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1 SPECI FI CATI ON | M*DAZO | SOQUI NOLI NE- DI ONES Thi s - | nvention relates to ne l(
i m dazb-i soqui nol i ne-diones, to processes for thdar preparation and to

phar mateut i-cal “cdnposi ti ons contai ning them 5 | Thus, acGdyr 2j0n2) 781oBonel
feature of the present 1nvention, there are prov™ged conpoundsS Of gener al

5 forml %PEC]FEIQKﬂoﬁmere' n. R[err] .represents.a Cerr] alkyl, group .

‘-(foptlonal 'y substituted by a-:phenyl- group); .a cycloal kyl. group. 10
cont ai ni IYIDAZCHISOQUINDIINE!DIONESONS OF a phenyl group. (optionally.

- substitut ed by one or two“substitients 10 sel-ect-ed-from hal'ogen- at ans and

hydr oxy e“‘l‘?ﬁf FSARR %zo-munyh@cﬂumem progessetipt their Pl@pgratloa mud to

benzyl ax 1P the t om or a. gt ou formil a
[err] 15 forl-,du[h |ch k19 e?eq bt eggﬁtmve&oﬁyt rf’)@rgﬁmgldg‘irf p°5"d€f’€ﬁ'el"]’a]al kY1
group and R3 represents e C.oooal kyI group 15 (optiopally substituted by a
di met hoxyphenyl group) or R[err] :and- RHefy ] Clﬂsoget her-w th the nitrogen
atomto which they are at tachedy ' epresey 340 per i-di no; m)rphol I no: or
4-(Cerr] al kyl) .pi perazino“gr oup, ‘ang | sN2oof 31 and aci d- addi. ti on(l)sal ts
thereof. 20 . . The corrpounds accor. ng[tqfthe i'nveft i on posseSS' .

i nteresting phar macal ogi cal ‘propert;} NQ® i ncl udi g -an . anxiol ytic and -
especial ly a cardi ovascul ar effect ™ The c"brrpounds accor di ng to the
i-nvention wherein A repr esents a hydr ogen atom | n particul ar show

car di ot onYhereih hy enSéve and b g{e Lnhi b Lory fects as
vell oy hgh %r" e Mﬁm;‘” ﬁﬁ% LB p‘ggll fyges 1
1l REHH

<)

accor di NGsefegted &nhﬂ&@ﬂhﬂoﬂn@a ?lﬂ'leﬁ:a o,@lﬁ&ﬁ&@suﬁi
25 [err] afdibedzylostgraips)aadpounds in gener aI possess antiarr ythmc act|V|ty

It will be dprspeentsedidrogeaatonfan gpupeifemia i cal use, the.salts referred to

above wil | “be physiol ogi-cal | y: con‘patl bl e ‘but .ot her -aci d addi tion:sal ts may
find use, for" ‘exanple, in ‘the preparati on of “gonpounds- of - general formula |
and their physiologically conpati _b__(@ yl dgyaddi tion salts. 30 ‘When

R err] represents a. phenyl _group substltuteg by a hal ogen at’ om -the hal ogen

atom may, for. .:30. exarrpl e, -be. a fluotine, chiRgrine or, brom ne.atom  Thus,

in the corrpounds accor.di-n to the: |nvent|on R[err may,. by: way. of exarrpl e
ﬁ/ -+ alkyl group 5

only, “E”@\%?‘g“ riRe sentyq oge |and prG
cycl obut ptio igﬁ (gé‘% % sll;iy e ni g‘ ropyl ,
2~ phen ﬁ?hlw 'p %{finy repr 1tap lho ropy or4 ’p‘ne pi er%mggﬁs p,a él%ﬁyl
35 met hoxy a)daddﬁbmuhmxﬁémenyl chl or ophenyl di chi orophenyl’,’

f 1 uor 3@henyIThe chinfdourtds agioading to theilﬁ'erhlod Ip&‘ég&ﬁ)lﬂ&ﬂ@éhngdihh&iﬁéﬁ]@@hﬁﬂydmes 20
br onophe nsqludumab p he nd ¢specidllly & caydibyaseninr pfiesh e compohnds penoodingito theeny | |

bi smet hyll%f"é"é‘ eh reserpést droganrat :{5‘ gr s;hcm @ﬁ@qthw é'm’qtm:\yg genyl |
SFLQ% lz)slluloliyeg%l %§§ di’né om lj)l'? Weretuh rgj%e sl:}1 geroup orm&yﬂﬁ fonof .

hydr oxy- nethylnercaptophenyl hydr oxy- nethylsulflnylphenyl hydr oxy- met hyl -
40 sul fonyl phenyl., hydroxy- benzyloxyphenyl Rydr oxy- chlorophenyl :
hydr 0§ - br onophenyl , - et hoxy- 40 nEth¥h /frer capt ophenyl , 25
met hoxy- nethylsulflnylphenyl, ybsulfonylphenyl et hoxy- .
benzyl oxyphenyl nethoxy;chlorophenyl h §y>fluorophenyl,

nmet hoxy- bronDphenyI 2"

GB 2 002 vﬂﬁ;t latuBr compauﬁmtrl‘gehaﬂrpeﬁm mmﬁhyﬂmuédvitylyl phenyl,
met hyl mer cajitval beiph bmgtgli fhon fdr phermyde ntmlatsh,yhmltml[otred tobbmwnlmemhmhelc,a"y
le ition ferexamplerinshoprgparatiop ofspmp -
met hyl ”E';gla; rnélﬁl‘ andt elr ysxoloqggs compatll%e acid addition salts. ~ 1ee g‘lqu .nfyl
30 When R, represents.a phenyl group substltuted bya halogen atom, the halogen atom may, for 30
example; be a fluotine, chlorine or bromine atom.. -
Thus;in the compounds accordmg to the invention, . R may, by way of example only, represent a
"methyl, ethyl, propyl, isopropyl, cyclopropyl cyclobutyl, cyclopentyl cyclohexyl, benzyl, l-phenylethyl
1-phenylpropyl, 2-phenylethyl, 2-phenylpropyl, 3-phenylpropyl, 3-phenylprop-2-yl, phenyl, . :
35 methoxyphenyl, dimethoxyphenyl, chlorophenyl, dichlorophenyl, fluorophenyl, dlﬂuorophenyl .35
- - hydroxyphenyl dihydroxyphenyl; bromophenyl, dibromophenyl, chloro-bromo-phenyl, .
methylmercaptophenyl, bismethylmercaptophenyl, methylsulfinylphenyl, blsmethylsulfinylphenyl
methylsulfonylphenyl, bismethylsulfonylphenyl, benzyloxyphenyl, dibenzyloxyphenyl, hydroxy-
methoxyphenyl, hydroxy-methylmercaptophenyl, hydroxy-methylsulfinylphenyl, hydroxy-methyl-
40 sulfonylphenyl, hydroxy-benzyloxyphenyl, hydroxy-chiorophenyl, hydroxy-bromophenyi, methoxy- 40
methyl-mercaptophenyl, methoxy-methylsulfinylphenyl, methoxy-methylsulfonylphenyl, methoxy-
benzyloxyphenyl methoxy-chlorophenyi, methoxy-fluorophenyl, methoxy-bromophenyl

U



sul fonyl phenyl, nethyl sul finyl -chl orophenyl ,

ul finyl - bronmophenyl , t hyl sul finyl - benyloxyphenyl

sul f onyl - chl or ophenyl ~ net hyl sul fonyl - br onophenyl group.

Rl err] may, by way of exanpjonly, represent a hydrogen 8B ¥R 7él et hyl ,
et hy—propyt—or 1 sopr opyl up and R err] may, by way of exanple only,

r epr es et dAmBRhdiy-neth§hdliidyiphBhyD Raethylrhe? @Bfo0Rthylsutl X YWy iercapto--

1- (di nmeg ; t@f;‘dkw;}ﬂdgﬂj %‘E ﬁigtac]lﬁ)&bﬁ% ﬁﬁgwnﬂiyﬁp)mmflﬁnyl n?ghylsulﬁgyl-

3- (di- rremkthyd;qﬂh hlfioyl-cBlo ophengl, methyl brpmpphepylomethylsylfioylp or Rl err]
and R[ ebem}yloxv exlheqthx}au fwyt ﬂéorﬂvhemd etbxl !Yb TRFIO 1!1’"1'1 Par attached, :

vgﬁ eéa ggé droog 3% ?l yf grdsopropyl s

N ”Et hyﬁm h 1 i Ji%moi ji’ﬁ P htethotVahe Y.Qi'?@ig riiltﬁiégaéhﬂppreﬁyl
ﬁ@j l roup or jlf and R, together with the nit eP 4tBin €6 WISh ta& HROUN

aC C Or d' ﬁﬂcﬁe‘a by M%ﬂé:daﬂﬂle NI, regt @s&ﬁt a ﬁ&mdil, nifrhiolifo, Nafstind-pipeiazifo, Net hyI

et hyhg aryipiperazite, Nagnpyl-plpbyrino & Mpisepngglybpinsrhzincgya@ipopr opyl , cycl ohexyl, 10

4- chl or ophirefgtred mpetrdoxae oﬁmgm tlhy invemlgn aqe Ro‘ppresents a methyl eth]yl

2- met hok ﬂlrlmﬂwmtb{kﬂf l tﬁEu g4 %y
:glbthl t E!’élpb ulgtésémt ¢ Sl,{ X ﬁtdtﬁf& g et {‘P f o llﬂ and is
met hy sﬁf?;g roupsh%n Ki)%‘ lr’)present S a y‘drolggn at om or a grooupa of

~formula ‘15 R2 [err] (in which either RR,represents a hydrogen atomor a
met hyl, ethyl or propyl group and R3 re’ﬁresents a nethyl, ethyl, propyl or

2- (3, 4- di_met hoxyphenyi ) - et hyl = gr&Hg«oN \(F;[err] and’ R[err] “together with the

nit rogen atom t o..whi ch they .are attach represent' a.pi perl d| no,
.mor phol i no or N-net hyI pi perazi no group aRG 20 ni s2or 3)

20 Part hﬁulu@li Lithe PR SEHEdefifla ByURGYRR DM oﬁ&ﬁa@ﬂhﬁil G110 biproﬂ’yﬁgrbﬁpfaﬁﬂm aprewmsat he
fol | ow n@thyl?etﬁylpbrml (3.2-diprechoxyphbayl)2thyl groupdr Rgamidat thgether Fith theinitrogen
-imdaz oﬂat&whllcil glgnug attAchevetepiregentia pipesidino, morpholino or N-methylpiperazino group and-

0.
|7| Zecﬁerg!ﬂ(%ﬁ eP E erre n%poctjlln sacé/ort? r@t@?ﬁ%ﬁ%’ Xt%()n a?{tlsh{ ﬁlown]a?azjgj 5-hi SO&U' no
d thyl thyl)-5H,7H-imidazol4,5-hlisoquinoline-4,6-dione,
7, 7-di met hY?ﬂ%% dﬁk amlmﬂé - SY H)im akkold$-hIBbgliotheld, Sdidhé, s0qui nol |

- ne-4, 6-di onedimdth yl-2-phenyl-5 (3-p1per1d1nopropyl) -SH,7H-imidazo[4,5- h]lsoqumohne-4 6-dione,
. -7, 7-1 net nynmnphz,xpl;dnyla-(@z;mhtmﬁmedm)ﬁﬂd&lmda;alﬁﬁhlmonwlmlmé,é{dmns h] | §équ|
' noI i ne- 4 Gammﬁ@ddlwﬁkﬁhﬁwd addltlon s$l ts thereof  The con‘§ $ 0
general T forexgup j) &OB'QP%BdeWQhet Rllawingpy W‘ﬂ‘éf
process ’é?"@;ﬁs lgfffl"? iQh iR R AR R features :of -the present
i nventi on a corrpound of formula Ik, [err]” (wherel n R err]
is as hereinbefore: def| ned) or ‘a reactiwe decm3vat|ve t hereof--with a-
-conpound of fornula- 111, [efr] (wherein A\ S 'as herei nbefore:- defi ned) .
. Suitadel e reactive derlvatlves of theq \uéopf formula’ll which ma¥ %
reacted with the 35 conpound of fof. 111 are'acid anhydr| de, estefld 3
am de, imde and halide derivative he ®P8ction is 35 generally effect_ed
at tenperatures of from5O to 25Q; errT'S,H dependi ng on the conpound of
formula Il or reactive derivative thereof enployed, and optionally in the
pr esence(whbremn R ¢slay Beréinisfieh defined) boa reactizepirizative dtereaf with mombwwéfwmgt Jtol but
preferably in the nelt. Wen a corrpound of formula Il itself is ema@yed
the reaction is preferably effected AT NHh e presence of et hyI ene eg and

at the bpgil AeQreacUon m xt ure.
40 ACCOV@"h e &%EQJa% } f:g%%f QTEIZeQBmp&Qd B OGAYSIS whicH mby heehcaldwmhecorrpounds

of gener @dm;foﬁﬁdﬂi tmbla A yrelaeid attydiideoeitenamidecilmids and hahd@denvgwe rgsmtlpralp

anmonni ugens:allytefbctedimtd@em‘turemfremﬁﬂymco depenstingon ghecpmp
gener al | a@li‘VPéQI e{éj'eéhef 'E&{B%‘" ?‘?B;:u of&{m EF\% %ﬁ gsence
of a dEhggEné%%{%é%ye ety p%%ius h O“ zﬁ'iﬂeq:oﬁﬁﬁé uﬁH il“ C '

t

p-tol
For t E@ Pr eQctording@sla ﬂ&dlmﬂawmt&éssgesaﬂlsealabm;dwbmnus Wgen’eeil fordull Ema;es e nt s
a group. efoblainedby eyclisatiénibf 2n Gipropridte aiBmotinfnealt dr amide of the:compound of formula I -
. Cyclisation is generally effécted at elevated temperatures ani ‘optionally in the presence ofa - "
dehydrating agent such as, for example, hydrochlorlc acld sulfurlc ac1d p-toluenesulfomc acld or L
45 phosphorus oxyehlorlde o 45
B.: For the preparatnon of compounds of general formula I wherem A represents a group of formula

L]



- formula VI, ..[errl.. (wherern R errl-%

represents a hydrogen atom) with a conpound of fornmula IV, Jerr] (I1V) 5:

Reaction of a compound of formula I.as -hereinbefore defined (wherein A (E;/
and Z represents a

(wherein R2, R3 and n are as hereinbefore define
| eavidy_atom or group, for exanple 5 a chlorin o ne d¥Bi20¥Rnis1 &.onBor
a sul f'o'n'yl oxy group ‘e.g. ap-toluenesul fonyloxy g p).. The reaction is
“{conveniently.carried out in.the presence & a solvent such as, for exanple,
‘i met hyl - sul f oxi de or di met hyl f or mem de/and of’ an_ al kali metal - base e. g.
sodi um hydri de, sodam de or pot as@HamNSr t . - but'oxi dé; The ‘reaction may,
however, be carried out in the absence ohf_a solvent. Preferred reaction 10
terrperatures are from0 to 200[err]C, m)is *preferably 20 to 160[err]C

10 C. For.:'t ReachibegTakahpoand Q}ffoﬁﬁm(ﬁb'ﬁ@i@n&ibrg@é?ﬁe&éwhe&fnm‘ueerelenté@%;cﬁ% '

r epr esensemawitlk oeompotind affammblaIy,err], Reaction of a conpound of for fa V,
[err] 15 (wherein Rlerr] is as hereinbefore define and Z represents a

| eaving atom or group, for exanple a chlgRene, bromine or iodine atomor a
sul f onyl oxy group e.g. ap-tol ugnes ﬁl[') y(oxy group) with a conpound of 15
formula VI, [err] (M) “(wherein err and ‘Rl err]iare ‘as ‘herei.nbefofe

def i ned) 20 .. _The redction is: convenl en ly-effected in the presence of a
sol vent e.g. di oxan di fret hyl suI TOXI de, 0, di net hyl f or mani de or ‘tgiwal in
and optl al the presence of .a base f-or- ‘exanpl e sodium carbonat e,
pot ass ugﬁq\‘;‘

chior
or colli

42 “re sh % 8 iﬁ %hamd rwgsént%ca v1ngqtgn hlsgrgg‘p; ﬁqeexapyiq chi ne
eqxacﬁgl Ebn ina&ltl in se ce op L) t RN P
or gani ¢ tmnawrd b S iy i f

desired, testebutébudbSTﬁhGacﬁGn Mey",lhovaeﬂ Maf&ﬂ%ﬁﬂ 19fhe'§9s\5 rl:?%v%ﬁf feh@‘:'l %@uon
absend® t?inperaelms‘aerftom(BBZOGQCaﬁastpxeférabBaotd 160rC.enperatures are from50 tq

200[ err] € Faséhe ppaperationeficompavadses sénerabfopoilmt whedin A hepresessicd group of Eﬁmniaxt ure:
e.g. at tenperatures up to 100 to 160[err]C. 4

GB 2 002 751 B 4 D. For the preparat/o of conpounds of general formula-
| wherein A represents a hydrogeqcﬁ)o_njq Cyclisation of a compound of
formula VI, ferr] .(whergim Rlerr] 1's a‘s\herel nbef or & defi ned) in the
presence of ~an agidic. condensatl on--agent . RH. Cyclisationis preferabl y
ef fected at el evated..te tures - ost preferably at. the boi.l i ng poi nt of
5 the react? ResRtiqnof ¢ gpmpous f arfgpla Vy aci di ¢’ condensat i-on agents include, for
exanpl e, "hydrochl ori-¢ - acid, sul furi ¢ aci dcn =tol'uene-sul fo_nr ¢ -aci-d and
phosphorus oxychl or.i de. The corrpound§ sf~general formula Vil, my for
“exanpl e be obtained; preferably in (B ) reductl on.of a corrpound of
as-Nrefeipiyef or e defined). Redugvt)l on
bf - nascent .or. catal yti call y..

may, for exarrple ‘be. ef-fected- by'he

activated hydrogen or by means qQf titNIT chioride/ hydrochl ori¢ aci d,

hydr azi ne/ Raney" ni ckel or iron-17 “sul f’éte and coriveni ently at tenperatures
of from to 1Qerr ref&rab# 20 tg 80[err]C. Reductlon wi t h nascent
hydr ogen € | orasu (?zn rfl'ﬁPfef sﬂﬁqv%e%p ’é éﬁ? IE) chlormfe,

i ron/ hy d 1.C qnf or| °C A" RAGCUP &R AN v QW?V&&?"P&/W’ orgewd ot 15

~hydr ogen | s pr ef er abl y ef f ect ed wi th hydrogen in .t he +15,.presence. of- a
catal yst such as,” for- exarrpl e, pal'l adi um on:charcoal, prefer ably -at a
hydr ogen pressure of from 3 to 7 at rmspher esR; E. For thepteparation of
corrpounds of gener aI f or rrul al. V\:her ei el Iﬁ“ef/r 1 r epr esents a; phenyl gr oup

(wherem R and R are as herembefore defined) BRI A o

20 ‘The reaction is conveniently effécted in the presence of a solvent e.g. dloxan dlmethylsulfoxlde, 20
dimethylformamide or tetralin and optlonally in the presence of 4 base, for exainple sodium caibonate,
potassium carbonate or a tertlary orgaiic base e.g. trlethylamme, pyrldme or collidiné or of an excess of
the compound of formula VI. The tertiary « orgamc base or excess of the’ compound of formula VI, when
used, may, if desired, serve as the solvent or the reaction may be effected in the absefice'of a solvent. -

25 Preferred reaction temperatures are from 50 to 200°C most preferably the boiling pomt of the reactlon 25 :
: mlxture e g at temperatures up to 100 to 160°C o



ted by a nethylsul finyl group: 20 .- xi dation of a conpound of
| as hereinbefore defined wherein R err] represents a phenyl 20
)" substituted byarret '
formufa 'l is obtar ned. O(Ij
one \.,u]u;.va: eft—of—amoxrh b

on is preferably effected by GRae2 51 Bbout
FENt_and preferapry 1n the presence of a

. sol vent such as, for aC| | | ial acetic - .
aci d. | tD-iFer the preparation °§$‘E?I;r‘] E&? af?rmuﬁtl wﬁer@nfééaﬁrse@% eﬂﬁuggﬂ‘}eghggr oxi de. et

optional | quFf‘s%tF?é°f)?‘e’§E’HW° '3?11 alkal iy, "metal acetate e.g. sodium
acetate. Preferred oxidation terrperaturﬁa'i; arQngomO to 100[err]C, nost

25 preferably from10 to 50[err]C. F. Equ Xfie reparati on of conpounds of
general formula | wherein R err]. HE| rt,s:a__. henyl: group substituveayd by a
met hyl sul fonyl group: Oxidation of ~HTOwpOU if f.oraul.a | -as hereinbefore
defined wherein R err] represent £a¢pheg i 330 group substituted by a

met hyl nercapt o or nethyl sul finyl -gr8up mhereby t he desired compound of 30
formula | is obtained. Wien a conpound of forrrula I vvhereln Rlerr]

repr eser(twberam ais pyhereinbe @ﬁm mtﬂmmrevy 0&@%@1@
oxi di s&d li)r@bfcg21 }f It e’gblth ény gpgrnézllgseg

. Wen a @gg?@zm "'Xpr% dég Eﬁﬂts Jllltcluge forsen X

subst i t ut JOI%sP& ?‘ y @dHRx 1etuaobemea,lpddf&adymm¢twabl y about
one equr;eaﬁ&iatmg?coﬁhpomro ﬁﬁdeVIment i-s’used: her - pr ef'erred .35 axidation
condi tions are those déescribed i'h"- proces_fs E actglove G For the preparation
of compounds’ of gen“eral fornul a, 1’ V\/nerelﬁ .,rP represents a_phenyl. .group
substituted. by a hydroxy group Debenz ol a conmpound- of formul.a I as
her ei nbef ore defined where in R[e{"h}N.-_ "t a phenyl 40 gr oup (v 10
subst ifPut ed -by a“benzylexy. - gr cup: N"

40 Debenzylation is preferably effe(‘,ft-eQi 8?/ nmeans of cat aI ytlcal |y activated
hydrogen, e.g. wth hydrogen in theypresence of pall adi um on charcoal at a
hydr ogen pressure Z

40.to 60{) 'tf \‘;’;%é%tf%; é;o Q{‘%E eg:i :ﬁiﬁ y§?’ﬁﬁgic{ :Qolf"asc‘%ence of
htHy

met hanol Q el ,&yzgan;ar@

formul a em%)ion wit h ogehes ;rraway Emteldﬁﬁtﬁzih&lﬂhd’lala&tldaﬁﬂd‘lriohﬂhvdrs-al ts by

45 r eagt rcmanmcttheducﬁmvdth cBalytialy etivatedhydiogen is preferably gfiectadiWith hpdrogen in the 15
physi ol o remm ﬁﬂcb%f%e’ia@l’é?dnﬁuﬂ‘i"ﬁh ongliagcgal; m&fr at g hygrogenpressyse of

hydrochl m ?'S?n ur| S r umarl c
and nal ei rm§ ge §p e‘:ﬂf 'ﬁﬁ%ﬁﬁ: reagtléf a‘ﬁkfoﬁre(fr\r% Sé sg?ts &*’&;’%}g L
starti i@g fildedh of d d% ﬂﬁrd FREAASES hﬁ@ﬁﬁéﬂ)ﬂa @éfined wherein R, representsa phenyl

GB 2 002 grbagsubstituted by a methylmercapto groplwhi¢erebythe désiveddompbuneio focowa His dgaltl@i kn ovvn
processes. ©xidatiox #ppifeatly diented bjnrdea@)i offabeutoheceqivalent OMHIOX#EW a&’eofr

_ obtainedp f&bﬁﬂgﬁ ?’?‘g@@fsd&e"é i) ) ceo a
Conpougdés “'@r% TCTA o s ahl ‘é"‘;?‘i fZif RO p 3& ?1 cliatt i ops of
a corré€s, g@g S Ry Lone w.th a corr@spo |ng al’ogen conpound: 5

As nenti ord ébaritrbﬁoﬂl:ﬁiﬂp&ﬁﬂmuﬂﬂ&l mfmtgena{eadm Rpelﬁfeﬁeﬁtshpmﬂ ghdugi r

~ physi ol ogitsstutey by ompaylsuifosyl groumci d additi on salts possess int erestl ng

phar macol ogPsidatiopo sl of forroule Hashereinhsfprg|dgfined wherein Barepresanfs#

yl
car di o¥hgeayp sbgtit 1’ @ethy‘l’ﬁifgap“t W RYISLHA grobR ATy Ereiesifed F‘Ef?‘?ﬂ‘.}f‘z:’fl wherin

A repres Qfulal E&;{ﬁ’t 28l R RSreledfia ihdd éli conpati bl e
aci d add'ﬁef,slfl}f:?aé r thE%efﬁl 7 h %éoe %ge gg%ﬂ‘ﬁifhﬁ nkgﬁa&aﬁmr@uom c,
hypot ensrmenaeamw f&tnuag@hagia aaprds ahihérqlgtoﬂfsﬁmtwedaxyd mathglsilfgg usef Ul
in 10 3% geoup rse«abmnliseMreﬂae\hlynbommehmwmcfymandlsm aaqytpswbﬁﬁneowsfer%ose 35

conmpou nd@mé#tlogemtms #rerhmrdascrlbedmp %‘F‘gﬁ? sents.a of formula
mila [ rhestin By Phoy |

Rz [err] Shh j‘F ?@' g@i gion pLcompaunds ofiggreral f repTgseats e, TR ¢
ef fect af %t'gl %\Q goé‘a dg g%:)dn'ao Qﬁmhiﬁ@h&@iﬂhef&g dQ’)ﬁ%d byéraﬁrkareﬂfesemsﬁ pﬁ@?@lr t,

~particy) %FJu)fsdbEh x¥brotip.MyOCardi ac i nfarction and apgina pector |49
Debenzylatron 1s preferably effected by means of cata]ytrcally actwated hydrogen, e.g, with -
hydrogen in the presence of palladium on charcoal at a hydrogen pressure of 3 106 atmospheres andata
temperature, of from 40, to 60°C. The debenzylatlon is preferably effected in the presence of methanol or
: ethyl acetate-as solvent s :

45 The compounds of general formula I may, if desrred be converted mto therr acxd addltxon salts by 45 -
reactlon with an acid. Suitable acids for the preparation of physiologically compatible acid addition salts
include, for example, hydrochloric, hydrobromic, sulfuric, phosphoric, lactic, citric, famaric and maleic
acids.

The compounds of general formulae II to IX used as starting materials in the processes described

rcapto group whereby the desired conpound of.

A

L,



hydrogen-atom and‘their acid 15 additi ons alts \ [ epresent usef ul

i nternediates i’n the preparation of -i'm dazo-iso | i ne- di ones substitut
in thes5- p03|t|on by an ani noal kyl ‘group. For ej . t he f@BIZOOGZn'tﬁl B 5
conpounds A '
\_Z 7- D metB¥ecay e%bf’an{iu H&BMR&X&B&:’GM'p)oc@s'E!:Jﬁrban%%ﬂap&rmomHﬂHéﬁ%l viie- 4 6-d

one 20 may, for AMHHIO,BB bBiInEELY condensation of a corresponding acylamino-amino compound.

15 Furthernore, the conpounds of foknula | wherein A represents a @

. 20 B Compounds of general formula V may be obtained; for example, by reactlon ofa correspondmg .
=7, 7-Di rmqomyhol@e i@nm!lt spopdinghalogen fomppiindphenyl ) - 5H, 7H-i mi dazo[ 4, 5-h]i so
qui nol pne_ abo ,the newcompounds of general formula and their physmloglcally compatible 5

e Bro e

7,7-Di et gzm % il féﬁﬁd‘ i %‘é@n@ifgge
7,7-Di el as e 11 kel hﬁgm&gm 1 EE&
7, 7- Di metphticuldr nﬁa& QXY apawam ﬁsﬁn@efﬁll,uﬁ dl one
hydr odR| ohd t&tmenﬂ& hEart:msufﬁclency and of hypertenswns Those compounds of general formula | 10

7, 7--Di netwhyteinA representiaeydup9ffomppld dazo[ 4, 5- h] i soqui nol i ne- 4, 6-di'one, G =
- 7, 7-Di net hyl - 2- (4-chl or Ophenyl) 5H, 7E|-| m dazol 4, 5- h] i-soqui nol i ne- 4, 6- di one
hydrochl oride, H =
7, 7- D net hyl - 2- (4 met hyl rrercapt opheny}—,@_l:kdﬂ-l m dazo[ 4, 5-hl i soqw nol i ne- 4,
6-dione, | =
7- Di nei hyl - 2- (4 rret hoxyphenyl) 5H, 7HR4 ni'dazo[ 4, 5- h} i sequi nol i ne- 4, 6- di one
hydrochl ori de torted et 1 S " .
ar al T al C atne
[T D e g*gﬁ .,,asggﬂ” W ATt o one
0 ounds Or' a T pr S ntsa yaro, an CIir acl

7,7-D rretah il fzs2r g apany fseﬁliwi o BT ﬁﬂsﬁ% Hhdaeald, 5-h] i'Soq
ui nol i ne-sébsﬁtutedhrmﬂes-posﬁlon by an aminoalkyl group.
7,7-Di rret hyFerx@:ﬁplqﬂtelfmﬂboyHQcmduydssul finyl-phenyl ) -5H 7H i m dazo[ 4, 5-h] i soq
ui nol | “6-7 TRimetbylA@ ﬂ@gmtmxyﬁ@nyl)aﬂﬁﬂggn daan 5- h]lsoqumolme-4 6-dione

20

7,7- D| yr 3;«',‘111 pyl.- 5H, 7H: | 4

mydr ocht & Lo IpEhy g’é& chioRt e SR PR PR s ?ﬂF'Egé{ﬁé
‘bl ood- pr gssurg. SRR SHOBRRAHALS4, Nn s line-4,6-di

© 7, 7- D netthw -72=mhemy1l2-ﬁz¥2 J7Hhh;daam fBRb ﬁ?ﬁ%ﬁé’%ﬂm F%nd’azo[ 4,5-hli soqw nol
i ned, &diFae 7ﬂ+m methple22-orethdayphenyh-5H, 7H-mudazo[4 5-h]|soqumolme-4 6-dione hydrochloride, 25
7, 7- Di netfhyl 7 % 13”‘&5& F“@!FHZHU ling-4%6:giong, dazo h].i soqui no

eth 1soqu1nolme—4 6-dione h)[droc loride,
line-4,6 l‘;p Lo g‘gl ggethyl-z er P opfleny )-SH 7H-1m1dazo[4 S-hhsoqumohne-4 6-d|one,

40 P'= g2 T7-D1methyl-2— 4-methox henyl)-SH,7H-iridaz 4 5-hliso umohne 6-d hlonde, )

7, 7- D s0eqty| 7 2-TRRAGEYIL- -9 ﬁﬁ@@&yn) HIY B RAYd }ﬁof&hdlm ,’ér losi@glui 3@l i
ne- 4, 6- dikbee 7,d+Dimduhgl et HbRy- &—ﬁﬂtlwlsulfony]@hmyl)—SH 7H-imidazol4, 5-h]1soqu1nohne-4 6-

7, 7- D| et hyl dizm yhenyl - 5--( 2- di'met hyl am- noethéé ‘5H, 7H i mi dazo[ 4, 5- h]i soqui no
li ne-4, 6 1d1=o me mufdéme&w vuérmetbsls‘elﬁ%ph@g\ 2 7Hdmtd|w|!+5 h‘FfPﬂ‘H'P"r‘lﬁ‘;rﬂ i ¢

effectis chloride, an BZioke Neyd an
35 M = 7.7-Dinethyi-2- H,7H imidazo[4.5:hii tin -4 ¢ hy %‘r& %5

o1 bock B 85, TADimeyeriopop et it midselt s poqunotne 4§ ol bR HL Y

were nar QDL ’Z‘Eﬂln&!hyﬂﬂphdﬂ?ﬁﬂpﬂidﬁyﬁﬁﬁﬁlethymﬁH;‘]Hl-lﬁlidaﬂfm Siﬁnsmhmne# 6—dlor|e

pent obar bi t adibysodhloride; - The ‘arteri‘al' bl ood: pressuure was determned by a
St at ha{anﬁ)r es%bpwqﬂm;hawg@lrwwwmnopmm—éHéﬂanrde@%wefmwhp?;4 é'idé’"%l

_ sl 3
PVC t er me}tﬁ 55‘-’% S}xen Q-;S-é?’;ng duﬂnopropg}i ﬁ%{"-lm o[; P hiio nél{f Jlifl -? Enafoﬁ T

ventri cl pr;hs I p fano type LLAR PC-

. 50 350), QI TCEDMRyE {aﬂe@ﬁmexamhdmyldamem@?.snentlhﬁ&wms-hmoamﬁ&menwmnear teria
carotis. Thenhyﬂdxblﬂsﬁdeof contractitity dp/dt[err]. were obtained by a. -
di ffer@nmthtqgwrgttaﬁrprarﬁhaehythlﬁheff@tter| al” blo- d pressur e “and-dp/dt[err]. #ére

conti nuoys). vy, redgi % fed b a"dl rect-recorder ~ The test corrpounds wer e
injectedd ?%Y%@ ‘[g' ?Y :
bitdlSo

i 'F‘z O AWAL TR t@perit tion of 30
GB 2 002CfR] g h FBlT3Es 81 i Wheotand by s fppricncnimerion 630

I ncrease excﬁ ng 1‘5(?23 Dc) from the aohb QBABmREIR i3 4 PYC-catlieter, whidliﬂﬁﬁktmtroduced froduhé\ﬁglﬁ) n
Subst a¥k erteria femoralis. Therverigricle pressure was measured by a cathetertip manommeterftype MILLAR PC- 50
- 49/ - 48 350), which was introduced3jg the left ventricularviaile fight arteria carotis. The ind&py of gontractility

"+ 76 dp/dt,,,, . were ggamed bya dlfferentlatmg amplifier. The atterial blood-pressure and dp/dt,,g; : were

' o contmuously reglstered by a dlrect-recorder The test compounds were mjected mtravenously ina dose

of 2 mg/kg
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2. Activity on the eff g@!’F‘\P&@efractéﬂv eeh od of the i sol at ed- el ectrically

- stinul ated F%meaurr clP E gui nea ﬂﬁ Met‘hodS “ra ¥9% nea pi-gs of -either
sex were Ki'tled by a bl oW oﬁ ‘the neck. ‘After ooenr h4_t he t hor ax 't heheart
was 5 quickly removed and transferred.i'nto. Tyrode sol utron (37[err]C) The
auricles wera dissected-agrddonly the 4581 eft -aurbces were - used. _ :

El ectrical stinulation was perfornmed by a- -G ass :sti.nul ator;”-$4G . with
square wave Bnpul ses of Pm#disec. durdtTn. and a>s%i.mul at ion: vol tage of

12V. The aur Ies vvere s_g@( ﬁ}ded in Tyro sol utro at 37[err]C contai ni ng
NaCl 136 8 nval al KCl, 25nval- [err], 0. 417 nVval
NaH2PO4, 11. QDM/aI NaHCO&m/.’Lgﬁ mval CaCI+[1mr], and>3,,7g of .glucose. The . .-
solution was continuously 10 oxygenated with (Qerr]/CO2 (98% 2% . The

i sonetric coftracti ons wéb/ebhreasured wittH:a force 1210 di spl acenent
transducer arlt_.d recor ded %‘1{ %)Grass pol ygﬁaﬁph (P5) . [JThe. nunber of
contractions was counted-dand conpar ed Vi the- fréq ency of “stimul ation.
The maxi num gf i.mil at.i oh_fyesgiency vvasrreawred i'ncregsing the stimulation
rate every 10 seconds by I' Hz. The nmaxi mum st.i mul ati on frequency was.
nmeasured in ® pre-tests-¥y—dfet erni ni ng+145_aver age>\idl ue. Dur.ing each

i nterval of 5 m nut es between neasurenents the strrrulatron rate was 0.5

- 15 Hz. After Iget er minat g the- averétg%2 val ue’ t}ﬁel test conpound was added

' .to the Tyrodq sol ution ang the stinul atréyt rate was,g0.5 Hz. During the -
first 5.minutes the inotropic activity of the corrpourtd was ‘observed.

Measur enent skwer e perforntedéevery. 5 and1$0. m;nut-esiaaf ter. addi ti-on of the

t est corrpound The aver:_ae val ue ‘resul ting- from?2 tests: (5 mnutes and 10’

mnutes -, vd ue) was t

addi tion of M he. test coq’p

_wd A i rst‘mssrrall d0§e5§ were given and; “after
latl t'he: dose was

i ncreas eszctﬁumuthawemémewmumwrwbthWWWmmat dose."
was mneasured. -Principle:- The maxi rrum str rruI atr on-frequency is. neasured by

i ncreaerghqdhleeastr mul ation rate oy a gl " nterval bet ween - two str mul |
o it ST rt‘;tzgirﬁ%ﬁ%c T

f requen cyyrbcse saluﬁaﬁﬁ BI°€ ceifnantﬂag N@tf:lf 186:4 mV&l Naet rzazhvmcm,@tzsmhwmgug undb‘ wh i C h
reduce tm¥aliNak,RQih1 StmValNeHCON1 3. mb!ailﬂaﬁla,yanqbs 9 bﬁghgo&eh’ﬂ:erse!ﬁhmtae contip@usipd .
From ﬂ%eomweterl with95CQ, (Mxé)s'"!q”l@n?e clco W forghich reduc®

t he m_axr i © f"f“tfﬂ\‘ f?“& a{gﬁﬂﬂ%k?“ﬁ%ﬁt?fﬁ?%‘b@tmn ned:
ge %az %@%i%‘

30 redift & bmiiflioh Shd dvatyTo 1.8 O
1on d.incre timulatioh rat
5.0 P 6 s%c(st by 1 Hz. The maxlmu N u@ﬁd’yﬁwﬁ Bdstrednt3pYd-fedts BYRteRRing N orof orm
I nducesl- menpé vahi¢l Biirdingleadhl niterfval(bﬂS ﬂﬁuﬁk Ssfween measurements the stimulation rate was 0.5 15
Hz. After determination of the average value the test compound was added to the Tyrode solution and’
the stimulation rate was 0.5 Hz. During the first 5 minutes the inotropic activity of the compound was
observed. Measurements were performed every S and 10 minutes after addition of the test compound
The average value resulting from 2 tests (5 minutes and 10 minutes — value) was taken as the maximum
20 stimulation frequency after addition of the test.compound.-At.first small doses were given and, after 20
determination of the maximum stimulation frequency, the dose was mcreased cumulatxvely and the o
maxtmum strmulatnon frequency for that dose was measured : :

: 'Prmctple ; e
- .. - The mammum snmulatron frequency is measured by mcreasmg the sttmulat ate. Whenthe
. 25 interval between two stimuli is shortened, a stimulation rate is reached at which every second .. . 25
- stimulation falls into the refractory penod of the foregomg contraction and will n6t be answered with a.
. contraction. Thus the maximum stimulation frequency is a measure of the effective refractory period. -
. Compounds which reduce the maximum stimulation frequency prolong the refractory period.
From the dose-response curves the following concentrations, which reduce the maxrmum
30 stimulation frequency by 509, wer graphically determined: . 30

¥mShs the. mati um 20 st Pl ation, frequency after

L4



~after a further 20 sec., gasping respiration isj

. emut sif

<«

On placing a nouse into a chloroeformsaturated atnosphere, the aninal . ' 1
becones anaesthetized after 40 sec., spontaneou esp| ration stops and,

rved. en t

respitation is conDIeter suppressed, the nouse en n113%5mfﬁ5 B h?
chl orof orm” 5 atnosphere, the thorax is opened- Fe heart' is quickly
d|ssected1g%§w¢§NV|nngﬁﬁ@mn of the heart novenment. For 1 minute after
“\@peni ng ws- ventriccular fibriltlationis obtalned in
‘nearly all the. ani mal s. or can be induced. by. fouching the heart. = |

Pre- treat mentNwi t h antraﬁ?hythnrc conpounds reduces the number of ani mals
“whi ch- show-10; f|br|IIat| Qs i'n-a*dose’ dependent..way: - ‘The dose whi ch reduces
t he nunber - of ~ani nal s by 50%i-s 10 cal cul at'ed by neans- of -dose-response
curves and thp" standard evror s deterntned (MLLER, L.C -and TAI'NTER

M L., Proc. Soc. Exp Biol. Med: 57,261 (1944). The experrnents were -
perforned on Qal e m ce, b&dy wei ght 20-25 g.- Each dose was tested on 10

fter i.v. and p. O.
adm stﬁggqﬁ;; :{Eﬁ‘gse P AC s %:%%ﬁ; Lo bl %Ef es;%atmt&attd ati on
the

. was sto deos p@difoﬁ?t ra further &tion is observed. Oral
activisgy espu‘htldﬁ is completeQy. supprE §ddEthE notise ¥ takeif o 16dofokmpP. 0. N 5
2.4 - Mm&phere, the thorax is dﬂené.(%tﬂ the heart is quiGklyidissect@bto allow inspection of B2 hkdo P :
10.5 . Jmeyement. For 1 minute af@r the thorax sp@tangous ve@rjcu!}lr fibnllatnon is otgingsbin 4

Act ut e 1’!99(’#3(:‘1"‘ %{t 8k nined i after oral and
e A e e L AR £ ol
d by means of dose-res onse curves and the standard error 1s determmed ( ﬁt
Toxi cj tyrA)NTER M.L., Proc. S&03Bkp. Bil. MedDs 10261 1944). 0 ny/ kg p.o. K .
>300 ny/ n? The expeﬂments were performtdz{neuale] mlcﬂbowmtw—wgﬂﬂacmskgas tegted. ohd@or di ng
to a yeta m.ﬁl-‘t her feature of the present ijvention there are Provr 315' 5
ast '®ne

h t a%?’?@’é'of‘h pregiaging the tgst,
Eo?r{)oungvléo'f"c%% ‘°f’w§s ?f’é’?eﬂ"ﬁ% gf’ngl“ﬁé;r ned or a ghysr ol-ogical [ y.

conpati bl e @i d ad@bt”rnqykgsal t thg{ae&fmtyn associati on W t h a phar maceuti cal
25 carrr @onbur@dX Cl i, ent po. EDgiv. xlOO/ED,.,po
25 For- - . . aqunds of general formula | and -
their physi & ogi oafzt4y cpati-bl e ablr’(% addi tion salts may be i ncorporated

_i'nto :t-he cogyent [ oraal phﬁr maceuti c repar ations i-n-either. solid or liquid
form optionally in conbl'nation w 'ot her active ingredients. The

~conposi ti ong may, OGr exgmpl e, be- pn%ent ed inaformsuitable for oral,
rectal or parenteral adninistration. Preferred .30 forms include, for
exanpl e, tafets, édat ed23t5abl ets, %ﬁﬁ%‘)ul es, supposr tor| es, suspensr ons and
sol uti ons—: - - ;
@B 2: 002 751 % 8 The actlve |ngred| ent rray be |ncorporat ed i n_exci p| ents

customari I‘%? ace, sSi:tions su xa e,
T | y B

“tal c, y@u . h A wn%%lt as%t%l{: ﬁ:edJ m ce aftenresrmgrﬁ% 15 aérgxltog mu&:(s) (r:dct}gn E}rhf ?%srl;qgs 20

aqueous or non-aqueous vehi cles, fatty subst ancées ‘of - ani mal ‘or veget abl e

origin, p'acsa&fmpvuddarl vat [ v@e:ucxgl ycoI s, vari ous wetting, dispersing or

g : eSet +ves. 5. @ - -Advantageously the -
corrposrtrons y be formé{xf - as dosage uni ts “‘each- unit being adapted to
supply a f|xe dose of 8 r?g‘f’edl ent’. " Sui tabI ‘e dosage units for adults.
wherein the" aq-.tlve |ngre,do(e9,tg/kgqm)r| ses’a corrpound according to the.
i'nvention wherein.A.represents.a hydrogen..atom.cont-ai n from .o

K >300 mg/kg p.o.
o - LDso 92 mg/kg po
o e 61 mg/kg ip. -

Accordmg toa yet further feature of the present mventlon there are: provrded pharmaceutlcal
compositions comprising, as active ingredient, at least one compouid- of formula I as hereinbefore -
definedora physiologically compatible acid addition salt thereof in association with a pharmaceutncal

25 carrier or excipient. 25

For pharmaceutical administration. the compounds of general formula I and their phys:ologlcally
compatlble acid addition salts may be mcorporated into the conventional pharmaceutical preparattons
in either solid or liquidifoim, optronally in combination with other active ingredients, The compositions
may, for example, be presented in a form suitable for oral, rectal or parenteral administration. Preferred

.30 forms include; for example, tablets, coated tablets, ampoules, snpposntones, suspensmns and solutxons 30
e.g. for mjectlon . : : S :



50 tg BOO ng of active ingredient. Suitabl:e dosage units for adults wherein

theve I ngredi ent conpri ges a conpound accordi ng to t he |nvent|on

wher\g A represents a gr formul a 10

[err] g. . = B - _ _ 10 cont ai IgE quag)l BO- 5@
ITOT] TI m T ng exanpl €S SElrve LT)

ng of L
illustrate resent. nve‘ ' emmpl aceutical
7,7-D "E'Jaxh SioBG ;i E ﬁ%‘%m %gmi@m“ﬁﬁé i rﬁiiﬂi'bﬁé‘éé“coa butter,
hydr 'on-ddueous vehncles, fatty substances of animal or vegetable origin, é)araffin denvatlves,

4, 4-Di rret ghyebis ?/ax&ﬁxﬁv&ﬁhglﬂrs diglor emakifyihigagaBQHd/BireseRativess- di one 220 g of

4, 4- di fret hyIAd?ammWMompbsdhns sayche formulated asido8age umitsceavieunt baiig ediptaditd st 5
stirri ng sipply dfixed dose Pﬁmgvetlttsfmt r$|"t9@¥° de ts Mrmltewhzrm tfmacthm[seqdre C. The

H oWt ng

o 4 ﬁw‘?ﬁ L
oured o h suction,
g \R/ashed neu Y % I n a| r an b0| %“él soprlcljlpanol After

" cooling, the crystals obt ai ned were 20 filR.ered Wlth suction and vvashed
with ether. Yield: 222 g (85%of theory/lvlp 249[ etr]C (deconp. ) ..

4, 4- Di'ffet hy! - 7- benzoyl anmi no- 8- niTEBIRHNH- | soqui nol i ne-1 , 3-dione 43, 8 go
4, 4-di rrethyl 7 acetamno 8-ni tF.0- 2H, 4H | i nol:i ne=1; 3- d| one.were m.xed
wi th 200 cgn E % %}%‘3 %e enzoyl “Chforide. The nixture obtai ned
was refl uxe BZ %rﬁt ke es§ JtB'ilﬁ&rMeH@?eﬂtm%ﬁ&f cooling, was -
filtered W|th suctlon _The residue was ‘Washed with toluene and petrol eum
et her.  2EXAMPLE1 36 . 8% of theory): M .' above 270 err]C '

TR ki i g
ﬁgd?éd; g ;ié?ﬁﬂ{l}fﬁ‘? 1-7- ml o-8-mtro-2ﬁbjl-ms’gfllnno inie~1 3-%: nol i ne- 4 6 di.one

H4H l -1,3-di add hl
4, 4-di rfe;,?x fsto éﬁfﬂ’ S A T R TN oy ‘:é‘"é?fgigg
hydr ogen oﬁBI A4 prelcitht Do SB@WaS fredlofbivith sBétion, ed/ C at

50[err]C nandu amhw aoa&ﬂ upaﬁma béil2d @ith BogabpanolOA fer caoﬂng,uﬁescrysme»b&mem tveren
obt ai ngd fiséred thh suctlon and washed with ether. Yield: 222 g (85", of theory), M.p. 249°C (decomp.).

4; 4-di rrethy

3_3 amn08am I|ne13d|one30wa52°
mi xed wi tbh i etg}g%?ﬁ -is I&“mn -? (fﬂugedWZWf ruxed
for 3 ho‘i&lﬁnea m" chl evﬁlé oﬁtoﬂ df(Wl MEIS& rﬁﬁ@én&h
filtrate tMSafﬁV&i%ﬂﬁga&ﬁdiltEﬁd ilvﬁﬂsxmlont "Dmeﬁau% Wishddl Wi @olidne @hd RATORImM ethBe
pr oducsts wﬁmmspg(ev,gpﬁthmﬁM\mﬂ)ofzﬂ?ﬂw ed off with suctlon and washed w thas
ether. Yield:. 14.8 98(86 5% of .theo above 260[err] C. EXAMPLE2 35

7, 7- Di mefhyh 7‘9“‘(°2hyh ?%%Wm%?ﬁ“f @mvmm%fa%frm@wﬂong oqui nel i ne- 4, 6-

d' one hydr OEH ggOJ ame %Lenzo lamino-8-nitro-2H H nolme d w

. . - - - - ereh drogenated i m
4 40 v i B SALDT SQ.6F F07 PUD 3070 deilahy .
1, 3- di on&hdurs. THe fution obtamed of 4 4-d1methy1-7-benzoy[ammo-8—ammo-2H 4H-1soqumolme-l 3- dlone

4, 4- di 30e washixed with %maof sdterated Miefhdidlic bysinechlvok acidanti réflusedfioe3 iwerseTheicaalystwi t30
50 M of W fireesd off i sxs_etlsn@ﬁdt ﬁltf%twg pam«éolos% o méned wigh 00migl of
2, 4- di-me€Higk %@9« S R Laatat et W Bl tant mixture
was refl uxed Tor Sure ¥ nl e ool i ig, the mxture was 40 evapor at ed and
t he precigxiaveie 2 hus obt ai ned was filtered off with suction .and digested

Wi th wast éﬂ~DlinctIh$lt2-(2,0-dimhqulg}¢nm+5él TH-indd420lg, Sgﬂ -odifibotific-4,6vdion ;/t)yﬁrobhlpndeabov 8s
250[err] @. D1methyl-7-(2 4-dlmethoxybenzoylammo)-s-mtr H,4H-isoquinoline-1,3 1one

7,7-Dimety 45 - ggﬂj JH %ﬁgﬁg 'hé Meef4, 6-d
oorm apt tri sequent] Nz, were
i one hydi ‘@tﬂa ﬂgé:m T}.ﬁn . was
4, 4-di Jm‘é bra?ed dlt ie th3uction and digested with water whilst 40
ni t r o- 2Hhédtng.soqui no ne 1, 3-di one. Y| eI d: 2 1 g(74:7% of theory); Mp.

248- 249 dfeld: GS%EKAMEIC@'YLMp above 250°C.

Z| ZOP: gguiy 7- éﬁ' ' ll)gﬁr d?p ? E]Yso)lumolfi‘hz-!;%-dlong ﬁ%oJchlond h]isoq
4, 4-Di gt A > 5£t hy r?r’%?é pto T lf'%#rid%e)méy °"z°|’lam5'H) 4H- 480

ui nol i ne%eld 34 g(’ﬂﬁ/(ﬁfﬂﬁ&y?hﬁﬁanma‘r(al ogousl y. to Exanple-2a from5 g of
4, 4- di net hyl-- 7- am no- 8- ni-t ro- 2H, 441 soquinol i ne- |-, 3-di one and A e

2- hox r nz :
- GBmzat 0822'7 im hylg-(g-?neth% }-t?—mg lm%ycapto-pllenyi) %jﬁ 7H-1m1d%zo[4 5-h]1soqmnolme-4 6- dlone

...

hydrochloride - - . o _
50 a) 4, 4-D1methyl-7-(2-methoxy-4-methylmercapto-benzoylammo)-S-mtro-ZH 4H-1soqumolme-l 3- - 50
dlone

- Prepared analogously to Example 2a from 5 g of 4 4-d1methyl-7-ammo-8-n1tro-2H 4H-1soqumolme-
1 3-dlone and 2-methoxy-4-methylmercapto-benzoyl chioride.



-~ Yield: 7.1 g (82.6% of theory); Mnp. above 270[err]C b) [q
7, 7- Di met hyl - 2- (2- net hoxy- 4- net hyl.ner capt o- pheny @ SH, 7H i m dazo[ 4 5-h]i oq
ui nol i ne-4,6- di one hydrochl ori de Prepared anal to Exarg) from
7.1 g%f 4.4-dinethyl-7-(2-net hoxy- 4- met hyl ner ¢ ° BTk 45 'S
benzoyl am no) - 8- nitro-2H, 44 i soqui noline-1, 3-di " purification, the
~=0bt ai nedyleily. ogtslzey/lodmem)sl\ﬁp ewweﬂ*ed into the free base, the base was

“chr omat ogra hed on a silica (el uant: chloroform acetone 19:1)
and then® & ?o'f'?tae‘vxﬁagetbﬂeemq eheew-?l? Srhimidaroiimyhlisgaiineling-4.6m of
et her eal {Exantibi€h 1o 7.8 g 9 4 PEKR]17-B5RiNoky -4 MeBy1nRPQYER-

]2-50[ er k] S‘enz nﬁ% gg 4H-1soqti:mollm2-l 3:7dlo§1efFor punﬁcg:m;l(?the obtm{l:d hf'dr}(;lchlond}i was S

converted into the free base, the base was chromatographed on a silica gel column (eluant: chloroform/
7, 7- Di ‘meadeydne 29: ()aambthuyaemluymmhfcipﬂ:yued frixe agelt@neﬁy-hdﬂiﬂtonmf dbama{l 4,5-h]isoq
ui nol i nehyirghiprip acid
7, 7-di rre?(h"iﬂ 36¢ sgzﬁétthﬁ?ﬁ( MAE Pr%‘l"ﬁﬁor@f capt o- phenyl )-- 5H 7H | m dazo[4 5-h]isoq
ui nol i NﬁsLlone were reacted, in 100-m of 70/ acetic acid,-with 1. Zo
of 30% hygf[ﬁﬂ@tﬂy]&ﬁﬁ%tﬂé@y ﬁﬂ@th&lk\ﬂﬁnyﬁbﬁ&hﬂitﬁ{ FRliRIdRRH %ﬁﬁodu@foinné-@&-dﬁQe hour s” at
room t enper a1 giofd, KdiMethyli2i(Snethokyo4smsthyine aptbiphény )N 7THAHiEo(d, 8 hAsaguiddiinagai n
- after 264.5hdionewdre seagtedfin B9 bi/#0y;ageic agidvithi L ofiB0YEhyslchdeniper dxideandthe The

r esul tlgntmxlﬁ'if ?'E}F'Eed/m 10&1%959 ihP'grf edoqm tteﬁpwa@eer(ths diest Hhewstvith SWH@S)adf!@ds airber et )

unti |

of f wi.t Egjg,ﬁ" 3 ﬁ??éré “?ti)’hﬁu@& 35 mggd ‘Eﬁéﬁ’é‘ ‘flxﬁﬁaé'fc“‘w?g fréh”é;eéé“ﬁ The

chl or of OeRIbrBIYAS BRas¥ivefe SUFHPREPdNA theRPapolaliBn RYIBENN A LorBInddSWGth r¥¥iphtafeOMhi ned
Wi t h 't he The grodyet thad abtainkd evappuditieddn atsllmgdbbdlmmeﬁaummofbmi/a@dmer9 B.silica -

gel comuhfwld(éﬁléﬁﬁ%of@mrm)anpvﬂra@Cone 19:1). °20 Yield: 3.5 g (66% of 20

t heory) ;- %ARIIP Quer 260[err] C. - 20
EXAMPLE

: h 1-2-(2-methox hylsulfopyl- d 4,5~ 1i -46-

7, 7- Di mel Y33 g "lth % “n;éf ° ’éeﬁﬁé&xf 2 RheNy Iy ;L“?’Eis“{iri" fidoifiah] i soq
‘ui nol i nes é—dﬁméiw&’a Geale ﬂf"C in70 ml of 70% acetic acid and over 10 hours 10 ml of 30“/., hydrogen

7, 7-di nebdsry:hdﬁwe(readded ﬂleoe;& Afteratangihgiesemight the plawitayd nixtnkd, wilsidilni ddaichofader andh ] 2500
ui-nol i neammolﬁamsoﬂéed\meo hati thednixf etObtam@ Uasr l@lmmeOmMureofas Hessaweted ¢ aci d
and over Wt ° deé a %’ﬁ ?‘x lfaé‘E;E EIW; er_eto
After stmyrgg TP R P LS PP ARt o1 anc
25 amonia Wase ded t o Unfil "t he -ni xture obtai ned was -al kal i ne. - The
m Xt ur3d BXAMHIEE Sat ur at ed W th sodi umchl.oride and extracted several ti3oes
wi t h chl 2784 TomethyF5Hs 7H imidazidch-hiispduirotine -4 dienchydpohlatided and 't he T'esi due was
purl f i ed onPrgpared dnglageyely taixamnin 1¢ fom g of 46fﬂ1mtbwlﬁwaﬁ#tmeqﬁwér°12ﬁdf} yi-el d:

sQlerr]C. 30 EXAMPLE 6 - -
30 2 7 7- ﬁ%f%é?%ﬂ)mpd%%fsﬁg h] i soqui nol i ne- 4, 6-di one hydrochl oride:
PrepargsdEﬁm,{ngp;usl y to Exanple 1c from 16 g of 4, 4-di et hyl - '

35
acet am ne-EthyR?,v-ditnethiyl-SH7H limidako( 454 isoxrinblige-4)6- diofichydibckibede 14 3 g (93% of
t heor y) a)\/l ) -DMYI-M@P@nylélﬂno-%ltw-ﬁoqumohne-1 3-dione

5 2- % meyr% ﬁgﬁ-osnﬂhl? ig %ﬁeﬂwed&orehawrane
1t?)sso 1u|5| at te.' T S’é@f tﬁﬁ@o ne 1ed 1(?5%?2%&91”' n0| I Q& 1.

| '.hydroc |§’l‘t
rBform/acetone 19: 1),

.

,3-dio
4 4-di rreg(md 2178@@135%31@@“3 Mg, zsg_abga@-l-l soqui nol i ne-1, 3:di one were refI uxed
: for 4 hours with 50 ml of propionic acid anhydride. The mXxture obtained .
was pour-&d 3-Rtwy-7, TedimpthyleiH, BhimidazoStijiscahinplon-AG-ditnedpdioehloridei car bonat e, The |
preci p45t at epﬁ?ﬁ@! %&'y tkxampledeifrom 64 86f 4.4- élaletj'w-nreplew.lﬁmlms-pewalrﬁH- s
chloro I g (71 5%of theory) co T
e 239[er h%lry),ﬁﬁzgs—ﬁﬁ &

2- Et hyl - EXAMiusg hyl - 5H, 7Hi ni dazo[ 4, 5- h] i soqui noli ne- 4, 6- d| one

hydr ochl &7iDimetRyl mmyMap@pmnySHaHEmMa;H[es-hhsOqlﬁmhm-&Mhoge of

4, 4- di yeehyd 4'?"“?‘ ma gobe A5 4 isepvi mb#q—hbdngme di one.

4,5. YID| dll,?é}; rgp- lééfo %nggmm °h§f1f°¥%?1°ggﬂ@}8t['%’ @eﬁﬁg’ﬂﬁf}?hol i ne- 4,
I O 8 .7

7,7

6-dio 7- Dlmethyl-2-(4-methylmercaptophenyl)-SH 7H-1m|dazo[4 5-h]1soqumolme-4 6-dione

4, 4- rret hy 17 giof 4 4-difieitiyy-T-(Emehflinef ap Lo Hniie)-8-RitroL2H,(H-Bouiidtins QSR | NeE-
1, 3- di¥n@efs@educed @uleg;uslyew Example yo Asiknfilteingoftthplatalystthé mixnrd dbtfingl vas 55
4,4-d

i me prated My?ﬁﬂ. diochle 2 pvas @verted with methanolic ammonia into the free
ﬁ@ and then puriliedon a ;%wa gI‘ ’ieluant chloroform/acetone 19:1). :
Yield: 5.8 g (39% of theory); M.p. 25 1—253°C



7, 7- D et hyl 4g2of § 2iitRichyR22-Bethiy 5theih

g of 4-met hyl nercapt obenzoyl chloride
ld: 17 g (85.1% of theory); Mp. over

[ .rm nol i ne-1, 3-di one and’ 17

( tron time: 23 hours)
err] C. b).

7 ]

-Drlmret hyl -2 ( 4- met hy
6- di one 17 g—’r -
4, 4-di Z ;4 met hyl mer capt obenzoyl am no) - 8 nitro-2H, 4Hi soqur nol i ne- 1,

3- di 0ne 7 BbinlyE2 (EHHAGIPRRA) AI9H Shitalolt ERRORARIAE 6 Bbbyaloohibfdd N0 Of f the ~
cat al ySt 't pated b 15&1(% ﬁﬁ%l&f&%ﬁléﬂﬁfﬁo@ 5%‘6@@&%&%& l-‘l-@ thidx 0zoyl 0)-8-
hydr oc hl fited- zte,41=la®qﬁiuame.as dioma with hyltlogeh tHloride ighsdeing | irmro&rmwhlat teflixingt he free

base aﬁ1dY1tlhé/ﬁ3|s(ﬁ3r6VQ§d1¢9u)MB|282°§a gel colum (eluant: chi, oroforrrfacetor?e

19: 1). f g (39% of theory);. “Mp.. 251- 253[err] C. 10 . '
GB 2 00 R
7, 7-Di mef EE : '(411112%14%@@ e@ﬁbﬁsw “?Ei e éﬁm&%ﬁ. %ﬂaﬁssmwﬁr;cﬂenée 6-dione

'ophenyl ) - 5H, 7H—| m dazo[4 5- GprZS(mLﬂSrnd! i-neo 4,

d
hydr ochI or ug REfR hiRKe] VorRla0kd ikbportidn® ovex alsuspehsiti 088)3 p o0t Odiméthh-7-
di net lngfl(4 Ber(zﬁlexybeﬂzoyi-yahﬁmi-&-yitram‘fhﬂ-)-rsaqmnmlmer-n3 mbhemHa sahaipniohxbl of bydkaziedi ON¥
“with hy in &andplfl led!@n patinnigs $tmgne)t§ggledtuv%ﬁtftetinwé¢nquﬂv ; mltes Yltel d: 73.3
al O O an i€ resultant mixture was slor y.! eatea up to
g (93. 6%1%? “Pl‘fggg W "28‘2?:% te:t?e d the residue was extracted several times 'with' boiling

5 EXAMP % ¥s the mixture w
y ethyl ether. The e col mo me hases were combined with
7, 7- Do b R AR A e FIrerim A pres bkl e off- dione
) ~ with suction and recrystalhzed from water/ethanol,

7, 7-Di rreYlhlsi14-gZ4‘(’l%d!fehmyJDdﬁyp24éﬁﬂ946)’C5H 7H—| i dazol 4, 5 h] i'soqui nol'i ne- 4, 6-di o

ne hydrochlordd ] Gk e adc ed in.portions" over[l hour
to a suslﬁe7 7'Pu "c of %-b}gd xmhe %en- 1 [4% quino me-4 6-d1 ne :

d yl- ny, -i soguinoline-4.6- _
(4- Deng iy BRE T(‘)glg i fﬂ% R e e .
:sol utionp &é rgoﬂg t.fo fszmaeatax wbytﬂemterddrafﬁmhehm{ewemap&lmsdus b gl
stirri ngr}&tcr)rst@rsmutspnaspipﬂmdwweﬁl ddoff watheidieri. hour 100. m of nethanolic
hydr ochl Gelddl. 2T t8XefitheonioM ¢ owee®t® and the resultant mixture was slowy

heat ed E |ng After 2.hours t-he- mxture was filtéred and the .
residyg é% 66 Rhylsuls ?1.'1- hidofl Nl GG ol sl 5@3“0”B§§1y|
et her | 4394 i‘goky- : vﬁt&%ﬁ gf% : gusz;m@rx@}n inBRa- 13-

the met hdewl i c f| trat e and evaporated to 100 rr1 ‘I nTvacuo. he product thus
preci pi t at Gilepaes afidldgorstytd Egdniiple bereaction tigaciBihours, ahvcbwduclr\gas parified bEkbilingom
wat er / t‘HJéW!SIl n-prapesiof) from 1@4&4,#mrhykh§eww)no-&w&5°-212AH-@Aepelrmejlédm)e and

7,7- D rgg( %‘g‘ﬂlﬁ]%&% ov rz?gi,'#ﬂ-‘ em dazo[ 4, 5-h]i soqur noline-4, 6- d|3%ne

A nmixture®

7, 7-di rres hyt|7-Bimeth yrbzeﬁza&mymwmer&bwphbdym5mﬁxﬂdéom,bihﬁ@quhaﬁ;wrse a, 6- 20
d| one, Qlel‘lﬂydrﬁéhlcmﬁb anol and 0.5 of 10% pal | adi um char coal -

“hydr ogenat emlemted@qlqgop )GO@Kalmﬂlh ﬂ g op@d-gimetiyiT-@-rodthBy-Gimethylnearcagtonour s.
The cas é"cl'gﬂémﬁ I‘E 9&3 e filtrate was evaporated to 56
" The 16418464 Pt%ﬁ“‘é’d‘g |Itered off with suction. Yield:

b 1 5 g ( 75 gl%lﬂine{h ¥1)eth -B-mefh @rﬂf r%in@rfyf)]sﬁ 7%&55 1soa§inohne-4 6-dione :
pHeeyIY3E, 7B hidiol4B-IRaindliR- h] | S0q

ui nol i.ned,édiong] D@nﬂ of glatal ageti¢lgold, B mipif bvytler—, 2 g oBodini acetate &ndrid inih§f] 303, hydrogen

r capt d@o bmm&:lwm lwate tosetmrtup to 9PC whilst % iferd0 ﬁ%ye“meoby. @ 2ohes imtewplar ed

e l‘S ce A .
g;albglglc):J%;?:aJ ggj%:f%g[ ﬁe&d te i%gfo(grf\e eredwa suctlo%d purified
4, 4-di ma?,@ﬁ Lzul;nurrome :92 |squ| nol i-ne- 1 3 dl one and 30 30 g
of 2-nmet hoxy- 5- et hyI rrercapto benozyl chI ‘oride.

30 Yi e dEXABIPEE 2(61 9% of theory over 255[err]C. b) 45

1. Fripimethyi-2 Sy ?h]
i ol | megy gl‘_leftfr“is'ﬂ ki ﬁméﬁwﬁwﬁg& gw'qrereeeaﬁp%%h amf’?l)'nf"_q
25.7 g ofti 2 ? %weav@.ozsmnmg,\rrgmpapt - 35 - o

benzoyl - am no -ni t fo- 2H AH soqui nol 1 ne- di-one. - R .
35 Yi 8hdEXARPREQ3 ( 64. 6% of t heory); "M p. sr nt eri-ng at 210[err]C c) 50

7, 7- Di mel,hipim@hyl-2-benzy bk TH-Bnidazo My Hiisdqbisol |.)-5H, 7H-i'm. dazo[ 4, 5-.h] i soq
ui nol i ne- 4 cngregﬁ log o;gfshglsZ ample Ic from 29gof? 4-d1methy -7- phenyl-acetylamnno-8-n1tro-
a

AT di n:c-i1 ong a s'g:cag nand; ecrysgyaﬁJ Ef ggﬁ g Qf ﬁ%oyhlgrﬁe?m?%o&g?wr&o%a hi'isoq

ui nol '59 1eld lOg(39 7% oftheory),Mp 224—225°C. = B




'acet ate and 10 m of 30% hydrogen 40 perOX| de we ated together up to =
50[err1|C whilst*stirring for 10 days, whereby, s intervals 40

anot het~5-nt af” 30% hydr agen peroxi de were added sul GBn2 02 25luBe wHS
poured on .ice and neutralized with pot assi um ca The precipitate
-"Thus for BXAMBKEf4 | tered off with suction and rec al'lized from et hyI ene
tTycol nﬂﬂo%teﬁw phendethySHEHHmi@zdl4d-h(iddunsiieis s di@er y) ; M p. ‘over-

255[ err] C glpmoqu;%ﬁggltg ifglr;plo 13lfrom 29.1 g of 4 4-d1methyl-7-(3-phenylproplonylammo)-s-

45 5 Yidd ' -
7, 7- Di met hi/ 65?((%-3{h?f6hr°8la'hen*§/’12)43§—| 7H i ni dazo[4 5- h] i soqw nol i. ne- 4, 6 dl ohe
hydrochl @XAdMePIE ppar ed anal ogously to Exanple | ¢ from 38.8 g of

4, 4-di rret7ﬁywlmemym'@m°ﬂr@m5myﬂmm'ﬂﬂ)lﬂgf4GLH]lﬁ&gmolme—46 -dione hydrochloride '
OH, 4H-i S0 uPm&fF‘i'\@amgGISUﬁ@ﬁBmlelefrdm 32.2g bf 44-¢imSthBYH-©@ metl{wyv’eﬂoylamng)_s_over .

250[er[ ?ﬁ‘gﬁfﬁf nbpflong0 EXAVPLE 13 |
50 7, 7 hy A AeY: °Yﬁ’r\2§?a§g[%n9¢¢1ﬂ°§oqw nol i ne- 4 6 dione 10
.Preparedgmlqgg)usly to Exarrple 1 cfrom-29 g of . P
4, 4-di m‘«‘V“Wm&hﬂm@ﬂbh&‘}mﬂ?mfﬂu&&bﬂ'sﬂﬂxEJquol%lE‘ 4‘H’hb oqw ”Ol i'ne-1,3- di one.
The base magrebarbtemnatoedxsl&mmamble L5t 9.5 glofd, - ‘ﬂﬁ 18HeSyLchtboRTIY)-8-

puri fied I%;"Eg? lg’??’el’ ofjeg- :é—éﬂoumﬂhah}dracewngmabbnvmdh b EHEf1e8 BRE QRﬁimﬂnomz‘ﬁf)

_Y| el d: theory),WgszY'cF%decgrﬁﬁ 225[err]c | s

7 7- Di neeRyiMBLEDheny| et hyl - 5H, 7H- i i daol 4, '5- h] i soqui noI i ne- 4, 6- d| one ,"_
Pr epar ed7aMimeiyyl2eieyzyl-SH,EH amab 4l Sh fsb @ ofSe-4:6.Gione

of 4, 4- d. net?1§/¢f25be(lzyb-1)mww-p¥(2)pnrbn’xyﬁraﬁ2@[})aet&rmnﬂdzblé%%Hisgdﬁ'eﬁm%l'3?)| ine-1
3. dl conéé e one hour b e gq!gl@%)tgfned YWa&evaporatdd tp dryRebSimditlid iesidue was heated up 20

4, 6-di one, 200 m of gl aci al acet'ic acid, 50 m of;"vﬁer', 2 g of sodium O
| A

5 EXAMPL duct thus formed was recrystalllzed from isopropanol.

7, 7- Di et ?g((iﬁ/h%ftthe&?g’p%é’h%%ﬁ-icﬂ—l-l m. dazo[4 5- h] i soqui noI i ne- 4 6-di one
hydr ochIBXAmﬂErlepar ed anal ogously to Exanple 1c from37.3 g of =~

4, 4- di mel,hrpliméthyl-2-cyeograpyy-Bie/ A amidazol4)0hlis8quinoline-4,6-dione hydrochlorid
ni t r 025184 4.4 unyhb(cyqieprqpyBcauibanmhmmbps-mgff&?fm@oéﬁafo e Hilgd theory); Mo

over . e 1b from 5.8 g of 4 4-d1methyl-7-aceta mi)@ itdAPUE- 16"
7,7-Di rre%?g%f sg{? w@gﬁrﬁbmmnaﬁ%a pytic #4iq chinaide fhottingimé; 38hdmrs>)ne |
_ Prepare ﬁua 4- di met hyl - |

(cycl g’ﬁ% I boh mcgm ngs;é g;?ﬁeeneh%ta éﬁ@ﬂ%—ﬁngﬂauﬂ%ﬁﬂ’g 13- di one The
~ hydro qu W&W@Qﬂ-ﬁ}hﬂmwlﬂaomseﬂmmhmdexaﬂUHQHE’o@hlJﬁSdeand 30

recryst ali § le"e ¢ from 6 g of 4,4-dimethyl-7-(cyclopropy}-carb
15 i el dy',e’ﬁ °‘ hosg, Wy %p 284 err] C (decomp. ) EXABsE 17
7, 7- Di.net hyl - enzy h’lﬁ- 8t BEC, I‘ff‘i%q?ﬁ €Ci ne- 4, 6 d| orie 9 g of

2-benz IEXAM&LE(D&ys 5( 2- car boxyprop 2-yl) -benzi mi-dazol e were dissolved in

80 m 3 f7 L Diresthyl-2-62- methent-SemethyisulfinylTphenyS) L H.RaG5 A v ted to
dryness Kapk 7.7 B#WéHﬂamethmﬁegbthmﬂaapt@plﬂeaﬁi ﬁ? ;ﬂ[}%ngofd\gi%?gg%ﬁ %Ei%olml- e??

pr.oduct e n sleaﬂlavezreacw arsi thénstopiya)RSme of 30%) l@ﬂﬂgen‘l 75 g (56%
of t heor db ain s n £IZ sm tyre. After stirring for 30 minutes; the solution
7, 7- Dioriliehiofof6te TR ; g;.a fliticny c‘g}gﬁlmﬁfi patenandeximctnde

oform :
hy dr ochlsdica gebcdldmr(e luant chloroform w1th mcreasmg portlons of acetone). s punfied ona 40

4, 4-Di néf‘?i?/lziyl‘lﬁ@mﬂtbprydswb -sirering ae25000. N0) 1- 8- ni L 1 0- 2H, 4Hi soqui nol i ne-, 3-d
i one pared analogouslyto Exanpl e Ibfrom58g of - = -
-44d|n§t§ryylfr§§£ 1% 8ntr '-|soumollne-l 3d|oneand639
of cy4s opr g@.amdf,,@g gggy x; %ﬁ m°§4°rf’eﬁ'd13® dthydmsl)lorldél el d:
g ( 94 HMigkuinbitme4y6)diore CTHEE audaf dw &é’a ";'2'" o?'?é’sg@e Xensdde 4
WI t hout 5‘?43#'1’ h!@il‘ld il padsitredatroom tedigerdure for2hours 4 8gof 3—d1e§ yjammo suspenslon °
7,7-Di n@ t ddéi—tomresuitdmnﬁx[uﬂ-e Bndtitri@ Od ddRtiAURE T n@ﬂihpzﬂe
hydr 0 ﬁf"-: @;él;;:l“ja ?llll fox;. 4 hours at 80°C. After cooling the mixture obtained was diluted with water
oroform. Thé chloroform phases were washed with water and evaporated. The ‘50

residue was punf’ ed on a silica gel column eluant hl f
Yleld 55 0 are oftheory), Be b over 25(0 °C chloro orm/acetone w1th ethereal hydrochlonc acid.

EXAMPLE 21

2,7,7-Trimethyl-5- (2-d1ethy1ammoethyl)—5H 7H-1nudazo[4 S-hlisoquin
. - oline-4 ,6-dione dih
55 " 100 m! of dimethylformanmiide were added to 4.2 gof2,7 7-trm?ethyl-5H 7H-lm::l¢;z(1)lzc;1:ochlonde 55
hll(sioqumolme-4 ,6-dione and the solution obtained was mixed with 3.4 g of diethylaminoethyl chloride
y rochlorxde and 4.1 g of potassium carbonate. The resultant mixture was refluxed for 8 hours and



“dione Yield:"4.8 :}g (83% of theory); Mp.

at 240[err]C EXAI\/PLE 19 35 :
hyl sul finyl-phenyl)-5H7Him dazo[ 4, 5-h]isoq -
'GB 2 002 751 B 12
7, 7- dirmMET nyl qz rreTﬁo hyl rrercapto phenyl) SH 7FFTm dazo[4 5-H[T3S0(q

~ui nol i ne; ¢ ovleon , 39 e b g 80T hnig . %xk %{a gtnd then _ .-
5 oy G m&z’%wﬁ%ﬁ A S b

if cp‘,na&t room 7/
t enper at gifc® gel ColuBh (eRiahtt éHld}Gfof-:ﬂﬁceaﬂem r)mesnhyaﬂam&mewag ﬂeclﬂmealfmd was
neut r al i &ewnatinttharobvitir abeechl hdtahbticmicaxbanatalizatiran acowwne/viethaiobd Wi t h wat er
and exi r¥ieldelc? @0.3%iof heork); M- P¥rd¥0°Che crude product obtained after - 5

evaporat]J5 nl}/l e chloroformwas purified on a 40 silica gel colum
(el uant: eaS| ans. of e Yield; 2.2 g(74%
é f theor %/B g%ttlh Hgn\,\f g— -d1 an&g@rd&yl&?@% 159 g]eyoqum lme-4 6—dnone 9( °

2,7, 7-Tri nnplgyofz-anﬁﬁmfbbk;ys @rSarboRypRdy] ;)nb”dﬁhmatdﬁ 0&39&&%% 180°Cfor I .

i soquithdionyeth?,6a-of B-{dieshykinkiya)ipouplylamiric dad 206m! of ethyiéhe glyclf Afthr BauliRy the hhlixqué( l

wer e ad&é&l%w? 'gd With watgr apd p:rttansd Wd;e—vmh chlerdfering ElreaghtbrGorm phiases were

h] i soquig eeW;l EP é’Paf“ gg"a; % nmblom@awtmedam Thns with
2.6 g o Y d %}’%«ﬁﬁ cg;}ﬁ% ":%'8%8@5\ tal bydroghloricagd stirred at room

t enper at ure f di-et hyl am nbpropyl br oni de . hydr obr oni de
were psldegaf@LER® resultant mxture and stirring was continued for one hpur
at r oom 1,BDRRetiR- %ﬁex@nﬂ(sfd;myﬂanhw@yasnmﬁwaim s-RfisoQuindliaek sagnt he mi xt ure
obt ai neddilyisoctlioridé ed with water 50 and extract ed with chloroform The

chl oroform%ﬁrﬁe&féé%@ﬁ nmwlwtwnﬁmeﬂwam ddeqd t9.a sqigtion of 5@ of esi due

was pzé -{-gipetiyl-2iphen RS ThoE S Gidazelf bl 5‘ ’6' H‘:‘fi? in>g é’:;ﬂﬁ“ﬂ‘r

et her &2l 3 AVHTOGH ré%fo E‘fd‘ §?{? or 2 Wours, THEET

250[err] ~ thek ‘several times. wnth chloroform The chloroform phases

5-(-di etdagté aampmeah)dt)ex‘éhﬂﬂ:lvbasmrmaaaiaﬂsﬂﬁab&lb&lmwmehmmodahﬁmdwme -

di hydr ocireapitatd {98 acetoneWih ethiereaf hydiogiipindcidandeaciystelliped fromaudisgiot agetdn® g of

2,7, 72§rY‘ﬁ’ét%§/8(5%F%?§-‘lh?W)d¥zlb%qi—§09 C55 hli soqui nol i ne-4, 6-di one and the25

f soI ut | ONgP %&E}E -was mxed with 3.4.g of di ethylam noet hyl -chl oride. .

~ hydrochl 124 -pﬂen}l-ﬂ(ZQﬁetlB@Jrﬁ&o%t iﬁsﬁ%ﬁ%‘i&l, siﬂs%qﬁnﬁcﬁﬁll:—ﬁ@mong‘ xture was
refl uxedd,hjdeach r.h@urs and then the Sofvent was distilled off in vacuo.

The r esi ducPreyasedanalegbushy ﬂomxmmlen feomS. t haf 7)Tidirhethyd-2 béryl- 18,0 imglazid,¥- act ed

with 89l l@irsm@ome-ﬁ%éw ydroghlotidnapt 34 & of dictbxlaminoethybehlatidg hydnechlogidé.due wa$0

puri f i edVigh: 38863 V&“@"éﬁ"”c@t%?f‘ﬁ’ B Cant > . chl orof or mf acetone 19:1) . The

di hydr oyt pflg yvas precipitated froms acetone/ met hanol- wi t-h et hereal :

hydr ochl £.pfmetigl-B-bénk sr@sa{ova{oﬁﬁdethwéuﬁmﬁﬁcﬁs&l smﬁ‘doaﬁmﬁaﬁ b.dione Yi €l d: 1.2

(19. 3% odm)tdh&mbyiae -p. over 250[err :

5 EXANPLE Zﬁepailed analogously to E.)zﬁam[g; 23 frogl?é6g<§‘z 7§hmm-b:ﬁzyl;;e}l ,7JH-imidazo[4,5- . . 35

7, 7- Di mellis “m@ 32 giob3-motpholinaespyl shign: rpebloridedazof 4, 5- h]|squ| nol

i ne- 4, 6- H‘F %ﬁ?‘:‘%f’g& rMcPe244- _

2- phenyIE)(L wPLRoxY- 5- (2-car boxypt op 2 yl): benZ| mi dazol e were heat ed upto

180[err] @7-‘%)ﬁﬁetﬂyl-i-(3h&ﬁth§vl-SN!Zf(il(SZt-cﬁm&h&fypl%hﬁflétﬁﬁmﬁh@)[&l{%ﬁ)Si-pﬂpﬂdiéa@m ge -and 20
m  of 46t ilisbquiteliod-4/6 dione dillyideuchiondd | ng t he ‘m xture 0 ‘obtai ned was di'l used
with wat®r 7aTri@imethlvHameedhxl-\ﬁn(bdllwmtlwlﬂﬂ,Ui-aﬂldm4 ﬂﬂl@oqshhmeeﬁf,&adme hases were

g\ﬁfig%? : ?@Qﬁgﬁ%° ’ﬁ‘e [l gﬂm?égé gé'gp'gégk’ég M"t}}@g‘{sfggﬁngct one_' ‘

W th e¢5h % of theory) M p. 45
205 208[err] C.715 ‘EXAIVPL 2 _
b) 7 7-D1methyl-2-phenethyl-5 2-2-3 4-d1methoxyphenyl)-ethylammo)-ethyl]-5H 7H-1mxdazo[4 5-

7 7-Di nehlhww@hgﬁﬁrshpn@ﬂ(mqshlev I ani nopt -- '5H, 7H-i.m dazo[ 4,5- h] i soqui no
line-4,6 dlzﬁﬁfg’ Pl igr E% " ‘h% ﬁ‘l‘B'Pl’ngﬂWf‘thrl de
in oil ore e% él%; g u sw1 Il of o-43 ylamme er coolin,

50“%;5 Xt aine ;ne ef d 1.0 amed exr umesWJth 50
7, 7-di'fre nl clabid Qi qés wid@Hpbfa )

hydr ochl aaﬁdoﬂed in ace’ﬁKhtheq y élﬂérhu lwas chﬁu{eﬁem dm«areﬁmyﬁachmcwu ng at room
t enper at Yiek: 0.9 (18.4% of vhebry); MLB20]—210°8(dkiceinpy.l am nopr opyl brom de 20

EXAMPLE 27

55 7,7-Dimethyl-2-phenyl-5- (3-p1per1d1nopropyl)-5H 7H-1m1dazo[4 S-hhsoqumolme-4 6-dione ._ p 55
dihydrochloride- '

Prepared analogbusly to Example 23 from 3.4, g of 7 7-d1methyl-2-phenyl-5H 7H- 1m1dazo[4 S-



hydr obr om de were added thereto and the resultant "ure was heated up t
"50[err]C for 3 hours. The mixture was then mnixed .wat er and extracte
several times weth chloroform The chloroformp re evaporated and
the res$3 dué-was purified on a silica gel colum!
precr pitat ed from acetone W th et hereal hydroch

T e.Cf yst alyys Q&Fﬁrofx U B-H6h 1FARL MR EAIS 4 g 65-plpeRilibloprop

and Y
0. 5% of - theory)

M p. 207 d{3er gy ﬁ/,,oftheory% M.p. 234-—238°C, (sintering at 227°C). . 25 EXAMPLE 24
7,7-Di meth di et hyI am noet hyl )= 5H, 7Hi mi dazo[4 5-h]i soqui nol
ine4,6-di

| - 2- phenyl -5

.H’r'hﬁ 'och orrde analogously to Exanple:23.from5.1 g

N S Eh oa,f d1 %C‘athgxypéﬂ’mﬂhg'@ﬁWhWP%bﬂW% di one
2 e ox

by oo it oSeconmeb U ks Dl Bid gy S L 0

7,7-Di met hy [Prépated nrza}dgoﬁsly(taqubdrmlftoﬂaetwh,)ldﬁhitl?ﬁiﬂmeta&g[,ﬂenﬁ)-bﬂ; EOQUI nol i n
e-4, 6- d| dﬁ@%%&bﬁ%@h#@m—&&d@ﬁe hydrocmoaqiandd 9aroal-b1gmu-slc}ﬂoidprc5‘aﬁdrm'he 23 from
1.6 g ._ , _: € Ipg c@jg_lzgtmlrgwas diss@J¥ed in methylene: chlonde 10:

hl i soqui nﬁ 5’5". %sgg ﬁggy Bngeqa lzg fat"é‘ 'ﬁ]?ﬁrmr”ﬁﬂéfwaplhz@ﬁ fremiisgaropanol. :
"~ hydrochl ori de r,{ '.':. %’ g ( §— 0 Of - theory) M p.  243- 246[ err] C EXAIVPLE
26 b) 7 7-Dlmethyl-2-(2-methoxyphenyl)-s-[3-(2-(3 4-d1methoxyphenyl)-ethylammo)-propyl]-SH 7H-.
7, 7-Di rret“?‘l&'»"Fl mﬂv}lhe-ﬁ-?@n(@h)(dmcmcddﬂet hoxyphenyl ) - et hyl am no) et hyI ] 5

H 7Hi B o1, 7- )5-@-clforapeope ,OdithidazoHcs- |
40 a) ql?s ﬁmblme—4 -dlone wer eat up to 40°C for 30 rrunutes w1t 42gof 2-(3 4-d1methoxyphenyl)-

7,7-D rretfémi/ e T e mir 2st§i‘rafhra<§a‘}s'iﬁf"a""§§ @iﬁfﬁ“&%ﬁﬁtﬁm EEekienol i ne

- 4, 6- di opeccipitepawitklethered] BERsthloYic had & erature friom4.3
g of 7207-YaldrS(isyT1.72 qf oo M.p- 195H192|P€(d&mi|qz)o[4 5- hI i soqur nodl i ne4, 6 di oneo.
and 2.2 gxfMpPrg4gen0- 1-chl or oet hane. The vi scous oily crude. product was
used i n HireDietlBéyeRiel- $-(35ith-ploph i fiboprabyi- S, e ich ol 4%l fobriine%s édlgﬁ{_) 100%
of t heor jhydrochloride

7- Di met hy) - ‘BI-pﬁrmbﬂ-ﬂyycltﬂw{tﬂ-s((szcl(lapﬂomlm{ THbinyigdre [4)sthlis®juingliem, 63dipnect hyl | - 5H
7THim Hreaarethnra le26%fTeth Hh g offl, hdiniethpliPtayelobkayl S BT Ryintiflazo4,5- 25
7, 7-di rreé O‘ﬁadggo a‘}'; pof IWW%%‘F'H‘}‘P)P@’PPWFPWWMW@‘BS theoqui riol i'ne -
-46d|oevver eate i ?"::-"i BC for .40 minutes with' 5 m.of

2- 3, 4- di BRt NPDYRARYLC a&ﬂayr -Jich- népP&yl [ ned
was di ssdiouedihydnogtn-ohez an ?{?e SO ?rﬁ%)?agt& obt alr)"rglgle7 H\?\i/gg&ag%t' ?gicf{og‘gf&g@ggr%a
times ¥ %@“cwakiestmaﬁx W%\%ﬁ RSacvasicflined eith il Smbaf dich-prbplamingfohs ¢ phage

was evap gﬁ ng# :ﬁg‘g . 'Eﬂ‘&wggw “&é@téeﬁwth Water. Tl;'fd mlxtl;:le -
di hydr oc et g@gﬁ:l noFet residne
-0 8 oform/g ; s (lihydrg

, 7- %r:g‘ékdtﬁ ardrsﬂaﬂﬁabm atﬁ: P/ehgggflz ,nO‘E;’%ggg;ﬁ"c&ﬁ F Iéﬂnls Z [E?ﬁ%w@qw

ne 4, 6- diYiside1.1 5 R1Yiofitheorpchalculnted on RY-dmaigLl-cnphagpss, VH-xﬂaﬂaWKJlsequ%%hH-om
3.4 g of 4§-diche) Men. i =I38%henyl - 5H, 7H i m dazo[ 4, 5-

GBZOOZ?S& PLES0 h] i soqui nol i ne- 4, 6-di one hydrochl ori. de and 3.4 g of

3- pi.peri . 3.6% of ..t heor _
234 23 e;?;i‘&‘.:?f;?:%?%?? Sty 3peint e o ShulolRbib s

. 7,7-Di net hyﬁeﬂar(c&nabﬁdidxmmﬁvlb)!ﬁr&ﬁs 6 ¢ of Br-dim@inpiEt- Reaxy- SR g Mimldasdihy an n0) p
ropyI | - Shiispguindling-b-disnoant 33t gof dsth%hmlmbmpﬂbrbnﬁdediymmodﬁdeydr ochloride
5 a) Yield: 1.3 g (25. 8/o of’ theory), M p 150—153°C (smtermg at 130°C) (from acetone).

s 7, 7-Dr_rre P&)& --mret. hoxyphenyl) '5- (3--chl'or eprop- 1-yl ) - 5H, 7H-| i dazo[4 5- hl
;qug:ﬁgm s ‘2-(51519&‘31)1{:%2 ?Eﬁﬁ lﬁﬁlﬂ}%ﬂ@!’@k Xm;eﬁxo@i;ﬂgq}l)%th%ﬁ’ aIn{n%Q&lyQi SZI ﬁ-l O

i m dazol 9, H,Wmﬂql:ﬂ-(wlhlorrmhényb—SGIQ-elﬂero&}iﬁj-m,hHQﬁﬂdd@[@@ﬂlsﬁ&rnﬂ)hﬁ’é—4 6-diope

1- br ono- 3 qﬂiﬂr gly toBxample 23 from 7.5 g of 7 7-d1methyl-2-(4-chlorophenyl) SH 7H- L
azo[ -hlisoquinoline-4,6-dionie and 6.9 g of l-bromo-2-chlor0ethane : .
50 Yneld 4 23(50 7/,l oftheory), M P 176——-177°C . 50

b) 7 7-Dlmethyl-Z-(4-ch]orophenyl)-S-[2-{N-meth l-N-[2- 3 4-d1methox hen 1 eth 1 -amino}- yll-
SH,7H-imidazol[4,5-hlisoquinoline-4,6-dione dxhydxyochlonfie Py )- o ° ethyl]
1.5 g of 7,7-dimethyl-2-(4-chlorophenyl)-5-(2-chloroethyl)-SH 7H-1m1dazo[4 5-hlisoquinoline-4,6-
dione and 1.7 g of N-methyl-N-[2-(3 4-d1methoxyphenyl)-ethyl]-amme were heated up to 150°Cfor3 .
- 55 hours. After cooling the resultant mixture was dissolved in chloroform and the solution obtained was 55
washed with water. The chloroform phase was evaporated and the residue was chromatographedona’
silica gel column (€luant: chloroforim/acetone 19: 1). The dihydrochloride was precipitated from acetone
by addition of ethereal hydrochloric acid and recrystallized from methylene chlonde/acetone b
Yield: 0.8 ¢ (35°o of theory); M.p. 230—231°C (decomp.).” - '



apor at ed. The re s recrystallized fromisopropanol. Yield: 3.5
6 of theory):. 60C. b) 7,7-Dinethyl-2-(2- r@Br?oW}p'ﬁen’yI)JS
[3-(Z=(34-Ti tnoxyp__ yl'am no) - propyl | - 5H, 7H
i m dazrr)%}( qu| nom: - di one di hydrochloride 15 . 3.4 g of. J
7, 7-di 'h}ﬁft Asa y,nrﬁ@mkahyﬁnﬁ&prdahszmﬁmm dhzold a-mﬁlshu?.lalhm dazo[4.5- ™
15 hlrsd;wyd one were heated up to 140[err]C for 30 mnutes with
g of 2r l;eéaﬁkl@hdl}ahﬁpdlﬂim3 rone&i‘g/dfamdtmthyT-M*ﬂwmbltewﬂ -SHTHEA ure’ was
se par5at1m@ﬂam!4 F-blisoguindine-Adion &W of Qdiewbmlmtopﬂémm#ﬂ hydgopfonyids. * 5
fornrac‘éﬁléries&@s%“tw)d}‘i@d%’ér Cai ned ‘was .di ssol ved.in acetone “The
di hydr g%zvvas preci pi tat ed with ethereal hydrochlori ¢ aci d and
- recryst br.m% -E&éﬂdr hyhesdela- m@ﬁyli(ipeﬂafln-1-31)-&11911-617117;{7“61&%[1 L‘teor y) ,
192- ]I-y94tﬁﬁéd’11|1r§ll o ttihydrochloride: . : orpt hﬂﬁl‘ld [45 tﬂmd-a,ﬁ - h
7, 7- t df 7,8 dinkettyb 2 eh!brétﬂle 2 1@@}1 Srhlisphpin 4
i soqui gon%%mﬁnmﬂnm@mwmﬁt% %f%w forgl;lours gfter ﬁﬂllmg off the® 0[ l b

e va o. _ u f-?dﬂli-a F‘Pﬁ u&m li ..
: ze7 4D|6 E@F ?:[% rit ixﬁg ‘”wgu%rr. dmacfton %%lé? ion 0 mfnrfeﬁloqw noli
7 7 9'5 ¥1 : ' 40 dkR&;

rom
5ﬁ .25 h] i-soqui nol i-ne- 4, 6 di gne

- rorro :3- chli oro propane '
rocess@dAwPLBétrt addi t i onal “puriFfitati on;

e crude product was further _ _
7 7-Di B eﬂglg?m mﬁ . 'Bﬂmm‘rrvlprlﬂbérpaﬂﬁt ,L'Bw‘?yj)‘%-?“ﬂ“li‘ﬁ‘%?[dézo[ 4,5-h]
i soqui nisp ddanalo ou to g
in E)ﬁémme 1

ehl. Oy e' T > m ) afipt-ai ned
f é &737 é{ilth Yfyme &% JQHHG Tl
Excess &B]nﬂ!é‘h r& ﬂ@ dl Stl

i roetiloriie B&P wilfio-sthyl 30 “heir s.

Ied of'f |n vacuo and th eres ue was- m xed with
wat er . Yiel: mg(omsaeonhemy)nmb pEss-2880Cx act ed - wi t.h met. hyl-ene, chl ori de. The
or gani c hases Were evapor ated and the resi due was purlfled on. a- SI lica geI
col um ' or nl .ag :
pr eci. gr&; ag%fﬂgyrl.' ' E&ﬂﬁ%{ 'ﬂ?yg f; d%'@imwgengg P’grr C ’E}i %\f;’ery sI'ow 25
cryst a' : anal §1§3{o 118 of 118kl ﬁ@ﬂnéﬁﬁﬁﬂﬂﬂnﬂﬂ\—@-chloro '
acet 0neétﬁilﬁlﬂ{ 7H-imidazol4 5-h]1soqumolme—46 -dione and 3 g of 2-(3,4- dlmethoxyphenyl) ethylammt35 YI el d:

1.1 g (Yiths Qﬂgtlhé%log/theqm)l;m 210e128€ (from isopropanal). - .
7, 7- di net hyl 2- cycI ohexyl -5H, 7H-im dazo[4 5 h] | soqur noI i ne— 4 6 d| one)

g ﬁet yiﬁ% l%'ifgn %ﬁ%@_l?ﬁﬁ %O 3 -Ob imidazol4 S-hhso umolInz-4§ dm e squI .noI i ne

-4, 6- di ones; 61 dﬂ@ﬂhﬂirb&i@-s-(z-carbox&prop,2-yI)-benzmudazole,2 ml of methylammo .
40 . Pr epathgaming addig el of eshylene plydolpere h%dfllp@@&eﬂ_o d808Cfor2 hours, After distillinig
7, 7- di meff thelethgleh lm Weyo/ e isitute 0 edavas folyednic ,rqfqre- Eleoc%ltﬂ;gfand

f di 3t dls _1&4 thac
M p. .me)t % gﬁ% inagrien aﬁ&m;?lhr B %frarrac

10 oduct, precipitat ed“ addi tion of water to the reaction m xture, was
g@ved I n met hyl ene ghlg e 10 and the resultant solution was dri.ed

31. 45
7, 7-Di {hgggphﬁgry{;])_fgz;{@ [N—rret hyl -N-[ 2- (3, 4- d| net hoxyphenyl) - e
thyI | - am noet 5 | m dazo[ 4, 5-h] -4, 6- d| one di.hydr ochloride’a) -
7, 7-Di nmwpmﬂ4 chI oro -5-(2- chl oroet h 5H, 7H-i'm dazo] 4, 5- h]|soqu
i nol | wem mnerhaqp@-me@pw pg@ﬂsmyothl)éth r@d%f‘*fSrfﬁlrﬁqus "154&

7, 7- di née *h T &5 )
| m dazo ;;ﬁ- 3;1‘; ﬂ% us ?ﬁ@xw%k}G gom3zl_%2¢ ]ﬁie oxyphfnﬂe—g-cﬁrb:)xyt (2 4) bgi’% ot hane

b) Qle, the thke W, Q@ﬂbiﬂmog%]&dl;ﬂ 5s1ﬁc§§&l&bfu}n@(eluant chloroform/acetone s
50 45 191 E
7,7-Di nﬁfherlgzllrlg(ﬁé/mﬁtlmnp%nwvlgl?z [N-rret hy.I... N—[2 (3 4-di et hoxyphenyl) e
t hyI ]- am nQi -,it%ﬂyl ]- 5H,7H1i m dazeo[4,5 -h].i soqw noli.ne4, 6-di one .. .-

di hyd |
7 7" di ?r%m poids 0L mettynioerin o S migus S tisonuindine s

. .I'nol i se-4, oty to Exaﬂtpl&f% from 1.6 g of 2-pheny1-4-carboxy-5-(2-carboxyprop—2-yl)— 50
N- et h |be.un{uaaz(>m,addm94mmfm ¢r)met-mr-bl]09!imme were heated up to. 1500C
for 3. 55(1%&5:8(90%1“#'@160'&5(51?@ g"—"P@EhI tant mxt ur e- was .di-ssol ved i
chl or of he sol uti on: obtained was - - 55 washed:w.th water. The

chl or-of MP hed on a
ch orof ?z,ﬁ;%&,g;mrrﬁnrﬁmw il %ﬁ%o%ﬁﬁ?ﬁrzfoch. on 2,

was preci ppieairediaﬁaro@msgwmn@lebyfraﬂdrstguoonplahylatdaﬂroe,as-(m:hbmmpa ~1g acid and

-----

r ecryst dkizinzidatole nnd0, Mdﬁ%mwﬂlyhhilmetw;wet one. .Yield:: 8 g (35% of
t heory) Yield: p.5 s (8@7.x8 thepwy) M. 284330 ) . ) e _ .

~



EXAMPLE 32 | o
7, 7-Di net hyl - 2- (4- chl or ophenyl ) - 5- (3-di et hyl am
h] i soqui nol i ne~4, 6- di one di hydrochl ori de Prep ogously to rrpl
23 frdm 35 g of 7:7-di nethyl - 2- (4-chl or opheny!’ g GB 2002 751 B
i i dazo[ 4, 5-h] i soqui nol i ne-4, 6-dioneand 3:1 g hyl ami a)'r_"opyl :
. brom de fycvpbe s de. 5 Yield: 1.5 g (28.5% of : . v
\206 208[ %7-DinfsthyXPRIRKES-@Inorpholinoethyl)-5H,7H-imidazol4,5-hlisoquinoline-4,6-dione ~
7,7-Di rrehﬂy;ifocm;:gdb— chl or ophenyl ) - 5-[ 2- (4- et hyl| pi perazi n-1-yl )
et hyI | - aH Prepp usly0 Emmpéqiﬁﬁlinondl ﬁ grf Zﬂhetyuf W@Wﬁ@r%ﬂ%ﬂ&?ﬂﬂe

id and 0.78 g of 2-morpho ino-ethylamine., . 5

'7 7 d| me\{'ﬁyl 81 A(%fﬁlfe(?pd%gh?&? 2633 f2 chl oroet hyl -5H, 7H-im dazo
4,5-hli ngﬂ;me 4,6- . 10 d| one and 10 m- of N net hyl pi per azi nd vvere

hdat ed wm-nmeilaﬁ{z@nem}lcs (B@im&hyﬂmuii@ropﬂ)-ﬁﬂﬂ}ﬁhﬁdazdl# 5-hlsoqiificlinB@,6aligness . .
N et h(ﬁlqmypmcblzmine in vacuo t he resi due obt ai ned vvas urified on a.si I |

e col pazed analog 71 imephyd
preci pi "t? it e mc oo F Al i Sy CheraY g@c 851%? nd
recyst al lélfe](%;"( 1 g (34 7% of theory); -

& | ) -5H, 7H-im'dazo[4

263-266[err] C (d 15 EXAI\/PLE 34
7,7-Di r‘rEE)hﬂyMPBEQZZ rret hoxy 4- met hyl nercapt 0- phenyl ) - 5- (2-di et hyl ani noet hyl ) -
5H, 7H1% muam[lwl-ljcycmwcwbﬁﬁrdeﬂthyimw midagni62-hlisoquinlingd.6dion 15

répare alogousl of 7 7-dlmethyl-z-cyclopropyl-sH 7H-1m1dazo[4 5- ..
?ﬂ?l 3?0 u? 6li et f=C gsyg %l.? % eg no-propyl bromide hydrobromide. The =~ -
réductwas p lyant: chl ith
- phenyl ) + if;%‘:m(i@ A I soqui-nol’1 ne- Prgﬂglﬁnd‘r’o%r foénrjlw e and 2 g of

2- di emwlammg(es,mﬂ heo mbmm-dwby&eabﬁpm de Yi el d 1,3 g .(33.5% of 20
t heory); Ile 235 238[ err] EXAMPLE 35

) e : E
o Eyﬂ ! yl-ﬁﬁ”f GQ(%%@P‘%‘%[ b ppa gﬁ%ﬁéﬂlé‘%@@/ B I'ag mno)
25 Pre pa re ﬂyIPEHnEiJl%O anxf&éﬁPig t b SNhilHomB.4 gof 2-methyl-4-carboxy-5-(2—

7,7- dhﬁ'ﬁfa Qfdﬁnethoxyphenyl)-ethylammo]-propylamlne 25
et hyl ) - BHl,eH mmtdarlqiréqlﬁtate}llf etm:d | ne4, 6-di oné "and 3. g of
2-(3, 4- leddttSkﬁE@%drﬂﬁO)y);dmvyﬂml?ﬁéC(Mcemm) 0.3 g (19.5% of theory)

210- 212 f om i sopropanol ). EXAMPLE .36 30 _
il gf‘%gm} ik B0 s R RO S ISl Shhebllilihdasalde 5 i so; ui n

30 di hy dr Omhﬂfulrw 196 § o5, m-tnmethyl-z-phenyl-SH 7H-imidazol4,5-hlisoquinoline-4,6-dione and 3
2- pheny | mitdfi§-diethylamirioptopylamifi@wasche itedyyio 0 10°C for|3) hduea Aftes digiling off th2rkceasf
met-hyl arﬁmrew mvyﬂha residue ehtainedyagmixed with warerand fughorpaocessed analogousiyto .up

t oget her fter distilting off the et hyl ene gl ycol
in vaggo lgﬁ)é &Rli’%fg‘egﬁ ﬁﬁq&g—ﬁ)@ 'sol ved in chloroform Thesresul tantysgS
sol uti ongyesppegded with a sodium chloride solution. After distilling off
t he chl o7, DDMidiyl-2-PRenyES 3t lamindpropily-Si NEUmKRLI4)S-BIBeduifMlint N6 AfRE ONe and t he

di hydroodilhdrqculemraas precipitated by addition of nmethanolic hydrochloric
aC| d | el dPrepgregda %&Slmmmm#@o lsf)"thfmt psohrstlans!awp@‘}q. rom 3R g af#plengA- 40

Heoqui nﬁ s F%ge o s i?ff%f%@f”éﬁgﬁé“cﬁ%a’i T dazol 4.1

Exanpl e 36 from 3 4 met hoxyphenyl 4--car boxy- 5- ( 2- car boxy-

pr op- 2- YEXAMEDE ANi: dazol e, and 2. m, of nethyl.anm.no-ethyl.am ne. Before

preci pit at iTablets h@ltdmhg/i!hnmtﬂ V.G-rdmml}ylﬂﬂberbbs@-dmlyl@hmnmbgﬂaﬂmuhamm& si I | ca
gel cdb diioquisplingrft6-diens dihvdroshlasidecet one 45 19:1).45 Yield:

1.19(23. 6% of t heory) ;M p. over 260[err]C 7, 7- D net hyI 2- pheny .

5-[ 3- et hyl pi perazin-1-yl)-propyl ] -5H, 7Hi m dazo[ 4, 5 h] | squ| nol | ne- 4, 6-



50 benzi ni dazol e and. 0.94
Yield: 2.5 g (90%-of theory); '
_GB2002751 B 16

Aenyl - 4car boxy- 5-,
(4 rret hyI pi per

- dl‘o : 55 di hy™r e or|de Prepared anal ogously to Exarrple 36.from ,
1. g of ?mb‘?’re‘ﬁyl - 4- car boxy- 5( 2-car boxyprop-2-yl ) - : benzi ni dazol e and 053 g ~
of 2-di mpjBi {&ma&@. et hyl m ne. " _Yleld 1.5 g (66 8%of theory) Mp.. =

234-237[err]|C. = EXAMPLE 40 2/ .-

7, 7- Di meAbte-igradiveny| - 5- ( 2- nmor phdioionegt hyI) 5H, 7H—| 11l dazo[4 5 h] i soqw nolin

e- 4, 6-di one di hydrochl ori de Prepared anal ogously to Exarrpl e 36 from1.6 g

of 2-phek§A®a- car boxy- 5- ( 2- car boWﬂr% 2- yI) 5 benzi m dazol e and 0.78 g of

2- mor ghop, e V3 - . - 5Y1e|d 2g(81 4% . . .
of theor;é‘ ‘ﬁf n 2 g@ 263[ err] C E)g;ﬁl\{ﬁ’é_E 41
7, 7- Di et hyI 2-phenyl - 5: (:3- di nmet hyl-am nopropyl ) BH, 7H i'm dazol 4 5 h] i soqw n

_ ol i ne- 4, catoxymethglicelipthsochl or i de” 1190 mg Prepar ed anal ogousl y to Exarrpl g 23

from3.4._g of 7, 7- di met hyl - 2- phenyl - 5H, 7H—|mdazo[4 5-..10 .

h] i soqui P{%F?eﬂém&t"%"aﬁl one hydrochl or'i e P& and 1.7 g of 3- dii et hyl ani no- pr opyl

chl ori de hydrochl ori de (terrperat g,ﬁ 60[err] C, reaction tinme: 18 hours)

Yield:- 1.5 g (32.4% of. theory) 34-235[ er rF€.- EXAMPLE - 42 15 .

7,7- Dwrem)stscﬂeemygzl ‘aEmpy| - 5- (3- d| et hyI am nopr opyI) B5H, 7H-i m dazo[4 5- h]ol o]

qui nol i ne- 4,’6='di,one . 15. Prepar.ed anal ogously to Exarrpl e 23 from 2. 45 g of

7, 7-di rreHW]‘&Z cyc| dbrerfylahm"ﬂrrerrh &go[4 5- “hli soqui nol i né- 4, 6-di one

hydr ochl ?’%"q]e“’%g of 3- di et hyl ani ne=pr-opyl -br oni-de hydrcehi oni de. The

crude pro purr ed by chromat ography on a silica gel colum

- (el uant : TRéMuRligtl Produsté: \tuhe hdued RARd dgagmmrstna tlﬁfmlﬂﬁﬁbeﬂaﬁ):d w&(}re‘{see I.rdo 1 39 (36%

.. of theor;a)atetsl\/l p.” 185~ 187[err]C ( ecorrp o .20

- EXAMPLE 4 ' o

2,7, 74T ?’Vﬁﬁf‘h‘iflmb?‘ 2"{%‘“& di net hoxyphenyl) ot hyI am: no) pr. opyl] 5H. 7H i isdaz

o[4 5-h] bmﬂm nol i ngr,4g6- di one di fumarate Prepared.anal.ogously. t'd Exanpl e

22, but wthout a sol vent from 3.4 g of--2- et hyl - 4-‘éarboxy- 5- (2-°25

car boxypEXaMPLHB - benzi m dazol e and 3A g of

3- [ 2- (3, 4- d€entediablsttvataining 28 mg of Hidimethy! mpyﬂléﬁ-ﬁethylammﬁﬁonwfmﬂu rrar ate

was preci’ﬁf"tzat“édﬂlf‘%’m"dl? bcfiene difydnoghlories; o (6194 0f | theory) )

134- 135 . EXAMPLE 44 7,7-Di.met hyl-- - ..

2- pheﬁﬁgl ?g&}ét‘gﬂ S?Ot@am nopr opyl) TH, 7H-| m- dazo[4 5 h] | soqur noI i ne 4 6 %ﬂ on.

e 30 di hxdﬁmﬁ*gtatande Y250 mg T _

30Amxtureof106gof : o

5,7, 7- t r Cawtsiagah, driegheny| - 5H, 7H- | rﬁ5&alzz)[4 5- h] i soqui hol'i Re- 4, 6- di one and 3

m of 3- t.h nopropyl am ne heated up to. 170[err] C for. 30 hours.
g?lel?lf%{?‘fg 0 \g%i%

After di ff-the excess: &in. vacuo, the. residue obtai ned was

m xed W chrbb@hRRthyREfIdse! t her procegpssg anal ogousl y to Exarrpl e 22 35 Yield:

0.29 g (20% of"- theory) I\/Ip 205 208[err]C S L _

35 EXNS’Ph@gﬁHSlumstearate ©o10mgt T e ' ' o

7, 7- Di net hyl - 2- phenyl -'5-( 3- Bt hyl agarnogr opyl )- 5H, 7H-| m dazol 4, 5 h] | soqw noI i

ne- 4, 6-di one 0
The active mgredwnt and starch were homogeneously mmstened w1th an aqueous solutlon of the AR ' 4
soluble starch. - ; ;

Moist screening: 1.0 mm
30 Dryscreening: 1.0 mm ' | . - -3
Drying: in a circulation air drier at 50°C

~ The granulate and the remaining auxiliary products were mixed and pressed into coated tablet
cores.

Weight of core: 80 mg
35 Punch: 6 mm - - 35

. Radius of curvature: 5 mm



di hydrochl ori de Prepared anal ogously-to Exanpl-e
and at 130[err]C, from 3.2 g of 2-phenyl-4- 404
car boxy- 5- ( 2- car boxyprop- 2-yl ) - bénzi m dazol e &
3- et ¥ ani nopropyl.-am ne. The40 di hydrochl or i <@l
acetone W th nethanolic hydrochloride acid. Y
\1\7/1 p. 22%%9&&&%Lx€sw§¥%&§wﬁﬂ@&hﬁéﬁa%maroﬂ- X

7-di met hyl - 2- phenyt - 5- ( 3- di et hyl am nopr.opyl) - 5H 7H-| mdazo[4 5- 45
h]i soqur\Maghtnéeoateatamennelm tgdr ochl or i de

45 GB’,X:‘CMELW'slB =16 Conpositioen: :|: bI '- cont alns: Actlve |ngred| ent
Suppositories contamm g% $ 7-d|methy1-2-phenyl-S—(3-dxethylammopropx[bﬂ-l z)HTrg 5.

PoI yvﬁm”f“dﬁﬁ?ﬁ' shlisaainelipgt, iope i Yrshloges 5.0 ngy -

Car boxymg{%‘mg;,&g})gou&gﬁe ... . 19.0.ng Magnesium stearate S e

1.0 ng Mbi st screeni ng: 1.5 mm -

10 Dryi n’g:llvemgredlentl nacircul$t0mg air drier at 50[err]C Dry SCr eeni ng:
1.0mm The auxiliary products were added to the granulate and the m xture

obt ai ned®" d jnto tablets. 15 Wight of tablet: 175.0 ng .
(?wggsgﬁs nd 15 Punch: - 8mm

ExavPl BRAESY tabl et s cont_ld?_sn.r_n_g_25 ng of ~ - 10
7, 7- di met hyl - 2- phenyl - 5- ( 3- di 5tdoyl @gi nopropyl ) - 5H, 7H

.imdazo[ 4, 5-h]isoquinoline-4, 6-dione' dihydrochoride 20 1

coat edt F“@E‘t‘ iseRegibtazed Trade Mark. o

20 Acti Wét n p(raegarepon 25.0 ng Corn st arch drr ed o
45.0 mJ u p ﬁ@rsr ﬁJass was melted ‘At 38°Cthe pulvenzgd aidmnﬁlgl(?&xm%ﬂn%&lslym Ose
7.0 & Hidh.3ith@ SupBbsitory mass was cooled to,35°C

into pre-cooled moulds
25 80 0 ng The active |ngred|ent and starch were hoaneneoust nnlstenea

with an ‘qulEQUyPMQ!h oh7@ . 't he sol ubl e’ starch Mbi st screening: 1.0 nmm

30 Dr 1.0 '
30 Dr g;l ﬁ%{ Ei&pllc%llgs co faﬂm Sg}: lmgtrﬂ lai-phe | ?5-d1§1th lgrg{ng 3 liy% -H"?ng anul ate and
t he rerrq,ln;a wlide-46- h@&; f.‘ o 3 fSress%a d Coat ed tabl et

cores. Wi ght: o cor e: nc [
35 Reab usimpbule cumtadrisur e: 5 rrm : : : SR /
Active ingredient ' 50.0 mg '
% Sorbitol ~ 2500 mg : SR L
Distilled waterad =~ “soml ' '
Method of preparation
25 The active ingredient and sorbitol were. dissolved in distilled water and the mixture obtained 25

was made up to the given volume and filtered sterile,
Fxllm_g. ~ into 5ml ampoules

Sterilization: = 20 minutes at 120°c

EXAMPLE E ' '
30 Drop solution containing 5 mg/ml of 7 7-d1methyl-2-phenyl-5-(3 dlethylammopropyl)-SH 7H- 30
1m1dazo[4 5-h]1soqumolme-4 6-dione dthydrochlonde .
Active ingredient 50 g
methyl p-hydroxybenzoate 0.035 g
propyl p-hydroxybenzoate ' 0015 g
35 aniseed oil - . ' 0.05 g
. ) : . . 35
menthol o 006 g o
saccharinsodium . .. . . w10 g -
glycerine 10.0 g
ethanol : _ 400 . g

distilled water ad , ' 100.0 ml S o 40



17 . . B : ' B

200 B 17 The fi ni 'res wer e covered vmth a coating-in a

con |- [ §. 120 ng EXAMPLE C Supp05| tories

‘cont ai Hng . ’ - phenyl - 5- (3- di_et hyl anm no@Bdp¥2) 755 H 7H-l85
i m dazo[ 4, 5- hid 3 '; b pne di-hydrochloride T suppGSTtory

cont ai nsMeQ,gy ediee o »50.-0 -ngSupposi-tory mass (e.g.-

W&k projg; ﬁ@ﬁﬁ& nﬂ(ﬁles were dissolved in the etﬂan@ﬁﬂd gxe'mxseed oil and
10 1, 700 n@nthgl wiktd sidedthere. Subsiguemly shexbtive ingtediddb glyceriie aihdconhyi o@idmaleteon The.
supposi_t @issolyed inswalgs gnd b solution phtaig @] veas pfded tathe sliitior oltaipedl ahovel The cominedii ent -
was hoﬁn@‘éi‘?&?&%’?‘ﬁﬁﬁg“ﬁt@'ﬁ%rsed in the nel't. “The supp05| tory mass:was coolsed
to. 35[ edafpiife Pour ed into pre-cool ed noulds. 15 Weight of -~ - '
supposi t OF Y Fableks contining A o, 7N 252 5RNb&- $lin SHIH- -

7-di rretirhmkzoﬂ Slahwinoﬁneéailhiggibﬁ hyl g}m Fc\(opr op,;?/’J I—Fmomp@nyl) SHIH- .-

| m dazo[ Ogilbéoqw nol i ne- 4, 6-di one di hydrochl oride 20 1 arrpoul €. contains:.

Active ingredl ent 50 0 nmg Sorbitol -

250.0 lnglﬁbbtqohtamst wat er. ad . _ 5.0 M Method of pr epar atizon 55
The actiye.| r% gdient and sorbltg,bo e di-ssal ved in disti'fied water- and_
the m xt ?éeb il hed 25 was nade up to the glven vol une andflltered -
sterile. LRithdel NO: into 5 nl asgwompes Steritization: 20 mnutes at

120[ err] C EXAMPLE E 30 Drop solution containing 5 rrg/n1 of IR

7, 7- di mePhlyViny pyrididge- 5- ( 3- di et hyl am nopropyl ) -5H, 7H > 30" G
_i mi dazo[ 4i.ecKellidesddlii nol i ne- 4, 6- di orfe™8i hydr ochl ori de Acti ve ingredi ent .

-5 mgimé benzoate - -.0..035 g..propyl. p- hydroxybenzoate
- 0. 0159‘6 H“%“gcfgﬁ‘ﬁ& 190 mg ) 05 g 35 menthol ~ = 15

'0.06 g smh@{um@a@u um 1omg 1.0 g glycerine ..
-100gethano| - 400gd|st|IIed wat er-. ad
100.0 m 1750 mg - 40 GB 2 002 751B

18 ‘Met hod of prepar. atlon The. met hyl. and. propyl p- hydr oxybenzoat es were
*di ssol ved in the ethanol and the aniseed oil and nent hof . wer e. added .
t hereto. _Sybsequ entI}/5 n;tnne actl\/_e i ngredi ent, gl ycerl ne and saccharl n

sodi um: (gstscre ning:
Drying: in 'a-circulati'(m air drierat 50°C . = ... o
7 20 Drysc're"ening ' l mm _' S o - B 3

The granulate and the remammg auxlhary products were mnxed and the mxxture obtamed was
: pressed into tablets .

© Weight of tablets: 175 mg. . .
- Punch . . 3mmb , - - .
35 EXAMPLEG -~ o : cl e e o 25
' Coated tablets contammg 50 mg of 7 7-d1methyl-2-(2-methoxy—S-methylsult‘onyl-phenyl) SH 7H-
1m1dazo[4 5-h]1soqumolme-4 S-dione - -

' lcoated tablet c_,ontams_, o

- . Activeingredient - - 500 mg.'..' L

30 .Cornstarch,dried- . | 200 m_(g S ' CA et 30
Solublestarch = I 20mg - :

o Carboxymethylcellulose T 70 mg
" Magnesmm stearate - S 10 mg-' B

- 800 mg

- 35 ’l;he e:lctwe mgtedlent and starch was monstened homogeneously with an aqueous solution of soluble 35

starc

Moist screening: * 1.0 mm

Dry screening: 1.0 mm



obt ai ned above. The conbi ned 5 sol utions Lsterile. EXAVPLE

Tabl ets containing 100 ng of .

7, 7-dpret hyl - 2- (2- met hoxy-5-nmet hyl sul fanyl -

I m d&zo[ 4, 5-h]1 soqui nol i ne-4, 6-di one Conposm® "

Active %@di ent i a circulation air drisk@Psd®Cny Lact ose
0

di ssolved in water and the sol ution obtai neg to the solution @
1

50.0 ny vinyl pyrrolidone (i.e. Kollidon 25) . . 5.0 ng 15
Car boxywheé grydutaeé and|thesaxiliary products werg _n(jxqqund the mixtare obtained was pressed into
15 Magneeatedrorsear at e 1.0 ng 175.0 ny Moist screening: 1.5

Tnm?]r yi Ggightofcore: I n a86:in{gcul ation air drier at 50[err]C 20 Dryscreeni 28
The gsapudei € and the sawmi ni ng auxiliary products were m xed and the 5

m xture obtai ned was pressed into tablets. Wight of tablets: 175 ng. Punch
8 mD 2BaginygicpmatareCoaf d®Mt abl et s contai ni ng 50 ng of '

7, 7-di hyl.-. 2 ( 2- -B- Sl f - «0H, 7H

i m daz gF he éﬂlﬁhf‘ll é‘%'agl}?‘%i;?‘f‘(’%'ééﬂ,r{gg, |a(k)‘§€infgg%‘lae? g&gﬁpg%?ng? contains: Active

i ngr edi &dight of coated tablet: 120 8. O ng 30 Corn starch, dried ' 20.0
ny : 30 Sol ubl e starch

2.0 ChAMRynet hyl cel | ul ose : 7.0 ng Magnesi um stearate

1.0 2@ 80. b Gegpaun eagralfrmulady edi ent and starch was noi st ened 10
subl e. 35 starch. Moi st
¢B2002751B

%t 500C The granul ate angd t he
N¥zAobt ai ned ‘was pressed i nto

honogeneously wi th an aqueous sol utionygf
screening: 1.0 mm Dry screening: 1.0
19 Dryi ng: in a circulation ai
auxiliary products were mxed and tQ

coated cores. Wight ofcore: unch: 6 mm Radi us
of curvature: 5 nm The finished gfores \ere covered with a coating in a
conventional manner. Wight of coated tablet: 120 ng. CLAIMS 10 1. :
Conpound%hesgingeneral fornmula |, . o - ' e
10 R, répresents a C,_, alkyl group (optionally substituted by a phenyl group), a cycloatkyl group AR
containing from 3 to 6 carbon atoms or a phenyl group (optionally substituted by one or two ‘
15 suhbstituents selected from halogen atoms and hydroxy, methoxy, methylmercapto, methylsulfinyl, 15
methylsulfonyl and benzyloxy groups) and - ,
A represents a hydrogen atom or a group of formula
R,
-/
—(CH,,—N
R,

[in which either R, represents a hydrogen atom or a C,_, alkyl group and R, represents a C,_, alkyl group

20 (optionally substituted by a dimethoxyphenyl group) or R, and R,, together with the nitrogen atom to
which they are attached, represent a piperidino, morpholino or 4-(C,_, alkyl)-piperazino group, and n is
2o0r3] ' S

and acid addition salts thereof.
2. Compounds as claimed in claim | wherein A represents a hydrogen atom.

25 3. Compounds as claimed in claim | wherein A represents a group of formula 25
R,
—(CH:),,——N
R,

4. Compounds as claimed in claim | wherein R, represents a methyl, ethyl, benzyl, I-phenylethyl, 2-
phenylethyl, cyclopropyl, cyclohexyl, 4-chlorophenyl, 2-methoxy-5-methylsulfinyl-phenyl or 2-methoxy-
30 S-methylsulfonyl-phenyl group or a phenyl group substituted by one or two substituents in the 2- and/or 30
4- positions selected from methoxy, hydroxy, methylmercapto, methylsulfiny] and methylsulfonyl
groups; and A represents a hydrogen atom or a group of formula -

R,
—(CH,) N/
2/n
N\ R,



[err] wherein Rlerr] represents a C[
substituted by a phenyl group), a cy
carbon atons or- a phenyl group (opti As
substil®uents. sel ected from hal ogen atons and hy8

met hyl ner capt-o,” net hyl sul finyl', 15 net hyl sul fo
. and . lati d t 50°C ' : P Sfent S a
~I9ydrogen E\yt gm or’ é?%ﬂrpcugflonf%rr rrrﬁr% Lerr] -[in whi ch e1 t her R err] ‘
representhke @adngatbrangﬂie aﬂ:tnﬁmyprndlats@[eﬁmn}reddna;ﬂe ngxtwrob RS resents a
Clerr] atdaedcopebup 20 “(optional I'y substituted: by a in y' group):

or Rerr erri, get her- wi.t h the i t-rogen atomto 20 V\hl,Chrthey are
attachedlve{gg‘rﬂfé &nt a pq%p'éfl di no, mor.pholino or 4-(C[err] alkyl)-pi perazino
- group,s aggheft 7S 2 or 3)g apf acid addition salts t hereof. 2. O_orrpounds a§ :
‘claimed in claiml wherein A represents a hydrogen atom 25 . -3:
-Conpoundkadi&ocbn&vamd i 5elmai M1 wherein A Fepréesents.a group of fornmula.
- 25 [err] 4 Conpounds as clalrned En.claiml vr/rereln R.err]- represents a .
“met hyl ipishe rere covesedayithacoptipg in asonypntions) m “cyclopropyl,
cyclohex nmet-hoxy- 5- nethylsulfrnyl phenyl .or 2- nethoxy-
30 5- rretw ght?f? &{mﬂ ﬂo ggoup or a phenyl group substi t ut ed by one or
t wo subsCLAmts |n the 2 and/'or 30 .4- positions sel ected from nethoxy, :.
~ hydroxg, net.Gympemdegigenerabformylakul finyl' and nethyl sul fonyl groups; and @
represents a hydrogen atom or a group of formula [err] GB20002751B
19 Drying: in a circul ation air drier HPC r] C. The granul ate an the
auxiliary products were nixed and:-t he bt ai ned was pressed into,

coated cores. Wight of core: 80Q. 6mm ()
5 * Radius of curvature: 5 nm They fihi dhed cores were covered with a coa
ing in a conventional nanner. Wi o] “vﬂ?at ed tablet: 120 ng. CLAIMS 10

1. Conpounds of general fornula | R :
10 [err] wHeyeimher €in--REerr ]« represents a: C[err] al kyl group- (optionally
subst i-t ut ed Ryyepeespiten ,L.agqytxtp)n(omnongnylsmhﬂn;ekibgamepyl@mnpmcuclvgncyl@mupS to 6 -
car bo at“@n\&mﬂ‘crﬁo ﬁ'gr‘ plsmylsrawp (aptionally substitutedibype ortavoor two 1‘;} s
subst i P ugHpLt Fe frof w%ﬁ SRFRsy-hhony diegiimercaptopmsylsulting, - IS
met hyl mer CE s L %m&@ﬁasul fdnyl- and benzyl oxy groups)
andArepresensa-y en ato a group of - forrrula[err] [err] [in
whi'ch either Rerr]e represents a hydrogen at ®p or-.a Clerr] -alkyl group and
Rlerr] represents a C[err] al'kyl group 20. Aoptionally.. substituted by a -
“di‘met hoxyphei yl group) or Rerr] ari&t neTI?x toget. her vvrth 't hie- n1trogen atom
~to- 20 which they are attached, represent |per| di no rmrphol I'no or '
- 4- (C[err] al kyl') - piperazino group, and nis Z2%r 31 _
' . fin which either R, represents a hydrogen' atom or a C,_,alkyl groupand R, represents a Cia alkyl group
20 (optionally substituted by a dlmethoxyphenyl group)or R, and R,, together with the nitrogen atom to

;vhlc;; they are attached, represent. a plpendmo, morpholmo or 4-(C,_4 alkyl)-piperazino group, and nis

or . .

and acid addition salts thereof, '
o 2. Compounds as claimed in claim 1 wheremArepresentsahydrogen atom. _ -
.25 - 3. Compounds as claimed in claim | wherein A represents a group of formula : 25

UREEERY ¥ Compoundsasclalmed in clalm |} wheremR represemsamcthyl ethyl benzyl l-phenylethyl 2-
: phenylethyl cyclopropyl, cyclohexyl 4-chlorophenyl 2-methoxy-5-methylsult“myl-phenyl or. 2-methoxy- .
.30 S-methylsulfonyl-phenyl group.or a phenyl group substituted by one or two substituents in the 2-. and/or 30

. 4~positions selected from methoxy, hydroxy, methylmercapto, methylsulfinyl and methylsulfonyl
' groups, and A represents a hydrogen atom ora group of formula C S

R,



2. Conpeunds- as claimed in claim!| wherein

ﬂm[) 3. Corrpounds as clained in claim|l
rmul a 25 [err] 4. Compounds as

r‘] repr esent's a methyl, _et h!ilB’..ZW.WI__B_’._ -

A resents a h :
Phn Orepreseile

1- pheny CYCI OpT Opyl ) LYLI mrexyr —A4=ctirot U‘pncnyr ;

2- met ho>i - : t ox - - et hyI sul f onyl - phenyl
gr oup. or ﬁ‘ﬁﬂ:“g} qut ’E‘ﬁ“ “’P"ﬁsef‘ﬁé 2-
and/ or ; & é} (ﬂhfﬁ ohﬂ%ﬁj !‘}

met hyl suii2 ~tonyl groups; and A repres en atom

y ‘(2-d|etli3'&mmoethyl)-5H TH-imidazo|[4 5-h]1soqumolme—46 dlone and 5§
her err] represents a hydrogen atom or a ‘met hyl ,

or a groups -'f-"menhyla-b
GB200273t# ad@(jorq spltaghgreof.

et hyl or Eﬁ% a?%vh%r (314 hylaminoprapl)-8H fHrimidazo 'b%vaqwrmhmwme
. 2-(3, 4-dhEY U together With the
. n| t rolge aLagh J{&' :].jf; g%zf 'p%m?f' ?"mc‘ﬂ’émﬁ Jrme(islaé‘g’t Eé[g? Lmdmg‘rq’?iép “Fror phojgi no
N-neth yI8p7, peﬁ:aahmphquna,duaaﬁlylimm@eu@l)eu 7H-fmidazold, s-hﬁsoamzounm 6-dione -

D| met hy| and-agiti eddjtionsdltstheetohy| ami noet hyl ) - 5H, 7H-i'ni dazg[ 4, 5- h]lr soqui-nol i ne- 4,
6-di one_and". Pygolagieally a@mn#lglewseﬂdttmsﬂepwpmdsOifseneral formula T as defined in

, 7- Di et h ' |
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in any of ;clainms-5to 8, "as- herein speci Iy-di scl osed i n.:any of ..

Exanp] es 20 to 41:- 15: A process for @hy s@tion of - corrpeunds of -

generdl ~formul a I as~defined in cIaN- i ch conpri ses Teacting a conppund

of formula Il, [err] (wherein R isjasl|delPféd in clarml) or a reéleve '

derivative thereof with a .conpoungk’o ,_.”F&;,rrul alll, [err] .,

(I11) (wherein Alis as. defined in. clarml) 16... A process ‘as.. clar med in.

claim 15 wherein an acid anhydride, ester, am de, inmide or halide 35
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formula I11. 35 17.: A process as clainmed in claim15 or claim 16

‘wherein the reaction is effected atAt‘é?H}eratures of | (i

(wherein A is as defined in claim 1).
16. A process as claimed in claim 15 wherem an acid anhydride, ester, amide, imide or halide
35 derivative of the compound of formula Il is reacted with the compound of formula HI. 35
"~ 17..A'process.as cla.rmed in clalm 15 or clalm 16 wherem the reactlon is effected at temperatures of
' from 50to0 250°C..; " i
18, A modlfieatlorr of 4 process as clalmed m clalm 15 whetem an ammomum salt or amtde of the
compound of formula Il is cychsed .
40 19. A process as claimed in clanm 18 wherem cycllsatnon is effected at. elevated temperatures 40
) 20. A process as claimed in claim 18 or claim 19 wherein the cyclisation is effected in the presence
of a dehydrating agent.
21. A process for the preparation of. compounds of general formula I as defined in claim 1 wherem
A represents a group of formula
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to 26 wherein the reaction is effected at mperatures of from50 to
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process as whichrometisgsteacting afompowndof formult Ve aci di ¢ condensation‘agent is
hydrochl oric dci'd; sulfuric acid, -p: tolue-esulfonlc acid or phosphorus:
“oxychloride.. 5. : 30, A process_as_cl.aimed ,”él aim28 or claim29
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m R R“__.__ \H e T
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] R P T R ’R'z

(wherem R;’and Ryare'as deﬂned in‘claim 1)." R
25, A process.as claimed in claim 24 wherem, in the compound of formula V Z represents a
20 hlorme, bromine or lodme atom or a sulfonyloxy group. - - 20
26.A prOc as clalmed m clalm 24 or claim 25 wherem ‘the reactlon IS effected in the presence ofa
base. - e :
27.A process as clalmed in any of clalms 24 to 26 wherem the reactlon 1s effected at temperatures
of from'50 to 200°C. t .
25 28. A process for the preparatlon of compounds of general formu]a I as deﬁned in clalm 1 wherem 25
A represents a hydrogen atom whxch compnses cychsmg a compound of formula VII e
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repr sents ap nyI group substi t ut ed by a nethyl mercapto or
'--mg)ound ‘of formula 1-:-s..obtained.

étrtut ed by a nethylaycapto
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Rierr] reé‘r APEoress asclgimedipanyg hprsébts%" whereindhesomaoynd of formula Vil isformed o

corrprl fjg %Qélfé'}tth epa?atrérp fc B er foFlelﬁas dﬂlecfldl ?qlhcrgm(:l aim1.
wher ei R, Rpflsénts 4 pREAYESBHY sabstitud meﬂfyﬁhl wruut s BxidisiRg Henzyl oxy
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effecto@t emrsatwsmltbwd)atew ¢ desinéd cpmporind pifiomubl4 L isle boajeed, 44 A process for -
the pre pmresss Heimed ing m?Sm'hesegr qxidatign lt;eﬁ?ﬁtsﬂrh:dews efaheit ane qaivilenta | as

ulfonylgrdtpSvhich dl

- definegy | eg
87 Rty R aeseﬁusaswni«rgrm@suuahcea Bpiic,

wherei. réoxh nasr fragfnherainm witt

45 def t"#‘ ;*J‘f@t orfet re,,m%onofc % reaarfot,rrsasssogﬁossnc ofé gtc.'rru' a |
R

| actic mediytmercaptofdn methiylsulfiriyl grahpowierebg the desied cotnponmtid &smala I islobtained] - i n any of -
cl ai ns 153&?\Prmzycliimﬂamdla%37'I‘\ﬂxereulrmcoptpelpdr0éf0mﬂa bwheseimBorepréssntas ¢| ai ned

in fi? 'g a;ggr% ggﬁup subzstuaeﬂ by p msthylmercaptg gropp sioxigiged by meays obpbout typ geuivelentsof 5
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49. A mﬂﬁﬁgsgehor t he preparati on -of corrpounds as clained in claiml
subst ant i 40.lAypresssheclgimad inany of claims 35 to 39 wherein oxidation i is effected by means of
35 hydrogen peroxide.
41. A process as claimed in claim 40 wherem the ox1dat10n is effected in the presence. of an alkah
metal acetate. -
. 42 A process for the preparatton of compounds of general formula ¥ as defined ii alm 1 wherem
R, represents.a phenyl group substituted by a hydroxy group;s whrch comprises debenzy__ atmg a .
"~ 40 compound of formula I as defined in claim 1 wherem Rl represents a phenyl g group substituted by a .
benzyloxy group.-: '
_ 43.A process as clalmed in clalm 2 whereln debenzylatron is effected by means of catalytlcally
activated hydrogen: -
. 44, A process for the preparatlon of acld addltmn saIts of eompounds of general formula l as
45 defined in claim 1 which comprises reacting a compound of formula I as defined in claim 1 with an acid.
45. A process as claimed in claim 44 wherein the acid is hydrochloric, hydrobromic, sulfuric,
phosphoric, lactic, citric, fumaric or maleic acid.
46. A process as claimed in any of claims 15—17, 21—27, 44 and 45 for the preparatlon of
compounds as clalmed in claim 11. _
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