ace tamide 

2.0 g of cIh~~1 [3,5-bis(2-h)~droxyphcny])-[1,2,4]triazol-l-
yI]acetate (Example ^) and 6.5 g of dicthanolamine are 

boiled under IL flux for 2 h in 5 ml of ethanol . The mixture 

is coolcd, poured onto watcr and extracted with ethyl 

acetate . The combined organic phases are dried over sodium 

sulfate and concentrated on a rotary evaporator. The residue 

is chromaiographcd on silica gel. After concentration and 

drying, 2-[3,5-bis(?-I~ydroavphenyl)-[1,2,4]triazc~l-l-~'1]-N, 
N-his(2-tiydroa),cthy])acetamide is obtained as a colorless 

foam . Rf valuc~ 0._S (silica gel 60, methplene chloride/ 

mcthanol=9/7) . ~'13-Nh7R (DA9S0-dJ : 3.2-3 .6 (m, 811) 

4 .4-5 .1 (b, 2H), 5.35 (s, ''l1), 7.0 (m, 4H), 7.4 (m, 311),7 .95 

(d, 111), 10 .4 (bs, 1H), 11 .05 Ppm (s, 7H). 

EXAMPLE 38 

__[_4,5-33is(2-hydroayphen~~l)-[7,2,4]triazol-7-yl]-N-(2-
~?imcth~laminoeihyl}N-methylacetamide 

2.0 g of eth% l [3,5-bis(2-hydroxyphenyl)-[1,2,4]triazol-l-

yl]acetate (Example 2) and 9 ml of N,N,N'-

icimeihvkihylrntdiamine are stirred at 80° C. for 5 h. The 

mixture is cooled, poured onto water and extracted with 

Lth)7 acetate . The combined organic phases are dried over 

~,odium sulfate and concentrated on a rotary evaporator . The 

rcsulue is crystallized from isopropanol. After dn'ing,'_-[3, 
i-bis(2-hydroNyphenyl)-[1,2,4]triazol-l-yl]-N-(2-
LlimethvlamielocthNl)-N-mcthylacelamide remains as color-

I( ss crystals of m .p . 17i-174° C. 

EXAMPLE 39 

=_I'3,5-13is(S-chloro-2-hydroxyphenyl)-[1,2,4]triazol-
1- ;1]-N-(2-morpholin-4-yl-ethyl)acetamide 

4 g of cthpl [3,5-bis(5-chloro-2-hydroxyphcn\l)-[7,2,4] 

triazol-l-~°1]acetate (Example 40) and 2.6 g of 4-(2-

aminocthyl)morpholioe are boiled under re8ux for 18 h in 

~0 ml of ethanol. The mixture is cooled, poured onto water 

and extracted with ethyl acetate . The combined organic 

phases are dricd over sodium sulfate and concentrated on a 

rotary e.eaporator. 7fie residue is crystallized from is opro-

pano'L After dn-ing, _-[3,5-bis(5-chloro-2-h)~droxyplieryl)-
[1,2,4]triazol-l-\'I]-N-(2-morpholin-4-yl-cthyl)acctamide 
remains as colorless crystals of m.p.'2A-226° C. 

EXAMPLE 40 

Ethyl [3,Sbis(5-chloro-2-hydroxyphenyl)-[1,2,4] 
triazol-l-~1]acctate 

22 
Ian~1i1LC 41 

2-[3,~Bis(2-h~°drox}rhcm 1)-[7,2,~]triazol-l-Yl] 

berizoic acid 
5 

4.8 g of 2-(2-hydroayphemrl)beni[e][1,3]oxazio4-one 

and 3.5 g of 2-hydrzrinobenzoic acid are boiled under reflwc 

for 4 h in 10 ml of ethanol. The: mixture is cooled, poured 

10 °°t° water and 
extracted with e;hyl acetate . lie combined 

organic phases are dried over sodium sulfate and con:en-

trated on a rotary evaporator. The residue is crystallized 

from ethyl acetate/hexane. After drying, 2-[3,5-bis(2-

h),drox~~phenyl)-[1,-',4]triazol-l-yl]benzoic acid is obtained 

1s as colorless crystals of m .p . 732-138° C. 

EXAMPLE 42 

~o Ethyl 4-[3,5-Li,(2-hydroxqpheuyl)-[1,2,4]triazol-l-
yl]benzoate 

70 g of 4-[3,5-bis(2-hydroxNphen)l)-[1,2,4]triazol-l-yl) 

benzoic acid (Gxaniple 5) and 0.5 ml of sulfuric acid are 

2s boiled under reflua for 20 h in '_'00 ml of ethanol. The 

crystals precipitating on cooling are crystallized from 

ixopropanol/waier. After drying, ethyl 4-[3,5-bis(2-hydroxy-

phery9)-[1,2,4]nriazol-1-N1]beozoate is obtained as colorless 

}o crystals of m .p . 14b-149° C. 

Examples A to D 

pharmaceutical Preparations 

35 The expression "active ingredient" is below to be under-

stood as meaning a compound of the formula I, in free form 

or in the form of a pharmaceutically acceptable salt, in 

}~arucular a compound of the type which is described as a 

ap product in one of the above examples . 

Example A 

Tablets, comprising =00 ms of active ingredient each, can 

45 be prepared as follows: 

Composition (10,000 tablets) 

50 Active ingrcdient :.000 .0 g . 

Lactose 500 .0 g 
Potato starch ?52.0 g 

Gelatin 8~0 B 
Talc 60 .0 g 
Mbgoesium stearate ]0 .0 g 

js Silica (highly disperse) 20 .0 g 
Ethanol 9~s~ 

The active ingrcdient is mixed 'ith the lactose and ?92 g 

00 of potato 
starch, and the mixture is moistened with au 

cihanolic solution of the L,Llatm and granulated through a 

~ic~~e . After drying, the remai-ider of the potato starch, the 

n ~ ; gnesium stcarate, the talc and the silica is admixed and 

the mixture is compressed to tablets of tvcight 295.0 mg 

65 each and 2-00 mg active insn :dieot content, which, if desired, 

can be provided with breaking nolches for finer adjustment 

uf the dosage. 

6.0 g of c}iloro-2{5-chloro-2-h\°droxyphefl\l)benz[c][1, 
?]oxazin-4-ooe (Example 1G), 3.0 ml of trielhylamine and 

3.3 g of ethyl h~~lrazinosccta~e hydrochloride are boiled 

under rcllux for 2 h in 60 ml of cthanol. On cooling, the 

product precipitates in :rystalline form . It is filtered off and 

washed with ethanol. After drying, cihyl [3,5-bis(5-chloro-
?-hydroxyphenyl)-[1,2,4]triazol-l-\ 1],acctate is obtained as 

Culoiless crystals uf m.p . 195-20U° C. 
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Example B 

Coated tablets, each comprising 400 mg of active 

ingredient, can be prepared as follows. 

Composition (7,000 Inblets) 

Aclive ingrcdient 400.0 g 

lactose 700.0 g 

maize starch 70.0 g 

Talc 8.5 g 

Calcium strarate . 1 .5 g 

13ydrosyprop)9methylcellulose =-36 B 
Shellac 0.64 g . 

Water qs . 
Dic6loremethaoe 9~8~ 

The active ingredient, the lactose and 40 g of the maize 

Starch are mixc d arid meistened and granulated %%'ith a paste 
prepared from 75 g of maize starch and water (with 

%vnrming). The granules are dried, and the remainder of the 

maize starch, the talc and the calcium stearaie is added and 

mixed %\ itb the granules. 7'6e mixture is compresu d to give 

tablets and these are coated with a solution of hydroxvpro-

j-,)lmethylecllulose and shellac in dichlororocihane ; final 

weight of the coated tablet : 583 mg . 

Example C 

Hard gelatin capsules, comprising 500 mg of active 

ingredient, can be prepared, e.g ., in the following mariner. 

Composition (for 1,000 capsules) 

Active ingredicnt 5W.0 g 

lactose -50.0 g 

ic,ocrv,,L~lline cdlulose 3~) .O g I 
Sodiumlaurvi sulfate -0 B 
Magoesium stearale ~0 B _ 

The sodium lauryl sulfate is sicved into the lynphilized 

active ingrcdicnt thrcubh a sievr, having a mesh width of 0.2 

mm . Both components are intimately mixed. 'llicn the 

lactose is first sieved in through a sieve having a mesh Uidth 

of 0 6 oim and the microcrystalline cellulose is then sieved 

in through a sieve having a mesh xvidth of 0.9 mm . After 

that, the ingredients ace ~igain intimately mixed for 10 

minutes. Finally, the magnesium slearate is sieved in 

through a sieve having a mesh width of 0.8 mm . After 3 

minutes' further mixing, 790 mg each of the formulation 

obtained are dispensed into hard gelatin capsules of suitable 

size . 

Lxamplc D 

Oral suspension powder, comf)ri~ing 300 mg of active 

ingredient, can be prcparcd, cg., as tullows 

2 A 
mm. Both components are i .ltimately mixed . Then the 

microcrvstalline ccllulosc is sieved in through a sieve having 

a mcSh Nvidth .of 0.9 mm . After this, the ingredients are again 

iutimatcly mixed for 10 minutes. Finally, the tartaric acid is 

5 ~ieved in through a sieve having a mcsh width of 0.8 mm . 

After 3 minutes' further mixing, the mixture is dispensed 

into a container having a capacity cf at least 10 ml . For use, 

the mixture is made up to 10 ml with water and vigorously 

30 shaken . 

Compounds of formula I or 1I and their pharmaceutically 

acceptable salts have pharmacological activity and are use- 

s iul as pharmaceutlc.als as may be demonstrated in animal 

Iest methods, e.g . m accordance with the following test 

tllcthOdS: 

7cst 1 : Iron cacrcdun ioduced by compounds of formula 1 or 

11 [method as (](scribed in Bcrgcron et al ., J. Med. Chem . 

34:2072-2078 (1991)] 

Male Sprague-Dawley rats averaging 400 g are housed in 

Nalbene plastic mctabolic cages and are given free access to 

Nvaler.'1'he animals, are anesthetized with sodium pentobac-

bital (50 me9:g), given ip . The bile duct is cannulated with 

;2 ¬auge PL 50 tubing which is inserted ca . 2 cm into the 

duct and tied firr,ily in place. A skin-tunneling needle is 

inserted from the ~boulder area -around the abdominal inci-

sion . The cannula is threaded through the needle until it 

emerges from the shoulder opening. The cannula is then 

l~asxd from the arimal to the swivel inside a metal torque-

transmitting tether, which is attached to a rodent jacket . The 

cannula is directed from the animal to a Gilsofl microfrac-

tinn collector hy a flu id swivel mounted above the metabolic 

c.ige . ']'his system allows the 3nimal to move freely in the 

c.ige vhile continuous bile samples are bcing collected . Bile 

samplcs are collc.ted in plastic disposable tubes al 3 h 

intervals for 24 h. Urine samples are collected in plastic 

disposable lubes for <4 h. Compounds of formula 1 0r ll are 

F,rcparcd in 60"lc ~Nater, =70`7c Crcmophor Rlj-40 (v/v). All 

.inimals arc fasted for 48 h brfore the administration of the 

compound of formula I or 7f and the fast is maintained . , 

throughout the course of the experiment . The iron indicator 

se~luuon, solutio~ A, is prepartd by diluting a stock aqueous 

solution of 0.134 mM mercaptoacetic acid and 1.9 mM 

haihophenanthrolioedisulfonic acid disodium salt with 5 

parts water and 5 parts snlur.3led aqueous sodium acetate . 

Solution B is prepared as above but without the batho- 

} henanthroline. An equal volume of a 10% trichloroacetic 

acid solution in 3 M HCl (solution C) is added to a urine 

s:im};le (3 .5 ml), and the sample heated in a GS° C. bath for 

4 h. After filtration ihrouch n\1on filters, two 1 ml aliquots 

are removed . Solution A (5 n l) is addcd to the sample, and 
solution B (5 ml) is added to the blank. Bile samples are 

prcpared as the urine samples; ho,.+cver, the volumes are 

rLduccd. Standard iron cuncs are 2crcratcd with each assay. 

,M1 samples arc transferred to }x,lystyrene cuvetics and the 

;.L,orbancc measurcd at 535 cm . Compourids of formula I or 

lI are cffective in this assay c,hcn ad min isle red a[ a dose in 

the range of from 10 to "(10 ml,, 'I;g, e.g. 100 to 150 m6/kg. 

The induccd total iron excretion is in the range of about 10 5 
to 1500 iw Fc,7;g body -,vei~ht, c g . 40 l0 1000m, Pe,lkg body 

weight . 

-0 

^<5 

:o 

?5 

no 

45 

SO 

<5 

60 Compc,i:icn (l t~dcur.ishaGcn~ : 

Acti\e irgred ;ent 300 mg 

Hpdroxvprep~lc~-llulose (Kluccl FIF) 50 mg 

Tartaric -id 100 Mg 

Sodium lauryl sulfate ]00 mg 

7~he sodium laur\'1 
sulfate is sieved into the lyophilized 

aLu\e inbrcdieut thrui ~h a sicve having a mesh width (if 0.2 
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The following table lists results for representative com-
pounds of formula 1 or II : 

induced 

induced total towI iron 

Corn- i :on esaetion Com- exaction 

pound Dose [pg Fe/}:g body poimd Dose (,it; 3'e,'kg body 

No. ~mg/kg] w"eiphl] No. [mE!kg] w'eiFht] 

1 100 368 27 100 451 
10 

2 100 91 28 100 413 

5 700 659 29 700 ±.59 

6 1.33 968 30 700 447 

17 733 203 31 700 775 

21 .20 317 33 :00 -32 

22 700 147 34 100 ;04 - 75 

24 100 413 35 =78 -93 

25 :00 337 37 100 301 

26 700 171 38 719 970 

Test ll : Iron excntion induced by compounds of formula I =o 
or ll [method as described in I3ergeroo ct a] ., Blood 
81 :2166-2173 (1993)) 
,Adult (1 to ll years old) marmosets (Cnllilhrir jncchus) 

of both sexes, wt ighing 300 to 450 g are kept in pairs at 

_4-_7° C. and a relative humidity of at least 6U`7o in a _5 
72-hour light-dark cycle. The animals are maintained on a 

pcllel diet (No . 962 Nafag, Gossa.u, S,.vitzerlaod) sujiple-

mcntcd with fruit-vegetable mash, enriched with a 
vitamin-

minerals concentrate (No. 96=8 I`'afag) and milk . Water 

available ad libitum. 30 

Iron-overloading procedure 
"rtie animals are iron-overloaded by 3 i .p . injections of 

~ 

ion (111) h\cboxide polvisomallose (Anaemex, Ciba-Geigy, 

3ascl, SwIlzc1land) at '14-day intervals (200 rng/kg twice 

mid 100 mglkg at the third injection) . Prior to the first 35 

caposure to an iron chelator, the marmosets are rcsted at 

least 8 weeks . 
Chclators administration 

I7ie test compounds are dispersed in 40%~ aqueous Cre-
mrp'hor Rill 40 (l3ASF, Ludwigshafen, Germany) for admin- 40 

;stration . The ap},licd volume is S mVkg body N'cight . 

Iron excretion studies 
The monkeys receive a low-iron diet 7 days before and 

throughout the experiments (4 days). The diet is prepared by 

mixing 628 .9 g of a liquid diet for primates (Nafag No . as 

9694), £,3 g of the corresponding lipid mixture (Nalag No . 

9G9G), 1373 g dietary fiber (Sanacell, Narag) and 7 .0 L of 

distilled water. Each monkey receives 30 g of this liquid diet, 
mixed with 20 g milk rice per day. The iron content of this 

food mixture is 3.1 mg per kg . The animals are placed into 50 

acrylic glass mctaholic cages especially designed for mar-

mosets (square area of 0.2 m2 and 55 cm high), 43 hours 

prior to drug administration . Marmosets live in pairs or 

families and react to scparation from their mate . To keep the 

scp; rat:on stress at a minimum, usually all animals from a 55 

i'ainily participate in the same experiment . BY placing the 

.ii :ii7als from a social unit into ucljacent metabolic cages, the 

animals, although sc-p :irnied, can see each other. Urine and 

fecus are collected in -4-hour fractions to determine back-

,,round iron excretion. After p .o . administration of the 60 

chc'ator, the marmosrls are maintained in the same meta-

holic cave for ancihe- 48 hours . Urine and feces are col-

lect .d in =4 hour frar~ions . 7'}ius, Lach animal serves as its 

own control. 
Determination of iron excretion 65 

Urmarv iron concentration is determined calorimctrically 

ilic haihophcuanthruline method [Smith et a1 .,Annlyst 

26 
77:47"22 (1952)]. Two 100Fd aliquots of each sample are 

}:laccd into separate wells of a conical-bottom 96-well plate. 

To cach well 700 Id of a 10% trichloroacctic acid solution in 

=M HCl are added. After incubation at 65° C. for 4 h, the 

flate is centrifuged for 10 minutes at 1,300xg. A 100 /i1 

aliquot o: each supernatant is transferred into the corre-

Iponding Well Of a flat-bottom -)6-well plate. Then, 100 fil of 

the iron indicator solution (6 .32 ml water, 80 fill mercap-

toacetic acid, 12 .4 mg baihophenar.throline-disulTooic acid 

disodium salt, 3 .16 ml saturated sodium acetate and 4.22 ml 

Na013 59N) and blank solution (same but without 
hathophenanthroline) are added to the first and second-

t,liquot of each sample, respectively. The plate is agitated 

mid the absorbaocr is measured after 30 min at 535 nm with 

a microplnte reader (UVmax, Molecular Devices) . The iron 

concentration of each sample is calculated using a standard 
curve (0 to 20 fq,/ml) after subtraction of the individual 

blank. Fecal iron in each sample is determined by flame 
atomic absorption spectrometry after wet-ashing the entire 

(24-hour) sample of feces. All results are expressed as gg 

iron excreted per kg body weight . For the calculation of 

chelator-ioduced iron excretion, the mean pretreatment val-

ues of each animul are subtracted from the posttreatmenl. 

values . 
Compounds of formula I or 11 are effective in this assay 

«hcn administered at a dose ::n the range from 10 to 200 

mg;l :g, e .g . 20 to 150 mg,Ig.'fhe induced total iron excre-
tion is in the range of about 10 to 3000 jig Fe/kg body 

wc i~ht, e.g . 20 to 2500 jig Pe~'hg body weight . 

7'he following table lists results for representative com-
pounds of formula I or II : 

No . 
Dose 

fniF,4I 

induced iron 
i" urine 

[41k81 

induced iron 
in feces 

(P¬lk B) 

1 y9,? 35 .6 
39 .2 267.8 1701 .3 

1 89,2 746.5 1663 

1 '?9 .2 753 .3 786 .2 
1 392 159 .4 246 .2 

Y9.'.S 254.5 FIS.2 
5 29,9 49 .3 . 204 .8 
5 29 .9 ti5 .0 491 .4 
5 29 .9 117 .5 99.0 

5 59 .7 78.3 765.4 

5 59 .7 72A 611 .5 
5 59 .7 115.2 - 844.6 

5 59.7 170 .4 3231 
5 59:7 718 .9 324.7 
5 59 .7 62 .8 551J 
5 119 .4 169 .3 2187.2 
5 119 .4 442 .2 2025 .7 
5 119 .4 92 .6 709 .9 
5 119 .4 31 .3 1171 .1 
5 i 19.4 67 .7 782.8 

33 .2 °_4S 629.6 

6 133 .2 59 .4 327.9 
6 : 33 .2 Q4 .6 7 _98 .2 

24 06 .3 _7.1 729 .6 
24 ":06 .3 0.1 7= 
24 :05 .3 =a0 .0. 446.6 
2.5 1 0.5 ~ 4 .0 
25 t7o .5 54 .1 
25 110 .5 i S0 .8 763.2 

26 721 .8 R8 .6 924.2 
26 121 .8 73 .8 
26 121 .8 L .6 - 341J 

27 127 .1 %4 .7 4703 

27 1271 = ;G9 566.9 

27 727.1 31 .5 3' 1 .9 
28 111 .6 18 .7 4U8.5 . 



US 6;46'7 ;`04 131 

27 

-continued 

induced iron induced iron 
Dose in urine in feces 

No. 

28 .1] .6 75 .6 ia8.2 
28 771 .6 75 .3 57.6 

29 719.5 ~00 .7 :3a.6 

29 19.5 45,9 200.7 ' 
29 ti9.5 26 .8 176.7 
30 13,2.5 aa .a 583.0 

3D 732.5 727 .8 779.4 

30 732,5 20 .3 396.7 
IS i i 8.> >a3 .5 a.8 
3 .3 7 :8.7 73 .. .8 ?7a.2 

No : Compound of Example . 

what is claimed is : 

1. A compound of formula II 

P9 
\ R'° \l 

F;~ ~ I ! R5 / v\ / 

OR2 ti-N 
\ 
R3 

whercin each of I2, and R5, independently, is hydrogen ; 
halogen; lower alkyl; halo-lower all:yl; lower alknxy; 
halo-lower ~lkoxy; carboxyl ; carbamoyl; N-lower LIky-

lcnrbamoyl; N,N-di-lower all:~lcarbamoy1 ; or nitrile; 

each of R, and R4, independently, is hydrogen ; uns ubsti-
tuted lower alkanoyl ; lower alkanoyl substituted by 

halogen, hydroxyl, lower all:oxy, trifluoromcthyl, 
cyclo-lower alkyl or phenyl ; un~,ubstiiuted aroyl ; or 

. :royl substituted by one or two subsutueots selected 
from lower alkyl, lower alkoay, hydroxyl, nitro, 

halogen, trifluoromethyl, carboxyl, lower 
;~lkoxycarbonvl, amino, N-lower alkylamino, N,N-di-

lower Llkylamioo, aminocarbonyl, lower 

nlkylaminocarbonyl, di-lower <Ilkylaminncnrbonyl and 

nitrile ; 
R3 is RoR;N-C(0)-lower alkyl; aryl substituted by one 

or two subsiituerits ,elected from lower alkyl, lower 

alkosy, hydroxyl, cutro, halogen, Uifluoromethyl, 

carboxyl, lower alkoxycarbonyl, amino, N-lower 

alkylamino, n',N-di-lower alkylamino, aminocarbonyl, 

"lower alkylnmioocarbom'I, di-lower all:ylaminocarbo-
!oyl and nitrile ; or aryl-lower alkyl substituted by 

N-lower alk)lamino or N,N-di-lower allcylamino; 

with the proviso that 

R3 is not phcnyl suhstituted by halogen, nilro, nitrile, 

hydroxyl, lower a71:\1, trilluorcrocthvl, lower alkoxy o[ 

lower alkoxycarbon% l if R . and R,, are hydrogen, and 

R1 and RS are h~clre~gen, halnLen, lower alkyl, halo-

lower alkyl, lower ::lko~y or nitrile; and 

each of R6 and R-, independently, is hydrogen ; lo`ver 

alkyl; hydrosy-luNvcr alkNl ; ulkoxy-lower alkyl; 
hydroxyalkoxy-lo~~~er ~IkNl; amino-lower .~lkyl ; 

N-lov~°er alkyla: uno-lower alkyl; N,N-di-lorxer 
alkvlamino-lowcr ~~lk~'1 ; I`'-(hydroxy-lower alkyl) 

am ino-lowcr alkcl; or N,N-,.li(hydroxy-lower alfi~l) 
annino-lower alkyl; 

or a salt thereof. 
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2 . A compound according to claim 1 whercin each of R, 

and R5, indcpendenily, is hydrnL:en; halogen; lower alkyl; 

LJo-lower alkyl; lower alkoxy ; or halo-lower all:oxy; 

each of R2 and R4 is hydrogcn ; 

5 R3 is RR.,N-C(O)-lower alkyl; aryl substituted by one 

or two substitucrts sclcctcd from lower alkyl, lower 

nlkoxy, hydroxyl, nilro, halogen, triftuoromethyl, 

carboxyl, lower alkoxycarbonyl, amino, N-lower 

alkylamino, N,N-di-lower alkylamino, aminocarbooyl, 
30 lower all:ylaminocarbonyl, di-lo~vcr alkylaminocarbo-

nvl and nitdle ; or aryl-lower alkyl substituted by 

N-lower alkylamino or N,N-di-lower xll:ylarnioo ; 

with the proviso that 

R3 is not phenyl substituted by halogen, nitro, nitrile, 

~5 hydroxyl, lower alkyl, irifluoromcthyl, lower all:oxy or 

lower alkoaycarbonyl if R, and RS ace hydrogen, 

halogen, lower all:yl, halo-lower alkyl or lower alkoxy ; 

and 
-o each of Re and R� independently, is hydrogen ; lower 

alkyl; hydroxy-lower alkyl; alkoxy-lower alkyl; 
hydrox)alkoxy-lower alkyl; amino-lower alkyl; 

N-lower alk\lamino-lower alkyl; N,N-di-lower 
alkylamino-lower alk\l; N-(hydroxy-lower alkyl) 

LS amino-lower nll:yl; or NN-di(hydroxy-lower alkyl) 

amino-lower alkyl, 
or a salt thereof. 

3 . A compound according to .laim 1 \vbereio each of Rl 

and R5, independently, is hydrof;en; halogen ; or lower alkyl; 

3o each of R, and R, is hydrogen ; 

R3 is RbR,IV-C(O)-lo\ver alkyl, aryl substituted by car-
boxyl or RRRyN-C(Q) ; or aryl-lower ally] substituted 

by N-lowcr a11 :y7amino or N,N-di-lower alkylamino ; 

rach of R6 and R-� indcperdently, is hydrogen ; lower 

35 alkyl; hydrosy-lower alkyl; alkoxy-lower alkyl ; 
hvdrox)alknxy-loH~er alkyl; amino-lower alkyl ; 

N-lower elkvlamioo-lower alkyl; N,N-di-lower 

alkylamino-lower alk~l ; N-(6ydroxy-lower alkyl) 

::niino-lo%ver alkyl; or N,N-di(hydroxy-lower alkyl) 

40 amino-lower aLkyl; and 

each of RB and Ry, indcpcn('enily, is hydrogen or lower 

alkyl; 
or a pharmaceutically acceptable salt thereof. 

4 . A compound xlected from the group consisting of 

45 
_-[?,S-his(2-hydro~yphe~)l)-[1,2,4)triazol-l-yl]-N,N-bis(2-

hydroxyethyl)aeetamide ; 
2-[3,5-bis(2-hydroxyphenyl)-[1?,4]triazol-l-yl]-N,N-

diroethylacetamide ; 
so 2-[3,5-bis(2-hydroxyp6en)1)-j_1,2,4]triazol-l-yl]-N-(2,3-

dihydroxypropyl)acetamide ; 
~-[3,5-bis(2-hydrox~phen~-1)-[1,2,4]triazol-l-yl]-N-(2- 

ilimeth~ lamiooethyl)-N-mct~ic)acetamide ; 
>-[?,~-bis(2-hydroxvphen~l)-[1,2,4]triazol-l-yl]-N-(2-

55 hNdr(,xy-l-hydroxymcthylcthyl)ncciamide; 
_-[3,5-bis(2-hydr~x~p6e~yl}-[1,2,4]triazol-l-yl]-N-(2-

h\droaycth)l)acetamide ; 
^_-[3,5-bis('-~-hydroxyphcnyl)-[7 ,2,4]triazoi-l-N'1]-N-(2-

}~y(Iroxycthyl)-N-mcihylacet~imide ; 
~-o =-[~?,5-bis (~-hydroxypli enyl)-[1,2,4]tuazol-l-yl]-I`'-(2-

mcthoxyethvl)areu imide; 
=-[',`-bis(2-hydroxyphen)'1)'~.1,~,~jtriazol-7-yl]-N-[2-(2-

hpdroxyethoxy)cthyl]acetan ide; 
-_[ ; 5_b,s(?_hy(Iroxyphen~l)-[7,2,4jiriazol-l-yl]-N-

cs melhylacetamide; 
~,~-his(Z-hp~lroxyphe~~1)-1-(a-dicth~~aminobenz~l)-ll~-[l, 

i,4]triazole ; 
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3,5-bis(5-chloro-2-hNdroxvphen ; l)-1-(4-

dimethylaminobenzy)-7H-[7,2,4]iri_+zole; 
q_~3~_b~~(?_hydro~y-5-meth~ l~'hcnyl)-[1,2,4]triazol-l -\ '1] 

benzoic acid; 
a-[3,.5-bis(2-hydroxypheny l)-[1,2,4]triazol-7-yl]benzoic 

acid ; 
4-[3,~-bi~(5-chloro-2-hydroa~°~'hcnyl)-[1,2,a)triazol-l-`1] 

benzoic acid ; 
G-[3,.5-his(5-fluoro-?-h),drox~~phcn\l)-[1,1,4]triazol-l-1 I] 

benzoic acid ; 
N-{2-(bis(2-hydrox)cthyl)amino]ethyl}-2-[3,5-bis(2-

hydroayphcnyl)-[7,2,4]~riazol-7-~'1]acetamide ; 

1~'-benzyl-2-[3,5-hi~(2-h ;drox~},henyl)-[1,2,4~~riazol-7 -~ 1]-

N-methy"lacetamide ; 

or a pharmaccudcally acccpt ;blc !~alt thereof. 

5. A compound according lo claim 4 which is 4-[3,5-bis 

('-hNdro~~~pheo\l)-[1,2,4]triazol-l-y1]benzoic acid, or a 

f~harmaceutically acceptable salt thereof. 

30 
6. .A pharmaceutical compo~ition comprising a pharma-

reuuc~,lly acceptable carrier or diluent and a therapeutically 

(flcciive amount of a compound of claim 1, or a pharma, 

ceuticelly acceptable salt thereof . 
5 

7 . A compound according to claim 1 Hhic6 is 2-[3,5-bis 

(>-hydroxvphe~~'1)-[7,2,4]triaz:~l-1-)'l ;benzoic acid, or a, 

IIiarmaccutically acceptable salt thereof. 

$. A pharmaceutical composition according to claim 6 

30 comp,iting a therapeutically effective amount of 4-(3,5-bis 

(~-h~drox~phenyl)-[7,2,4]triazol-l-yi~beozoic acid, or a 
pharmaceutically acceptable salt thereof. 

9. i1 pharmaceutical composition comprising a pharma-

,5 c"utically acceptable carrier or dilueot and a therapeutically 

rlTcctive amount of a compound of claim 4 or a pharma-

ccutically acceptable salt thereof. 

* . ,r + » 


