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New 2, 3-'Benzodi azepi ne Derivatives, Their Production and Use as qu'}-)gggfé :
Phar macegfi cal Agents The invention relates to new 2, 3- benzodlazs?hn Tam!
derivatives, their pfoduction and use as pharnaceutlcal agents “EVP‘ TGIR! -
al ready known that sel ected 2, 3-benzodi azepi ne derivatives have ngﬂﬁéatory
activity at quisqual ate receptors and owing to this property are abl e
as pharnaceut.i ca] agents for treating dlseases of the central nervous
system It has now been foVSRLEICATION OF2 TRANSIATION, ne derivatives
according to,the invention are al so suitabl e for treating di seases of the

central_nervous system whereby the conpounds_are di stingui shed by betfer
Pé°gﬁ;e:'c§ip8und3 R A Ei%fé{‘f%}ixséi%tﬁ Lame
fLe broup§%ﬁ§%£rg?3? B&%%&ﬁ%f@ra?&fbélE&%%Brkgﬁk§ifndgaﬁﬁgs %e&%&@1 cyano,

al kanoylye¥dare a& follows:

That I am familiar with the German and English languages;

That I am capable of translating from German to English;

That the translation attached pereto is a true and accurate
translation of German pcm/nni?o’zu titled, “New 2,3-
Benzodiazepine Derivatives, eir Production and Use as
Pharmaceutical Agents®

filed 29 January 1997;

That all statements made herein of my own knowledge are true
and that all statements made on information and belief are
believed to be true;

And further that these statements were made with the
knowledge that ﬁillful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001
of Title 18 of the United States Code and that such willful false

statements may jeopardize the validity of the application or any

Mmajﬁ&%ﬁj
ec i 6 day of ¢/ 4172
Executed this 6 day f(/,a(//@
Witness J{Z?ZZé;wr 41223:;%5516Z;L&

registration resulting therefrom.




Rlerr] and Rlerr] are the same or different and nmean hydrogen, hal ogen,

Cerr]-Cyerr] al koxy, hydroxy, thiocyanato, (Jerr]-Cerr] alkylthio, cyano,
COOR[err], PJerr]Rerr]Rerr], (err] al kanoyl, Cerr] al kanoyl oxy, Cerr]
al kynyl optionally substituted with CJerr] al koxy or phenyl C err] al kenyl

opti onal pypsubstitut %#d: NTER L 0@@%FQEQ¥&%§é&ﬁﬁ nelLerr] al kyl
optionally substltutgg Eﬁlogen hyg?oxy err err| al koxy,

Clerr]-derr] thioal kyl, NR er ghtRreatliongicossieec! oal kyl, or an
optionally substituted aryl or hetaryl radical, Rerr] and R err] are the

sane or rfirNETtoNad APPLICNTIOWEPUBLESHED - ACCORDING kyd THE!BETERDUD
-CO(derr] alkyl, Rerr] and R err] are the sanme or different and nean

hydr ogenCOOPERXTION eTREARY k{PCcTy Clerr] al kanoyl or together with the
nitrogen atomforma 5- to 7-nmenbered saturated heterocyle, which can
contain éﬁkﬁrﬁmtemsgﬁipnshlpamem# elassificatbom4nd can be substituted,
Rerr], R[erré err}aare the sanme or different and nean H or
Jerr]-derr]CaTRy491 42NES hy48 B, 01980 bgen, Y meansA¥] err]

al koxy or X and Y together nean -O gigerr [err]-O, n means 1, 2 or 3,
and A togetheﬁe%ﬁtﬁlg r QTR M £ whted or unsaturated

five-menbered bt ST o5YF1L, $1Y 0o S §288 &' £34: 8oy
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nitrogen' atons and/ or an oxgyen atom and/or one or two carbonyl groups or
their isonmers or physiologically conpatible salts. Alkyl is defined in each
case as a straight-chain or branched al kyl radical, such as, for exanple,
met hyl , ethyl, 3 propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl

i sopentyl othgixh.BﬁggggktaBﬁUR[er& ésW&peIgﬁggbpqﬁgynﬁhsnﬂ%ﬁﬂﬁgi t6 .

contain at | east one ond suc exanpl-é
buten-1-yl, {golgt enyh,-laaﬁt Bldhpést 18 "%%%2' pgy!
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USE AS AMPA-RECEPTOR INHIBITORS



The aryl "and hetaryl radicals Rlerr] and Rlerr] can be substituted in one
to three places in the sane way or differently with hal ogen, Cerr] al koxy
or Jerr] alkyl. The aryl and hetaryl radicals can be present as nonocyclic
or bicyclic compounds and can contain 5-12 ring atons, preferably 5-9 ring
atoms, spgyy akpgtPacexanpl e, phenyl, biphenyl, naphthyl, indenyl as an aryl
radlcal and thienyl furyl, pyranyl, pyrrolyl, pyrazolyl, pyridyl,

pyrimidinyl, f&i Dagemlon XGRGEYhs éé@p ﬁ%&'&f f&ﬂh@f% gzof gﬁt{ihi‘éﬁ' yl,

1, 3, 4- oxadlazol 2-yl, 1,2, 4-oxadi azol yl™- oxa

qui nol yIR',i ®8quRhaind RDeeas] hi/arogen! orba&ﬂéﬁbﬁ'@y Eu%%t%tﬁ@n%rs\" X g\‘ya‘f@
with 1-3 heteroatons such as sul fur, oxygen and/or nitrogen. 2-

Thi enyl ,hdrdgemyor halogem; 2¥ yxheamslra: di reXkeosty day ot ding 4 YtLoz;.?é\Q:éi!f'EiﬁB/An can
be nentioned as preferred. Cycloal kyl is defined in each. case as

cycl opr ot {CHyct@bat Bl means| bpedt 9f, 3 gyahdhkxybgatlerywlitheniytogen
especially (Jerr] cycloalkyl As al kanoyl radicals, straight-chain or
br anche EMS [t SAEEEA R \OT qunga turakid of ve-swetbars hetemdcyabtetwhich

proplonywdn contain between 1 and 3 nitrogen atoms and/or an oxygen atom
and/or one or two carbonyl groups. Owing to their non-
competitive inhibiting of the AMPA receptors, these compounds éan
be used as medicaments for treating diseases of the central

nervous system.

"




but anoyl, isopropyl carbonyl, caproyl, valeroyl, trinethylacetyl, i.a., are
suitable. If Rerr] and Rlerr] together with the nitrogen atomforma

het erocycl e, for exanple, piperidine, pyrrolidine, thionorpholine,

hexahydr oazepi ne, norpholine, piperazine, imdazolidine, hexahydrodiazepine

is mentioned. gbi EhS-B%h%ﬂ‘i&%gih% wp-waww; i *m&mtonq err]

al kyl or phenyl can be in one aces, suéh-as, for exanple

N- et hyl - pi per azi ne, NMW&eM@%@&fﬁ@ce@tﬁcﬁ%@!&@rIOh0|lne If A
together with the nitrogen atomforns a saturated heterocycle, the latter

can be substituted at the carbon atomor at another nitrogen atom In this
case, A neans, for exanple, C3 al kyl ene, which can be substituted with

Rl err] and Rrher invention weilates, t3 aew323Bkpenzoddaeepd neaddid vatiilvans,d
by oxygen, carbonyl or -NR3-, such as, for exanmple, -(CHerr])[err]-
-CH[erthBM¥eprpdGHpépn]apd-ﬁapeas]pﬁnempeenpicalcabemtp-C>CI>
-CHerr]-NRerr]-CO-, -CONR[err - or CHerr]-O-CRerr]Rerr], whereby
t he carbonylI&réépaﬂ§eaéﬁdga°ﬁﬁ hétnB?ﬁ@g&#daﬂoﬁr@ﬁnzwdleMPQmeazep|ne
and err and R%err preferably nean Clerr] al kyl. These conpounds of
fornulad? ivatiy sahENPrRPd83ﬁF9FY|HCFH¥i$YpG§1ﬂPéﬁqua19te receptors and

owing to this property are suitable as pharmaceutlcal agents for
treating diseases of the central nervous systemn.

It has now been found that the 2,3-benzodiazepine
derivatives according to the invention are also suitable for
treating diseases of the central nervous system, whereby the
compounds are distinguished by better properties compared to the
above-mentioned prior art.

The invention relates to the compounds of formula I

o,

in which
R! and R? are the same or different and mean hydrogen, C,~C,
alkyl, nitro, halogen, cyano, the group -NR%?, -0-C,,

alkyl, -CF;, OH or C,, alkanoyloxy,



of the 2, 3-benzodi azepi ne skel eton and cén. be present as a racemate or
optical isoners. If Atogether with the nitrogen atomforns an unsaturated
5- nmenbered heterocycle, it thus is not a chiral carbon atom but rather an
exocyclic double bond that is present in the 4-position of the

2, 3- benzodi azgnigiey %i"eh%o'ﬁhg EQﬁe“B%ah%%‘i‘-Qg?' IRADREAR Eg%igo cle can be

present partially unsaturated or aromatic. Preferred are ardmatic

conpounds with 1- %alééeﬂenc,aicorra,lkb&ywhh?aréstth&%yahaml,ec ige
fol | owing meaning: [err] The' pfysiologically conpatible salts afe Herived
frominorgani c andabkgiehioacegano Sucoort®e rogrRPRYY, geni cadragdsylsuch as,
for exanple, hydrohalic acids such as hydrochloric acié, hydr obr om ¢ "aci d,
phosphoric acid, salkanoylexyd, Cor alkypnmyl optisnallyn substitutednpith

ali phatic or aromatic nono- or dicarboxylic acids such as formc acid,
acetic acid, nalei€.acalkoxyiner iphenyl, Cucdlkenykiaptienally acid,
tartaric acid, citric acid, oxalic acid,_ glyoxylic acid or-sulfonic acids,
for exanple, ( errfubskibutedrwitl Gci BLKeEN @5 PRemghesCyCGnfdk¥di d or

6
optionally substituted by halogen, hydroxy, C,-C,

alkoxy, C,-C, thioalkyl, NRY-R"; c;, cycloalkyl, or an
optionally substituted aryl or hetaryl radical,

R® and R’ are the same or different and mean hydrogen, C,-C,
alkyl or the group -CO-C,, alkyl,

R"Y and R" are the same or different and mean hydrogen, C,~C,
alkyl or C,, alkanoyl or together with the nitrogen
atom form a 5- to 7-membered saturated heterocyle,
which can contain another oxygen, sulfur or nitrogen
atom and can be substituted,

R*2, RB, R" are the same or different and mean H or C,~C,
alkyl,

X means hydrogen or halogen,

Y means C, , alkoxy or X and Y together mean -0-(CH,) -O-,

n means 1, 2 or 3, and

A together with the nitrogen forms a saturated or

unsaturated five-membered heterocycle, which can contain 1-3
nitrogen atoms and/or an oxgyen atom and/or one or two carbonyl
groups or their isomers or physiologically compatible salts.

Alkyl is defined in each case as a straight-chain or

branched alkyl radical, such as, for example, methyl, ethyl,
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benzenesul fonic acids that are optionaIF& substituted by hal ogen or (ferr]
al kyl, such as p-tol uenesul fonic acid. The conpounds of formula I al so
conprise all possible stereoisonmers and their mxtures, such as

di astereoners, racemates and enantioners. Preferred are conpounds of

Por mut aPF OB o PoEE ot G o s BT Rec HALP ety o, SRRy

phar macgpt hesyragents owing to their non-conpetitive inhibition of the AMPA
receptors. Onng to their profile of action, the conpounds according to the

invention ar @ sahdait i tihd Rl iy B5HSL2 1Ky 1RIRRAUTP G cast one
hyperactivity of excitatory am no acids, "such as, for exanple, glutamate or

aspar t atieubSien bentth eucty asqnfor éxanpleds Vinylsomeipdnyle ButRgpi-Sis, of
excitatory am no acids, they are suitable especially for treating those
di seasedsobatenyd ;i pentemcdcyly 2he-ddmethylsbutt earcdi-tydt,ody-mrtihyd kact ets-
especially the AMPA receptor. Ihe phgrnacological action of the conpounds
of formdr¥l, hexepsdeydi-nedfbR neBnB’ gfeante Gosdkyawdr,i ivdd Isasdwl Mal e _
NVRI ni%e,mﬁighin 18-22 g were kept under controlled conditions (0600-1800
hours | FYAPAGaPRNEy dfe PrRSERt:r SMCR: @8ss fOF B¥GPdey oMY lanPraRynyl,

assignngg% t91g§82p%u%§%~5§nqgn¥é%QYn—l-yl, pentyn-2-yl, 3-methylbutyn-
1-yl, hexyn-1-yl. The alkenyl and alkinyl radicals can be
substituted, e.g., with C,., alkoxy or phenyl, which can be
substituted with halogen. If a halogenated alkyl radical is
present, the latter can be halogenated or perhalogenated in one
or more places like CF,.

Halogen is defined in each case as fluorine, chlorine,
bromine and iodine.

The aryl and hetaryl radicals R*® and R* can be substituted
in one to three places in the same way or differently with
halogen, C,, alkoxy or C,, alkyl.

The aryl and hetaryl radicals can be present as monocyclic
or bicyclic compounds and can contain 5-12 ring atoms, preferably
5-9 ring atoms, such as, for example, phenyl, biphenyl, naphthyl,
indenyl as an aryl radical, and thienyl, furyl, pyranyl,
pyrrolyl, pyrazolyl, pyridyl, pyrimidinyl, pyridazinyl, oxazolyl,
iso-oxazolyl, thiazolyl, isothiazolyl, 1,3,4-oxadiazol-2-yl,
1,2,4-oxadiazolyl-5-yl, 1,2,4-oxadiazol-3-yl, quinolyl,
isoguinolyl, benzo[l]thienyl, benzofuranyl as a hetaryl radical

with 1-3 heterocatoms such as sulfur, oxygen and/or nitrogen. 2-



5

The groups consisted of 5-16 aninals. Tht observation of the aninals was
performed between 0800 and 1300 hours. AMPA was sprayed into the |eft
ventricles of mce that were allowed to nove freely. The applicator

consi sted of a cannul a 7 with a device nade of stainless steel, which

oS ooheisiopt ) plendbgl) Byt fatnla i, IYEIGORLCA O pYPEaFRONSH] ClintO

. . . A . i
an injection punp. The injectlon needl’e was | nserted per I cul ar

surface ghefye Sl be AFSHE oNEA L &s L Pre £OOF &l Nat es of Montenurro and
Dukel ow. The animals were observed up to 180 sec. until clonic or tonic

sei zures set Cycldakkyl ofe cdepime®nin, eadh clas@sds | OPEESpESIYL ) SEc., were
counted as seizures. The beginning of the clonic seizures was used as an

endpoi nteyekokiztk nicyelopéntsk) zayelotexshand dhel closptybatespecieTegsary
to raise or reduce the seizure threshold by 50% (THRD[err]) was deterni ned
in 4-5 &pea¥tdaadkyihe THRD{err] and the confidence linmit were deternined

in a regression analysis. The results of these tests show that the compound
of formila | AME@ DA Fafialon SEalontnohain er trandied al iphatie of

fore suitable for the
the AVPALASSRIY e ;§¥%’£§éiéi¥¥faéhé% as formyl, acetyl, propionyl,

butanoyl, isopropylcérbonyl, caproyl, valeroyl, trimethylacetyl,
i.a., are suitable,

If R'® and R" together with the nitrogen atom form a
heterocycle, for example, piperidine, pyrrolidine,
thiomorpholiné, hexahydroazepine, morpholine, piperazine,
imidazolidine, hexahydrodiazepine is mentioned. If the
heterocycle is substituted, the substituent Cy., alkyl or phenyl
can be in one to two places, such as, for example, N-methyl-
piperazine, N-phenyl-piperazine, 2,6-dimethylmorpholine.

If A together with the nitrogen atom forms a saturated
heterocycle, the latter can be substituted at the carbon atom or
at another nitrogen atom. In this case, A means, for example, Cs
alkylene, which can be substituted with R®* and R, and in which
1, 2 or 3 alkylene groups can be replaced by oxygen, carbonyl or
-NR*-, such as, for exanmple, -(CH,) 3=, -CH,~NR*-CH,~, -CH,-O~CH,-,
-CH,~0-CO-, -CH,-NR*-CO-, -CO-NR’-CO- or CH,~O-CR’R‘, whereby the
carbonyl group is bonded to the nitrogen atom of the
benzodiazepine, and R* and R* preferably mean C,., alkyl. These

compounds of formula I contain a chiral center in the 4-position



production of pharnmaceutical agents for5synptonatic and preventive
treatnent of diseases that are triggered by changing the function of the
AMPA receptor conplex. The treatnent with the conpounds according to the
i nvention prevents or delays the cell damage that occurs as a result of

di seas eof‘“%bé ;‘%%i—ﬂ&ﬁé?gié%ﬁﬁﬁé 8041 LEGHCaRat Sncﬂégﬁif?%&é% a%Rt ONB.

Accor di ng & invention, e conpounds can be use r treating

neur ol ogll SahaLddoPSysPichii fsohspsders that are triggered by
overstimnulation of the AMPA receptor. The neurol ogi cal di seases, which can

be treated funcAi epgetherNditheyRet Alt¥6hen 266hUHSrméOaANCYABALArated 5~
neur odegener ati ve di sorders such as Parkinson's di sease, Al zheiner's

di seasenembet edghetésocyeles, ianyhhis opki notasechirat| eapbon, aton, but

ol i vopont ocer ebel | ar degeneration. According to the invention, the
conpoundstizen & exedy¢bictdeublevkondobhat psspresénti inctheultaposition
degeneration, cellular degeneration after brain trauma, in the case of

st r oke, ofiyblsi 2 3 chenzed hazepine gekebetanandTher ungaturatedeArmembered e
denmentia, AIDS denentia, neurol ogical synftons that are related tQ HV

i nf ect i RAEETAGYELe nFaR che deFesent Bartial ¥suppptupatedngr aromatic.

Preferred are heterocaromatic compounds with 1-3 nitrogen atoms,

in which A has, for example, the following meaning:

RG

N/N\ R3 N/g,/R4 .
ll T . I ,

R _N_ _R* R: N,
Ty ooy

or

The physiologically compatible salts are derived from
inorganic and organic acids. Suitable are inorganic acids, such
as, for example, hydrohalic acids such as hydrochloric' acid,
hydrobromic acid, phosphoric acid, sulfuric.acid, or organic
acids such as, for example, aliphatic or aromatic mono- or
dicarboxylic aéids such as formic acid, acetic acid, maleic acigq,
fumaric acid, succinic acid, lactic acid, tartaric acid, citric
acid, oxalic acid, glyoxylic acid or sulfonic acids, for example,

C,., alkanesulfonic acids such as methanesulfonic acid or



nmuscl e spasns. The psychiatric di seases ®ncl ude anxi ety conditions,

schi zophreni a, mgraines, pain conditions as well as the treatnent of sleep
di sorders and wit hdrawal synptons after drug abuse such as in al cohol,

cocai ne, benzodi azepine or opiate withdrawal. In addition, the conpounds

can be usenzdNediPrPhEYEAEIRE Qhat 0519% a&ﬁ@i&?é(fiﬁﬁ%&%t%%@& i:gp”ﬁaei%gh

treatnent with sedative pharmaceutical dgents, s r exa

benzodi agepe,nealiAr bidubintfs b b oMY ayRy. the conpounds can be
used as anesthetics (anesthesia), analgesics or anti-enetics. For use of

t he conpoundsriee coompognd® 65 efo1weETd | Dna Bso PEGHPRLSet aTRl pegeibse the

| atter are brought into the formof a pharnaceutical preparation, which in
addi t i orsterediscrers candigtireirmitoures) eswdth cis pdi et eradbmers) ni strati on
contai ns suitable pharmaceutical, organic or inorganic inert nmedia, such
as, for x3cepates pndrenaptiomnersgum arabic, |actose, starch, magnesium
stearate, talc, vegetable oils, polyalkylene-glycols, -etc..The

phar maceut i c RX VR 13%R CApPURds ek grnerakofermula i inrvkichpRe, as

tabl ets, coatqg abl ets, suppositories, 9
means hydrogen.

The compounds of general formula I as well as their
physiologically compatible salts can be used as pharmaceutical
agents owing to their non-competitive inhibition of the AMPA
receptors. Owing to their profile of action, the compounds
according to the invention are suitable for treating diseases
that are caused by hyperactivity of excitatory aminc acids, such
as, for example, glutamate or aspartate. Since the new compounds
act as non-competitive antagonists of excitatory amino acids,
they are suitable especially for treating those diseases that are
influenced by the receptors of excitatory amino acids, especially
the AMPA receptor.

The pharmacological action of the compounds of formula I was
determined by means of the tests described below:

Male NMRI mice weighing 18-22 g were kept under controlled
conditions (0600-1800 hours light/dark cycle, with freé access to
food and water) and their assignment to groups was randomized.
The groups consisted of 5-16 animals. The observation of the
animals was performed between 0800 and 1300 hours.

AMPA was sprayed into the left ventricles of mice that were

allowed to move freely. The applicator consisted of a cannula
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capsules or in liquid form for exanpl e’as sol utions, suspensions or
enul si ons. Mreover, they optionally contain adjuvants such as
preservatives, stabilizers, wetting agents or enmulsifiers, salts for
changi ng the osnotic pressure or buffers. For parenteral use, especially

) et Ikipal WIGIe YadiSRE LA EENEELEL | Yy RIURONTnEOL UERSSEBEN' B8

active conpou oxyet hoxy castor are surta

vehi cl e ,3yed©{Bn @é‘r:i?@emx@.ﬁiftﬁ‘e%;ﬁi’f&ﬁéof%&aéoﬁﬁééée&ft@ kR acids or
ani mal or” veget abl e phospholipids, but also mxtures of themas well as

| i posonfag) etidiei puBSITPONLS! £ E@E1 G SRe b1 &iSRals TREePEEE yéﬁgeﬁaﬂéﬁhQH y

tabl ets, coated tablets or capsules with talc and/or hydrocarbon vehicles
or bi ndss sthe Uslir Bsce fOf th@gkell | #6¢oE@ingOES the PObEEAindBEShofar e
suitable. The substance nmay al so be adm nistered in liquid form such as,
for exafpteemasrg wand, Dukeldw ch Tipe | amithdls awenecobserved apded. 18besdosage
of the active ingredients can vary dependi ng on nethod of adm ni strati on,
age andinfsilelenic er pkenigtseizwresrseteiny i t Thofclomidi mevenentshe
treated and sim/lar factors. The daily dose is 0.5-1000 ng, preferably

50- 200 Whichhaslhlonger ctRar 5 $RC gi VST asCeuRted| s 8eizusege The

adm ni stered once or diyided,into,tmn or nore dailz doses, The, production

of 't he REFHIULRE of G FLPRIS (3RL7YRRM YR used ad an endpoint’or
determining the seizure threshold. The dose that was necessary
to raise or reduce the seizure threshold by 50% (THRDg,) was
determined in 4-5 experiments. The THRD;, and the confidence
limit were determined in a regression analysis.

The results of these tests show that the compound of formula
I and its acid addition salts influence functional disorders of
the AMPA receptor. They are therefore suitable for the
production of pharmaceutical agents for symptomatic and
preventive treatment of diseases that are triggered by changing
the function of the AMPA receptor complex.

The treatment with the compounds according to the invention
prevents or delays the cell damage that occurs as a result of
disease and functional disorders and reduces the concomitant
symptons.

According to the invention, the compounds can be used for
treating neurological and psychiatric disorders that are
triggered by overstimulation of the AMPA receptor. The
neurological diseases, which can be treated functionally and

preventatively, include, for example, neurodegenerative disorders



Is carried out for exanple, in that B0 a) a conpound of formula Il [err]
in which Rerr], Rerr], X and Y have the above neaning, is cyclized by
reaction of [err]) Z = COOC[ err] alkyl mﬁth Rl err]-N=C=0 t o conpounds
with A nmeaning -Co-NR[err]-co- [err]) = CHerr]OH or -CH err]-NHR[ err]

SO el PR B e “"qsm B [s}a@e”ec%% C“%Mﬁi 249A - AT on
conpoun
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reaction
used for the prevention of postischemic cellular degeneration,

cellular degeneration after brain trauma, in the'case of stroke,
hypoxia, anoxia and hypoglycemia and for the treatment of senile
dementia, AIDS dementia, neurological symptoms that are related
to HIV infections, multiinfarct dementia as well as epilepsy and
muscle spasms. The psychiatric diseases include anxiety
conditions, schizophrenia, migraines, paiﬁ conditions as well as
the treatment of sleep disorders and withdrawal symptoms after
drug abuse such as in alcohol, cocaine, benzodiazepine or opiate
withdrawal. In addition, the compounds can be used in the
prevention of tolerance development during long-term treatment
with sedative pharmaceutical agents, such as, for example,
benzodiazepines, barbiturates and morphine. Moreover, the
compounds can be used as anesthetics (anesthesia), analgesics or
anti-emetics.

For use of the compounds according to the invention as
pharmaceutical agents, the latter are brought into the form of a
pharmaceutical preparation, which in addition to the active
ingredient for enteral or parenteral administration contains
suitable pharmaceutical, organic or inorganic inert media, such
as, for example, water, gelatin, gum arabic, lactose, starch,
magnesium stearate, talc, vegetable oils, polyalkylene-glycols,
etc. The pharmaceutical preparations can be present in solid

form, for example, as tablets, coated tablets, suppositories,



[err]) Z' = -CH=CHcCcOOC err] alkyl wi fh borane-trinethylamine conpl ex
and boron trifluoride etherate to conpounds with A rreaning -(CHerr])[err]-
and -(CHerr])[err]-CO [err]) Z' = -CH=N-NH[err] in the presence of
copper sulfate to conmpounds with A nmeaning =CH N=N- [err]) Z' = -S-(err]

2Lﬁ%2unﬁé ﬁﬁ¥%ra2|ngﬁrﬁg&%h_N%ggﬁgfld ang%PP;%egfong h aC|deédrazH%ﬁ%hto
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formula V, [err] in whi ¢h Rerr], R érr] ave the meaning di ven

above, k81€8agb20cHahiAgakhBOBEAbRLS. pReaBupaketabhrters.
Herr]NNCH err]=C-R err] or with amoni a and a- hal oket ones, and then

optionally anrOpgrenpeRerﬁbeandépécﬁbﬁﬂy]1h§ebtdb@E@olhh&dw§ @ group is
acyl ated or alkylated or converted
suspensions, especially aqueous solutions of the active compounds
in polyhydroxyethoxylated castor o0il, are suitable.

As yehicle systems, surface-active adjuvants such as salts
of bile acids or animal or vegetable phospholipids, but also
mixtures of them as well as liposomes or their components, can
also be used.

For oral use, especially tablets, coated tablets or capsules
with talc and/or hydrocarbon vehicles or binders, such as, for
example, lactose, corn or potato starch, are suitable. The
substance may also be administered in liquid form, such as, for
example, as juice, to which optionally a sweetener is added.

The dosage of the active ingredients can vary depending on
method of administration, age and weight of the patient, type and
severity of the disease to be treated and similar factors. The
daily dose is 0.5-1000 mg, preferably 50-200 mg, whereby the dose
can be given as a single dose to be administered once or divided
into two or more daily doses.

The production of the compéunds according to the invention

is carried out for example, in that



into hal ogen or hydroxy or cyano or deardthated or X is dehal ogenat ed

simul taneously with the reduction of the nitro group or in succession or
hydrogen is substituted by hal ogen or hal ogen is exchanged for anot her

hal ogen, -PJerr]R err]R err] cyano, (err] alkanoyl, Cerr] al kanoyl oxy,
hydr oxy, optigQupall e r] .al kynyl, optionally substituted
Cerr] alkeny T Lp% ﬁgPFQ %bg?g%ﬁiadl err] alkyl, C([err] al koxy,
CFlerr], C[err] thioal kyl, COOR[err], or Y is re-etherified or the isoners
are separated or the salts are formed. It is advisable to carry out the
fusing of the heterocycle on 2, 3-benzodi azepi nes that are suitably
substituted in the 4- position. The reaction of the alkyl radical, in which
Z = -COOCerr] alkyl, wih N i

hal ogenat ed hydr ocar bons at
results in conmpounds of forp
conpounds of formula Il i whi
reacted with phosgene in the pres

auneorarﬂmwrtammaune
W t meaning -CONRerr]-CO. If

N CHerr]OHor -CHerr]-NHR[err] are
nce,ef tertiary amnes in inert solvents,
such as optionally hal ogenated grbons, coffdbunds of formula | with A
meaning -CHerr]-OCO or -CH Rl err]-CO are obtained. |If conpounds
of formula Il, in which Z = -CHM™rK]COH are reacted with carbonyl conpounds
in the presence of acids such as R’

in which
R', R?, X and Y have the above meaning, is cyclized by
reaction of
@) % = COOC,, alkyl with R’-N=C=0 to compounds with A
meaning -CO-NR*-CO-
B) Z = CH,OH or -CHZ--NI-IR3 with phosgene to compounds with A
meaning -CH,-0-CO- or -CH,-NR*-CO-
¥) % = -CH,0H with R’-CO-R‘’ to compounds with A meaning
-CH,-0-CR’R*, in which R® and R* have the above meaning,

b) a compound of formula III or IV




hydrochl oric acid, conpounds of fornulal, in which A neans

-CHerr]-OCRerr]R err]-, are obtained as cyclization products. |If the
2, 3-benzodi azepine in the 4-position contains a fornyl group, the latter
can be converted in, e.g., a Wttig 13 reaction in the usual way into a

conmpound of formua 1, inwhich Z2 = -CHCH COO (Jerr], al kyl.. 1f_ the

acryl i cllécV)al%}ét%Jr' H®iat X angp¥aPavg the PQ&'E"@dm\ﬁiatn(l’i[“Eor &ﬁe-oéﬁ/"llﬂ\ﬁerﬂllbgm ne
conpl ex_and With?rgoron trifluoride etherate in a hal ogenated hydrocarbon
such astErEH YR oPEt hane, conpounds of fornula | are obtained with A =

-(CH err er{]- apd_- L rre]z | e col um
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which is dissolved I'h polar solvents and mxed wth a solution of copper

sul fate in water, wifhOoR! AbARINGCR ds a9a a.do~- i N which A nmeans
=CH N=N-, are obtained as cycl?za?iégf?gproduc?g@%pa conpound of formul a

L1l or 1V, ig)whigh £ -0RaNsSNE] ein [t lptedence Sof eespPélr Vel hfatedto
hydrazides in the presence of an acid, e.g., sulfonic acid in an organic
sol vent, conmpoundsompounds with A meaning =CH-N=N-
Y) Z’ = -5~C, . alkyl with hydrazine hydrate and acid
anhydrides or with acid hydrazides to compounds with A
meaning =N-N=CR*-
§) Z’ = -8-C,, alkyl with a-aminoacetals to compounds with
A meaning =N-CR3=CR‘-
E) Z’ = CH,0H is converted into CH,NH,, the latter is
acylated and cyclized to compounds with A meaning
=CH-N=CR>-,

c)} a compound of formula V,
X
Q)
Y —
O
R?
v

in which R!, R?, X and Y have the meaning given above, is reacted
with a-aminoacetals, a-aminocketals, H2N-CHZEC-R3 or with ammonia
and a-haloketones, and then optionally nitro group R! and/or R?

is reduced, the amino group is acylated or alkylated or converted



formula |, in which A neans =N-N=CR[err}2, are obtained. The reaction can
al so be perforned such that the alkylthio derivative in an organic sol vent
is heated with hydrazine hydrate, and then is reacted with an acid
anhydride to the desired product. If the nethylthio-benzodi azepi ne

derivatiye i d wth a-am I . .

err] NG eReE (15 AL Sidhd 9n dspminatek @ F -1 0 al kyl) 2 or
H2N- [ L 4, -
ol encaeiisderilied (AL ity bl T SRR fin X QB T2kt
=N- CH=CRh&hY -0 i edd &dd e rl{;ldrogjéx N ik i G S WP KOIREN Ay Of
formul a can be produced by a conpound of fornula V being reacted wth the

corr espafiidifed &id |excHapRs ety MdtHed FRRfed C&_Ecﬁ,@ﬁ’% &anopteopal Iy

in solvents such as 14 Cel l osol ve(R) by introducing an inert gas, Such

as, e.g.alkmyl orc,n @lkeenyloxys Miydrioxy hydtdgealdy fsubstituted It
presence of sul fur catchers, such as, e.g., nercury oxide._ Radical

( QAl k) [ ex¥Rynyl defptnisshakl eigulest idpared C,g) sdkenydoneptiznaidiye
advant ageously -- cyclic acetals or ketals. Conpounds of formula | can also

be produsthstitutad Rind 8 1Y 1,007 al¥oB¥i n§Fk edei s Ehvioalky bpLeRR AN Abs

Herr] N-CH err]-C=CRlerr]_according to processes known_ in
Y is re—-etherified or the isomers are separated or the salts are

formed.

It is advisable to carry out the fusing of the heterocycle
on 2,3-benzodiazepines that are suitably substituted in the 4-
position. |

The reaction of the alkyl radical, in which Z = -C00-C,
alkyl, with R>-N=C=0 in aprotic solvents such as halogenated
hydrocarbons at room temperature or a higher temperature results
in compounds of formula I with A meaning -CO-NR’-CO-. 1If
compounds of formula II in which Z = -CH,0H or -CH,-NHR® are
reacted with phosgene in the presence of tertiary amines in inert
solvents, such as optionally halogenated hydrocarbons, compounds
of formula I with A meaning -CH,~0-CO~ or -CH,-NR’-CO- are
obtained.

If compounds of formula II, in which Z = ~CH,0H, are reacted
with carbonyl compounds in the presence of acids such as
hydrochloric acid, compounds of formula I, in which A means
-CH,-0~CR’R‘~, are obtained as cyclization products.

If the 2,3-benzodiazepine in the 4-position contains a

formyl group, the latter can be converted in, e.g., a Wittig



the literature (Eur. J. Med. Chem 30, 1829 (1995) or Ann. Chem 1987, (2),
103). Compounds of fornmula | are obtained even if conpounds of formula V
wi th anmonia in solvents such as nethanol or Cellosolve(R) optionally are
converted under pressure or with the addition of a sulfur catcher, such as,

o1 XA G TS ULE Oy TELEU'Y S5hdGnd B2 HOPaSER E2800G4N0 | m e

and then reacte [er k'et ones. of olp,

al cohol bg, cony, iﬁﬁ'—ééb-ackn‘%ﬂk y by reaction according to Mtsunobu
. W = @'{- . : :
into azide or into phthalim dée'™ AZi de can be converted into am ne according

to nethods ixe |tA&Er By LidYad BdlUss Oer 2EREE Si O obYai heé@NESYLPERERE! ¥ELh
Pht hal i m de can al so be converted into am ne by treatnent w th hydrazi ne.

The acybatadrmetof inidt sy Pamve | Somebex hhed Writh asbtor htpi £ Uesr deagétHerate
anhydri des according to known processes. The subsequent cyclization with
phosphainsa abddenatded riegdi-dcarivox cspchinas dichbonohathane} hcédmpeandag
=CH- N=CRjerr]-. The reduction in the nitro group is perforned in polar
sol ventaf aformuka t Brpee cobtxined awvitlyhkr=t e(@d))atuand A{CH,),-CO-, which
can be separated by column chromatography. If the 2,3-
benzodiazepine that is formylated in 4-position is reacted with
hydrazine hydrate, the corresponding hydrazone derivative, which
is dissolved in polar solvents and mixed with a solution of
copper sulfate in water, is obtained. Compounds of formula I, in
which A means =CH-N=N-, are obtained as cyclization products.

If a compound of formula III or IV, in which Z‘ means C,,
alkyl-S-, is reacted with acid hydrazides in the presence of an
acid, e.g., sulfonic acid in an organic solvent, compounds of
formula I, in which A means =N-N=CR®-, are obtained. The
reaction can also be performed such that the alkylthio derivative
in an organic solvent is heated with hydrazine hydrate, and then
is reacted with an acid anhydride to the desired product.

If the methylthio-benzodiazepine derivative is heated with
e-aminocacetals HZN-CR3H-CH-(0-a13§y1)z, H,N~CH,-CR*~ (0-alkyl), or
H,N-CR’H-CR*- (0-alkyl), in the presence of an acid, such as p-
toluenesulfonic acid, compounds of formula I with A meaning
=N-CR>=CH-, =NK-CH=CR%-~ or =N-CR3=CR‘- are obtained.

The same compounds of formula I can be produced by a

compound of formula V being reacted with the corresponding a-

aminoacetal NH,CHR’-CR‘(OAlk), optionally in solvents such as



15 catal ysts for reduction, nmetals such 3 Raney nickel or noble neta

catal ysts such as palladiumor platinumor else palladi um hydroxi de
optionally on vehicles are suitable. Instead of hydrogen, for exanple,
ammoni um f ormat e, cycl ohexene or hydrazine can al so be used in a known way.

i _ azine can al so be used in a |

e used SELLORRHE otk LRGLPHNEEN AR oFRFF S 998 HENER cakincE 81 - REPRRT sl
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per f or megls ag684 AbAJak Oc SEHBP "byjeHSEH ABEHO0S sombPim€XafBle W th al kyl
hal i des -- or according to the Mtsonubo variant by reaction with an

al cohol aavafitageeastge-of cfei pheaybblns pbi "Realls 22 08bmpbhindy! be 26kfula
ester, or the am ne can be subjected to reductive amnation wth al dehydes

or ket onBscaptabsal by pnoduceéshyocompbundaoofli fbemaba vabbonygl reaspeands,
whereby m xed derivatives are obtained [Bibliography, e.g., Verardo et al.
Synt hesi ¥ith opBypangylasines cl;N-qH,90% R’ saidcording Uthi proyesses | knows S5
701; Mcovic_et al. Synthesis (1991), 1043). The acylation of an am no
group i stharliteraturen(Ens. yfuled. Chem. 30, 429 (1995) or Ann. Chem.

1987, (2), 103).

Compounds of formula I are obtained even if compounds of
formula V with ammonia in solvents such as methanol or
Cellosolve® optionally are converted under pressure or with the
addition of a sulfur catcher, suéh as, for example, silver
triflate or mercury oxide, into the corresponding imine and then
reacted with a-haloketones.

If 2’ is a CH,0H group, the alcohol can be converted in a
known way by reaction according to Mitsunobu into azide or into
phthalimide. Azide can be converted into amine according to
methods in literature by reducing agents or by
triphenylphosphine. Phthalimide can also be converted into amine
by treatment with hydrazine. The acylation of this amine is
possible with acid chlorides or acid anhydrides according to
known processes. The subsequent cyclization with phosphorus
oxychloride results in compounds of formula I with A meaning
=CH-N=CR3-.

The reduction in the nitro group is performed in polar

solvents at room temperature or a higher temperature. As



way, for exanple, with an acid halide &5 acid anhydride optionally in the
presence of a base such as di net hyl am nopyridine in solvents such as

nmet hyl ene chl oride, tetrahydrofuran or pyridine, according to the

Schot t en- Baumann 16 variant in aqueous solution at weakly al kaline pH or
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an organic nitrite is used, the halogen can be introduced into a sol vent

such ascard Gi1£X P! @sedi IRt dVkASwBFAFE, Reducihy agénhtsosueh &8t Byheng)
i odi de or tetrabrononethane. The renoval of the am no group can be achieved

ei t her diyloreihde e witdnium ((ITEN chhoridée ecam aksoabgdusédras ocompiex
di azoti zation and reductive boiling-down of
metal hydrides optionally in the presence of heavy metal salts.
Iron can also be used as a reducing agent. The reaction is then
performed in the presence of an acid such as, e.g., acetic acid
or ammonium chloride, optionally with the addition of a solvent,
such as, for example, water or methanol.

If alkylation of an amino group is desired, it can be
performed according to commonly used methods -- for example with
alkyl halides -- or according to the Mitsonubo variant by
reaction with én alcohel in the presence of triphenylphosphine
and azodicarboxylic acid ester, or the amine can be subjected to
reductive amination with aldehydes or ketones optionally in
succession with two different carbonyl compounds, whereby mixed
derivatives are obtained [Bibliography, e.g., Verardo et al.
Synthesis (1993), 121; Synthesis (1991), 447; Kawaguchi,
Synthesis (1985), 701; Micovic et al. Synthesis (1991), 1043}.

The acylation of an amino group is carried out in the usual
way, for example, with an acid halide or acid anhydride
optionally in the presence of a base such as
dimethylaminopyridine in solvents such as methylene chloride,

tetrahydrofuran or pyridine, according to the Schotten~Baumann



di azoniumsalt with, for exanple, phospRérous acid optionally with addition
of copper (1) oxide. The introduction of fluorine is possible by, for
exanpl e, Bal z Schi emann reaction of diazoniumtetrafl uoroborate or
according to J. Fluor. Chem 76, 1996, 59-62 by diazotization in the

ot cooncaany | S AT, SR A ek L R e Bt ot Fai Fom
fl i de, . ' ! t he hyd '
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f bly b ' | | 7 L4 h
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a strongly acidic 1on exchanger (accor Letters 1 440
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according to processes known in the literature, e.g., by.reaction with
N- br onD-acforidtims ass Santimeler | ot Sidamiivn salts ashdetawdydr of ur an,

acetonitrile or dinethylformam de or el se by reaction with.iodic acid and

i odi ne adadmmhedidtely eorred . willtemitititeB8heriPaBacted with copper(I)
chloride or copper(I) bromide in the presence of the
corresponding acid such as hydrochloric acid or hydrobromic acid
or with potassium iodide. Instead of diazonium salts, the
triazenes optibnally also can be used. If an organic nitrite is
used, the halogen can be introduced into a solvent such as, for
example, dimethylformamide, e.g., by addition of methylene iodide
or tetrabromomethane. The removal of the amino group can be
achieved either by reaction with an organic nitrite in
tetrahydrofuran or by diazotization and reductive boiling-down of
diazonium salt with, for example, phosphorous acid optionally
with addition of copper(I) oxide.

The'introduction of fluorine is possible by, for example,

Balz Schiemann reaction of diazonium tetrafluoroborate or

according to J. Fluor. Chem. 76, 1996, 59-62 by diazotization in

the presence of HFx pyridine and subsequent boiling-down
optionally in the presence of a fluoride ion source, such as,
e.g., tetrabutylammonium fluoride.

The replacement of the amino group by the hydroxy group is
carried out according to methods that are known in the

literature, preferably by conversion into triazine and subsequent



The exchange of a halogen in the annel ded ring is carried out in a way
known in the literature optionally under heavy netal catalysis, for exanple
by palladiunm(ll) or palladium O conpounds by tin-organic or boron-organic
conpounds, (err] alkines, Cerr] al kenes, di- or nnn alkylphosphite

ey S g SR SR U ool Y511 61 Y KA aR: O pBLAFR ML B 0
e.g., tféfyrnﬂ§§%§§g d|¢w%§ rbonat e, and optlonally a co-catal yst, such

as, e.g., copp be added. Hal ogens, such as brom ne or

i odi ne can rﬁiéolmémﬂ&;%f hM&DPHRERs SPhES tBECANAS1608QCEEhy §¥ani de

(introduction of a nitrile group), copper acetate (introduction of an
al kanoydreyied iyl . acositdihdg| €6 ot 6deséés t bRoph eiRNERe Ol itapatutre) eodide

(introduction of an al koxy group) or a m xture of copper(l) iodide and
sodi umby i¥éamt bat et btle N+t omok cor Ai-bddestecihimideeihypojapupdplvéhes,
hal ogen can al so be subjected to a hal ogen-netal exchange, e.g., by
react i csuch tds eetrrahydirefucan ; capeteaniteilefop| dingthydbfor8amideCokn
solvents such as ether or tetrahydrofuran. 18, . X
else by reaction with iodic acid and iodine according to Lieb.
Ann. Chen. 634, 84, (1960).

The exchange of a halogen in the annelated ring is carried
out in a way known in the literature optionally under heavy metal
catalysis, for example by palladium(iI) or palladium{0) compounds
by tin-organic or boron-organic compounds, C,, alkines, C,,
alkenes, di- or mon-alkylphosphite, cyanide in solvents such as
toluene, tetrahydrofuran or dimethylformamide (M. Kosugi et al.
Chem. Lett. 7, 1225, 1984). Optionally, a base, such as, e.d.,
triethylamine or sodium carbonate, and optionally a co-catalyst,
such as, e.g., copper(I) iodide, must be added.

Halogens, such as bromine or iodine, can also be reacted
with copper salts, such as copper(I)} cyanide (introduction of a
nitrile group), copper acetate {(introduction of an alkanoyloxy
group), sodium alcoholate in the presence of copper{l) iodide
(introduction of an alkoxy group) or a mixture of copper(I)
iodide and sodium trifluoroacetate (introduction of a
trifluoromethyl group).

The halogen can also be subjected to a halogen-metal

exchange, e.g., by reaction with butyllithium at temperatures of

0°C to -78°C in solvents such as ether or tetrahydrofuran



optionally with the addition of conplext®g agents such as

t et ranet hyl et hyl enedi am ne, and then the hal ogen can be recovered in a way
that is known in the literature with el ectrophiles, such as, for exanple,
di met hyl f ormam de, al kyl halides such as iodides or chlorides, or
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t he usual way by~a solfution o é conpound of formula |

t he equimahe%?am%t ief kot Qh RIS tdfaturehivGnoRlliceRddphilled,N such
solution, and the precipitate being separated or the solution being worked

up in the,uses! example) @dnethydforiamidedualkyl dlaltidessisuich g deogidgads
is not described, the latter are known or can be produced anal ogously to
known compchidsidéise orvealdehydelsso conpri ses the conpounds of formulas Ila
and Illa, their isonmers and salts [err] in which -

The isomer mixtures can be separated into enantiomers
according to commonly used'methods, such as, for example,
crystallization, chromatography or salt formation.

The production of salts is carried out in the usual way by a
solution of the compound of formula I being mixed with the
equivalent amount of acid or excess acid, which optionally is in
solution, and the precipitate being separated or the solution
being worked up in the usual way.

In so far as the production. of the starting compounds is not
described, the latter are known or can be produced analogously to
known compounds.

The invention also comprises the compounds of formulas IIa

and IIXIa, their isomers and salts

in which



19 Rlerr], Rerr], X and Y have the aba®e-indi cated neani ng and Z" means
-CHerr]OH, -CHO, -COO-(err]alkyl, CHerr]NHR[err], COO-(err] al kyl and
Rl err] has the above-nentioned neani ng, which represent val uabl e

i nternmedi ate products for the production of pharnacol ogically active
conpounds. The cgnversion of the internediate products into active

p ]
subst ances B rc& ri¥daBdt YahavedFRg fBovRsiprécatedsmgavdpgha@idabove. The
production of, the inter i af e ducts is carcied t ording to known
met hods or rfét ho&eﬁmt%ﬁe§%edcﬁ?@r’&-sﬁﬁs‘yﬁe %ﬁzuﬁéﬁzodkeﬁs&pr ne in
the 4-position contains a nethylc [o) p,é{gy#aiter can be oxidized to
fornyl wth, for exanple, SeC{err?B é&ﬁion y, the fornyl group can be
reduced to -CH err] OH or oxidized to the carboxyl group, which can then be
esterified or the fornyl group can be converted into -CH err]NHR[ err] or

subj ectgl 1 fa¥ thidd aiRAe-ndhtibied AW SIABH Gep¥dsdrit VPh@pLd he

process according to the invention: 20
intermediate products for the production of pharmacologically
active compounds. The conversion of the intermediate products
into active substances is carried out according to the processes
described above.

The production of the intermediate products is carried out

according to known methods or methods that are described here.
If the 2,3-benzodiazepine in the 4-position contains a methyl
group, the latter can be oxidized to formyl with, for example,
Se0,. Optionally, the formyl group can be reduced to -CH,0H or
oxidized to the carboxyl group, which can then be esterified or
the formyl group can be converted into -CHQHH? or subjected to a
Wittig reaction.

The followiﬁg examples are to explain the process according

to the invention:



>

Production of the Starting Conmpounds: 12§

8- Hydr oxynet hyl - 7- et hyl car banoyl - 5- (4- ni t r ophenyl ) - 8, 9-di hydr o-

7H 1, 3-di oxol o[ 4, 5-h] [ 2, 3] benzodi azepi ne A

8- Fornyl - 5- (4-ni trophenyl)-9H 1, 3-di oxol o[ 4, 5- h] (2, 3] benzodi azepine 1.0 g

(3.1 % ?- ?y na staPihgP wadsl 3

diologgp éeggﬁ f§?§ bgﬁgogﬁggggﬁﬁeB?E*éﬁ?ﬁépatent No. 2566774) is dissolved
at 90[egrjCin 15 M of DW. 0.38 g (3.4 nmmol) of Se is added, and it is
stirred for 40 nminutes at 90[err]C. After the solid is filtered off, the

product gig age&&abkﬁqu7th%h?Q@a%baﬁBymaseq4-hher@ba@a 2y eguet-ginhyliroer ed
? with water H

off, and it is washe and dried. 1.04 g of the conpound’is

obt ai negdH-Af, Beaipubilbi{ag b [RY 3gbenzbdidBzepinegr aphy (silica gel, eluant
benzene/ et hyl acetate 20:1) and subsequent suspension of. the crystalline
conmpound in ethanol, 0.52 g (50% of product is obtained. Melting point
228-230[ err] C (deconposition). B. 8-Hydroxynethyl -5-(4-ni.trophenyl)-8

, 9- di hy@s o- 8HFOrByldboXd-oitrophpny 13+9Hedz ddddoxpila¢4A5suspension of 7.0 g
(20.7 nmol ) of the aldehyde that is obtained after reaction step Ais

cool ed hd[20PdPepecdaazepine of ethanol while being stirred and ni xed

little by little with 7.84 ? (0.21 nol) _.of NaBH,err]. The reaction m xture
i s heat ed tolbgigiﬁg.l mmol) of 8-methyl-5~(4-nitrophenyl-9H-1,3-

dioloxol[4,5~h][2,3}benzodiazepine (French Patent No. 2566774) is
dissolved at 90°C in 15 ml of DMF. 0.38 g (3.4 ﬁmol) of Se0, is
added, and it is stirred for 40 minutes at 90°C. After the solid
is filtered off, the product is precipitated with 100 ml of
water, the crude product is filtered off, and it is washed with
water and dried. 1.04 g of the compound is obtained. After
purification by column chromatography (silica gel, eluant
benzene/ethyl acetate 20:1) and subsequent suspension of the
crystalline compound in ethanol, 0.52 g (50%) of product is

obtained. Melting point 228-230°C (decomposition).

B. 8-Hydroxymethyl-5-(4-nitrophenyl$-8,9-dihydro-7H—1,3-
dioxolo{4,5-h}[2,3]1-benzodiazepine '

A suspension of 7.0 g (20.7 mmol) of the aldehyde that is
obtained after reaction step A is cooled to 20°C in 420 ml of
ethanol while being stirred and mixed little by little with 7.84
g (0.21 mol).of NaBH,. The reaction mixture is heated to boiling
for 1 hour, then mixed with activated carbon apd hot-filtered.

The solvent is removed, the residue is taken up in



for 1 hour, then mxed with activated catbon and hot-filtered. The sol vent
I's renoved, the residue is taken up in 21 di chl or onet hane, wor ked up,
and 6.37 g (90% of crude product, which is purified by col um

chr omat ogr aphy .on silica gel with a 1 1 m xture of benzene/ethyl acetate as

?gz?llg?@écﬁlsér% a8 okt G o " i” P E08) of 'ride ‘proadst
- ni I’O
i hydr o %%%f?}ﬁ%%}% SHaLeS 3&%«121? Y0 e
f ved, i n
o Sonel atheisic sl U Sl o ARk T e :rssooc%aegz%c?- The
sol utios.i% @ @Ry 0T Hhaed o o Crystgﬁ?a{atei&gg int 9Ays Pibct

concentrated by evaporation. ine residue 1Is suspended |n 10 m
of ethaobltadnedheated to boiling. 1.02 g (87% of yellow product with a
mel ting point of 242-243[err]C (deconposition) is obtained. I1.)

5- (4- Am nophenyl ) - 8- hydr oxynet hyl - 7- net hyl car banoyl - 8, 9- di hydr o-

C. 8—Hydroxymethy1—7-methylcarbamoyl-s-(4-nitropheny1)-8,9-
dihydro-7H-1,3-dioxolo[4,5-h][2,3]benzodiazepine

1.0 g (2.9 mnmol) of the alcohol that is obtained after
reaction step B is dissolved in 40 ml of dichloromethane and
mixed with 0.5 ml (8.8 mmol) of methyl isocyanate. The solution
is allowed to stand at room temperature for 3 days and then
concentrated by evaporation. The crystalline residue is
suspended in 10 ml of ethanol and heated to boiling. 1.02 g
(87%) of yellow product with a melting point of 242-243°C

(decomposition) is obtained.

II.)
5-(4-Aminophenyl)-8-hydroxymethyl-?-methylcarbamoyl-s,9-dihydro-
7H-1,3-dioxolo[4,5-h][2,3]benzodiazepine

A suspension of 1.02 g (2.56 mmol) of S-hydroxymethyl-7-
methylcarbamoy1~5-(4-nitropheny1)-8,9-dihydro-7H-1,3-dioxolo[4,5-
h][2,3]benzodiazepine (stage C) in 40 ml of ethanol is mixed with
0.45 ml (9 mmol) of 98% hydrazine hydrate and RaNi catalyst while
being stirred. After 30 minutes, the catalyst is filtered off,

and the solution is concentrated by evaporation. The residue is



7H 1, 3-di oxol o[ 4, 5-h] [ 2, 3] benzodi azepi n@2A suspension of 1.02 g (2.56 mmol)
of 8-hydroxynet hyl -7- met hyl car banoyl - 5- (4-ni trophenyl ) -8, 9-di hydro- 7H 1,

3-di oxol o(4,5- h][2,3]benzodi azepine (stage C) in 40 m of ethanol

is m xed

with 0.45 mM (9 mml) of 98% hydrazi ne hydrate and RaNi catal yst while
being stirred. After 30, mnytes, the talyst js filtered off, and the

sol uti oF §&FX g tﬁ%@?ﬁ)‘m zft’?‘f)%’al%eg r@ﬁ@u@fiespr"é)% Hth e
recrystal l4 i.n .et |~ Al 83.0 §y8° f product with a nelting point
of 136- %téﬁ‘% éﬂ’ﬁ?‘%gﬁgi‘h:”e%rgélf:. ?589 %81{%‘§§l’ret hyl - 5- (4- ni t r ophenyl )

-9H- 1, 3-di oxol o[ 4, 5- h) (2, 3] benzodi azepine 2.5 g (7.41 nmmol ) of

8-fornyl -5-(4-nitrophenyl)-9H 1, 3- di oxol o[ 4, 5-h][2, 3] benzodi azepi ne (I,
st age /»Iffg)suspended in THF:water = 1:1 and mixed with 0.14 g (3.7 nmol)
of sodi um boranate while being stirred and cooled to 20[err]C. After 45
M nut es gipyErd¥ymtthy 1-8-S( 4-d it cpheydl yi-oa-or urlas f8:esiusit4 55— preci pi t at ed
fromthe filtrate with 130 mM of water. 2.35 g, which is recrystallized

froma mit2y3gbendodiadepiine

2.5 g (7.41 mmol) of 8-formyl-5-(4-nitrophenyl)-9H-1,3-

dioxolo(4,5-h][2,3]benzodiazepine (I, stage A) is suspended in

THF:water = 1:1 and mixed with 0.14 g (3.7 mmol) of sodium

boranate while being stirred and cooled to 20°C. After 45

minutes of stirring, it is filtered and the crude product is

precipitated from the filtrate with 130 ml of water. 2.35 g,

which is recrystallized from a mixture of 6.3 ml of

dimethylformamide and 1.3 ml of water, is obtained. 1.97 g (78%)

~ of the title compound with a melting point of 175°C

(decomposition} is obtained.



di net hyl formam de and 1.3 ml of water, 43s obtained. 1.97 g (78% of the
title conpound with a nelting point of 175[err]C (deconposition) is

obt ai ned. 23 Exanple 1 9-Methyl -5-(4-nitrophenyl)-11H 1, 3-di oxol o[ 4

, 5-h]im dazo[ 3,4- c][2, 3] benzodi azepi ne-8, 10(9H,1 CaH)-di one [err] A
5-(4-N§%hgghfnyi)-gk+[l,3-]dioxolo(4,5-h](2,3]-benzodiazepine-8- car boxylic
acid 4 Bt® 2" 4% NaOH sol ution is added to a solution of 3.0 g of

AgNO[ erg Ly i by WAt &5 ¢ § 50 0L wned Py SPAHLE 09-91 080 0o Pa 0k -R1 Q5B ko7,

(4- ni t r'opneny ot &, 5- 11- a

di oxanegy pa S4 PbNz 5§ fiE8 bg. V6161096 jShgture, and the reaction

m xt urée stirre or nnutes a err|C. After activated carbon is.
added, it is filtered, the filtrate is concentrated by evaporation in a

vacuum at 50-60[err]C, the suspension that is produced is diluted with 30
m of water and cool ed. After standing ovgrnight, it is filtered off, the

a.
5-(4~Nitrophenyl)-9H~{1,3-]}dioxolo{4,5-h])[2,3]~benzodiazepine-8-
carboxylic acid

42 ml of a 4% NaOH solutibn is added to a solution of 3.0 g
of AgNO; in water (50 ml). The solution of 3.0 g of 8-formyl-5-
(4-nitrophenyl)-9H-1,3~-dioxolo[4,5-h-}[2,3])-benzodiazepine in 120
ml of dioxane is slowly added to the heterogeneous mixture, and
the reaction mixture is stirred for 30 minutes at 25°C. After
activated carbon is added, it is filtered, the filtrate is
concentrated by evaporation in a vacuum at 50-60°C, the
suspension that is produced is diluted with 30 ml of water and
cooled. After standing overnight, it is filtered off, the
precipitate is washed with 2 x 10 ml of ice water, and 1.94 g of
sodium salt, which is dissolved in 60 ml of hot water and, after
cooling, acidified with 1 ml of acetic acid, is obtained. After
filtration and washing with water, 1.66 g (53%) of product with a

melting point of 196-198°C (decomposition) is obtained.



precipitate is washed with 2 x 10 ml of 34e water, and 1.94 g of sodium
salt, which is dissolved in 60 ml of hot water and, after cooling,
acidified with 1 m of acetic acid, is obtained.  After filtration and
washing with water, 1.66 g (53% of product with a nelting point of
196-198[grr] C (deconposition) is obtained. 24 B.

8- (Met hoxycar bonyl ) - 5- (4- ni t rophenyl ) - 94 1, 3- di oxol o 4, 5-

h][ 2, 3] bgn ' ' —£2240 €aofi0 u l,S <0bt ai ned
A R i G RS e e el R T A
(34.4 meh 208 1bengsaiakbpynei de etherate is added, the mxture is refluxed
for 3 hours. The solvent is drawn off, the residue is taken up in

di chl or onet haaeoagd(2900nmel ) act Othdlatenpbehlicthhts9kUbbeAinaldaifteks
stirred for 30 minutes. The crude product that is obtained after
morking-np@etipnistpprAfisdshgpen&adninhBQOammgoﬂphgthgnblcangeIafebnaatz
benzene/ et hyl acetate 20:1), and 3.86 g é46@@ of the E!tle.conpound wth a
mel ti ng Bbi i34 ot mBElp3efcboton(trifiporidecatherabet dsnadded, the
mixture is refluxed for 3 hours. The solvent is drawn off, the
residue is taken up in dichloromethane and 100 ml of a 10% Na,CO,
solution, and it is stirred for 30 minutes. The crude product
that is obtained after working-up' is purified by column
chromatography (silida gel, eluant: benzene/ethyl acetate 20:1),
and 3.86 g (46%) of the title compound with a melting point of

235-238°C (decomposition) is obtained.

C.
8- (Methoxycarbonyl)~5-(4-nitrophenyl)-8,9-dihydro-7H-1,3~
dioxolo[4,5-h])[2,3]-benzodiazepine

A suspension of 2.94 g (8.0 mmol) of the compound that is
obtained after reaction step B in 30 ml of dichloromethane is
mixed with 15 ml of trifluorocacetic acid while being stirred.
6.3 ml (40 mmol) of triethylsilane is added and stirred for 24
hours at room temperature. Then, it is mixed with 30 ml of
dichloromethane, and a solution of 12.3 g of Na,CO; in 60 ml of

water is added while being stirred and cooled with ice water.

'Here énd in the other examples, working up is defined as: The
organic phase is washed with water, dried, filtered and
concentrated by evaporation.



8- ( Met hoxycar bonyl ) - 5- (4-ni trophenyl ) - &®-di hydro- 7H 1, 3-

di oxol o[ 4, 5-h] [ 2, 3) - benzodi azepi ne A suspension of 2.94 g (8.0 mpl) of the
conpound that is obtained after reaction step Bin 30 m of dichloronethane
is mxed with 15 m of trifluoroacetic acid while being stirred. 6.3 m (40

mol) of triethylsilane i,s added and irred fqr 24 hqurs at .,room,

enper aPiPcresitHe HAEs if; PEHSAReH 33TRE BPTMORIROIS Hrsatedish 20
sol utiop,of 212, rel rrl i of..water_ i MAhi | e being
stirr edﬂénafcégglé‘gn\%&f E%@e%gges. (%’3% 5. ] g%r gh gn%l}gﬁ'et ﬁ’é"m toalg’gieg&la %s,

wor ki ng k Sqdehl Red a2Sh J0g Qb L Copb2bgedq s Washed with water, dried,
fiIteregggﬁ%ﬁgoﬁggﬁﬁrg?easgyiggaggggl?on. ea?S The residue that is
obtained after working-up is treated with 20 ml of methanol, and 2.85 g
(96% of the title conpound with a nmelting point of 161-164[err]Cis
obt ai neg, D. 9-Methyl -5-(4-nitrophenyl)-11H 1, 3-di oxol o[ 4. 5-h] i m dazo[ 3. 4-
c][ 2. 3] benzodi azepi ne-8. 10(9H. 1 GaH) -dione 0.85 g (2.3 nmmmol ) of the
conpoung-Méghyilsseljtaniedopheayl)-11H-1,3-dioxolof4,5-h]limidazo[3,4-

cl[2,3]1benzodiazepine-8,10(9H,10aH)}~-dione

0.85 g (2.3 mmol) of the compound that is obtained after
reaction step C is dissolved in 30 ml of dichloromethane, and it
is allowed to react for 3 weeks at room temperature with 1.0 ml
(17.5 mmol) of methyl isocyanate. The solvent is drawn off, and
the residue is pu:ified by boiling with methanol. After

suctioning-off, 0.77 g (84%) of the product with a melting point

of 242-244°C (decomposition) is obtained.

cl{2,31benzodiazepine-8,10(9H,10aH)-dione

0.61 g (1.55 mmol) of the nitro compound that is obtained

according to Example 1 is reduced with RaNi/hydrazine hydrate in



reaction step Cis dissolved in 30 nl o&édi chl oronethane, and it is allowed
to react for 3 weeks at roomtenperature with 1.0 m (17.5 nmol) of nethyl

i socyanate. The solvent is drawn off, and the residue is purified by
boiling with nethanol Af ter suctioning off, 0.77 g (84% of the product

\é\ll t5h(2_ rrelthld_g nt of 42 h2‘44l err (etfm%g%)os%f.lh]o i Zygtfbat}ai r]ted.h Exanpl e
2.3 Q d 2 t

ELkpouLﬁ%%%adz%%{a.t eeé el %“)1 SEche R ibx?lea’%?#aﬁ# Tk

RaNi / h ﬁﬂ@f

TheI ca¥$% |5Wterec§ﬂ‘% flszt e S(ﬂllﬂﬁ(ﬁ]‘i{ag:égo,ngdﬁrd;{ ed by eva)ggéré;ﬁ}gén

the crysisalild %n{p“oiirf&'%lﬁg vashad d bomaiters 3P0 (adcompaéitich)t hg title

conpound with a melting point > 270[err]C (deconp05|t|on) i s obtal ned.
Exanpl e opt3rivRidy! - 5- (4-nitrophenyl )-9.10. |1Ca. 1l1-tetrahydro-8H1. 3-

di oxol o[ 4.5-i]im dazo[ 3.-4-c] [2.3] benzodi azepi n-8-one
Example 3
9-Met -5-(4-nitrophe -9,10,10a,11~tetrahydro-8H-1,3~

dioxolof[4,5-ilimidagzo 4-cl[2,3]1benzodiazepin~-8-one

A.
8-[ (Methylimino)methyl}-5~(4-nitrophenyl)-9H-1,3-dioxolo[4,5-
h}[2,3]benzodiazepine

2.0 g (5.9 mmol) of 8-formyl-5-(4-nitrophenyl)-9H-1,3~
dioxolo[4,5-h][2,3]benzodiazepine is dissolved in 100 ml of a 1:1
mixture of dichloromethane-methanol, mixed with 40 ml of a 33%
solution of methylamine in ethanol and allowed to stand for 24
hours at room temperature. Then, the solvent is drawn off, and
the residue is boiled with 25 ml of ethanol. After filtration,
1.95 g {93%) of the title compound with a melting point of 245~

247°C (decomposition) is obtained.



[err] A 8-[(Methylinino)nethyl]-5-(4-néfrophenyl)-9H 1, 3-di oxol o(4, 5-

h) [ 2, 3] benzodi azepine 2.0 g (5.9 nmol) of . . .
8-fornyl -5-(4-nitrophenyl)-9H 1, 3- di oxol of 4, 5-h] [ 2, 3] benzodi azepine is

di ssolved in 100 m of a 1:1 m xture of dichl oronethane-nethanol, m xed

wi th 40 of a 33% solution of nethylamne in ethanol and allowed to stand

-«

for 24 hours at roomtenperature. Then, the solvent is drawn off, and the

id is bgjl 4t Of o 1A Ol 1 A ¢ idtratlo .9 (93% of
{ﬁzl tiutel Iesco(r?ﬁ(?ﬁ%dev:\ln'dtlfgm{r?e]l)t iontg pol (n%tmlo‘?Ag 2%€ Z{Aé]ﬁ%&erf%o%%‘?%n) S
obt ai negeact 16h Brep A dd uchdRRd £l 40 dINSKe dlifind® AR 18 A er
reaction step A is suspended in 800 nml of ethano and mxed 1 n portions
wi th 26 peirtdioneoraam 1 el KE ddenteitig Hdr ratk1d hdidy _(é\:éﬁrﬁfpl ) of
NaBH4 is added to the solution that is.obtained for 1 hour”in small
pori ons13L.# igs (S.i3& emhdlyr oX0 NaBH; Hsnatded tobl thecdoluk@oh khadt dg S

concentrated by evaporation
obtained for 1 hour in small porions. It is stirred for 30 more

minutes, filtered, the filtrate is concentrated by evaporation
and the residue is purified by column chromatography with
methanol as an eluant. 3.67 g (66%) of 8-[ (methylamino)methyl]-
5-(4-nitrophenyl)-9H-1,3-dioxolo[4,5-h][2,3]benzodiazepine with a

melting point of 110-112°C is obtained.

C.

9-Mgthzl—5-(4-nitrophenzl)-9,10,10a,11-tetrahydro—8H-1,3-

dioxolo[4,5-h]limidazo[3,4-c]1{2,3]benzodiazepin-8-one

2.26 ml (3.6 mmol) of a 15.6% phosgene solution in toluene
is added drop by drop to a cooled and stirred solution of 1.05 g
(3.0 mmol) of the ﬁethylgminomethyl compound after reaction step
B and 0.99 ml (7.2 mmol) of triethylamine in 15 ml of
dichloromethane. The mixture is stirred for 2 hours and
evaporated to the dry state. The residue is treated with water,
and 1.08 g of crude product, which is purified by boiling in 10
ml of ethanol, is obtained. After suctioning-off, 0.96 g (84%)
of the title compound with a melting point of 252-255°C is

obtained.



and the residue is purified by colum c&8omat ography wi th net hanol as an
eluant. 3.67 g (66% of 8-[(nethylam no)nethyl]-

5-(4-ni trophenyl)-9H 1, 3-di oxol o[ 4, 5-h) [ 2, 3] benzodi azepine with a nelting
poi nt of 110-112[err]C is obtained. C.

9- Met hyl_- 5- %ﬁ ni trophenyl)-9.10.1 Ca. 11-tetrahydro-8H 1. 3- di oxolo[4 , 5-h]

|n1dazo [2 3] benzodi azepi n-8-one 2.26 n (3.6 mvl) of a 15.6%
phosgen l\u¢ d o d._and stirred
SO|UtIO% I:%§Fﬂ¥%g%%§h fter

' £ 1ried. M of
I:Ilegﬁltlo?ral% szo(E% 2 eriz f@Q r{‘ el(5)rate3tothe

dry state. The residue is treated with water, and 1.08 g of crude product,
which is purified by boiling in 10 m of ethanol, is obtained. After

suctioning-off, 0.96 g (84% of the t|tIe und with a nelting point of
252-255[ err] C i s obtai ned. 8_Bra0r
5- (4- Am nophenyl ) - 9- et hyl - 9. .O,I :’ K gdro-8H—1.3-

0.38 g (1.0 mmol) of the nitro compound of Example 3 is
reduced in 20 ml of methanol with RaNi and hydrazine hydrate
analogously to Example 2. After boiling with ethanol, 0.25 g
(71%) of the title compound of ethanol with a melting point of

280-289°C (decomposition) is obtained.

Example 5

5~{4~Nitrophenv1)}-9,10,10a,1l1-tetrahyvdro-8H-1,3-dioxolo[4

h rrolofl,2-cl[2,31benzodiazepine




di oxol o[ 4. 5-h] i m dazo[ 3. 4-c] [ 2, 3] benzo®&%zepi n-8-one [err] 0.38 g (1.0
nmml ) of the nitro conpound of Exanple 3 is reduced in 20 m of nethanol

wi th RaNi and hydrazi ne hydrate anal ogously to Exanple 2. After boiling
with ethanol, 0.25 g (71% of the title conpound of ethanol with a nelting
poi nt of 280-289[err]C (deconposition) is obtained. Exanple 5

5-(4-Ni rophenyl)-9.10,10a 11-tetrahydro-8H 1. 3-di oxol o[ 4.5- h]pyrrolo[1l

| ﬁeg TR it e g e L DN

3 o6 Mol ) of triethyl ani d
5 04 o L1 oo ARa iRt RERRR e BT REPREPRLICE, | phonyt phosphoni um br omi de

are added | nasycgeseigns! fnd1s obl! tPReShydaliel dhadaTel) golad konimu) "

(4-ni trophenyl)-9H 1, 3-di oxol o[ 4, 5-h | benzodi azepi ne i'n 200 M of ‘a 1:1
m xt ur eo@fmdtﬁbﬁé@ﬁabhymﬂeanﬁln&h@ﬁéhym/phbgphahaﬁms birbiide Afreeaddedours

at roon1tenperature the solvent is drawn
in succession to a solution of 4.0 g {11.8 mmol) of 8-formyl-5-
(4-nitrophenyl)-9H-1,3-dioxolo[4,5-h}{2,3]benzodiazepine in 200
ml of a 1:1 mixture of dichloromethane and methanol while being
stirred. After 2 hours at room temperature, the solvent is drawn
off from the suspension, the residue is suspended in 70 ml of
-ethanol and filtered. After washing three times each with 10 ml
of ethanol and 50 ml of water and subsequent drying of the
suctioned-off solid, 4.44 g (95%) of methyl-3-[5-(4-nitrophenyl)-
9H-1,3~-dioxolof4,5~h][2,3]benzodiazepin-8-yl]-propenclate with a

melting point > 260°C is obtained.

5-(4-Nitrophenxl)-9.10,10a,11—tetrah1dro-8ﬁ-1,3-dioxolo[4,5-
hipyrrolo[1,2~-c}{2,3]benzodiazepine

2.22 g (30.4 mmol) of borane-trimethylamine complex is added
to the suspension of 9.0 g (22.9 mmol) of the compound that is
obtained after stage A in dry dichloromethane (660 ml), and 5.0
ml (40.6 mmol) of boron trifluoride etherate is added drop by
drop while being stirred vigorously. After it was stirred
overnight, it is mixed with 300 ml of 10% Na,CO; solution, the
organic phase is separated and worked up in the usual way. The

residue is purified by column chromatography (silica gel, eluant



off fromthe suspension, the residue is38uspended in 70 m of ethanol and
filtered. After washing three tines each with 10 m of ethanol and 50 ml of
wat er and subsequent drying of the suctioned-off solid, 4.44 g (95% of

met hyl - 3-[ 5- (4-ni trophenyl ) -

po i - St el el B A O BB L™
2 22" (O L Bl i L (oReomR a8 gR e

SUSDE”gdﬁkéynéﬁ()g (22.9 Mol ) of the conpound that is obtained after
stage A1n dry dichloromethane (660 m), and 5.0 m (40.6 mmol) of boron
trifluoride etherate is added drop by drop while being stirred vigorously.
After it was stirred overnight, it is mxed with 300 mM of 10%

Na[ err | Gislafpgle sl uti on, the organic phase is separated and worked up in
the usual way. The residue is purified by colum chromat ography (silica

gel, el 4=-NitHb : 1ttt trah =8H-1/, i lofaihe title
compound with a nelting point of 170-172[err] C (deconposition) is
h rolo[1,2-c][2,3]benzodiazepinf4,5-h]8-one

0 pas
@

NO,

If the crude product that is obtained according to Example 5
is chromatographed on silica gel with the more polar mixture of
ethyl acetate:benzene = 4:1 as an eluant, 1.26 g (15%) of the
title compound with a melting point of 251-253°C (decomposition)

is obtained.



31
obt ai ned. Exanple 6
5-(4-Nitrophenyl)-9.,10. 10a. 10ba. 11-t et rahydro- 84 1. 3- di oxol o[ 4. 5-
h] pyrrol o[ 1. 2-c] [2.3]benzodi azepin[4.5-h]8-one |If the crude product that
i s obtained according to Exanple 5 is chromat ographed on silica gel with
the nor@xgmple #i xture of ethyl acetate:benzene = 4:1 as an eluant, 1.26 g

(1599 of the title conpound with a neltrng pornt of 251- 253[err]C
(deco s ApiInophe BY 4 3410,108;31 vt AHAL:, 3ndheKS )

'i.10a.

[err] -5 . F A Sound accordrng to Exanple 5 is
reduced in nethanol mnth RaNr/hydrazrne hydrate anal ogously to Exanple 2.
After recrystallization froma mxture of 50% ethanol/water, 0.48 g (77%
of the title conmpound with a neltrng poi nt of 153- 155[err]C i s obtained.
Exampl e 8

0.68 g (1.94) mmol ef the nitro compound according to
Example 5 is reduced in methanol with RaNi/hydrazine hydrate
analogously to Example 2. After recrystallization from a mixture
of 50% ethanol/water, 0.48 g (77%) of the title compound with a

melting point of 153-155°C is obtained.

Example 8

5-(4-Nitrophenyl)-9,10,10a,l11~tetrahydro-8H~1,3-dioxolo[4,5~

rrolo 2-c]1i{2,31benzodiazepinf4,5-hij8—-one




5-(4-N trophenyl)-9, 10, 1Ca. 11-t et rahydr @28H 1. 3- di oxol o[ 4. 5-

h] pyrrolo[l.2-c][2, 3] benzodi azepin[4 5-h] 8-one [err] 32 The conpound

that is obtained according to Exanple 6 is reduced in 1:1

di chl or onet hane/ met hanol RaNi / hydrazi ne hydrate anal ogously to Exanple 2.

After recrystallization from ethanol of the title conEound
d-

with a neltlrEP?mﬁ?ﬁPQﬂnégﬁhaEQQTe???%??ﬂ%c%ﬁ%%é%%?%h§° Ex3BPAenediSExanpl e

S]Fz(g]gg%é he“ﬁ% %éf{éi?éﬁé&ggéiﬁine;gelhénof]ﬁéﬁf%hygigzéﬁe hydrate

ﬁ]Fgr3]HEW3 %ﬁ%ﬁ% Opgoﬂéﬁ%%ggg gig OlQéeﬁﬁ%fya%}lzatlon from ethanol,

suspendclr § 19 1RO e #%m%%ﬁ”ﬁt S BELCLAE BRthE-GE, P61l

?gg:nam %Mr(@e%oﬂbgél‘iﬁt&ﬂ 1 obtadWed. .0 110-120[err]C. After cooling to
Example 9

-{4-Nitrophenvl)-11H-1,3~dioxolo[4,5-i1[1,2,3]1triazolo[4,3~

c][2,3)benzodiazepine

A.
8-Formyl-5~(4-nitrophenyl)-9H-1,3-dioxolo[4,5-
h][2,3]benzodiazepine~hydrazone

3.0 g (8.9 mmol) of 8-formyl-4-(4-nitrophenyl)-9H-1,3-
dioxolo[4,5-h}[2,3]benzodiazepine is suspended in 18 ml of DMF
and mixed with 1.3 ml (26.7 mmol) of 98% hydrazine hydrate and
heated for 1 hour to 110-120°C. After cooling to room
temperature, it is added to water, suctioned off, and the residue
is washed with water and dried. This crude product is 80%
recrystallized from DMF-water. 2.51 g (80%) of the title

compound with a melting point of 221-223°C (decomposition) is

obtained.



tenperature, it is added to wat er, *suct ivhed off, and the residue i s washed
with water and dried. This crude product is 80%recrystallized from
DMF-water. 2.51 g (80% of the title conmpound with a nelting point of
221-223[err] C (deconposition) is obtained. 33 B.

5-(4-N tgophenyl)-11H 1. 3-di oxol o[ 4.5-1][1.2.3]triazol o[ 4. 3-

c][ 2. 3] benzodi azepine 2.0 g (5.7 mml) of the conpound that is obtained
after prpeessNiteppheng1§i-33alved-whbkeibeisng-heated shighhb¥ibhalal

THF- met hanol and m xed wth a solution o .0go errjJ. ' 190 n
of wat ercifizl @]1benpgdsaeepéde After 30 mi nutes, the organic solvent is

renoved, and the residue is dissolved in chloroformand water. The organic
phase is sepa2aled, {5a%hmuod) t bfweher conporadatHatoiigesbtaiAaddbirter
evaporation. After recrystallization froma 10:1 m xture of DVF and water,
1.33 g (Bvogess shepthils dispolvedwhhle heingnhepbedt sbigBEIy25f[ etn] C
(deconposition) is obtained. Exanple 10
THF-methanol and mixed with a solution of 7.0 g of Cuso, - 5H,0 in
190 ml of water while being stirred. After 30 minutes, the
organic solvent is removed, and the residue is dissolved in
chloroform and water. The organic phase is separatéd, washed
with water, dried and concentrated by evaporation. After
recrystallization from a 10:1 mixture of DMF and water, 1.33 g
(67%) of the title compound with a melting point of 257-258°C

(decomposition) is obtained.

Example 10

5-(4<Aminoghenyl)-11H—1,3-dioxolg{4,5-i][1,2,3]triazolo[4,3-
cl{2,3)benzodiazepine

1.17 g (3.35 mmol) of the nitro compound of Example 9 is

reduced in 100 ml of a 1:1 mixture of dichloromethane-methanol



5- (4- Ami nophenyl )-11H 1. 3-di oxol o[ 4,5-i]34 1, 2. 3]tri azol o[ 4. 3-

c][ 2. 3] benzodi azepine [err] 1.17 g (3.35 mmol) of the nitro conpound of
Exanple 9 is reduced in 100 m of a 1:1 m xture of dichl oronet hane- et hanol
34 with RaNi /hydrazi ne hydrate anal ogously to Exanple 2. After

recrystalli Lon , from DME-water (10:1), 0.8 (7499 of the_title conmpound
wen e netERRARE Bk she Bydtata anhedrietn) oo Expmatfed: EASKEFO 11
10a, 11- 4 3 g V=B (AuRL enyh)s10H.1,3- .

di oxol o[Dﬁ,Q%- fgégﬁ%ﬁéafg?m[@g]%éﬁggd?%éé%%ﬁeol%g {748 48T hBe) tifle
8- hydr ox Nt | Ja -5 di 0, 5 O Pl fs 5- h]
2,3{benzgg?%§g%?ﬁgi?g %i@gg?sg% %ﬂggg ﬂ12§¥q%cg%%%ém§ﬁ%in1xéﬁ bﬁth 0.54 n
(6.67 Mmebtadvhed/% HCl . After 30 mnutes, the reaction mxture is cool ed,
and the hydrochloride is filtered off. The dichl oronethane suspensi on of
this salt is shaken with 20 mMl of 8% NaHCO3 sol ution until the salt is

di ssol ved. The organi c phase is separated, washed with
Example 11

10a,11-Dihydro-8,8-dimethyl-5-(4~-nitrophenvl)-10H-1,3~

dioxolo[4,5-h]joxazolo—[3,4~-c1{2,3]1benzodiazepine

1.87 g (5.48 mmol) of 8-hydroxymethyl-5-(4-nitrophenyl)-8,9-
dihydro-7H-1,3-dioxolo[4,5-h]{2,3]benzodiazepine is dissolved in
25 ml of acetone and mixed with 0.54 ml (6.67 mmol) of 37% HCl.
After 30 minutes, the reaction mixture is cooled, and the
hydrochloride is filtered off. The dichloromethane suspension of
this salt is shaken with 20 ml of 8% NaHCO; solution until the
salt is dissolved. The organic phase is separated, washed with’
water, dried and concentrated by evaporation. After
recrystallization, 1.7 g (81%) of the title compound, melting
point 171-173°C, is obtained.



wat er, dried and concentrated by evapor&Pion. After recrystallization, 1.7
g (81% of the title conpound, nelting point 171-173[err]C, is obtained.

35 Exanple 12 5-(4- Am nophenyl)-1Ca.ll-di hydro-8. 8-di nethyl -10H 1, 3-

di oxol o[ 4, 5- h] oxazol o-[ 3. 4-c] [ 2. 3] benzodi azepi ne Anal ogously to Exanple 2,

1.2 g (RS 3: H_e t|tIe conpound with a nelting point of 133-135[err]C
(et hanol™

IS obtalned fron11 79 (4 46 nmmol ) of the conpound of
z ) 3

8- hydr oxynet y -di oxol o[ 4, 5-h]
(2,3]- benzodi azepine is mxed in succession with 0.98 n (7.03 mmol) of

Analogously to Example 2, 1.2 g (76%) of the title compound
with a melting point of 133-135°C (ethanol:water = 1:1) is
obtained from 1.7 g (4.46 mmol} of the compound of Example 11

with RaNi/hydrazine hydrate in methanol.

Examplé 13

A solution of 1.0 g (2.93 mmol) of 8-hydroxymethyl-5-(4-
nitrophenyl)~8,9-dihydro-7H-1,3~-dioxolo{4,5-h}[2,3]-

benzodiazepine is mixed in succession with 0.98 ml (7.03 mmol) of



36 triethylanine and 2.23 nl (3.52 mmol $%of a 15. 6% phosgene sol ution in
tol uene while being stirred and cool ed. Then, the reaction mxture is
heated for 3 hours to 25[err]C. The precipitate of the crude product is
separ at ed, the fiItrate i s concentrated by evaporation and the residue is

ai ter sut e Unf U0 0 ?fﬁﬁ@. Sid %ﬁﬁr%pé%%}ﬁ%ﬂé}% e i ng

poi nt > £AQlsidr G APRIERS il dﬂ@ S Pl 1aba RS, Then, the
5- (4- Ami nophenyl ) -10a, 11-di hydr o- 10H T, 3- d| oon o[ 4. 5-h] oxazol o- [3 4- c] [ 2.
3] benzodieariich didittuterid Hbdtedh (or3G MBUns Ao tABPCNI t TheC i s

obt ai ned according to Exanple 13 is reduced in DMV wth RaNi hydra2| ne

hydr at e chaiheg@nide tprddusstplis Sepdmated,dectp dtilctratse pis idorecentrat&d ni

of hot ethanol, and 0.49 g (85% of the title conpound with a nelting point

of 173- bjp[esragc®atsiarbtamidhethe resgifiue is treated with water. The
combined residues are boiled with ethanol, and after suctioning-
off, 0.72 g (67%) of the title compound with a melting point >

250°C (decomposition) is obtained.

0.5 g {1.36 mmol) of the nitro compound that is obtained

according to Example 13 is reduced in DMF with RaNi/hydrazine
hydrate analogously to Example 2. The crude product is purified
in 4.5 ml of hot ethanol, and 0.49 g (85%) of the title compound

with a melting point of 173-175°C is obtained.



Exanpl e 15 5- (4- Ni trophenyl)- 8- et hyl - 133 1, 3- di oxol o] 4, 5-
h][1,2,4]triazol o[ 4, 3-c][ 2, 3] benzodi azepi ne A
5-(4-Nitrophenyl)-1, 3-di oxol o[ 4,5-9g]-isochroman 36.0 g (0.21 mmol) of

2- (1, 3- benzodi oxol -5-yl)-ethanol is reacted with an equival ent anmount of
4-nitro?§?Fg&geggde anal ogously to C. A 105, 1986, 226357, and 50.7 g (81%
of the 11 conpound, nelting point 149-150[err] C (ethanol), is obtained.
B. 4,5 B’Et(luh‘i'ﬂ%kﬁé%y&)(-'@‘-Hu'e?th%ﬁ&?tﬁlhé3‘1?%%%%',%-aC' d 10.0 g (33.4

mmol ) of the i1sochroman’that 1s obtained after reaction step Ais oxidized
to the hgqhgzqqqngua@oaéqqndhaglbg359&9%06Eaz i@ et al. Il Farmaco 40,
1985, 942-955), yield 46% nelting point 237-239[err] C ( Met hyl

Cel | osol ve(R)). 38 C. - '

5-(4-Ni trophenyl)-7H 1, 3-di oxol o[ 4, 584] [ 2, 3] benzodi azepi.n-8(9H)- one 5.0 g
(15.2 mmol ) of the conpoupd ihkat tsfobyai ned after

A.
5—(4-Nitropheny1)-1,3-dioxolo[4,S-Q]-isochroman

36.0 g (0.21 mmol) of 2-(1,3-benzodioxol-5-yl)~ethanol is
reacted with an equivalent amount of 4-nitrobenzaldehyde
analogously to C.A. 105, 1986, 226357, and 50.7 g (81%) of the

title compound, melting point 149-150°C (ethanol), is obtained.

B.
4,S-Methylenedioxy-z-(4—nitrohenzoy1)-phenylacetic acia

10.0 g (33.4 mmol) of the isochroman that is obtained after
reaction step A is oxidized to the title coﬁpound according to
Jones (F. Gatta et al. Il Farmaco 40, 1985, 942-955), yield 46%,

melting point 237-239°C (Methyl Cellosolve(®).



reaction step Bis reacted in Methyl CePPosolve(R) (50 ml) at 110[err]C
with 5.0 mMl of 98% hydrazine hydrate for 2.5 hours. The solvent is drawn
off in a vacuum and the residue is dissolved in dichloronmethane (200 m)
and 40% acetic acid (20 m ). The organic phase is separated, washed with
water and dried. 4.0 g (19.4 mmol) of 1, 3-dicycl ohexyl carbodiimde is added
and all owed to stand overni ght at roon1tenperature The precipitate is

filteredOffagiaid Iy 17pAl4e 4-5 1 "bﬁéﬁfi&i‘i 8 lds
are heate vvitlh Géﬂr%%lf) l‘E-tanol en suctlone of 11682512%%9{’ of

the titlgyeconmpound, nelting point 292 294[err]C, is obtained. D.
5-(4-Nitrophenyl)-7H 1, 3-di oxol o[ 4, 5- h] (2, 3] benzodi azepi n-8(9H)- thione 6.5
g (20.0 mml )5.¢f ¢ has.e el dRithe cdrptuirt idterid aamid ifed tepedr and
7.6 g (30.0 mol) of phosphorus pentasul fide are heated in 100 m of

pyri di nereactd@irerstiep BAfieerreactdiblinms Mathy I exdiliasoInelfur(@o seljowated into
400 m of water, and the pH of the solution is set at 6.5 with acetic acid.
The predﬂ#?ﬁaweths5iplméreﬂ 98%, hydvhsdnentydrate. £6r38.§ houys.of Theoduct,

neltlng poi nt 257-258[err] C (acetone), is obtained.
solvent is drawn off in a vacuum, and the residue is dissolved in

dichloromethane (200 ml) and 40% acetic acid (20 ml). The
organic phase is separated, washed with water and dried. 4.0 g
(19.4 mmol) of 1,3-dicyclohexylcarbodiimide is added and allowed
to stand overnight at room temperature. The precipitate is
filtered off, and tbe filtrate is concentrated by evaporation.
Both solids are heated with 60 ml of ethanol and then suctioned
off. 1.95 g (39%) of the title compound, melting point 292~

294°C, is obtained.

D.
5-(4-Nitrophenyl)-7H-1,3-dioxolo[4,5-h]{2,3]benzodiazepin-8(9H)~
thione

6.5 g (20.0 mmol) of the compound that is obtained after
reaction step C and 7.6 g (30.0 mmol) of phosphorus pentasulfide
are heated in 100 ml of pyridine to 80°C, After 1.5 hours, the
reaction mixture is poured into 400 ml of water, and the pH of
the solution is set at 6.5 with acetic acid. The precipitate is
filtered off, washed and dried. 4.36 g (64%) of product, melting

point 257-258°C (acetone), is obtained.



9 Produced anal ogously via stages A-D ai%: _ _ _

4- Chl or ophenyl ) - 7H 1, 3-di oxol o[ 4, 5- h] [ 2, 3] benzodi azepi ne- 8(9H) -t hi one
f1 uorophenyl)-7H 1, 3-di oxol o[ 4, 5-h] [ 2, 3] benzodi azepi ne- 8(9H) -t hi one
fl uorophenyl)-7H 1, 3-di oxol o[ 4, 5-h] [ 2, 3]benzod|azep|ne- 8 (9H) -thione

4-
2-
3-chl h ] be azeplne- 8(9H) -thione
2- ghlg;gBhﬁﬁ%ﬁécéét%nélgbgéghg[ﬁ g E%%éeg g ﬁz azeplne- 8 (9H) -thione
ML (o LH SAEbEL Bl 78125 2atb A TpLHTpEh3H: o) Beidbclnzepine-

[
][2,3]%&053ﬂ#ﬁ§§6ﬁée 2.2 g (6.45 mml ) of the conpound that.is obtained
after reaction step Dis dissolved in 500 mM of acetone and m xed with 2.22
g of K[err] CObe(4}fau6rdpheny BP-vHoh ) 308i6RbIYY 4| 8dhq¢2, bﬁbéﬁz%&ha&@ ﬁxgl’-
about 2 days, poured into water, the precipitate is separated and i
washed w{9HWatkiondfter drylng, 2.0 ¢

3
5-(
5-(
5-(
5-(
5-(
5-p
8- (
h

5-(2-fluorophenyl)-7H-1,3~dioxolo{4,5-h][2,3]benzodiazepine-
8(9H)-thiocne
5-(3-chlorophenyl)-7H-1,3-dioxolo[4,5-h] {2, 3 ]benzodiazepine-
8 (9H) -thione
5-(2-chlorophenyl)-7H-1,3~dioxolo{4,5-h][2,3]benzodiazepine-
8 (9H) -thione
5-phenyl-7H-1,3-dioxoclo{4,5-h][2,3]benzodiazepine-8 (9H) -

thione

E.
8~-(Methylthio)-5-(4-nitrophenyl)-9H~-1,3-dioxolo-[4, 5~
h]{2,3]benzodiazepine

2.2 g (6.45 mmol) of the compound that is obtained after
reaction step D is dissolved in 500 ml of acetone and mixed with
2.22 g of K,CO; and 2 ml (32 mmol) of methyl iodide. It is
stirred for about 2 days, poured into water, the precipitate is
separated, and it is washed with water. After drying, 2.0 g

(87%) of product, melting point 280-281°C, is obtained.

Produced analogously are:
5-(2-Fluorophenyl)-8-(methylthio)-9H-1,3-dioxolo-[4,5-

h][2,3]benzodiazepine



(87% of product, nelting point 280-281[4}r]C, is obtained. Produced
anal ogously are: 5-(2-Fluorophenyl)-8-(nethylthio)-9H 1, 3-di oxol o- (4, 5-
h] [ 2, 3] benzodi azepi ne 40

5- (3-chl or ophenyl ) - 8- (et hyl t hi 0) - 9H 1, 3- di oxol o-[ 4, 5-

h] [ 2, 3] benzodiazgpj -8- i0) ~9H~1.3-d1i - -
5-(2-ch|orophgn§?)?g??ﬁgPﬁ§P¥%?o§-éﬁ?EFg}gpégél8g[ifg:d1°x°1° (4,5
h][2,3]bﬁ@;gﬁﬁgﬁgﬁhg@igzggghgylthio)-5-pheny|-9FF1,3-dioono-[4,5-

h] [ 2, 3] benzodi azepi ne F. 5-(4-Ni trophenyl)-8-nethyl-11H 1. 3-di oxol o[ 4. 5-
h][I.2,4]triaﬁekD%éhSoebbBeﬁbm?nsg@hatﬁyiﬂﬁig)5§H91gi-§QoﬁBﬁbl[2f5Lhe
conpound that is obtained after reaction step E, 0.22 g (3.0 nnnf) of
acetic abj@2hyjbenzdéiaaagifiel g of p-tol uenesul fonic acid are heated to
120[err]Cin 25 m of Methyl Cellosolve(R) while being stirred. After 45
m nutes, the $eéwetbylthiohre-phepplirel-1Lpsodiakelo-fhgsprecipitate is

separated, washed with water and dried. 0.45 g (83% of product,
hj[2,3]benzodiazepine

F.

5—{4-Nitrophenxl)-8-meth11-11H-1.3-dioxolo[4.5-
hiri,2,43jtriazolo{4,3-c]{2,3]benzodiazepine

0.53 g (1.50 mmol) of the compound that is obtained after
reaction step E, 0.22 g (3.0 mmol) of acetic acid hydrazide,'and
0.1 g of p-toluenesulfonic acid are heated to 120°C in 25 ml of
Methyl Cellosolve® while being stirred. After 45 minutes, the
reaction mixture is poured into water, the precipitate is
separated, washed with water and dried. 0.45 g (83%) of product,

melting point 292-294°C (decomposition), is obtained.

Example 16

5-(4-Aminophenyl)-8-methyl-11H~1,3-dioxolo[4,5-

hif{i1,2,4])triazolof{4,3-c]1{2,31benzodiazepine




mel ting point 292-294[err]C (deconpositi®h), is obtained. Exanple 16

5- (4- Am noi phenyl) -8-nethyl-11H 1, 3-di oxol o[ 4 . 5-
h][1,2.4]triazol o[4. 3-c][2.3]benzodi azepine [err] 41 0.45 g of the nitro
conpound that is obtained according to Exanple 15 is reduced in nethanol

wi th RaNi / hydgagigh e 0 I 0 | e and 0.40 g {97%,  of
product, melt ibngsp i W% ?@3‘?"& ?’%@iﬁé‘fﬁaﬁ %, S oil&a&inr?gd.acﬁ("cn ng £
5-(4-N t ggabenkl hs8iat 3 3=dl [ 44 : .

W it %] '2“,!’3E]abg‘r?zg%:t§§g’pl?uané” B RpNi{bvsrazine hydrate, o
15, the phadugbusiyokbaipxadplet B,PaAR AN4e BCi(Q7RYydLRZ1 r

step F. Yieldg71%;yﬁelting gbint 234-235[er?fé.7P§og§ég%%Fﬁ&%£b§§?§§$ﬁ§
similar peynar2785264°0i {etiviesol] ) - Bs poloEyinddH 1, 3- di oxol o[ 4, 5-

h][1, 2,4]triazol o[ 4, 3-c][2, 3] benzodi azepine (nelting point 124-

Example 17

5-(4-Nitrophenyl)-8-ethyl-11H- 3~-dioxolof4,5—-

1,2,4]1triazolo[4,3~-c1[2,31benzodiazepine

Analogously to Example 15, the product is obtained with
propionic acid hydrazide after process step F. Yield 71%,

melting point 234-235°C.

Produced in a basically similar way are:

5-(4-Nitrophenyl)-8-propyl-11H-1,3-dioxolo[4,5-
h]{1,2,4]triazolo[4,3-c][2,3])benzodiazepine (melting point 124-
126°C) |

5-(4-nitropheny1)-8-cyclopropyl-11H-1,3-dioxolo[4,5—
h][1,2,4]triazolo{4,3~c][2,3]benzodiazepine (melting point 154-
156°C)



126[err] C) 5-(4-nitrophenyl)-8-cycloprofgl - 11H 1, 3-di oxol o[ 4, 5-
h][1,2,4]triazol o[ 4, 3-c][ 2, 3] benzodi azepine (nelting point 154- 156[err]
42 5-(4-nitrophenyl)-8-n-butyl-11H 1, 3-di oxol o[ 4, 5-

h][1,2,4]triazolo[4 3-c][2, 3] benzodi azepine (nelting point 124- 125QC)

ﬁ]ﬁgl Z]rﬂoiha xﬁxé@t %?Yg]fe)o%fbé?‘élg’ép ﬁ‘e’g %?t‘?%%x%o%‘f %2- 143[err] Q)
ﬁ]ﬁghkﬁ Epazg%/i)%rﬁ%;@ﬁlg‘{ﬁl ﬁ@?ﬁ%ﬁ%@iﬁ&m (melting point 124-

5-(3-chlpg enyl)-8-(methyl)-11H 1, 3-di oxol o[ 4, 5-
h][1,2,4]triazol o[ 4, 3-c]][ 2, 3]benzodiazepine

5-(2-fluoro 41 - - -
(2] o ol domani 6 ko tvatpl ade-, o-etenonot,

8- nmet hylhﬁfprm,rwjtﬁﬂdrtdwfm Dxe] 0d /3 Podnizéd PaAdpinaz(hel¥ing point 142~
c][ 2, 3] benzodi azepi ne
8- et hyl -B43%9nyl - 11H 1, 3-di oxol o[ 4,5-h][1, 2, 4] tri azol o[ 4, 3-
§=-(2-chlorophenyl)-8-methyl-11H-1,3-dioxolo[4, 5-
h][1,2,4]triazolo[4,3~c]{2,3]benzodiazepine
5-(3-chloropheny1)-8-(methyl)-11H—1,3-dioxolo[4,5-
h][1,2,4]triazolo[4,3~c][2,3]benzodiazepine
5-(2-fluorophenyl)~8-(methyl)~-11H-1,3-dioxoclo{4,5~-
hj[1,2,4)}triazolo{4,3-c][2,3]benzodiazepine
8-methyl-5-phenyl-11H-1,3-dioxoclo{4,5-h][1,2,4])triazolo[4,3-
c][2,3]1benzodiazepine
8-ethyl-5-phenyl-11H~1,3-dioxolo[4,5-h][1,2,4]triazolo[4,3~
cl[2,3]benzodiazepine
8~cyclopropyl-5-phenyl-11H-1,3~-dioxolof4,5-
hj{1,2,4)triazolo[4,3~-c][2,3]benzodiazepine
8- (4-nitrophenyl)~-5-phenyl-11H-1,3-dioxolo{4,5-

h]){1,2,4]triazolo{4,3-c][2,3]benzodiazepine



c][ 2, 3] benzodi azepi ne 8-cycl opropyl - 5- p#ényl - 11H- 1, 3- di oxol o[ 4, 5-
h][1,2,4]triazol o[ 4, 3-c][ 2, 3] benzodi azepi ne

8- (4-nitrophenyl)-5-phenyl -11H 1, 3-di oxol o[ 4, 5-

h][1,2,4]triazol o[ 4, 3-c][ 2, 3] benzodi azepi ne 43 Exanple 18

5 (4-Amﬁ%% ; 8-ethyl-11H 1 3-di oxol o[ 4. 5- h]

[1.2,4]t . 3-c][2. 3] benzodi azepi ne The nitro conpound that is

obt ai ned ) & I 3 el <9L§ly to Exanpl e 16.
Yield 84% ' 2 oo F ——Produced anal ogously are:
5-(4- Am ﬁ_ﬁ?ﬂﬂ?ﬁ‘ﬂ itﬁié’i&P&’ iz‘4 flﬂ-bé 12 233 fbé’ff%@:(élzé%lne

h][1, 2, rrazol o enzodli azepi ne (neltrng point 202- 203C, ethyl

acetate) 5-(4- an1nopheny|) 8-cycl opropyl - 11H 1, 3- di oxol of 4, 5-
h][1,2,4]triazol o[ 4,3-c][2, 3] benzodi azepgne (nelting point 191- 192[err]C,
et hyl apetate/dlethyl

The nitro compound that is obtained according to Example 17
is reduced analogously to Example 16. Yield 84%, melting point

265-266°C (ethanol).

Produced analogously are:
5-(4-Aminophenyl)-8-propyl-11H-1,3-dioxolo(4,5~
hj[1,2,4]triazolo[4,3-c][2,3]benzodiazepine (melting point 202-
203°C, ethyl acetate)
5-(4-aminophenyl)-8-cyclopropyl-11H-1,3-dioxolo[4,5-
h][1,2,4]triazolo[4,3-c][2,3]benzodiazepine (melting point 191-
192°C, ethyl acetate/diethyl ether)
5-(4-aminophenyl)-8-n-butyl-11H-1,3~-dioxolo(4,5-
h][1,2,4]triazolo[4,3-c]([2,3]benzodiazepine (melting point 186-
187°C, ethyl acetate)
| 5-{4-aminophenyl)-8-methoxymethyl-11H-1,3~-dioxolo[4, 5~
hi{1,2,4]1triazolo{4,3-c](2,3]benzodiazepine (melting point 261-

263°C, ethanol)



h][1,2,4]triazolo[4,3-c][2,3]benzodiazeﬁ?ne (rmelting point 186- 1870C,

et hyl acetate) 5-(4-am nophenyl)-8-nethoxynethyl-11H 1, 3-di oxol o[ 4, 5-
h][1,2,4]triazol o[ 4, 3-c][ 2, 3] benzodi azepi ne (nelting point 261- 263[err]C,
et hanol ) 44 8- (4- am nophenyl ) -5-phenyl - 11H 1, 3- di oxol of 4, 5-

h1[1,2,4]tri I :3- I AZ8RI -

5-(4-Nitr oph?ﬁ'&")%é'}?'f%‘f[r&c}i )g_ %ﬁ‘i‘iﬁ;&ﬁ&%ﬁo[ﬁ},ﬂg{%ﬂo‘h 'S

h1[1. 2. 4htr1i 3zal : I 23&kﬁ [P w Yo thylthio derivative that

is descﬂ]géd%i'%]%[xxgﬁa%[%df[gé is ﬁre%'?ﬁed angl(?gz-ogt%ﬂ?to Exanmpl e 15F with

i sonicotinic acid hydrazide in DVF and concentrated hydrochloric acid as a

catalyst. Yield 76% nelting point 305-308[err]C (deconposition). Produced

anal ogoExlampil® 19 Phenyl - 8- (4- pyridyl)-11H 1, 3-di oxol o[ 4, 5-

h][1, 2,4]triazol o[ 4, 3-c][2, 3] benzodi azepi ne .
5-(4~Nitrophenyl)-8-(4~pyridyl)-11H-1,3-dioxolo[4,5~

hifl,2,4]triazolof4,3-cl1[2,31benzodiazepine

The methylthio derivative that is described in Example 15E
is reacted analogously to Example 15F with isonicotinic acid
hydrazide in DMF and concentrated hydrochloric acid as a

catalyst. Yield 76%, melting point 305-308°C (decomposition).

Produced analogously is:
5-Phenyl-8-(4-pyridyl)-11H-1, 3-dioxolo[4,5-

h)[1,2,4])triazolo{4,3-c][2,3]benzodiazepine



45 Exanpl e 20 5-(4- Ami nophenyl ) - 8- (4- pyrdiddyl ) - 11H 1, 3- di oxol o[ 4,5-
h][I.2,4]triazol o[ 4. 3-c][ 2. 3] benzodi azepi ne The nitro conpound of Exanple
19 is reduced anal ogously to Exanple 2. Yield 46% nelting poi-nt
301-302[err] C (deconposition). Exanple 21 ]
5-(4-Ni té Xlz)o' 11H 1. 3-di oxol o[ 4.5-h][1,2.4]triazol o[ 4. 3-

n

cl[2,3]b r'azépi ne 0.53 g of the nethylthio conpound that is obtained
accordi ngfp_ Be is- %@ﬂpﬂ@@lg_%&%&ﬂﬂ egJ5F with 0.18 ¢
of form Cl ydr aZzi N [ concentrate asS a catalyst. After
chr omat hy {1a28 0 08] 3% A1 19694 S {wygol = 95:5 as an el uant,
0.34 g ( of product 1s obtalned. ting pornt 182-183[err]C 46

Produced anal ogously is:
5-Pheny|-11H—1,3-dioxolo[4,5-h][1,2,4/

<

,azol o[ 4, 3- c][2, 3] benzodi azepi ne

The nitro compound of Example 19 is reduced analogously to

Example 2. Yield 46%, melting point 301-302°C (decomposition).

Example 21

5-{4~Nitrophenvl)-11H-1,3-dioxolo[4,5~ 1,2,4]triazolof4,3-

cl[2,3]benzodiazepine

0.53 g of the methylthio compound that is obtained according
to Example 15E is reacted analogously to Example 15F with 0.18 g
of formic acid hydrazide in DMF with concentrated HCl as a
catalyst. After chromatography on silica gel with
chloroform:methanol = 95:5 as an eluant, 0.34 g (71%) of product

is obtained. Melting point 182-183°C.



Exanpl e 22 5-(4- Ami nophenyl )-11H 1. 3-di &l o[ 4. 5-h][1. 2. 4] triazol o[ 4. 3- c]

[ 2.3]benzodi azepine [err] The nitro conpound that is obtained according to
Exanple 21 is reduced anal ogously to Exanple 2. Yield 70% Melting point
280-281[err] C (ethanol). Exanple 23

T T S
i | i } ' t
boi |1 mg wi (h B eT Or Hc a3 S Ry At eo ) b & FEP fagpL®, 357 o 10

Cel | osol ypf2f3I berttd®iadepne., the solvent is drawn off, the residue is
taken up in water and the precipitate is filtered off. After drying, the

conmpound i s dissolved in dichloromethane, and it is mxed drop by drop with
0.40 m of trifluoroacetic acid anhydride while being stirred and cool ed
with i ceExanple Zhe reaction mxture is then heated to

5-(4-Aminophenyl)-11H-1,3-dioxolo{4,5-h1[1,2.41triazolo[4, 3~

cli2,3]1benzodiazepine

The nitro compound that is obtained according to Example 21
is reduced analogously to Example 2. Yield 70%. Melting point

280-281°C (ethanol).

Example 23

5-(4-Nitrophenyl)-8-(trifluoromethyl)-11H-1,3-dioxolo[4,5~

hi[fl,2,4)triazolof4,3-c](2,3]1benzodiazepine




boiling for 1 hour and then evaporated #d the dry state. The residue is
taken up in toluene, heated for 20 m nutes, and the solvent is then
renoved. After chromatography on silica gel with chlorof ormnethanol = 95:5
as an eluant, 0.27 g (43% of product is obtained. Melting point

S ey o {017T Dt FROTHEE 908 4EOHEIpLY" compouna enat 1o
S A e R SL B LOETER R AT e 2.5 m o
h] [ 1.2, Aydi-azDhé [Hydraté 2is] bsenxpdé@a@ahgﬁ ceTBodbEvaR! | 0 OO UNGhéha]

I s obtained according to Exanple 23 is reduced anal ogously to Exanple 2.
Yi el d 68he nedblvergt phs ndrddh-@OB] ethi¢ Gésbdbanis ) takenphp D5 water and

5-(4-Ni trophenyl)-11H 1. 3-di oxol o[ 4. 5-h]i m dazo[ 1. 2- c][2. 3] benzodi azepi ne

[err] 0.8 gprdciigitane)isffilened hgffhi cAffeer v@xryimgi hthe i compound is
dissolved in dichloromethane, and it is mixed drop by drop with
0.40 ml of trifluoroacetic acid anhydride while being stirred and
cooled with ice water. The reaction mixture is then heated to
boiling for 1 hour and then evaporated to the dry state. The
residue is taken up in tbluene, heated for 20 minutes, and the
solvent is then removed. After chromatography on silica gel with

- chloroform:methanol = 95:5 as an eluant, 0.27 g (43%) of product

is obtained. Melting point 244-246°C (methanol).

Produced analogously is:
5~-Phenyl-8-(trifluoromethyl)-11H-1,3-dioxolo[4,5~-

hl[1,2,4)}triazolo{4,3-c][2,3]benzodiazepine

Example 24

-{4-Aminophenyl)-8-~{trifluoromethyl)-11H-1,3-dioxoclo{4,5~

h 2,4]triazolof4,3-c1[2,31benzodiazepine




obtained in Exanple 15E is heated to 128 err]C with 0.10 g of p-

tol uenesul fonic acid and 0.32 g (3.00 nmol) of am noacetate al dehyde

di met hyl acetal . After 10 hours, the reaction mxture is poured into water,
and the precipitated internediate conpound is filtered off. This conpound

5 LSS0l veduha 20,00 Sl THELVGS SLeuiSELEILE L (and AN o
SRR VA e e AV it

5- Phenybpélbingrs- fhoxRarbf) 5-hli m dazo[ 1, 2- c][2 3]benzod|azep|ne 49
Exanpl e 26 5-(4- An1nopheny1) 11H 1. 3-di oxol o[ 4, 5- h] i m dazo[ 1, 2- c]

[ 2. 3] benzodi azepi ne The nitro conmpound that is produced in Exanple 25 is
reduced anal ogously to Exanple 2. Yield 0.2 g (76% ., nelting point 264-
265[ er r gkampileanrsl ). Exanpl e 27

5-(4-Nitrophenyl)-11H-1,3-dioxo0lof4,5~hlimidazo[1,2-

cl{2,3]benzodiazepine

0.53 g (1.50 mmol) of the methylthio derivative that is
obtained in Example 15E is heated to 120°C with 0.10 g of p-
toluenesulfonic acid and 0.32 g (3.00 mmol) of aminoacetate
aldehyde dimethylacetal. After 10 hours, the reaction mixture is
poured into water, and the precipitated intermediate compound is
filtered off. This compound is dissolved in 20 ml of a 1:1
mixture of concentrated HCl and ethanol and heated to boiling for
4 hours. After cooling, the hydrochloride of the title compound
is obtained by filtration. VYield 0.32 g (55%), melting point

237-239°C.

Produced in a basically similar way is:
5-Phenyl-11H-1,3-dioxolo[4,5~-h]imidazo({1, 2~

c][2,31benzodiazepine



6- (4- Ami nophenyl ) - 8- met hoxy- 3- propyl - 11#2[ 1. 2. 4] tri azol o[ 4. 3-

c][ 2, 3] benzodi azepine [err] A 3.90 g (10.0 mmol) of

7- br ono- 8- met hoxy- 1- (4-ni trophenyl ) - 4, 5-di hydro-3H 2, 3- benzodi azepi n- 4- one
i s dissolved in anhydrous pyridine and mxed with 5.70 g (25.6 nmol) of
phospho?ﬁﬁm@ | fide. After 2 hours at 80[err]C the mxture is poured
onto 45 ?.ralt ?(?Jand stirred for 1 hour. The precipitated crystals 50
are fllggr d a3 | { '%ﬁd 1,00 from

acetoni fri . 4]
ni t r opheyyyle) ﬂ]{g@@d{@lﬁg 3- benzodi azep| ne-4-thione with a nelting
point of 245-247[err[C is obtained. B. 2.84 g X~ 0 mml) of the conpound of
100 m of acetone, and

g and 1.75 m (28.0 mml) of
d for 20 hours at room

and the residue

after 1.93 g (14.0 mmol ) of potaSS‘u
met hyl iodide are added, the m xtur@ i
tenperature. The acetone is then drawn off,

The nitro compound that is produced in Example 25 is reduced
analogously to Example 2. Yield 0.2 g (76%), melting point 264-

265°C (ethanol).

Example 27

A,
3.90 g (10.0 mmol) of 7-bromo-8-methoxy-1-(4-nitrophenyl)-
4,S-dihydro-BH—z,3-henzodiazepin-4-one is dissolved in anhydrous
- pyridine and mixed with 5.70 g (25.6 mmol) of phosphorus
pentasulfide. After 2 hours at 80°C, the mixture is poured onto

450 g of ice and stirred for 1 hour. The precipitated crystals



is taken up in 80 ml of water. The precig#ttated crystals are suctioned off
and washed with water. The crude product is recrystallized twi ce from

acetonitrile. 1.68 g (57% of 7-brono- _ _ _
8- met hoxy- 4- net hyl t hi o- 1- (4-ni trophenyl )-5H 2, 3- benzodi azepine with a

' L Nk . - i S. i . . . ) .of th
Compoundiss ki Btered and fhihey' %ﬁﬁﬁé‘g' S5 #Za%c%gﬁﬁga%f&égnm}fpﬁm
: ' | S LOPS.O
concent (ST ESOTRERER RLYE 6 B8 W 2 2bPEnBEe MRSty 1S8R e e 1 ¢
Then, t hgj € SphéRy 1 F-PO5LE oot S-3KE2 $3159?.g2% nggﬁgé%ééﬁgm-{;ﬁio&?ggiéxihour :

The precipitated crystals are suctioned o wa .85 g

(83% ofm@rbivgopSin¥-of t 3 ppbeirydo & BHMINES- _ _ .

propyl -11H-[1, 2, 4] triazol o[ 4, 3-c] [ 2, 3] benzodi azepi.ne with a nelting point

of 238-240[err]C is obtained. 51

8- Met hoxy- 3- net hyl - 6- (4-ni trophenyl ) -11H

[1, 2, 4] tBé azol o[ 4, 3-c] [ 2, 3] benzodi azepi ne _

3- et hyl - 8- et hoxy- 6- (4-ni trophenyl )-11H (1, 2,4]triazol o[ 4, 3-

c][ 2, 3] benzo® (@ n€7.0 mmol) of the compound of step A is dissolved in
10 ml of anhydrous DMF and 100 ml of acetone, and after 1.93 g
(14.0 mmol) of potassium carbonate and 1.75 ml (28.0 mmol) of
methyl iodide are added, the mixture is stirred for 20 hours at
room temperature. The acetone is then drawn off, and the residue
is taken up in 80 ml of water. The precipitated crystals are
suctioned off and washed with water. The crude product is
recrystallized twice from acetonitrile. 1.68 g (57%) of 7-bromo-
8-methoxy-4-methylthio-1-(4-nitropheny1)-5H-2,3-benzodiazepine

with a melting point of 225-227°C is obtained.

1.17 g (2.78 mmol) of the compound of step B is dissolved in
40 ml of anhydrous DMF and mixed with 0.73 g (8.4 mmol) of
butyric acid hydrazide as well as 3 drops of concentrated HCI.
The mixture is stirred for 5 hours at 110-115°C. Then, the
mixture is poured onto ice (160 g) and stirred for 1 more hour.
The precipitated crystals are suctioned off and washed with
water. 1.05 g (83%) of 9-bromo-6-(4-nitrophenyl)-8-methoxy-3-
propyl-11H-{1,2,4]triazolo[4,3-c][2,3]benzodiazepine with a

melting point of 238-240°C is obtained.



3-cycl opropyl - 8- met hoxy- 6- (4-ni trophenyl5p- 11H

[1,2,4]triazolo[4, 3-c][2, 3] benzodi azepine D. 1.0 g (2.2 mpl) of the

conmpound of step Cis dissolved in a mxture of 80 m of methanol and 3 m

of water, and after 0.8 g of 10% Pd/C catalyst and 0.30 g (2.2 mvl) of

potaSS|un1carbon e are_added, % ($ $ dro enat d for about 15 hours. Then,
e

catalyst is SHCISOHY oiTnethnly F%R RYthrttitrated by evaporation.

Th d f th t at 3 m d 0.44

( 533@2 rglff’f{fﬁ‘%’n%%fe%ﬁyf ai&%%ﬁ’% enzo leazgpn?ce ate (sm), and gm
P20} ﬁﬁgg@gﬁ |

ofp192y194[er%] éﬂ %Talné§£§f$B %C%ﬁé% a S|ca s1n1? r g§§6%§g4p9

6- (4-/¥néq¥&1 ¥re- et hyl - 11H
[1, 2, 4]tr|azolo[4 3 c]( 3] benzodi azepi ne

6- (4- am nopheswdycto Xy8 Snetidky-16-+ 4 -In 2 Adprieé o] f3-
c] (2, 3]benzod|aggzlggagﬁ?4 %n1nophé%yl) 8- nethgay li"glf:),yclopropyl 11H

(1,2, 4] t1i pzpd pléi @261 6 24 A3 Penpd B eem: okiazepine

1.0 g (2.2 mmol) of the compound of step C is dissolved in a
mixture of 80 ml of methanol and 3 ml of water, and after 0.8 g
of 10% Pd/C catalyst and 0.30 g (2.2 mmol) of potassiﬁm carbonate
are added, it is hydrogenated for about 15 hours. Then, catalyst
is suctioned out, and the filtrate is concentrated by
evﬁporation. The crude product is recrystallized from ethyl
acetate (3 ml), and 0.44 g (58%) of 6~(4—-aminophenyl)-8-methoxy-
3-propyl-11H-{1,2,4]triazolo[4,3-c]{2,3]}benzodiazepine with a

melting point of 192-194°C is obtained.

Produced in a basically similar way are:

6-(4-Aminophenyl) -8-methoxy-3-methyl-11H~-
[1,2,4]triazolof4,3-c][2,3]benzodiazepine

6-(4-aminophenyl)—8-methoxy-3-ethy1-ilH-[1,2,4]triazolo[4,3—
c]l[2,3]benzodiazepine

6-(4-aminopheny1)-8-methox§-3-cyclopropyl-llH-

[{1,2,4]triazolo(4,3-c][2,3]benzodiazepine



Exampl e 28 6- (4- Am nophenyl ) - 8- net hoxy- Faret hyl - 11H-i m dazol e[ 1, 2-c] [ 2, 3] -
benzodi azepine [err] From 9-brono- 8- net hoxy- 3- net hyl - 6- (4-ni trophenyl)-11H
i mdazo[1, 2-c][2, 3] benzodi azepi ne anal ogously to Exanple 27D Melting point
190-193[err] C (ethyl acetate). Produced in a basically simlar way are:

6- (4- Am no;hen% % - met hoxy- 2- net hyl - 11H-i m dazo[ 1, 2-

cl[2, 3] z#®ine, nelting point. 255-260[err]C (ethanol), (starting
mat eri al

o4 At TORFEM FOBDERY L g-RetborEpyraathY it Wiz bpidazole (1, 2-c1 (2,31
cl[2, 3] neltlng p0|nt 183-185[err]C, (starting material from
Exanplebﬁgéggaf£§%b£§% | e

9- Met hyl - 5- (4- ni t rophenyl) - 11H—1 3- di oxol of; 4, 5- h]|n1dazo[1 2- c]
[ 2, 3] benzodi azepine [err] 1.70 g (4.99 g
5- (4-nitrophenyl )-8, 9-di hydr o-(H— 6

From 9-bromo-8-methoxy-3-methyl-6-(4-nitrophenyl)-11H-
imidazo(1,2-c][2,3]benzodiazepine analogously to Example 27D

Melting point 190-193°C (ethyl acetate).

Produced in a basically similar way are:

6-(4-Aminophenyl)—8-methoxy-2-methyl—llH-iﬁidazo[1,2-
c][2,3]benzodiazépine, melting point 255-260°C (ethanol),
(starting material from Example 39).

6-(4-Aminophenyl)-8-methoxy-3-n-propyl-11H-imidazo[1,2-
c](2,3]benzodiazepine, melting point 183-185°C, (starting

material from Example 41).



di oxol o[ 4, 5-h] [ 2, 3] - benzodi azepi ne- 8-t hiS58ne (Exanple 15D) and 1.17 g (10.0
nmmol ) of 2-(1-am noethyl)-1, 3-di oxol ane (Shinzo Kano i.a.: Heterocycles 26,
11987, 2805) are stirred with 1.08 g of red nercury oxide in Mt hyl

Cel l osol ve[err] (50 m) and heated for 36 hours to 120[err]C. The m xture
Is then filtered and concentrated by evaporation to a volune of 5 ml. The

I ntermne {ﬁ ct that precipitates durlng cooling is suctioned off and
di ssol vegd ] : ) e Q d hl gt hanol
(25 ) Fré - f f

hydr ochl oy npound S |solated Yleld 0. 70 g (35%,
mel ting £ ééé € 54 Exanpl e 30

5-(4- Anlnophenyl) 9- et hyl - 11H—1 3- di oxol of 4,
c] [ 2, 3] benzodi azepi ne The reducyi ¢
performed according to Exanple<2.
165-166C (et hanol ). Exanple 31
8- Cycl opropyl -5-(4-ni trophenyl)-11H 1,

—r

-di oxol o] 4.5-

NO,

1.70 g (4.99 mmol) of 5~(4-nitrophenyl)-8,9-dihydro-7H-1,3~-
dioxolo[4,5-h] (2,3 ]-benzodiazepine-8-thione (Example 15D) and
1.17 g (10.6 mmol) of 2-(l-aminoethyl)-1,3-dioxolane (Shinzo Kano
i.a.: Heterocycles 26, 1987, 2805) are stirred with 1.08 g of
red mercury oxide in Methyl Cellosolve‘® (50 ml) and heated for
36 hours to 120°C. The mixture is then filtered and concentrated
by evaporation to a volume of 5 ml. The intermediate product
that precipitates during cooling is suctioned off and dissolved
in a 1:1 mixture of concentrated hydrochloric acid aﬁd ethanol
(25 ml) and heated to boiling for 1.5 hours. After cooling, the
hydrochloride of the title compound is isolated.

Yield: 0.70 g (35%), melting point 252-254°C.



h]i m dazor[ 1, 2-c][ 2. 3] benzodi azepi ne [ePd] A suspension of 0.50 g (1.47
nmmol ) of 5-(4-nitrophenyl)-8,9- dihydro-7H 1,

3-di oxol o[ 4, 5-h] [ 2, 3] benzodi azepi ne- 8-t hi one (Exanple 15D) and 0.42 g (2.94
mrol ) of 2-am nonet hyl - 2- cycl opropyl -1, 3-di oxol ane in 12 m of Methyl
CBII050L¥§ vw%@ 0.32 g (1.47 nmol ) of red nmercury oxide is stirred for

12 hours at 110[err]C. After filtration, the mxture is concentrated
by evapos afj oy {100 h S 1B Ofc £, ATV POUI LD O YEk oy 4 I 18, PLEEI pLt AL €
IS suctiT i ' 0 at ed

hydr ochl of ¢ ﬁﬁggﬁﬂﬂL_ﬁ%EJ%é acetic acid and heated to boiling for 1.5
hour s. f%?#%ﬁz%oo |ng,;gé ei ydrochl oride salt of the title conpound
precipitates. Yield: 0.35 g (56%, nelting poiynt 2@3-225[err]C. Exanple 32
5- (4- Ami nophenyl ) - 8- cycl opropyl - 11H- 1. i BxQF O[y4, 5-

h]i m dazo[ 1. 2-c] [ 2, 3] benzodi azepi ng’ Ptro conpound that is
produced according to Exanple 31

The reduction of the compound of Example 29 is performed
according to Example 2.

Yield: 0.37 g (62%), melting point 165-166°C {ethanol).

Example 31

8-Cyclopropyl-5~(4-nitrophenyl)-11H-1,3-dioxoclo[4,5~

imidazo[1l,2-cl1[2,31benzodiazepine

A suspension of 0.50 g (1.47 mmol) of 5-(4-nitrophenyl)-8,9-
dihydro-7H-1,3-dioxolo[4,5-h][2,3]benzodiazepine~8~thione
(Example 15D) and 0.42 g (2.94 mmol) of 2-aminomethyl-2-
cyclopropyl-1,3-dioxolane in 12 ml of Methyl Cellosolve®™ with

0.32 g (1.47 mmol) of red mercury oxide is stirred for 12 hours



L]

I s reduced anal ogously to Exanple 2. Th®&5crude product is purified by

col utm chromat ography (silica gel, eluant chloroform nethanol = 95:5).
Yield: 0.25 g (85% ), nelting point 227-229[err] C (ethanol). 56 Exanpl e
33 8- Met hyl - 5- (4-nitrophenyl)-11H 1. 3-di oxol o[ 4 . 5- h]inidazo[l - ¢

[ 2, 3] benzodi azepi ne err% The reaction is erforned analo Exampl e
LT Tt omts 0165, GRthAp F11FrekEonn: he BAREUEAALE! CERGRBEE ?eé b¥a 137 o
(11.71 nm

Nobul rsvgsioaatjonof g”%"?eoﬁa% CRrb rh R o T i ot oo

gir gglrly ng | ﬁlg-éh% rilgw aC| %alc?(??l %%?gld&r%ﬁl@hgﬁslw 'aflrlezlcl osed
evapor gl B @dﬁ%u@%jd}%&n%ﬂl@ dj'a'iﬁ)@a%lleﬁ USRS 46

car bonat e ution and ethyl acefate. After the organic phase Is

concent e el R HO LW il1dhg ifer Q. tsi@xdﬂmuctuuﬁﬂwrdd‘dﬁdadqy g um
chromat ography (silica gel, eluant chloroform nethanol =
hydrochloride salt of the title compound precipitates.

Yield: 0.35 g (56%), melting point 223-225°.

Example 32

-{4-Aminophenyl)-8-cyvclopropyl-11H-1,3~dioxolo[4,5~

hlimidazo[l,2~c][2,3]benzodiazepine

co@ s
©

NH,

The nitro compound that is produced according to Example 31
is reduced analogously to Example 2. The crude product is
purified by column chromatography (silica gel, eluant chloroform:
methanol = 95:5).

Yield: 0.25 g (85%), nmelting point 227-229°C (ethanol}.



95:5). Yield: 0.80 g (38%, nelting poi B6 220-222[err]C. 57 Exanple 34
5- (4- Am nophenyl ) - 8-net hyl - 11H 1. 3-di oxol o[ 4, 5-h] i m dazo[ 1. 2-

c][ 2. 3] benzodi azepi ne The nitro conpound that is produced according to
Exanpl e 34 is reduced anal ogously to Exanple 2. Yield: 0.51 g (68%,

mel ting !POI nt. 283-285[err] C (ethanol). Exanple 35

8- Met hy|=%aW E}?n %ophenyl) 11H1. 3- dloxolo[4 5- h]|n1dazo[3 4-

c][2, 3]Q?qu5 3

5(4 Ni Op

The reaction is performed analogously to Example 31 from 2.0
g (5.86 mmol) of the thione compound of Example 15D and 1.37 g
(11.71 mmol) of 2-aminomethyl-2-methyl-1,3-dioxolane (Jiro Adachi
and Nobuhiro Sato: J. Org. Chem. 37, 1972, 221) with 1.27 g
(5.86 mmol) of red mercury oxide. The rings of the isolated
intermediate compound are closed by boiling in 50 ml of glacial
acetic acid for 5 hours. Then, it is evaporated to the dry
state, and the residue is dissolved in 10% sodium carbonate
solution and ethyl acetate. After the organic phase is
concentrated by evaporation, the crude product is purified by
column chromatography (silica gel, eluant chloroform:methanol =
95:5).

Yield: 0.80 g (38%), melting point 220-222°C.



A solution of 1.25 m (8.05 mml) of di&hyl azodicarboxylate in 7 m of
THF is added in drops to a stirred solution of 2.60 g (7.66 mmol) of

8- hydr oxynet hyl - 5- ( 4-

nitrophenyl) 9H 1, 3-di oxol o[ 4, 5-h] [ 2, 3] - benzodi azepi ne (starting conpound

L1l ﬁ? 8 5 mml ) of triphenyl phosphine and 1.18 g (8.05 mml) of
phthall m of dry THF at roon1tenperature The mixture is
stirred go ’ [ ) _ £ pﬁoduct
s suctiT C

COWOU”%]%&'ﬁ%&%b@faé%iﬁ&r pr ocessed Wi t hout furt her puri f| cation, is
obt ai ned. m nomne (4-nitrophenyl)-9H 1. 3-dioxolo[4 5-h][2 .3]-
benzodi azepine 0.60 m (11.7 nmol) of 98% hydrazine hydrate is added to a
suspension of 1.10 g (2.35 nml) of the phthalimdo compound fromreaction
step Ain 75 m of nethanol, and th Eﬂés heated to boiling for 3
hours. After concentration by eya residue is pulverized with
30 m of methylene chloride an j ] of f. ¥e filtrate i s concentrated
by evaporation in a vacuum and ue is brought to crystallization
with water. After suctioning-off, (90% of the product with a

mel ting

0.72

The nitro compound that is produced according to Example 34
is reduced analogously to Example 2.

Yield: 0.51 g (68%), melting point 283-285° (ethanol).

Example 35

c][2,3]benzodiazepine




59 p0|nt of 143-146[err]C, which is suitgble for the next step mnthout
further purification, is obtained. C

8- Acet am nonet hyl - 5- (4-ni t rophenyl )-9H 1. 3-di oxol o[ 4. 5-h] [ 2. 3] -

benzodi azepine 0.72 g (2.13 muol ) of the am nonet hyl conpound fromstep B
Is dissolved in 6 mM of acetic anhydride at 25[err]C and all owed to stand
for 1 hdw. The solution is diluted with ice water (30 nl) and stirred for

2 hours. The creC|p|tated substance is filtered and after drylng by col um
chr omat GEATINASTOGR ] phithalamidonethy Ly +3H— s -

After tge fractlons are concentrated by evaporatlonr 0. 65 g cf crystalllne
srbstan e und &t er washi ng MAthzeghanol yzgggz Oogﬁt?onzoqa
B Bonethyl - & (PRSI Ctazteﬂilf%tg@m@[f%ﬁt#@azo[s 2

e i’Lé‘,aS%%%eﬁ‘ﬁ%ﬁrf ofn oL f 1 R 0 el CREIGRAD, €37 b RSt o

solution of 2.60 g (7.66 mmol) of 8-hydroxymethyl-5-(4-

nitrophenyl)-9H-1,3-~dioxolo[4,5-h]{2,3])-benzodiazepine (starting
compound III.), 2.11 g (8.05 mmol) of triphenylphosphine and 1.18
g (8.05 mmol) of phthalimide in 130 ml of dry THF at room
temperature. The mixtﬁre is stirred for 24 hours at this
temperature. Then, the précipitated product is suctioned off and
washed with ethanol. 2.87 g (80%) of the title compound, which
can be further processed without further purification, is

obtained.

benzodiazepine
0.60 ml {(11.7 mmol) of 98% hydrazine hydrate is added to a

suspension of 1.10 g (2.35 mmol) of the phthalimido compound from
reaction step A in 75 ml of methanol, and the mixture is heated
to boiling for 3 hours. After concentration by evaporation, the
residue is pulverized with 30 ml of methylene chloride and
filtered off. The filtrate is concentrated by evaporation in a
vacuum, and the residue is breught-to crystallization with water.

After suctioning-off, 0.72 g (90%) of the product with a melting



(5.3 mmol ) of phosphorus oxychloride. Ti®n, the mxture is heated to
boiling for 3 hours. After concentration by evaporation, the residue is
taken up in nethylene chloride (30 mM) and washed wi th sodi um bi carbonat e
solution and water, dried, filtered and concentrated by evaporation. 0.38 g
of solid .

60 supst anc which _is, purifi by col.ymm chr,omat ogr , JS
bt a1 nedPPRE |08 DL LA R ST P SRRk it S e st g et o
pure title gompound.with a nmeltin oint ;of 305-310[err] C (deconposition)
S obtait%ﬁ€h€£oﬁﬁftﬁg3igfﬁﬁbu§?ygeggl%%?responding stages C- D, whereby the
nmet hod used for acylation is placed in parentheses, are
5-(4-Nitrophenyl)-11H 1, 3-di oxol o[ 4, 5-h]i m dazo[ 3, 4- c][ 2, 3] benzodi azepi ne
(formc @cid, DCC) 5-phenyl-11H 1, 3-di oxol o[ 4, 5-h]i m dazo[ 3, 4-
c][ 2, 3] benzodi azepine (form c acid, DCC)

8- cycl opg-onyétdm{ Aométhophenys +n {tFbghery ¥ 04 3-8ioxolo[4,.5-h][2,3]-

h] i m dazo[ 3, 4-c] | 2, 3] benzodi azepi ne (acid chloride

5- (4-ni tpemhedihzeBine propyl - 11H- 1, 3- di oxol o( 4, 5-

h]i m dazo[ 3, 4-c] [ 2, 3] benzodi azepi ne (acid chl oride)

0.72 g (2.13 mmol) of the aminomethyl compound from step B

is dissolved in 6 ml of acetic anhydride at 25°C and allowed to
stand for 1 hour. The solution is diluted with ice water (30 ml)
and stirred for 2 hours. The precipitated substance is filtered
and, after drying by column chromatography, purified (silica gel,
eluant ethyl acetate:benzene = 4:1). After the fractions are
concentrated by evaporation, 0.65 g of crystalline substance is
obtained, which after washing with ethanol yields 0.56 g (70%) of
pure title compound with a melting point of 205°C

(decomposition).

c]1[2,3]1benzodiazepine
0.40 g (1.05 mmol) of the acetamido compound of step C is

suspended in 20 ml of methylene chloride and mixed with 0.48 ml
{5.3 mmol) of phosphorus oxychloride. Then, the mixture is
heated to boiling for 3 hours. After concentration by
evaporation, the residue is taken up in methylene chloride (30
ml) and washed with sodium bicarbonate solution and water, dried,

filtered and concentrated by evaporation. 0.38 g of solid



Exanpl e 36 5-(4- Am nophenyl ) -8-net hyl - 1dd+ 1. 3- di oxol o[ 4. 5- h] i m dazo[ 3. 4-
c][ 2, 3] benzodi azepi ne NH2 61 The nitro conmpound (0.30 g, 0.83 mmol ) that
i's produced according to Exanple 35 is reduced anal ogously to Exanple 2.
0.22 g (81% of the title compound with a nelting point of 282- 284C
(deconposition) is obtained. Produced anal ogously are:

5-(4- Arrsnbpnsnyle) whiich. 3sdpuxdfdpd. byhFedutar chdomatoprpphy],bdiszodi azepi ne
8- cycl opropyl - 5- (4-am nophenyl ) -11H 1. 3-di oxol o[ 4, 5-
h]|n]dagbpglneg]Kgl@ﬁg@nggauagégpn§ chloroform:methanol = 95:5). 0.32 g
5- (4- an1no§hen 8-n-propyl - 11H 1. 3-di oxol 0[ 4.5 o

h]i mi dai8ft )4°¥]L§r3155ﬁ28dpawespﬁé E%&Hpﬁemgitlng point of 305-310°C

8- Et hy I-g %4 n|tr henyl) 1 @-1 3- dloxolo[4 5-h]im dazo[ 3. 4-

c][2.3] {88 ?B‘BP&% PR ﬁ&rP%’ ai

Produced analogously via corresponding stages C-D, whereby
the method used for acylation is placed in parentheses, are
5-(4-Nitrophenyl)-11H-1,3-dioxolo{4,5-h]imidazo[3,4~
c]{2,3]benzodiazepine (formic acid, DCC})
5~phenyl-11H-1,3~dioxolo[4,5-h]imidazo(3,4~
c}{2,3)benzodiazepine (formic acid, DCC)
8~-cyclopropyl-5-(4~nitrophenyl)-11H-1,3~dioxolo(4,5~-
h]limidazo(3,4-c][2,3]benzodiazepine (acid chloride)
5=-(4-nitrophenyl)-8~n~-propyl-11H-1,3-dioxolo{4, 5~

h}imidazo[3,4-c]([2,3]benzodiazepine (acid chloride)

Example 36

c]l[2,3]1benzodiazepine



A. 8- Azi donet hyl - 5- (4-ni trophenyl } - 9H 1638- di oxol o[ 4. 5-h] [ 2. 3] -
benzodi azepine A solution of 3.06 g (9.0 mml) of 8-hydroxynethyl -5-(4-
ni t rophenyl)-9H 1, 3-di oxol o[ 4, 5-h] [ 2, 3] - benzodi azepi ne (starting 62
conmpound I11.) and 2.58 g (9.9 mol ) of triphenyl phosphine in 100 m of dry
t et rahydrofu LS, mxed with 13. 5 of a,l. d | G acl 'on in
t ol uene, the%ﬁg ?%Fﬁ?ﬁS%m%¥ﬁqfﬁi°ﬁ9%}§?goﬁﬁél%h%ﬁxa%§§$c§?b§£%4§§é&
aci d- di gt kol , 38Nq &t losigu heaollsh e eof &, 2
hour s. Thgﬁgfgékgifgﬁgﬁ' ?%HactqFéQESgF%bnggabf?%éﬁ&&aaghgﬁaaﬁﬁﬁp
tetrahy@robUupansasy bf ReEARIE12 23npokS@Yirith bhaehitihg poIRRURME Wgl a
mel ting poin?agf ?gS-ZOO[err]C S og?%ined. B. 5
8- Et hyl 284fd- (aécoRPE8YtioAlHid Speapxea o[ 4. 5-h] i midazol [3.4- c]
[ 2, 3] benzodi azepine 1.98 g (5.4 mmol ) of the conpound fromstep Ais
di ssolved in 100 nl of dry THF and m xed with 1.56 g (5.94 mol ) of
tri phenyl phosphine and stirred for 4 hours. Then, the solution

Produced analogously are:

S—(4-Aminophenyl)~11H-1,63~dioxolo{4,5-h]limidazo[3,4~-
cl[2,31benzodiazepine

8-cyclopropyl-5-(4-aminophenyl}-11H-1,3-dioxolof4, 5~
h]imidazo[3.4;c][2,3]benzodiazepige

5-(4-aminophenyl) -8-n-propyl-11H-1,3-dioxolo[4,5~-

hlimidazo{3,4-c][2.3]benzodiazepine

Example 37

cl[2,3]-benzodiazepine
7/ N
O }
< )
0 =N

NO,

A.

~Azidomethyl-5~{4-nitrophenvl)-9H-1,3-dioxolo 5-hjif2,3]1-

benzodiazepine
A solution of 3.06 g (9.0 mmol) of 8-hydroxymethyl-5-(4-

nitrophenyl)-9H-1,3-dioxolo[4,5~h][2,3])-benzodiazepine (starting



is cooled to -50[err]C, and a solution &2 0.78 ml (6.0 nmol) of propionic

acid anhydride in 3 m of THF is added. After 1 hour at -50[err]C, the

m xture is stirred overnight at roomtenperature. The reaction m xture is

then diluted with diethyl ether and washed wi th 10% sodi um bi car bonat e
The residue

o R e e S A A o PR PR S
[ [ ' - e efate. = 1. i t apt

% L Y Sy ed b BB ATRA
0oL 19 OBkt d oL s LN R L8 £ g lln ol ot

COﬁpoundféts mméP) of azodicarboxylic acid-diethyl ester is added, and
propi onyl am nonet hyl - 5- (4- ni trophenyl ) - 9H 1, 3- di'oxol o[ 4, 5- h] [2,3]

- benzodi thepideturé DHt St Efled TEoE Al EREr thehehOSUT ETIRé phecipiEstedhe
above m xture is dissolved in anhydrous di chl oroet hane and, after 0.20 ni
(2. 15 nmmtodudt piwsgpdet isned yeft cindlevashed detith heateshydr bpatangah@rn2
hours. The cool ed reaction mxture is then washed with sodi um bi carbonate
sol ut i orhexaheya@i2d el (8¥heofirthettiittle compound with a melting point

of 198-200°C is obtained.

cl[2,3]benzodiazepine
1.98 g (5.4 mmol) of the compound from step A is dissolved

in 100 ml of dry THF and mixed with 1.56 g (5.94 mmol) of
triphenylphosphine and stirred for 4 hours. Then, the solution
is cooled to -50°C, and a solution of 0.78 ml (6.0 mmol) of
propionic acid anhydride in 3 ml of THF is added. After 1 hour
at -50°C, the mixture is stirred overnight at room temperature.
The reaction mixture is then diluted with diethyl ether and
washed with 10% sodium bicarbonate solution and water, dried and
concentrated by evaporation. The residue is purified by column
chromatography on silica gel. (Gradient elution: beginning with
n-hexane: ethyl acetate = 1:1, then with a constantly increasing
proportion of ethyl acetate).

1.0 g of a product which, after being boiled up in 5 ml of
ethyl acetate, yields 0.75 g of a mixture of substances, which

consists of the title compound and the intermediate compound 8-



0.65 g (33% of the title conmpound wthea nelting point of 243-245[err]Cis
obt ai ned. Exanple 38 5- (4-Am nophenyl)-8-ethyl-11H 1.

3-di oxol o[ 4. 5-h]i m dazo[ 3. 4- c][2, 3] benzodi azepine [err] 0.38 g (1.0 mmol)
of the nitro conpound that is produced according to Exanple 37 is reduced
in 10 M of a 1:1 mxture of methylene chloride and net hanol according to
Exanpl e Propignydamsiaqnetdus -5 4rndtrerheny WotHmt AnbaR BB (sil i ca
gel, eluyant: chl orof orm nmethanol, = 95:5). 64 0.28 g (81% of the title
conpound*Miz 3 lrhana9 ﬁﬁﬁ%ﬂe«ﬁlstéiﬁﬁﬁﬂ%ﬁT]c:is obt ai ned. Exanple 39

9- Et hyl - 5- ( 4-pi ). 3-di oxol.q[ 4. 5 hli ni 9l 2-, .

c] [Et2§] bgngg(#"latzcr@%%}'ge%e%ﬁle%]t%&“raé B & 4i”§1 Imn‘iq?%?aibé‘f%%’e’ﬁ‘é‘é{ﬁf’o%i c

acid | o @iy M R dlodk 4P AR Ba, arter 0.20 m1 (2.15
I'0-5-14 henyl) -

8- net hyl “Nitro
mmol) of phosphorus oxychloride is added, heated to boiling for 2

hours. The cooled reaction mixture is then washed with sodium
bicarbonate solution and evaporated to the dry state.
0.65 g (33%) of the title compound with a melting point of

243-245°C is obtained.

Example 38

0.38 g (1.0 mmol) of the nitro compound that is produced
according to Example 37 is reduced in 10 ml of a 1:1 mixture of
methylene chloride and methanol according to Example 2. The
crude product is purified by column chromatography (silica gel,

eluant: chloroform:methanol = 95:5).



9H- 1, 3di oxol o[ 4, 5-h] [ 2, 3] - benzodi azepi A& (Exanple 15, step E) and 0.74 g
(5.64 mol ) of 2-(1-am nopropyl)-1, 3-dioxolane (J. Og. Chem 21, 1956,
115) in 60 mM of Methyl Cellosolve[err] is stirred for 48 hours at
120[err]C. After cooling, the unchanged nethylthio conpound is filtered

o0t 08 L YT S A SRR el st OP ™
cendens_&?_q_rhss eR pggggﬁhgat es and is suctioned off. The filter residue is
ve T of e

di ssol in'1 anal : concentr at ed hydrochloric acid = 1:1 and
heated to boiling for 1.5 hours. Then, the solution is concentrated by
evaporation, and the residue is taken up in 50 mM of water. It is

neut r alg 14 t3y sodi um carbonate and extracted with ethyl 65 acet at e,
dried, filtered and concentrated by evaporatlon The reS|due S purlfled by

9- Bronn é nethoxy 3- nethyl 6 (4- nltrophenyl) 11H imdazo[ 1, 2-c]
[ 2, 3] benzodi azepine, nelting point: 196-gQO[err]C

NO,

After a catalytic amount of p-toluenesulfonic acid is added,
a mixture of 1.0 g (2.82 mmol) of 8-methylthio-5-(4-nitrophenyl)-
9H-1,3dioxolo[4,5-h][2,3])-benzodiazepine (Example 15, step E) and
0.74 g (5.64 mmol) of 2-(l-aminopropyl)-1,3-dioxolane (J. Org.
Chem. 21, 1956, 115) in 60 ml of Methyl Cellosolve® is stirred
for 48 hours at 120°C. After cooling, the unchanged methylthio
compound is filtered out, and the filtrate is concentrated by
evaporation to a volume of 10 ml. After 50 ml of water is added,
the intermediate compound of the condensation step precipitates
and is suctioned off. The filter residue is dissolved in 10 ml
of ethanol:concentrated hydrochloric acid = 1:1 and heated to
boiling for 1.5 hours. Then, the solution is concentrated by
evaporation, and the residue is taken up in 50 ml of water. It

is neutralized with sodium carbonate and extracted with ethyl



9- br onp- 8- met hoxy- 2- net hyl - 6- (4-ni trophesyl) -11H

I m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne, nelting point 265-268[err]C (ethanol).
(Starting material is in each case the conpound of Exanple 27B). Exanple 40
5- (4- Am nophenyl ) - 9-et hyl - 11H 1. 3- di oxol o[ 4. 5- h] i m dazor[1. 2- c]

[ 2. 3] benzodi azep| ne [em‘g 66 The nitro corrpound of Exanple 39 is reduced
in meth ijdesred- apd 1%‘\"&996’56' BYMTétZC’Wté‘?h

\rlm_eﬂ]yzt%gsiﬁé?gqn frome]z'fgg ace':ate %%@?ho}tgﬁ.&%ahtﬁeel rg) r}fj
i] Eg ?HS’ %ﬁb%ﬁ%ﬁ%ﬁo%’j&l Sié 3’??‘]" ﬁlrcfg’iﬁ:ééd J%%q%é:lé COPHRS )

of the n)%yl  GUTRAY e 1%%-1%@_8 PL 8BEafn8§.9 (40 mol) of

2-am nong

Produced analogously are:

9-Bromo-8-methoxy~-3-methyl-6-(4-nitrophenyl)-11H~-
imidazo[1,2-c]}[2,3]benzodiazepine, melting point: 196-200°C

9-bromo-8-methoxy-2-methyl-6-(4-~-nitrophenyl)~11H-
imidazof{1,2-c][2,3}benzodiazepine, melting point 265-268°C
{ethanol).

(Starting material is in each case the compound of Example

27B).

Example 40




*

propyl - 1, 3-di oxol ane (produced anal ogodsly to J. Og. Chem, 37, 1972, 221)
and 0.43 g (2.0 mmol ) of red nercury oxide according to Exanple 29. After
10 hours at 110[err]C, the internedi ate conpound of the condensation step
is purified by chromatography (silica gel, eluant: chloroformnethanol =

95:5). Ring-closure reaction s igylenented by heating_the internmedi ate
product in ZPE Pifng Gorraung 4§ ExpBRientP dohdsAYestdmyirtthrierec aci d.

Ot of ne e i Msharl, Y ST e iadPuest Ya i 1R 4t ARSI o) C
67 P | | i,s: 9O- - 8- -Q-, 4-nj h |

°F oSy PO Yo AP SEAERI0 G Ha g NATEP e tit1e
150-16 . . om < .

5 Ca naomp uith & meiting point of 193-194°C is gbtaiped.

c][2. 3] benzodi azepine [err] The nitro conmpound of Exanple 41 is reduced
anal ogously to Exanple 2. After recrystallization fromethanol, 0.27 g

(89% @fxample 41

Produced from 0.68 g (2.0 mmol) of the thione compound

(Example 15, step D) and 0.58 g (4.0 mmol) of z—aminomethyl-z-
propyl-1,3-dioxolane (produced analogously to J. Org. Chem., 37,
1972, 221) and 0.43 g (2.0 mmol) of red mercury oxide according
to Example 29. After 10 hours at 110°C, the intermediate
compound of the condensation step is purified by chromatography
(silica gel, eluant: chloroform-methanol = 95:5). Ring-closure
reaction is implemented by heating the intermediate product in a
1:1 mixture of acetic acid and concentrated hydrochloric acid.

After the concentration by evaporation, 0.36 g of the title
compound is obtained as hydrochloride salt.

Yield 42%, melting point 200-201°C.



the title conmpound with a nelting pointeof 175-176[err]C (fromethanol) is
obt ai ned. 68 Exanpl e 43 8-Ethyl -

4-ni trophenyl)-11H 1, 3-di oxol o[ 4, 5-h] i mi dazo[ 1, 2- c][2.3]-benzodi azepi ne
hydrochl ori de [err] Produced anal ogously to Exanple 41 from0.68 g (2.0
mol ) of the thione conpound (Exanple 15, step D) and 0.53 g (4.0 mmol ) of
2- am nonet hyPrediced apaloggusddl & (production anal ogous to J. Org.
Chem, 37, 1972 221) The title conpound_is i oIated as hydrochlorlde
(0.32 g). Yi & Re ROy =054 S ST A LN

; Eg é]m nﬁ%grygl;) -%é-@t[%é';]fgl%z% A BSPO! 4 tr}.]ngmpdoaizr&[ J1520-162°c:

cl[2,3]1benzodiazepine

NH,

The nitro compound of Example 41 is reduced analogously to
Example 2. After recrystallization from ethanol, 0.27 g (89%) of
the title compound with a melting point of 175-176°C (from

ethanol) is obtained.



69 Produced fromthe nitro conpound of 6Bxanple 43 according to Exanple 2.
0.18 g of the title conpound is obtained. Yield: 67% nelting point
258-260[ err] C (ethanol). Exanple 45 8 .
9- D net hyl - 5- (4-ni trophenyl)-11H[1, 3-di oxol o[ 4, 5-
h]inidazo|1 ZEA 2. 3] benzodi azepi ne hydrochloride [err] The title conpound
gously to Exanple 29 from2.0 g (5.86 mmpl) of the thioxo
1, . D4 2 R

is pro

1.279 . condensatlon step takes about
%Jm e)n &LH g orl&]gduct is purified by

chromat ography as in Exanple 41 and then the rings are closed by boiling in

10 mM of a mxture that consists of ethanol-concentrated hydrochloric acid.

The title conpound is isolated as hydrochloride 0 52 g (22%, nelting

poi nt 240-243[err]C.

Produced analogously to Example 41 from 0.68 g (2.0 mmol) of
the thione compound (Example 15, step D) and 0.53 g (4.0 mmol) of
2~aminomethyl-2-ethyl-1,3-dioxolane (production analogous to J.
Org. Chem., 37, 1972, 221). The title compound is isolated as
hydrochloride (0.32 g).

Yield: 39%, melting point 217-218°C.

Example 44

§5-(4-Aminophenvl)-8-e 1-11H- ~dioxolof4,5-h]limidazofl,2~

clf2,31benzodiazepine




9- Brono- 2, 3-di net hyl - 8- met hoxy- 6- (4- ni t 8phenyl ) 11H :

I m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne, nelting point: 190-193[err] C Exanpl-e 46
5- (4- Am nophenyl ) -8. 9-di net hyl - 11H 1. 3-di oxol o[ 4.5-h]im dazo[l. 2-

c][2. 3] benzodi azepine [err] The nitro conmpound of Exanple 45 is reduced

oo Cof 25 S PSR e B sl ‘A TP S bt g

4-Ni t | hyd : \ -~ I 3.

2 it o 40! S0 Y o TR iers MR R SRMARES Y
53.3 ¢ %f-,%z' l;nyéq_rtq ;#)‘oi’fﬁ:t W%ﬁz’él gggﬁg??gpd refluxed for 1 hour. After

cooling Iin"an i1ce h, 1t I's suctio 104 g of the 4- 71
ni t robenzoyl hydrazone of 2-hydroxy-4-net hoxybenzal dehyde i s obtai ned.
Produced anal ogously are: Benzoyl hydrazone of

2- hydr oxgscatpI®d A®xybenzal dehyde

8,9-Dimethvl~-5-(4-nitrophenvl)-11H- 3-dioxolo[4,5~

hlinidazo[l,2-c1[2,3]1benzodiazepine hydrochloride

NO,

The title compound is produced analogously to Example 29
from 2.0 g (5.86 mmol) of the thioxo compound of Example 15, step
D and 1.54 g (11.72 mmol) of 2-(1-§minoethyl)-2-methy1—1,3—
dioxolane (J. Org. Chem. 37, 1972, 221) with 1.279 (5.86 mmol) of
red mercury oxide. The condensation step takes about 30 hours at
110°C. The intermediate product is purified by chromatography as
in Example 41 and then the rings are closed by boiling in 10 ml
of a mixture that consists of ethancl-concentrated hydrochloric
acid. The title compound is isolated as hydrochloride: 0.52 g

(22%), melting point 240-243°C.



4- br omobenzoyl hydrazone of 2-hydroxy-4-T&®t hoxybenzal dehyde B.

2- (4-Ni trobenzoyl) - 4- met hoxybenzal dehyde 50 g of 4-nitrobenzoyl hydrazone of
2- hydr oxy-4- met hoxybenzal dehyde is introduced into 1.5 1 of
tetrahydrofuran (dried on a nolecular sieve) at 8[err]C and m xed in

portions wth ad( | acetate (85%. After addition is
conpl et ed, r?gugFarPBBEPng§g§nﬁﬁe m nutes, suctioned off and the

filtrate i b t Th d ' th
A R P T B A
filt it °
e iR 6PISEIL e B GUARRLALIAY, FALESPGEROISLY | 1egLignetr o
obt ai ned. Produced anal ogously are: 2-Benzoyl -4-nmet hoxybenzal dehyde

2- (4- bronobenzoyl ) - 4- met hoxybenzal dehyde 72 C

1- Met hokxampié- 48t hoxy- 2- (4-ni trobenzoyl phenyl)ethylene 10 g of
2-(4- n|trobenzoyl) 4- nethoxybenzaldehyde S

The nitro compound of Example 45 is reduced according to

Example 2. 0.33 g (75%) of the title compound with a melting

point of 226-227°C (ethanol) is obtained.

Example 47
A.
4-Nitrobenzoylhydrazone of 2—hgdroxz-g-méthoxgbengaldehzde

63.4 g of 4-nitrobenzhydrazide is introduced into 2.5 1 of
i-propanol and mixed with 53.3 g of 2-hydroxy-4-
methoxybenzaldehyde and refluxed for 1 hour. After cooling in an

ice bath, it is suctioned off. 104 g of the 4-



I ntroduced together with 18 g of (nethoxwret hyl)tri phenyl phosphoni um
chloride in 400 M of toluene and mxed in portions with 5.9 g of
potassiumtert-butylate while being cooled with ice. After 1 hour of
stirring while being cooled with ice and a subsequent 3.5 hours of stirring

at room tgenperature s mxed with 200 of water, weakl aC|d|f|ed

with 1N SReNRY v arane okt HRISPRAT breheXrhenTh IeRYaRCERAt o The
et hyl ate ases are washed with saturated common salt solution, dried,
f||tered’ tentrated by evaporation. The residue is chromatographed on

silica gel mnth hexane: ethyl acetate = 1:1 as an eluant. 6.9 g of
1- met hoxy-2- (4-nethoxy-2-(4- nitrobenzoyl)phenyl)ethylene as a m xture of

the E- and Z-¢ J%E%]s HPyced anal ogously are:
1- Met hoxy- 2- (igiefﬁoxyé§§§§ zoy} henyT)etherne

1- Met hoxy- 2- (KeABdPoyaratédnd b 1R
2- (4- Met hoxy- 2- (4- n|traﬁiﬁf%y|fﬂﬁﬂﬁ@f?ygﬁﬁﬁfﬁﬂac,d9%$éﬂ§h hyde

1- met hoxy- 2- (#-Bredmében ﬁaﬂﬁ&@&wwﬁléaﬁi&@ma&m&mﬁwﬁz@mé &
and Z-forms is |ntroducedf|nto 310 m of tetrahydrofuran and m xed gf?h 100

m of IN hydrochloric acid. After stirring overnlght at room tenperature,
It is diluted with
B.
2-(4-Nitrobenzoyl)~-4-methoxybenzaldehyd
50 g of 4-nitrobenzoylhydrazone of 2-hydroxy-4-
methoxybenzaldehyde is introduced into 1.5 1 of tetrahydrofuran
(dried on a molecular sieve) at 8°C and mixed in portions with
99.4 g of lead(IV) acetate (85%). After addition is completed,
it is stirred for 30 more minutes, suctioned off, and the |
filtrate is concentrated by evaporation. The residue is taken up
in ethyl acetate, washed in succession with water and common salt
solﬁtion, dried, filtered and concentrated by evaporation. After

recrystallization from ethyl acetate, 22.8 g of 2-(4-

nitrobenzoyl)-4-methoxybenzaldehyde is obtained.

Produced analogously are:
2-Benzoyl-4-methoxybenzaldehyde
2-{4~bromobenzoyl)~4-methoxybenzaldehyde



73 300 M of water, and the tetrahydrofiazran is distilled off at a bath
tenperature of 300C. The aqueous phase is extracted three tinmes wth ethyl
acetate. The collected organic phase is washed with water, dried, filtered
and concentrated by evaporation. It is taken up in 300 ml of acetone and
m xed drop by drop with 11.8 ml of 8N Jones reagent at 41C. After the
additidfris conpleted, it is stirred for 2 nore hours at this tenperature,
m xed w It is

t hen di |n arotary

] ; ) e ethy
evapor at or u et hyl acetate,
and t he collé%t ?ga 49 %ﬁa%%é?gé%£€ gg%#?é§€5%3$§§%¥$%§e %?Itered and
concent égfgh t eggystallization from ethyl

acet at e/ hexane, ecg ‘:a;&%éé’}é’gr‘(h& f% h%x%g/fZ (4-ni trobenzoyl ) phenyl )acetic acid
| s obt ajfiecho onfaf ‘oMELRLAY- 2rDEOE 0L PAENELLAERR! C
acid 2-(4-nmet hoxy- 4- bronDbenzoy phenyl)acetic acid

8- Met hapyd Jnifedi irk om@ﬂyd;ﬂs Aubrili Hyeirg- sﬁﬁeeaégﬂaﬁdtéﬁepbﬁtﬁaeaewnne

being cooled with ice. After 1 hour of stirring while being

cooled with ice and a subsequent 3.5 hours of stirring at room
temperature, it is mixed with 200 ml of water, weakly acidified
with 1N hydrochloric acid and extracted three times with ethyl
acetate. The ethyl acetate phases are washed with saturated
common salt solution, dried, filtered and concentrated by
evaporation. The residue is chromatographed on silica gel with
hexane:etﬁyl acetate = 1:1 as an eluant. 6.9 g of l-methoxy-2-
(4-methoxy-2-(4-nitrobenzoyl)phenyl)ethylene as a mixture of the

E- and Z-forms is obtained.

Produced analogously are:
1-Methoxy-2-(4-methoxy-2-benzoylphenyl)ethylene.

1-Methoxy-2-(4-methoxy-2-(4-bromobenzoyl) phenyl)ethylene.

D.
= (4-Methoxy—-2-(4-nitrobenzoyl)phenyl)acetic acid
6.9 g of 1-methoxy-2-(4-methoxy-2~-(4-nitrobenzoyl)ethylene
as a mixture of the E- and Z-forms is intfoduced into 310 ml of
tetrahydrofuran and mixed with 100 ml of 1N hydrochloric acid.

After stirring overnight at room temperature, it is diluted with



7.8 g of 2-(4-nethoxy-2-(4-nitrobenzoyl Jphenyl)acetic acid is m xed in 200
m of tetrahydrofuran with 2.3 m of 80% hydrazi ne hydrate and stirred for
6 hours at roomtenperature. After standing overnight, it is mxed with 50
m of water, and the tetrahydrofuran is drawmn off in a rotary evaporator.

Py azi A0 Bio o) VRYEE C Arth dhe HEE RIS 1T fNE as] R 4t et

201 4.3t \LRAMHGTISLALIE d0's AclOUbfe Alub3ud bHASE 1! Bxifalkod eiBbe’ 2N

sucti on

met hoxyq.k= (4- Rist ko | )ar -dj hy - ety i-azepi, B-4- |

mel ti ngté'g%%t Wg &12%%@% sacg,ﬁ%ggﬁed%r ?gl}éee} In a gg‘lzl?z;ﬁhya%s%)ﬁ \z;%égvhvae)a/d but
Wi th theinxe@dtes,d @ailaadr irda tirda iateb HocdtithAtdOvipirafdration. It

8- Met hoxy- 1- phenyl - 4, 5- di'hydr o- 3H 2, 3- benzodi azepi n- 4-one

8- net hoxys ltafkénbpEphend wid of didetdne And mixdiEemed e fivop!wth 11.8

8- Met hoxy- | - (4-ni trophenyl)-4.5-di hvdro- 3H 2. . 3- benzodi azeRi ne- 4- thione

4.3 g ofml8ofeBNoXpnks 4aadenipladnyl’l: 4, Aftehythe- 3@d2t2en is completed,
it is stirred for 2 more hours at this temperature, mixed with 6
ml of isopropanol and stirred for another 15 minutes. It is then
diluted with 200 ml of water, and the acetone is drawn off in a
rotary evaporator. -The aqueous phase is extracted three times
with ethyl acetate, and the collected organic phase is washed
with water, dried, filtered and concentrated by evaporation.

After recrystallization from ethyl acetate/hexane, 6.3 g of 2-(4-

methoxy-2-(4-nitrobenzoyl)phenyl)acetic acid is obtained.

- Produced analogously are:
2~ {4-Methoxy-2-benzoylphenyl)acetic acid

2-(4-methoxy-2+-{4-bromobenzoyl)phenyl)acetic acid

7.8 g of 2-(4-methoxy-2-({4~-nitrobenzoyl)phenyl)acetic acid

is mixed in 200 ml of tetrahydrofuran with 2.3 ml of 80%
hydrazine hydrate and stirred for 6 hours at room temperature.
After standing overnight, it is mixed with 50 ml of water, and

the tetrahydrofuran is drawn off in a rotary evaporator. The



benzodi azepi n-4-one is mxed in 48 mM of4 pyridine with 2.46 g of

di phosphorus pentasul fide and stirred under argon and with excl usion of

noi sture for 2 hours at a bath tenperature of 100IC. It is diluted with
water, and the precipitated product is suctioned off. After chromatography

I f i th = 1; I h hyl
ggefgtgﬁﬁggig%5$£§ %Lig-ggg¥oxacet?hgng ?g enzoyl}pgggyl?gggtlé:aé?a.y

obt ai nevaras3ag kol GhYs nsPS‘g*g'agg FB. BaNatRERSE] Bnan, Al ors o S
di hydr o5 35k a3 35160300433 8PLBC: Aot B LUBLGLY: L S{&rgron%hww 4

5- dlhyd enzo I'azepl ne- 4 -thione

6- thHthiﬁEé&‘Q§€H[§72m§]B% 3LE@928HHa§ﬁEtEQnEQrka5004”§705 of 8-
8- nmet hoxy- 1- phenyl - 4, 5- hydro -3H 2, 3- benzodi azepi ne-4-thi'one is stirred

in 1.5 ﬁétﬁéxgtmy é@nﬁlﬁkﬁﬁﬁbnﬁfmOm?sh&lh.hyai:betm(-@? blpealzealiazephinrac-oreS NU

of 2-am nonet
with a melting point of 282°C is obtained.

Produced in a basically similar way but with the mixed acid
anhydride with isobutyl chloroformate are:

8-Methoxy-1-phenyl-4,5-dihydfo~3H-2,3—benzodiazepin—4-one

8-methoxy~1-(4~-bromophenyl)-4,5-dihydro-3H~2,3~

benzodiazepin~4-one

thione

4.3 g of 8-methoxy-1-(4-nitrophenyl)-4,5-dihydro~-3H-2,3~
benzodiazepin-4~one is mixed in 48 ml of pyridine with 2.46 g of
diphosphorus pentasulfide and stirred under argon and with
exclusion of moisture for 2 hours at a bath temperature of 100°C.
It is diluted with water, and the precipitated product is
suctioned off. After chromatography on silica gel first with
ethyl acetate:hexane = 1:1 and later with ethyl acetate, a total
of 3.13 g of 8~methoxy-1-(4-nitrophenyl)-4,5-dihydro-3H-2,3~-

benzodiazepine~-4-thione is obtained.



[y

met hyl - 1, 3-di oxol ane while argon is pasgisng through it for 10 hours at
60[err]C. After filtration and washing with cold ethanol and dii sopropyl
et her, 550 ng of im no conpound, which is dissolved in 10 m of ethanol,

m xed w
hours, i

th 10 mM of concentrated hydrochloric acid and refluxed for 3
s obtained. It is _added to water, set at pH 11 and extracted with

et hyl acet at EXodCed ARalegeusty M8 i s washed with water, dried,

I st S R e Lo e kI S

76 11H4
i s obtai

ﬁﬁﬁg[l 2-c] [ 2, 3]benzod|azep|ne with a nelting point of 140[err]C

ne roduced anal ogously fromthe correspondi ng thiones are:

8- Met hoxy- 2- ng 1) ﬁ%ﬁgﬁ zodh azepi ne

8- met hoxy- 3|ﬂﬂ$?#hé?%ﬂgn§+ %ﬁ§$&%1 d 0%1325 %&%@dé%ggﬁz%d?azeplne

8- met hoXyerdzdd {W2 et &L dvnfodenyl - 11H i m dazo[ 1, 2- c][ 2, 3) benzodi azepi ne
8- net hoxy- 6- phenyl - 3- (4-pyridyl)-11Hi m dazo[ 1, 2-

G.

=Methoxy-3-methyl-6-phenyl-11H-imidazo[l1l,2~c1[2,3]1benzodiazepine

500 mg of 8-methoxy-1-(4-nitrophenyl)-4,5-dihydro-3H-2,3~-
benzodiazepine~4~thione is stirred in 1.5 ml of ethylene glycol
monomethyl ether (Cellosolve‘®) and 548 mg of 2-aminomethyl-2-

methyl-1,3-dioxolane while argon is passing through it for 10

hours at 60°C. After filtration and washing with cold ethanol

and diisopropyl ether, 550 mg of imino compound, which is
dissolved in 10 ml of ethanol, mixed with 10 ml of concentrated
hydrochloric acid and refluxed for 3 hours, is obtained. It is
added to water, set at pH 11 and extracted with ethyl acetate.
The eth&l acetate phase is washed with water, dried, filtered and
concentrated by evaporation. After recrystallization from ethyl

acetate/diisopropyl ether, 240 mg of 8-methoxy-3-methyl-é6-phenyl-

THIS SHEET HAS BEEN

uﬁ‘iiiﬂi‘i‘ilfﬂfi‘uﬂi




c][ 2, 3] benzodi azepi ne2 8- met hoxy- 6- phed$l - 3- (2- pyridyl)-11H i m dazo[ 1, 2-
c][ 2, 3] benzodi azepi ne[err]

8- met hoxy- 6- phenyl - 3- (3-pyridyl)-11Hi m dazo[ 1, 2-

c)[ 2, 3] benzodi azepine[err] 3,

o el hA R FAT A el oy of £ A s ot OF

c][2, 3] 04LazeRLARed Met hoxy- 6- (4-nitrophenyl)-3-(4-pyridyl)-11Him dazo
(1,20 9 ZEB?Eenzog?azeepl ne 5-(4-chl orophenyl )-8, 9-di net hyl - 11H- 1,
3-dioxol o[ 4,5- h]limdazo[1, 2-c][2, 3] benzodi azepi ne 2The correspondi ng

- ketals are produced according to Org. Synth. 64, 19, (1986). 77

9- et hyl - 8- ngirtuded %k 1oQRRETY | frdu HtHe ol fespObdifg thiones are:
h]i m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne

8- et hyl - 9- ng-Me tHoxyr2rietlp/iere~phelriyi-11 H-dimbkdd od f1 f2~h] -
I m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne

c]{2,3]benzodiazepine
g8-methoxy~-3-methyl-6-phenyl-1iH-imidazo[1l,2-

c][2,3]benzodiazepiné
g8-methoxy-3-ethyl-2-methyl-6-phenyl-11H-imidazo[1,2~

c)[2,3}benzodiazepine
8-methoxy-6-phenyl-3-(4-pyridyl)-11H-imidazo[1,2-

c][2,3]benzodiazepine?
8-methoxy-6-phenyl-3-(2-pyridyl)-11H-inidazo{1,2-

c][2,3]benzodiazepine?
8~methoxy-6-phenyl-3~(3-pyridyl)~11H-imidazo[1,2-

c](2,3]benzodiazepine?
3,6~diphenyl-8-methoxy-2-methyl-11H-imidazo{1,2~-

c][2,3]benzodiazepine
8-methoxy-6-(4-nitrophenyl)~3-(2-pyridyl)-11H-imidazo([1,2-

c](2,3]benzodiazepine
8-methoxy-6-(4-nitrophenyl)-3-(4-pyridyl)-11H-imidazo[1,2-

¢][2,3)benzodiazepine
5=(4~chlorophenyl)-8,9-dimethyl-11H-1,3~-dioxolo[4,5~

hjimidazo[l,2-c]{2,3]benzodiazepine

2The corresponding ketals are produced according to Org.
Synth. 64, 19, (1986).



5-(4-nitrophenyl)-8-(4-pyridyl)-11H 1, 37di oxol o[ 4, 5-

h] i m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne[ err]

8, 9-di net hyl - 5- phenyl - 11H 1, 3- di oxol o[ 4, 5-h] i m dazo[ 1, 2-
c][ 2, 3] benzodi azepi ne Exanple 48 2 ,

30 V6 Ll L opeill: S TP AME N $o0h s B Blodonora, -
8- met hoxye-.1-( 4- nj h : 4. 5-di -342,3- b di i ne-4-thi
Ctirr oo W RPN [ e SRR RIE | e (b odaced by 1eductive |

i nat i Ty < . 2616 . )
g,m?:\gi Irrg'?hgi)cldgfjta - -%ne?t ?Tse r-g%ln |?%%@})nﬁr%ﬁgﬁa}?}f?%?[%’?’uours at
a bath1K¥gﬁ§&gé§F1€ﬁT%£{&;gjﬂéﬁzaaghggﬁgﬁgaI|on is mxed with 50 m of 1IN

hydrochl ori c aci ed wth water to 100 ml and extracted three tines

with 150 m cs-@tiwitmatﬁpa@hm%mmmwﬁﬁ-dﬁomﬂemjkal i ne 8

with a 1IN sodi um hydroxi de solution and extracted three tinmes wth ethyl
acet at e hJinei dadd X 26k Pr2)81j enpdwdiszepinef i ed,

8,9~dimethyl-5-phenyl~11H-1,3-dioxolo[4,5-h]imidazo[1,2~

c]{2,31benzodiazepine

Example 48

2,3-Dimethyl-6-{4-nitrophenvyl

clf{2,3]benzodiazepine

2.3 g of 8-methoxy-1-(4-nitrophenyl)-4,5-dihydro-3H-2,3~-
benzodiazepine-4-thione is stirred with 3 ml of 2-amino-3,3-
dimethoxybutane (produced by reductive amination according to J.
Org. Chem. 52, (12), 2616 from 3,3-dimethoxybutan-2-one) while
argon is passing through it for 4 hours at a bath temperature of
110°C. The preparation is mixed with 50 ml of 1N hydrochloric
acid, diluted with water to 100 ml and extracted three times with

150 ml of ethyl acetate each. The aqueous phase is made alkaline



»

filtered and concentrated by evaporati oh® and the residue is

chromat ographed on silica gel with nethylene chloride:ethanol = 10:1 as an
eluant. 1.5 g of 2, 3-di nmethyl - 8-nmet hoxy-6-(4- nitrophenyl)-11H i m dazo

[ 1, 2-c] benzodi azepi ne i s obtai ned. Produced anal ogously are:

6-(4-Bro henyl) - 2,.3- di pet.hyl -.8- net hoxy- 11H i m dazo[ 1, 2- .

112, 3] BaRBos Heppriu Byattside) BodShioh Rpds sstEapta hmas die o
cl[2, 3] odi pi - di gt hyl ~5-(4-f L)..- 3-di.oxpl of 4, 5-
h] i i dag}g?ﬁ g’@% 2[‘%%t?§r’?%ddi ;&?&eepﬁﬁeﬁﬁ%gﬁé SUBHIY Prlackt ake’ U,

6- (4- Anmi gg_{p_gg._@ﬁl hhd %[ogl'flré?%}wtfg @'&%ﬁby}%‘é‘ﬂdﬂ,d%@ lth residue is

cl[2. 3] benzodi azel ne

2, 3-di ”Ehbbha%bg&h?% on( &iNlilcaokRanyithl Hdthylene chloride:ethanol =
i mdazo[ 1, 2-c][Z, 3] benzodi azepine’in 33 m of glacial acetic acid together
wth 2.29:9 ak bhoelpawier are keaifed ,BedizthylHesamdthoxy-6~ (4~

nitrophenyl)~11H-imidazo[1l,2~c]benzodiazepine is obtained.

Produced aﬁalogously are:

6-(4-Bromopheny1)-2,3-dimethyl-8-methoxy-llH-imidazo[1,2-
c][2,3]benzodiazepine

2,3-dimethyl-8~-methoxy-6~phenyl-~11H-imidazo[1,2~-
cl[2,3]benzodiazepine

8,9-dimethyl-5-{4~fluorophenyl)-11H-1,3~-dioxolo[4, 5~

h)imidazo{1,2~c][2,3]benzodiazepine

cl[2,31benzodiazepine




an oil bath that is preheated to 90[errf€ It is suctioned off hot and
rewashed with glacial acetic acid. The filtrate is concentrated by
evaporation, and the residue is dispersed in ethyl acetate and 1N sodi um
hydr oxi de sol uti on. The aqueous phase is shaken out twi ce with ethyl

, and | | ' ' h i t h drj.ed,
FFTtored and SHah S bar B EORG R iTE iy 0T e oS RY el H7 mphe
i i | i de: | 1P . . Af
e tor RSl o T Y eSS B0 o7 P Je S 80081 0L A1 46
absor pt !e@%ﬁﬁ%ﬂ%% osk t+‘f i il PERiSE 4P red ol R @ ninutes in

6- (4- am nophenyl ) -2, 3-di nethyl - 8-
et hoxy -alnl ki MKk [thek Cid pridleizadli €7 aioee Wrkh i3 ERIdHikehaROiIoHE Mot

280[err]C is obtained. Produced anal ogously are: _

6- ( 4- Amamp heswdshdil it )gracial paetthd )adildt | e zo{ Itrate is

c][ 2, 3] benzodi azepi ne

6- ( 4- amomptarbtagtedi oy hevap@diqry, iahyd )tHd Hesidisa old , Rispersed in
c][ 2, 3] benzodi azepi ne . .

5- (4- anmietdpeactgtate ramd - BY reedium Tiydriogidk selwiios. The agqueous

h]i m dazo][1, 2-c][2, 3] benzodi azepi ne '

5- (4- anitistfe g )shakgn AR -Heieg | withy ethy i aneftafe, ;snd the collected
hlim 1, 2- 2, 3] benzodi azepi \

Jrm dazool.lga’nicc ];;hasi is Zwaslhezd valfél water, dried, filtered and
concentrated by evaporation. This residue is chromatographed on
silica gel with methylene chloride:ethanol = 10:1 as an eluant.
After the corresponding fractions that are concentrated by
evaporation are absorptively precipitated with ethyl
acetate/hexane, 331 mg of 6-(4-aminophenyl)-2,3-dimethyl-8-
methoxy-11H-imidazo[1,2-c]{2,3]benzodiazepine with a melting

point of 280°C is obtained.

Produced analogously are:

6-(4-Aminophenyl) -8-methoxy-3-(2-pyridyl)-11H-imidazo[1,2~
c][2,3]benzodiazepine

6-(4-aminophenyl)-8-methoxy-3-(4-pyridyl)-11H-imidazof{1, 2~
c][2,3]benzodiazepine

5-{4-aminophenyl)-9-bromo—-8-methyl-11H-1,3~dioxolo{4, 5~
hlimidazo}{1,2~c]([2,3]benzodiazepine

5-(4-aminophenyl)-8-bromo-9-methyl-11H-1,3-dioxolo{4,5-

hlimidazo[1,2-c][2,3]benzodiazepine



80 B. 5-(4- Ani nophenyl)-8-ethyl - 9-met h§P- 11H 1. 3- di oxol o [ 4. 5-

h] i m dazo[ 1. 2-c] [ 2. 3] benzodi azepine [err] 527 ngy of

8- et hyl - 9-net hyl -5-(4-nitrophenyl)-11H 1, 3-

di oxol o[ 4, 5-h] i m dazo[ 1, 2-c][ 2, 3] benzodi azepine is mxed in 11 m of
ethanolgwith 5.4 nl of cyclohexene and 106 ng of palladi um hydroxi de on
carbon (Pearlman's catalyst), and it is stirred for 3 hours at a bath

tenperg&qgagﬁiggﬁﬂ iﬂﬁ184§ﬁ§§14§ﬂ¥§§§§14f1ﬁ41}fﬂéibﬁBio[4I5¢5 o

concentrated by evaporation, an e residue 1s chromatographed on silica

gel wi yy iefilRdzacipice) @6, FybeHdtiiazeid conbi ning the corresponding

fractions and recrystallization fromethanol, 348 ng of

5- (4- am nophenyl ) - 8- et hyl - 9- nethyl 114 N

1, 3-di oxol o[ 4, 5- h] i m dazo] zepine with a nmelting point of
Gé sly are:

[4,5-

227- 228[err] C i s obtained.
5- (4- Am nophenyl ) - 8- (4- pyri
h]i m dazo[ 1, 2-c][ 2, 3] benzodi ’
5-(4-am nophenyl)-9-et hyl - 8-net hyl - 11H 1, 3- di oxol o[ 4, 5-
h]i m dazo[ 1, 2-c] [ 2, 3] benzodi azepi -O

NH,

527 mg of 8-ethyl-9-methyl-5~(4~-nitrophenyl)~-11H-1,3~-
dioxolo[4,5-h}imidazo(1,2-c][2,3]benzodiazepine is mixed in 11 ml
of ethanol with 5.4 ml of cyclohekene and 106 mg of palladium
hydroxide on carbon (Pearlman’s catalyst), and it is stirred for
3 hours at a bath temperature of 110°C. After catalyst is
filtered out, it is concentrated by evaporation, and the residue
is chromatographed on silica gel with ethyl acetate as an eluant.
After combining the corresponding fractions and recrystallization
from ethanol, 348 mg of 5-(4-aminophenyl)-8-ethyl-9-methyl-11H-
1,3~-dioxolo[4,5-h}imidazo[1,2~-c][2,3]benzodiazepine with a

melting point of 227-228°C is obtained.

Produced analogously are:

5-{4-Aninophenyl) -8-(4-pyridyl)-11H-1,3~dioxolo[4, 5~
hlimidazo{1l,2-c][2,3]benzodiazepine

5-(4-aminophenyl}-9-ethyl-8-methyl~11H-1,3-dioxolo[4, 5~

~hlimidazo[1l,2-c][2,3]benzodiazepine



81 Exanpl e 50 8- Met hyl -5-phenyl - 11H 1. 38&i oxol o[ 4. 5-h]i m dazo [ 1, 2-

c][ 2, 3] benzodi azepi ne 200 ny of -

5- (4- am nophenyl ) -8-net hyl - 11H 1, 3-di oxol o[ 4, 5-

h]i m dazo[ 1, 2-c] [ 2, 3] benzodi azepine is mxed in 30 m of tetrahydrofuran
with 1. %arﬂ o{)%entyl nitrite and refluxed under argon for 2 hours. After
concent r ar} on y evaporatlon it is chronatographed on silica gel with

met hyl eng. 1468 H-C: s :

8- nethyrfgg%%géyrff% : ' benzodi azepi ne
i s Obta@ﬁiiggiﬁﬁ%ﬁdafgze?ine

5- (4- Chl'orophenyT)-8-nethyl-11H 1. 3-di oxol o[ 4, 5-h] i m dazo[ |, 2- c]

[ 2, 3] benzodi azepi ne [err] 82 160 ng of N
5- (4- am nophenyl ) - 8- net hyl -

200 mg of 5-(4-aminophenyl)-8-methyl-11H-1,3-dioxolo[4, 5~
h]imidazo[1,2-c]}[2,3]benzodiazepine is mixed in 30 ml of
tetrahydrofuran with 1.32 ml of pentyl nitrite and refluxed under
argon for 2 hours. After concentration by evaporation, it is
chromatographed on silica gel with methylene chloride:ethanol =
10:1. 136 mg of 8-methyl-5-phenyl-11H-1,3~-dioxolo[4,5~-

h)imidazo[1l,2~-c][2,3]benzodiazepine is obtained.

Example 51

c]l{2,3]benzodiazepine

200"

° =N

Cl



h]i m dazo[ 1, 2-c][ 2, 3] benzodi azepine is & ssolved in 2 M of water and 2 m
of concentrated hydrochloric acid, and it is diazotized at O[err]C with a
solution of 36 ng of sodiumnitrite in 0.5 mM of water. Stirring is

continued for 45 mnutes at Oferr]C. To this solution at roomtenperature

i s added i tion which | 256 of,

cul fate- pent Ahgod 82 8 iS5 antABhe Rt 8 SRR ERY IR u B3 i aspreatt s
hlori d f

n 0.6 o CAPalBEY S8R s 1keRab A= BpaRll 1 ORISR X 2 A OF ST,
by decaghjng myegkedohbeneritel ﬁ?h%&cﬁ'i@r?ibs 2e4i¥sdang QQ”Q%“Hl%tz%lzed

hydrochloric acid. After this solution is added, i't 1s heated for

M nut esatno®c Sk daddL@ttontof IPsl hProd $EELuRONitAité 0OM bemnabﬂr e. It
is diluted with water, nade al kaline with ammopni a sol uti on and extracted

W th ethatencetstﬁrthg ¢shgbnédauete fphaas minwtekedtwiold. sarorthésd sodi um
chloride solution, dried, filtered and concentrated by evaporation. After
chr omat sgluplipnoatsirbomatgmperatiureetiby hddedcinodirdpseahsodutichO whidliy ny
of 5-(4-chl orophenyl)-8-nethyl-11H 1, 3-di oxol o[ 4, 5-

h]i ni dat8[ preparpd, spbfnldowszeprhé MY Ot SopPer sulgate pentahydrate is

mixed in 1 ml of water with 87 mg of sodium chloride and mixed
drop by drop with a solution of 68 mg of sodium sulfite in 0.6 ml
of water. The white precipitate is separated from the
supernatant by decanting, washed twice with water and dissolved
in concentrated hydrochloric acid. After this solution is added,
it is heated for 10 minutes in a steam bath and stirred for 1
more hour at room temperature. It is diluted with water, made
alkaline with ammonia solution and extracted with ethyl acetate.
The ethyl acetate phase is washed with saturated sodium chloride
solution, dried, filtered and concentrated by evaporation. After
chromatography on silica gel with methylene chloride:ethanol =
10:1, 87 mg of S5-(4-chlorophenyl)-8-methyl-11H-1,3-dioxolo[4,5-

hlimidazo[1l,2~c][2,3]benzodiazepine is obtained.



Exanmpl e 52 5-(4-Fl uorophenyl)-8-nethyl - 824 1. 3-di oxol o[ 4. 5-h] i m dazo[ 1. 2-

c][ 2. 3] benzodi azepine [err] First 200 ng of 5-(4-am nophenyl)

-8-nethyl -11H 1, 3- di oxol o[ 4, 5-h]im dazo[1, 2-c][ 2, 3] benzodi azepi ne i s added

to a solution of 6 m of hydrogen fluoride-pyridine conplex (1:1) under

argon, and then 51 ng of sodiumnitrite is added at O-5[err]C After

stlrrln(f"&mp}e_tcﬁzerr]Cfor 40 mnutes, 117 ng of tin(ll) chloride and 190
d .t h

100[err] iﬁ {4 % I s added to ice mater and extracted three

tinmes w f eJ%ndéthree times with nethylene chloride. The
col |l ected organic phase is dried, filtered, concentrated by evaporation and
chr omat ogr aphed on silica gel flrst W th nethylene chl ori de: et hanol = 10:1,

then a second tine with acetone:ethyl acgtate = 3:1 and then a third tine

wi th methyl ene chl oride: et hanol = 95: mg of 5-(4- 84
fIuorophenyl)-8-nethy|-11FF2? PF-I]inidazo[l,Z-

First 200 mg of 5-(4-aminophenyl)-8-methyl-11H-1,3-
dioxolo[4,5-h]imidazo[1,2-c][2,3]benzodiazepine is added to a
solution of 6 ml1 of hydrogen fluoride-pyridine complex (1:1)
under argon, and then 51 mg of sodium nitrite is added at 0-5°C.
After stirring at 5-10°C for 40 minutes, 117 mg of tin(II)
chloride and 190 mg of tetrabutylammonium dihydrogen trifluoride
are added to the preparation. It is then heated for 3 hours to a
bath temperature of 100°C. After cooling, it is added to ice
water and extracted three times with ethyl acetate and three
times with methylene chloride. The collected organic phase is
dried, filtered, concentrated by evaporation and chromatographed
on silica gel first with methylene chloride:ethanol = 10:1, then
a second time with acetone:ethyl acetate = 3:1 and then a third

time with methylene chloride:ethanol = 95:5. 106 mg of 5-(4-



c] F2, 3]'benzodi azepine with a nelting pd&4t of 190[err]C is obtained.
Exanpl e 53 9-Brono- 8- net hyl -5-(4-nitrophenyl)-11H 1. 3-di oxol o[ 4. 5-

h]i m dazo[l.2-c] [2.3]benzodi azepine [err] 900 ng of

8- met hyl - 5- (4-ni trophenyl )-11H 1, 3-di oxol o[ 4 , 5-

h]limdazp[l, 2-c][2, 3] benzodi azepine is_mxed in 10 m, of dinethylformam de
W th aaiTeE GPEREFH LB RE kLo G- hrd-QEPRPLB LR op~B] 510AFE L 3e Sroom
LomPer s f%ﬁégﬁéég%gfﬁﬁ"“%i@h“g HL188ngh8ne BE BG4 PLL 35 5Ea PR UC!
9- br ono- 8- net hyl - 5- (4-nitrophenyl)-11H 1, 3-di oxol o( 4, 5-

h] i m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne i s obtained. Produced anal ogously are:
8- Br onopLamsi&yss 5- (4-ni trophenyl)-11H 1, 3-di oxol of 4, 5-

h] i m dazo[ 1; 2- c] (2, 3] benzodi azepi ne :
2- br onDg SpFEHRGOEYNSLIRL Lyt ) A1 dazel 3-dioabld{4] Benzodi azepi ne
85 2-brono- 8- net hoxy- 6- phenyl -3-(3-pyridyl)-11H 1 m dazo
cl[2, 3]heiwbdagapd| Bec][2,31benzodiazepine

900 mg of 8-methyl-5~-(4-nitrophenyl)-11H-1,3-dioxolo[4,5~
hlimidazo{1,2-c][2,3]benzodiazepine is mixed in 10 ml of
dimethylformamide with 441 mg of N-bromosuccinimide and stirred
for 1.5 hours at room temperature. After dilution with 40 ml of
water, the precipitated product is suctioned off, and 900 mg of
9-bromo-8fmethy1—5-(4-nitrophenyl)-11H—1,3—dioxolo{4,5-

hlimidazo[1,2-c][2,3]benzodiazepine is obtained.

Produced analogously are:

8-Bromo-9-methyl-5-(4~-nitrophenyl)-11H-1,3~-dioxolo[4,5~
hlimidazo[1,2~c][2,3]benzodiazepine

2-bromo-8-methoxy-3-methyl-~6-phenyl-11H-imidazo[1,2~-

cl[2,3]benzodiazepine



8, 9-di br ono- 5- (4-ni trophenyl)-11H 1, 3- dBbxol o[ 4, 5-

h]i m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne (with excess N bronosuccini m de)
3- br ono- 8- net hoxy- 2- met hyl - 6- phenyl - 11H i m dazo [1, 2- c][ 2, 3] benzodi azepi ne
8-1 0do- 5- (4- nitrophenyl) 11H 1, 3-di oxol o[ 4, 5- h] i m dazo[ 1, 2-

(2:] /[A\(Z:e?lllbenzo% s | ne Wi tﬂ N- i %_ uccli I‘]_! m e Exa.r%a‘;o_[]in& imidazo[1,2-

g] Lfo%%%%ﬁe"g’sﬁr%%‘ i ‘hgiymg gLenyl 11H

hlmrrg?ﬁgl[%orz;mrﬁ dﬂﬂ}%ﬁgé)%@%-mjf%dﬁ% gyl/:knéi éyhls ann-ggg gng r1710 ?T{;
gf bg?Ll ?Q#p% of c?z%[err]c Then, ﬁ(leLh e %v%%ﬁ;ﬁuw{sfamgaz :E:I(I’)ld
ég ngy obﬂaﬂdgutdﬂﬂjaﬂ@gyaklstrlphenylphosphlne are added again, and it is

3-bromo-8-methoxy-2-methyl-6-phenyl—-11H-imidazo(1,2~

c)}{2,3]benzodiazepine
8~iodo-5-(4-nitrophenyl)-11H-1,3~dioxolo[4,5-h]imidazo[1,2~-

c]{2,3lbenzodiazepine with N-iodosuccinimide

Example 54

cl[2,3]benzodiazepine

82 mg of 2-~-bromo-3~(3-pyridyl)-8-methoxy-6-phenyl-11H-
imidazo(1,2-c][2,3)benzodiazepine is mixed in 3 ml of toluene and
0.5 ml of dimethylformamide with 650 mg of (1-
ethoxyvinyl)tributylstannane and 10 mg of
palladium{0) tetrakistriphenylphosphine, and it is heated for 4
hours to a bath temperature of 120°C. Then, (1-
ethoxyvinyl) tributylstannane and 10 mg of

palladium(0)tetrakistriphenylphosphine are added again, and it is



heated for 10 hours to a bath tenperat ®® of 120[err]C. After cooling, it
Is mxed with 2 m of 1IN hydrochloric acid, stirred for 10 m nutes, nade
al kaline with amoni a and shaken out with ethyl acetate. The ethyl acetate
phase is washed with water and saturated compn salt solution, dried,

P11 Cer ofl Boga CPBE°Th" ROGHS KoY BRLR' LARnefLLEECHEOTBLO 2Plcal the

resi due on Srl acet at eluan

2-acety, ogli it is mix ith 2 1 1N h d, st
pyri dyl l:i(tjlhoxy 6- phén? YAER 20828 1 ¥f %T%gﬁ%gdfg%e |ﬁelF§ed

obt ai neﬁor@é%_ﬂﬁdté@?' R8QEShYkal ehe aihixnximanié anal dnbked- BRLNPItH
6- phenyl - 11Hi m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne,

9- pr opi éyhy - abetate l 1HrAe3ethpx oh6bdabehphakdais| #adhed with water and
c][2, 3] benzodi azepine with the addition of a Cu(l) co-catal yst. Exanple 55
[err] 128tupabédSebmbon- Bahbthqluﬁlphengriédr+f1$tdredohnﬁ4¢6ncentrated

h]i m dazo[ 1, 2-c][ 2, 3] benzodi azepine is mxed in 15 m of tetrahydrofuran at
-78[ errbY evapoDagion ohfberythronabagraphunef theorpsiddesonr sddicar 15
mnutes. It is then mxed at this tenperature with 0.6 nl of

di met hy¥ebrwhthdethyl aeetatg asranseluant, 20 mg of 2-acetyl-3-(3-

pyridyl)-8-methoxy-6~-phenyl-11H-imidazo(1,2~-c][2,3]benzodiazepine

is obtained.

Obtained analogously are: 2-Vinyl-3-(3-pyridyl)-8-methoxy-
6~-phenyl-11H-imidazo[1,2-c][2,3)benzodiazepine,
9-propinyl-5-phenyl-11H-1,3-dioxolo[4,5-h]imidazo[1, 2~

cl[2,3]benzodiazepine with the addition of a Cu(I) co-catalyst.

Example 55

CI) ,r i
¢

120 mg of 9~bromo-8-methyl-S-phenyl-11H-1,3-dioxolo(4,5-
hlimidazo[1l,2-c]{2,3)}benzodiazepine is mixed in 15 ml of
tetrahydrofuran at -78°C with 0.36 ml of butyllithium (hexane, 1
mol)} and stirred for 15 minutes. It is then mixed at this

temperature with 0.6 ml of dimethylformamide and stirred for 15



87 minutes. After stirring to roomtenp&Pature, it is mxed with water, the
tetrahydrofuran is distilled off and extracted with ethyl acetate. After
the solvent is distilled off, it is chromatographed on silica gel with

di chl or onet hane: et hanol 95:5 as an eluant. 46 ng of

41 ool oty ﬁ&%e”%%ﬁl%?“%]%%r&%%n‘ SRS I G 5 i DR R 1 A

8??i?ﬁbh¥oxyprcw)%YE%%f§ﬁ¥ﬁ§?F$r%P is ¢ }sﬁﬁ}iﬁg off and extracted with

di oxol O[é‘uﬁri\]a\éa@é)éél 1, Re€dr ['&xélm af&ﬂi{@tnled off, it is
9- et hyl - 8- et hyl - 5- phenyl - 11H 1, 3-di oxol o[ 4, 5-h]i1 m dazo[ 1, 2-

c] [ 2, 3] ey eFfRipteed on silica gel with dichloromethane:ethanol = 95:5
9- met hoxynet hyl - 8- net hyl - 5- phenyl - 11H 1, 3- di oxol o[ 4, 5-

h] i m dazsd larR-ely2nid] beda any mmmﬁxﬁmﬂéﬂzmwaﬁyl-lm-l 3-
9-i odo- 8- nethyl 5- phenyl - 11H 1, 3-di oxol o[ 4, 5-h] -

i M dazo[di®xald 4 B-tehbuidazepl /2-¢ B[ 2y D)herezihd b sapive dis noktained. t ol uene
and 1.5 m of ethanol. 54 ng of diethyl-3-pyridyl- borane, 20 ng of
.tetrakis(triphenyl phosphi ne)-palladium (0) and 0.8 ml of a 2 M
Na[err]CJ err] solution are added, and it is stirred for 3 hours at

110[err] C. Af %qdm%rmsamanm%n&%%d@a %E?ng et hyl acetate, and

the organic pha s.concentrate by evapor at i S|due S
chronatograpﬁ%df%n#¥ﬁ#?¥¥? -Ir¥}y “8-me yi-s -ﬂheny 5

dioxolo{4,5-h]imidazo[1,2~c][2,3]benzodiazepine
9-ethyl~-8-methyl~5-phenyl-11H-1,3-dioxolo[4,5~-h]}imidazo[1,2~-
c]{2,3)benzodiazepine
g-methoxymethyl-8-~methyl-5-phenyl-11H-1, 3~dioxolo{4,5-

hiimidazof{1,2-c}[2,3]benzodiazepine

Examnple 56

100 mg of 9-iodo-8-methyl-5-phenyl-11H-1,3-dioxolo(4,5-h]-
imidazo[1,2-c][2,3]benzodiazepine is provided, dissolved in 4 ml
of toluene and 1.5 ml of ethanol. 54 mg of diethyl-3-pyridyl-
borane, 20 mg of tetrakis(triphenylphosphine)-palladium (0) and
0.8 ml of a 2 M Na,CO; solution are added, and it is stirred for
3 hours at 110°C. After water is added, it is extracted using
ethyl acetate, and the organic phase is concentrafed by
evaporation. This residue is chromatographed on silica gel with
dichloromethane:ethanol = 95:5 as an eluant. 13 mg of 8-methyl-
5-phenyl-9-(3-pyridyl)-11H-1,3-dioxolo{4,5-h]imidazo[1, 2~

clbenzodiazepine is obtained.



di chl or onet hane: et hanol = 95:5 as an el8Bant. 13 ng of 8-nethyl -

5- phenyl -9-(3-pyridyl)-11H 1, 3-di oxol o[ 4 , 5-h]i m dazo[ 1, 2- c] benzodi azepi ne
i s obtained. 88 Produced anal ogously from 9-i odo- 5- phenyl - 11H 1, 3-

di oxol o[ 4, 5-h] i mi dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne is:

9- (3- Pyr'dy'%FéaQQSEVQgégn%ﬁuéggigggkogﬁigaﬁlkﬂbﬂ%%9&i1%h-1,3-

c][ 2, 3] benzodr azepr ne

9-i od =

i i gl b r3 P b R LR LY s Tpfied inneping dp:

di met hyl f or ﬂEPyﬁlﬁﬁlﬂis héhy 21ﬁ1k3ﬂ1ﬁed19x9§3[ﬁ15@%@1ﬁﬂhaQB[Q'QLhy|

phosphite and 15 ng of tetrakis( rlphenyfphosphlne) pal I'adi un

100[ err¢ 2 08 1Beh9od tazdpene it is diluted with 10 m of water and
extracted wth ethyl acetate. The organic phase that is concentrated by

evaporation is chromat ographed on silica gel wth dichl oronet hane: et hanol =
95:5 as an eluant. 10 ng of

8- net hyExampheny? - 11H 1, 3- di oxol o[ 4, 5-h] i m dazo][ 1, 2-

c][2, 3]benzod|azep|ne 9- phosphoni ¢ aci d dleth{I ester is obtained.

100 mg of 9 -1odo-8-methy1-5~pheny -11H-1,3~dioxolo{4,5~-
h]imidazo;l,z-c][2,3]benzodiazepine is stirred in 2 ml of
dimethylformamide, 0.03 ml of triethylamine, 0.032 ml (30 mg) of
diethyl phosphite and 15 mg of tetrakis(triphenylphosphine)-
palladium(0) at 100°C for 2 hours. Then, it is diluted with 10
ml of water and extracted with ethyl acetate. The organic phase
that is concentrated by evaporation is chromatographed on silica
gel with dichloromethane:ethanol = 95:5 as an eluant. 10 mg of
8-methyl-5-phenyl-11H-1,3-dioxolo[4,5~-h}imidazo[1,2~-
c][2,3}benzodiazepine-9-phosphonic acid diethyl ester is

obtained.



89 Clainms 1. Conpounds of fornmula I [errB%in which R err] _and-Rerr] arée
the sanme or different and nean hydrogen, Cerr]-Cferr] alkyl, ni

hal ogen, cyano, the group -NRerr]Rerr], -O(err] al k)““\m mhﬁ‘\!e‘ﬂ“‘or
C err] al kanoyloxy, R err] and R err] are the sane or di an -
hydr ogen, hal ogen, Cerr]-Cerr] al kOX)l/ql hydr oxy, thi ocya*natco,
Cerr]-derr] alkylthio, cyano, COOR et err]Rerr]Rerr], (err]

al kanoyl, C[ery] alkanoyl oxy err],alkynyl optionally substituted with
Clerr] al koxy %’r p#\%‘ﬁ??‘?{n%fe??%ﬁﬂ%ﬁﬂ%opt ionally substituted with C[err]
al koxy or phenyl; Cerr]-Cerr] alkyl optionally substituted by hal ogen,
hydroxy, Cerr]-Cerr] al koxy, (Qerr]-Llerr] thioalkyl, NRerr]-Rerr];
Cerr] cycloalkyl, or an optionally gubSt\tuted aryl or hetaryl radical,
Rlerr] and Rlerr] are theX ' d nmean hydr ogen,

app\ 0”0
Cerr]-Cerr] alkyl or the § ] r] alkyl, Rerr] and Rerr] are
the sanme or different a-:‘, N dr Rqerr]-C[err]

R’ M,

in which

R' and R? are the same or different and mean hydrogen, c,-c;
alkyl, nitro, halogen, cyano, the group -NR®R’, -O-C,,
alkyl, -CFy, OH or C,, alkanoyloxy,

R® and R* are the same or different and mean hydrogen,
halogen, C,-C, alkoxy, hydroxy, thiocyanato, C,~-C,
alkylthio, cyano, COOR'?, Po,R™RY, c, , alkanoyl, C,,
alkanoyloxy, C, , alkynyl optionally substituted with
C,, alkoxy or phenyl, C,, alkenyl optionally
substituted with C,, alkoxy or phenyl; C,-C, alkyl
optionally substituted by halogen, hydroxy, C,-C,
alkoxy, C,-C, thioalkyl, NRY-R'"; c;, cycloalkyl, or an
optionally substituted aryl or hetaryl radical,

R® and R® are the same or different and mean hydrogen, C,—Cs
alkyl or the group -CO-C, . alkyl,

R and R!' are the same or different and mean hydrogen, C,-C,
alkyl or C,, alkanoyl or together with the nitrogen

atom form a 5- to 7-membered saturated heterocyle,



al kyl or C[err] al kanoyl or together wi Bl the nitrogen aton1forn1a -
7- menbered saturated heterocyle, 90 which can conta m“m“wmﬁ
sul fur or nitrogen atom and can be substituted, R[err]”“mg are

the sane or different and nean Hor (err]- C[err] aIkyI* n€ans
hydr ogen or hal ogen,, Y means C err] alkoxy or X and 3§ther mean
_O (CH err])[err] -¥hich can gopkain anokher Gxygen: gl tRitregen

nitrogen forns a urate S ed fiye- nenbered heterocycle, whi ch
can contain 1-3 m%’%eﬂf‘ t‘b?'%%%ﬁ‘u ‘E}?a’é’nt en at om and/ or one or tvvo

car bonyl gr Oéﬂs g3t h thyl Seo%ﬁ': Ssg‘hﬁpoxoldqf%%g%%é Y T B o2 e

5- (4- Am nophenyf )-8/
h][1, 2, 4]tr|aZM(ﬂ§?%% [2 3] benzodi azepi ne
5- (4- am nophenyl) opropyl -11H 1, 3- dioxolo[4,5-

1L 2 147 o) ohahg Hhyarbaan s st saya |
[1,2,4]triazof of 4, esdd 23] kaNdsig} xeni hd Y together mean -0-(CH,),-0-,
n means 1, 2 or 3, and
A together with the nitrogen forms a saturated or
unsaturated five-membered heterocycle, which can contain 1-3
nitrogen atoms and/or an oxygen atom and/or one or two carbonyl
groups or their isomers or physiologically compatible salts.
2. 5=-{(4-Aninophenyl)-8-methyl-11H-1,3-dioxolo([4,5~
h){1,2,4]triazolo{4,3-c]{2,3]benzodiazepine
5~ (4-aminophenyl)-8-cyclopropyl-11H-1,3-dioxolo[4,5~
hj{1,2,4]triazolo{4,3-c][2,3]benzodiazepine
6-{4-aminophenyl)-8-methoxy-3-propyl-11H-
{1,2,4]triazolo{4,3-c][2,3]benzodiazepine
6-(4—-aminophenyl)-8-methoxy-3-ethyl-11H-{1,2,4]triazolo{4,3-
c][2,3]benzodiazepine
6-(4-aminopheny1)-8-methoxy—3-cyclopropyl-llH-
{1,2,4)triazolo{4,3-c])[2,3]benzodiazepine
5-(4-aminophenyl)-9-methyl-11H-1,3-dioxolo{4, 5~
h]limidazo{1,2-c][2,3]benzodiazepine
5-(4-aminophenyl)-8-cyclopropyl-11H-1,3-dioxolo[4,5~
h]limidazo{1,2-c]([2,3]benzodiazepine
5-(4-aminophenyl)-8-methyl-11H-1,3~-dioxolo[4,5~

hlimidazo[1l,2~-c][2,3]benzodiazepine



6- (4- am nophenyl ) - 8- net hoxy- 3-et hyl - 11H911, 2, 4]tr|azolo 4 3-

c][ 2, 3] benzodi azepi ne 6-(4-am nophenyl) -8-nethoxy-3-
[1,2,4]triazolo[4, 3-c][2, 3] benzodi azepi ne Tﬂm‘?m‘wmn“mm“
5- (4-am nophenyl ) -9-net hyl - 11H-1, 3 dIOXO|O(4 5-

h]i m dazo[ 1, 2- c][2 3] benzodi azepi
5- (4- ani nophe® hoeyepxbrépy% amrpqpbeay6kolb¥nl53-61°x01°[4 5-

zE]-f(T_-g?n iﬁhﬁﬂ#{’%% hiF-11pehzedinasnings, 5.
B oyl opr opyl 26 1S RhRERRRRL S £OT8EpY 3 HRch P e doRo 1014, SR Imidazo 1, 2-

h d 4
S]kglaﬁfﬁ E ;%%36§é?§2%8§§€53p5n§|OXO|0[4 5-h]i m dazo[ 1, 2-
cl[2, 3]benZOdsﬁfEDéﬁfnépﬁénﬁl?Léoﬁhéﬂﬁé{h§191ﬂﬂﬂ?t@¥hié§5&é[3 ,gLoxol o[ 4, 5-

h] i m dazo[ 1, 2-c][ 2, 3] behzodi azepl ne
8- nEthOXHjﬁmﬂ&&h&FlﬁzpB?D¥+Siﬁéhkaaﬂai ing- c][2, 3] benzodi azepi ne

8- met hoxy- 2- net hyl - 6- phenyl - 11Hi m dazo[ 1, 2-

8-methoxy-3-methyl-6 -phenyl-llH-imidaza[l,z-
c][2,3]benzodiazepine

8-methoxy-2-methyl-6-phenyl-11H-imidazo{1,2~-
c](2,3]benzodiazepine

8-methoxy-3—methyl-G-phenyl-l1H-imidaéo[1,2-
c](2,3]benzodiazepine

8-methoxy-6~phenyl-3-(4-pyridyl)-11H-imidazo{1,2-
c]{2,31benzodiazepine

g8-methoxy-6~phenyl-3-(2-pyridyl)-11H-imidazo[1,2~
c}[2,3}benzodiazepine

s-methoxy-6-phenyl~-3~-(3-pyridyl)-11H~imidazof{l,2~-
c}(2,3]benzodiazepine

2,3-dimethyl-8-methoxy-6-phenyl-11H-imidazo[1, 2~
c]{2,31benzodiazepine

6-(4—-aminophenyl) -2, 3-dimethyl~-8-methoxy-11H-imidazo[1,2~
c]([2,3]benzodiazepine

6= (4—aminophenyl) -8-methoxy~-3-(2-pyridyl)-11H-imidazo(1, 2~
c][2,3)}benzodiazepine

6~ (4-aminophenyl)-8~methoxy-3- (4-pyridyl)-11H-imidazo[1,2~

c][2,3]benzodiazepine



c][2, 3] benzodi azepi ne 8- met hoxy- 3- met hy#2 6- phenyl - 11H-i ni dazo[ 1, 2- c][

2, 3] benzodi azepi ne 8- net hoxy- 6- phenyl - 3-(4-pyridyl)-11 wl I ”m
c] [ 2, 3] benzodi azepi ne 8- et hoxy- 6- phenyl - 3- (2-pyridyl)- um mm! M Hd

)[ 2, 3] benzodi azepi ne 8- net hoxy- 6- phenyl - 3-(3-pyri dyl) - I*H¢ mtda2o[ {,

]

]

2. 3] benz ogl 4RI oBnang1 2Bk By HRAY Y L1 608 Vh bbb dgLol L 4

2, 3]benzod azepine

. g ‘é‘]”iégnzo ?éétlzza'icﬁ’tﬂ%?ﬁénﬁo&?&?@iﬁ!u&“‘"' m dazo[ 1, 2-

[
[
E
(4-am nophgnynaﬁiﬂsfoﬂeﬁyﬁ% 62BNy dylhetithimh#aiobladoxolo[4, 5-
[ 2, 3] benzodi azepi ne

(4- anhpopbeaxd] 1 f2rel bQ%SjBeﬁﬂoﬂ!ﬁzdyh‘.hellH‘l m dazo[ 1, 2-

[ 2, 3] benzodi azepi ne

(4- an1nopheﬁméthﬁléa—phen§1+113&t+3raidx010toL§rﬁa1m1dazo[1,2-

I m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne

c¢][2,3)benzodiazepine

C
C
c
6-
6-
c]
6-
c]
5-
h]i
according to claim 1.
3. Pharmaceutical agent that contains a compoﬁnd of formula
I according to claim 1.
4. Process for the production of the compound of formula I

according to claim 1, in that

a) a compound of general formula II

{1I1),

in which
R', R?, X and Y have the above meaning, is cyclized by
reaction of
@) 2 = COOC,, alkyl with R’-N=C=0 to compounds with A
‘meaning -CO-NR’-CO-
B8) 2 = CH,0H or -CH,~-NHR® with phosgene to compounds with A
meaning -CH,~0-CO- or -CH,-NR’-CO-

Y) %2 = -CH,0H with R’-cO-R* to compounds with A meaning



5- (4- ani nophenyl ) - 9- et hyl - 8- net hyl - 11H 233- di oxol o( 4, 5-

h]i m dazo[ 1, 2-c] [ 2, 3] benzodi azepi ne ml‘m“‘l m u!l
8- net hyl - 5- phenyl - 11H 1, 3- di oxol o[ 4, 5- h] i m dazo[ 1, 2- epi ne
according to claim1. 3 Phar rraceutical agent that coftafns"a compound of

formula | accordin 24 Rrocess I ok qgmgt f
conpound of forrrul'?cib accor | ng Wh C% % ?I‘lgnRt R%&é c%%)%n“c‘léa?lng’
general formula Il [err] in WhICh R[err], Rerr], Xand Yhavethe above

meaning, is cyclized by reaction of [err]) Z = CO0Cerr] alkyl with
Rierr]-N=C=O3y0 GOraspbisndVdf formard narr @ NRferr]-CO [err]) Z=
CHerr]OH or -CHerr]-NHR[err] with phosgene to conpounds with A neani ng
-CHerr]-OOCO or -CHerr]-NR[err]-CO [err]) Z = -CHerr]OHwth
Rlerr]-CORerr] to conpounds with A neaning 9 3

in which R', R?, X and Y have the above meaning, is cyclized by
reaction of
) Z’ = ~CH=CH-CO00C, , alkyl with borane-trimethylamine
complex and boron trifluoride etherate to compounds
with A meaning -(CH,),- and -(CH,),-CO-
B) Z’ = -CH=N-NH, in the presence of copper sulfate to
compounds with A meaning =CH-N=N-
¥) 2’ = -8-C,, alkyl with hydrazine hydrate and acid
anhydrides or with acid hydrazides to compounds with A
meaning =N-N=CR®-
§) 2’ = -s-C,, alkyl with a-aminoacetals to compounds with
A meaning =N-CR3=CR%-
£) Z’ = CH,0H is converted into CH,NH,, the latter is
acylated and cyclized to compounds with A meaning

=CH~N=CR3~,



-CHerr]-O-CRlerr]Rlerr], in which Rl er PR and Rlerr] have the above

meani ng, b) a conpound of formula Il or IV [err] in which Rlerr], Rerr],
X and Y have the above neaning, is cyclized by reaction of [err]) ' =
-CH=CH COOCf err] al kyl with borane-trinethylam ne ﬁl ex and bororr—

trifluoride her_at neanlng .
-(CHerr])[ e‘r%"I ce(T“gP %dmooér}dosr%lf'NH[ err] - J w copper
sulfate to conpounds with A nmeani ng =CH N=N- [err]) pASEE= . § se al kyl

wi th hydrazi ne hydrate and aci d,anhydrideg’or with acid hydra2|des to
conpounds with A neani ng =N N=C| ) Z' = -S-(err] alkyl with
[err]-am noacetals to conpound 1ing =N-CRlerr]=CR[err]- [err])

Z' = CHerr]OHis converted into CHlerNfNH err], the latter is acylated and
cyclized to conpounds with A nmeaning =@+ N=CR[err] -, 94 ¢c) a conpound
of formula V, Rl

in which R!', R?, X and Y have the meaning given above, is reacted
with a-aminoacetals, a-aminoketals, HZN-CHZ—CEC-R:" or with ammonia
and a-haloketones, and then optionally nitro group R! and/or R2
is reduced, the amino group is acylated or alkylated or converted
into halogen or hydroxy or cyano or deaminated or X is
dehalogenated simultaneously with the reduction of the nitro
group or in succession or hydrogen is substituted by halogen or
halogen is exchanged for another halogen, -POR™R'™, cyano, ¢,
alkanoyl, C,, alkanoyloxy, hydroxy, optionally substituted Cog
alkynyl, optionally substituted C,., alkenyl, optionally
substituted c, , alkyl, C,, alkoxy, CF;, C,, thioalkyl, COOR%, or
Y is re-etherified or the isomers are separated or -the salts are
formed.

5. Compounds of formulas IIa and IIIa, their isomers and

salts

scaii=ce:

RrR2 R2

Oa M



[err] in which Rerr], Rerr], Xand Y haé&% the nmeani ng given above; ‘is

reacted with [err]-am noacetal s, a-am noketals, Herr] rel-c.C-Rlerr]
or with ammoni a and [err]-hal oket ones, and then optij ilg IH
Rlerr] and/or Rlerr] is reduced, the amno group is M ted

or converigdyhifeR hal ogen or hydroxy or cyano or deami nated or X is
dehal ogenat ed sinmultaneously with the reduction of the nitro group or in
successi on or gy dm3geR hagS¥bfLLLU hal ogen or hal ogen is exchanged
for anot her hal o'gen,g -PQerr] {e’rgri: egﬁf‘,’eazgﬁb?aéf—@rF‘?aﬁllnanéyﬂ, derr]
al kanoyl oxy, Hgtir oxyean®t +CHOH,Y TSt IIdbie! r} alkynyl, optionally
substituted Cferr] al kenylc,mzopt'i onal I'y subs%‘%ﬁgéf]lq gﬁzl]lﬁl%ai'kyl 9 err]
al koxy, CF[err], Cerr] thiw', SSXH ergley10f Y is re-etherified or the
i soners are separated or the salts are 'f rmsa(. 5. Conpounds of formulas Ila
and Illa, their isonmers and salts [err] 95 in which Rerr], Rerr], X
and Y havedt I&g gbove-i ndi cat ed neani ng and

an as the above-mentioned meaning.




Z' means -CH err]OH, -CHO, -COO C[err]&Ffkyl, CHerr]NHR[err], or and
Rl err] has' the above-nenti oned neani ng.

Abstract

Compounds of formula I are described, their production and

use in pharmaceutical agents.

M,
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Produced analogously are:

8-Methoxy-1-phenyl-4,5-dihydro-3H-2,3-benzodiazepine-4-
thione

8-methoxy-1-(4-bromophenyl) -4, S~dihydro-3H-2,3~

benzodiazepine-4-thione

500 mg of 8- methoxy - 1 - phenyl -4 , 5 - dihydro - 3H-2, 3 -

benzodiazepine-4-thione is stirred in 1.5 ml of ethylene glycol

monomethyl ether (Cellosolve™) and 548 mg of 2-aminomethyl-2-

methyl-1,3-dioxolane while argon is passing through it for 10

hours at 60°C. After filtration and washing with cold ethanol

and diisopropyl ether, 550 mg of imino compound, which is
dissolved in 10 ml of ethanol, mixed with 10 ml of concentrated
hydrochloric acid and refluxed for 3 hours, is obtained. It is
added to water, set at pH 11 and extracted with ethyl acetate.

The ethyl acetate phase is washed with water, dried, filtered and

concentrated by evaporation. After recrystallization from ethyl

acetate/diisopropyl ether, 240 mg of 8-methox§—3-methyl-s—phenyl-
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