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POSlTNE IN01ROPIC AND LUSI1ROPIC PYRROLOQUINOLINONE 

DE則VATIVES

EP舟，406，958 desc討be別mi晶晶quinazolinone derivatives having pos血vemotroplC

and 1us阻'Op1C prope而eS.'GB-2，190，676 個dEP舟，426， 180 disclose a number of 

imid缸。quinolinones 品 c-AMP phosphωiesterase inhibitors. IJS-5, 196,428 describes 

imi曲曲quinolinon閏 havi時間 inhibitoηeffe~on 血eADPindu田db1∞dp1ate1et

aggregation in hum曲 p1a阻1et-討chp1田ma.

10 Perkin and Robinson, J. Chem. S凹， 103, 1973 (1913) describe 血e preparation of 

1,3-dihydro-2H-pyrro1o[2,3-b]quinolin-2-one. However, accp站站gtoT副祖ka et al., J 

HeLα1em.， 9， 135 (1972) the procedure of Perkin and Robin~on did not produ自由e

a加ve pyrroloquinolinone compound, but rather some pl坦nquinoline 血:nvattv間，

Voge1 et aL, He1v. Chim. Ac恤，但(7)， 1929 (1969) and US-3,974,165 describe卸

的 p阻paration of some partia1ly hy曲ogena也dpyrro1o[丸子b]quinolio-2-one d副vatives

20 

25 

The compounds of the present invention differ s官U叮叮'al1y from 血eci能dart-known

compounds by 血epartic~1缸 substitution of the pyrroloquinolinone moi呵血dby由err

favorable positive inotropic and lusitropic propenies 

Thepr臼ent invention is concemed wi也 nove11 ，3-dihydro-2H-pyrro1o[2，3句]

quinolin-2.one deriva御自 having the formula 

《艾文 (1) 

thepharma阻uticallyaccep阻ble addition salts thereof and the 刮目它ochemically

isomeric fonns thereof, wherein 

L is a radical of formula -O-Alk-(間站-C(=O)-肘. wherein 

30 AlkisC1.(i叫kanediyl;

P is 0 or 1; and 
R 1 is hydroxy, C14剖ky10xy or -NR2:肘1 wherein 

R2 ishy曲。gen or C14a1ky1; and 
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R3 is C3_7cycl咽kyl or piperidinyl, which is optionally subs叫闡明白 C1抖kyl，

phenylme由yl 叮 C3_7cycloalkylme出抖，

R2 andR3 may 訕。 be joined together to form piperazi晰， op由叫Y subs岫闡明出

C3_7cycloa1kyl, C3_7cycloalkylme血yl， CI 胡lkyl optionally substituted wi由 one ortwo 

5 甸的xy grou阱， 2,2-dimethyl-1 ,3-dioxolanylmethyl, benzyl, halopheny1me血抖，

10 

(cyc1opentyloxy)(m拙。xy)phenylmethyl，也pheny1CI -4al均1， pyridinyl, pyrimidinyl or 

pheny1 optionally substituted wi血 Cl-4alkyloxy or halo; or 

R2 田d R3 arejoined 個gether to form piperi戶nyl， optionally substituted with 

imidazolylcarbonyl 

In 血e foregoing definitions halo is generic to fluoro. chlorq. bromo and iodo; 也e

term Cl -4alkyl de伽es s間ght個d brancheds血JIated hy曲。carb叩開也cals having from 

1 to 4 carbon atoms. 5uch 缸， forexample, methyl, ethyl, propyl, l-methylethyl, butyl, 
l-methylpropyl, 2-methylpropyl and 1 ， I-dimethyle由yl; CI -6alkyl defines CI-4alkyl and 

15 the higher homologs 自由'Cofsuch 田， for example, pentyl, hexyl and the like; 

C3_7cycloalkyl defin目 cyclopropyl， cyclobu可1， cyclopen可1， cyclohexyl and cyclohep可1;

CI-6alkanediyl defines str剖ght and branch chained bivalent hy，宙間缸bon radicals having 

from 1 to 6 carbon atom月 5uch 風 for example, methylene, 1,2-ethanediyl, 1,3-propane­

diyl, 1,4-butanediyl, 1 ，5-pen阻nediyl， 1 ，6-hexan巳diyl， l ， l-eth叩ediyl， 1,I-propanediyl, 

20 l ，2-pr，叩anediyl 個d the like. 

F旭nn血euticallyac個ptable a面ition 阻lts 血 mentioned hereinabove comprise 血e

therap間tically active non-toxic addition salt fonns which the compowuis of fonnula (1) 

are able to fonn. Said s剖t fonns can conveniently be ob回ined by treating 血e ba曲 form

25 of the compounds of formula (1) with appropriate 缸i也 5uch as inorg血ric aci悔，自or

ex缸nple， hydrohalic aci止 e.g. hydr田hlo此， hy曲。bromic and the like acids, sulfuric 

acid, nitric aci也 phosphoric ac組組d the like; or organic 缸ids， 5uch 缸， for example. 

acet呵， prop阻oic， hy曲。xyace肘， 2-hydroxypropano芯. 2-oxopropanoic, ethanedioic, 

propanedioic, bu阻.nedioic ， (Z)-2-bu阻n甜ioic，但)-2-butenedioic， 2-hydroxybutanedioic, 

30 2,3-dihydroxybutanedioic, 2-hydroxy-l,2.3-propanetricarboxylic, methanesulfonic, 

ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohex血esulfamic，

2-hydroxyhenzo時， 4-amino-2-hydroxyb閉目ic and the like acids. Conversely the salt 

form can be conv甜甜 by回atment with alkali in抽出e free base form 

The compounds offormula (1) con回ning acidic protons may also be ∞Inver祖dinto

35 血err 也erapeutically active non-toxíc m間1 or amine addition salt f4叩ns by treatment with 

appropnate 研耳個ic and inorganic b由es. Appropriate base salt forms ∞mpri阻， for 

example，也eammonium s曲， the alkali and e甜h alkaline me叫 s啦， e.g. the lithium, 
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sodium, potassium, magnesium, calcium salts and the like, s叫ts 明白 org叩ic bases, e.g 

the ben扭曲ine， N-me'出yl-D-glucamine， hy曲曲缸nine sal訟，且ds到ts with amino acids 

8uch as, for example. arginine, lysine and the like 

Theterm a必ition 且ltalsocompr祖自由e hydrates and solvent addition fonns whlch 

5 血e compounds of formula (1) are able to form. Examples of such forms are e.g. 

hydrates, alcohola阻se.g;e曲曲。lab間， and 出e like. 

Pure stere血hemically isomeric forms of the. compounds of formula (1) may be 

obt血nedby 也e application of art-known procedures. Dias間亡。，isomers may be separ晶d

10 by physical methods such as selective 口ys祖血且tion andclu四natographic techniqu間，

e.g. cQunter current distribution, liquid chromatogr甸甸個d th,e like; and enantiomers 

maybesep缸ated from each other fo l1owing an-known resol~世onme曲。ds， for example, 
by the selective crystalli回.tion oftheirdi血tereomeric salts wi血 chiral acids. pure 

ste自由hemicaliy 扭曲n凹;c forms may a1so be derived from 由e corresponding pure 

的 stere也hemicaliy isomeric forms of也e approp由祖祖.rtmgm剖開a1s， provided 血at 出e

也actions occ叮 ster回耳池cifically. As a fur由er altemative，也eenantiom巳.rs may be 

separated by liquid cluomatography using a chiral s阻tionary phase. S飽問。chemically

isomeric forms of曲 co甲pounds of formula (1)帥的，viously in揖nded to be included 

wi油田也已 scope of 由einvention.

20 Fur由前，由ec凹npounds of the present invention may exist in different tautomeric 

forms and all such 祖叫:omeric fonns are intended to be inc1uded withln the scope of the 

present inven世間

Particular cornpounds of formula (1) are those compounds wherein 

25 L is a radical offormula -O-Alk-C(=Q)-R 1, wherein 

Alk is Cl-6alkanediyl; and 

Rl is hydroxy, C14a1kyloxy or _NR2R3, wherein 

R2 is hydrogen or Cl -4alkyl; and 

R3 is C3_'JCycloalkyl or piperidinyl, which is optionally substituted with Cl -4alkyl or 

30 phenylmethyl; 

R2個d R3 may also bejoined toge出前 to form piperazin:抖， optionally substituted wi白

白_'JCycloalkyl， C3_7cycloalkylmethyl, Cl-6lÙkyl, benzyl，也.phenylCl-4alkyl， pyridinyl, 

pyrimidinyl or phenyl optionally substimt“咐出 Cl-4祉yloxyorh品。'; or 

R2血d R3 are joined togeth巳rtofon可iperidinyl， optionally substituted wi出

35 泊i臼zolyl臼rbonyl.

Prefl叮red compounds of formula (1) are those compounds where R 1 is _NR2R3. 
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Morep站起π'ed compounds are those p肥ferr巳d compounds wherein R 2 and R 3 缸t

joined toge血er to form a pipe阻且nyl substi個臨dwi曲 C3_7Cycloalkylme曲yl

Stillmorep阻ferred compounds，缸它 those more preferred compounds wherein R 1 is 

4-(cyclohexylmethyl)pipe間且nyl.

The most preferred compounds of formula m '"電
l-(cyclohexylme血yl)-4-[4-[(2,3-dihydro-2-oxo-l.!l-pyrrolo[2,3-b ]quinolin而-yl)oxy]-

10 l-oxobutyl]piperazine and 1-(cyclohexylme出yl)牛仔-[(2，3-dihydro-2-oxo-1H-pyrrolo

[2，3-b]q山nolin-6-yl)oxy]-I-oxopentyl]pipera且間， thepharm~阻U包間llyaccep阻.ble

addition salts thereof and the s即回chemically isomeric fonn~. thereof. 

The compounds of formula (1) c血.be prepared by re耳nng 個血間med扭扭。fform叫a

15 個)扭曲ep晶晶nce of a suitable dehydrogenating甜agent in a reaction-inen solvent 

。之尤以-4丈UL
m (日

The above 間action may conveniently be conducted using, e.g. 4，5-dichloro-3，ι 

20 dioxo-l，牛cyclohe扭曲叩e-l ，2-rucarbonitrile and the like as a dehydrogenating reagent in 

但當前ydrofur凹， 1 ，4也Qxane or a mixture of these solvents. Altematively，由e above 

時action may be penonn巳d in the presence of a suitable ca阻Iyst， e品 platinumon

charcoal, palladium on ch缸coal， in a suitable solvent, e.g. toluene, diisopropylben自由，

xylene, cumene and the like, optionally upon addition of a catalyst poison, e.g 

25 thiophene, and oprionally 扭曲e presence of a hydrogen acceptor, e.g. 2，5-dime血yl-2，4-

hexadiene, cyclohexene and the like. When using a èa回lyst as described above，自巳

reaction of (11) into (1) is P間fe間bly conducted at increased 阻mperat臨卸的rpressure

The cornpounds of f!回回自仄) may a1so bep間:pared by reacting an intennediate of 

30 formula (111) in the pres聞自 ofas四個ble catalyst, e.g. bis(triphenylphosphine)-

palla的m個)chlori品， ~甜甜s(triphenylphosphine)paliadium(O)， palladium on charcoal 

and the like in a suitable solvent, e.g. methylbenzene, acetic acid, propanoic ac泊，

2-me甘lylprop阻O1C ac姐， 2，2-dime出ylprop阻oic acid 阻d 血e Iike 
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Alternatively，出e compounds of fonnula (1) may be prepared by Q-alkylatiug the 

corresponding 6-hydroxypyrroloquinolinone compounds or a protected derivative 

5 甘lereof following art-lrnown procedu時S

The compounds of fonnula (1) c血a]so be convened into 開ch other following 甜­

lrnown procedures of functional group transformation, e.g. (當ans)esterification.

(當ans)缸nidati凹， and 血e like methods. 

10 For example，由e compounds of fonnula (1) wh臨inR1ishy宜。xy can bep間pared
by hydrolyzing 血ecoπesponding compounds wh白白n RI is CI_4alkyloxy, following 

art-known procedures. c.g. in 出e presence of a base扭曲配icL

Further，也e compounds of fonnula (1) whe扭扭 R1 is-NR2R3 can 出 prepared by 

reacUng 血e correspondirlg c的oxylic acid wi由 E卸的R3 扭曲epr自聞自 ofa suitable 

15 reagent capable of fonning amides, e.g. diphenyl phosph回yl azide. When using 血e

laner 缸ide compound. the reaction is preferably conducted in the presence of a suitable 

b自已 e.g. 盟~N-diethylethanamine. oprionally in the presence of a 且阻lytic amount of 

盟，也.-dimethyl-4-pyridinami間， in a reaction-inert solvent. e.g. N必dime由Iylformam祉，

l-methylpyrrolidin-2叫one and the like. The latter procedure, when conducted at elevated 

20 temperatures (preferably at 180-2∞﹒C) may yield a Curtius like rearrangement reaction 

as described in J. Med. Chem. 1993，狗，萃" 3252，血us yielding compounds of formula 

(I)wh自己in p is 1 

Altemative1y, said carboxylic acid may be conv甜甜 into a suitable reactive functional 

derivative thereof 8uch as, for example. an acyl hali4e or an acid anhydri缸， before 

25 reaction wi也 theamine 1甘~R2R3. Said自active functional derivatives may be p自pared

following art known methods, for exam阱， by reac由g 血e carboxylic acid wi血 a

halogenating reagent such 品. for example，由ionyl chloride and 由e like. An acid 

扭曲ydride may be prep缸吋 by間缸nng 朋 acyl halide derivative 明白 a carboxylate salt 

The functional d閻明白'es des叮ibed above are charact間扭d by R 1 being halo or 

30 Cl-4越kyloxycar切tnyloxy.

The ∞mpounds of formula (1) wh師inR2個d R3 fonn a piperazinyl group may be 

prepared by debenzylation of the corresponding phenylmethylpiperazine compound 
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followi月甜k:nownpr田ed田es e.g. hydrogenation. The compounds of formula (1) 

wherein R2 and R3 form a pi戶阻且nyl group may 由en be )'!-alkylated followi時間

known且.-alkylation procedures. e.g. reductive N_-alkylation. The compounds of 

f叩nulaωwhere:扭 R2 and R3 form a piperazinyl group subs岫ted wi出 2，3-

5 dihydroxypropyl may be prepar吋 by reac血直由e corresponding pipera且ne derivative 

substituted wi血 2，2-dimethyl-l ，3-dioxolanylmethyl in the presence of叩 acid.

ln all of the fa肥going andin 由e following preparation乳白e reaction products may be 

isol目edfrom 出ereaction m血個re and, if nece回ary， further purified accor吐ingto

10 m咄咄010耳目 generally known in the 甜

Thcin信rmediates of formula (ll) can be prepared by cycli司ng an intennediate 01 

formula 個日 upon ca恆lytic hydrogenation in師 presence of a suitable catalyst, e.g 

palla也.um 00 charcoal, in a reaction-inen solvent, e.g. 2-methoxye也anol， acetic acid and 

15 由e like. 

CH之:
4悶2 。一開

Altematively. 出e intermediates offorrnula 個)c血 be prepar吋 by cyclizing 阻

intermediate of fonnula (IV) upon catalytic hydrogenation in 血e presence of a suitablc 

20 catalyst, e.g. palladium 00 charcoal, in a reaction-inert solvent. e.g. ethanol, 2-methoxy­

C出anol and 出e like 

CH占
4悶。一 (11)

25 The intennediates of formula 徊。 can be prepared upon 回回Iytic hy，曲。Igenation of個

intennediate of formula (IV) in the presence of a suitable ca回I間， e.g. platinum on 
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charcoal, in a r目ction-inert solvent, c.g. 2-methoxyethanol and the li妞， p眉目erably in 也e

presence of a ca回lyst poison. e.g. 由iophene.

The intennedí臨s of formula (IV) c阻 be prepared by reacting an intennedi峙。f

5 formula (V) with a phosphorus yli血。，f formula (Vl) (Wittig re配tion) 旭 a reaction-inert 

solvent, e.g.ethanol, and the like 

L-c}-No, + (C6HShP' 

刊) (Vl) 

10 The compounds of formula (1)，曲epharmac凹tically 缸cep帥，lea釗ition salts 個d

stereochemically i曲間開cf<開抽血ereof血 well 品血cio阻nnedia峙。，f formula (11)，也e

pharmaceutically a品甸回.ble .他自nsal扭曲d 甜甜田hemically isomeric forms th間of，

缸-e potent inhibito自 of the phosphodiesl前asetypeill (c缸甘ioto世c-sensitive PDE III) of 

warm-bl∞也d自由nals， in particular humans. lnhibition of PDE m le“sto 個 elevation

15 of cAMP in canliac musç峙1 which in tum enhances sarcolernmal en句。fCa2+ in扭曲e

cell. incre晶es the release and reup阻keof Ca2+by 血e sarcoplasmic reticulum and 

probably also incre閏間也e senslt1咱可 of contractile proteins to Ca2+. As a result an 

m聞自edcon官缸tile force of血ehe叩開間閱 (positive inotropy) as well as a fas眩

目l阻曲曲。f血eh間沉。ositivelus咽。py).

20 P缸ticularly important is the ob時間ation 也且也ep四itive inotropic and lusitropic effects 

generally do oot coincide with a simultaneous inc晶晶eofo出erha前nodyn缸nic variables 

such as heart ra阻 and blood press叮'c. Concommittant in口它自es of heart rate and/or blood 

pressure would indeed put extra s官回non 由e heart and cancel 血e beneficial positive 

cardiac inotropy and.lusitropy. ln vivo exp甜rnents with the ins阻ntc凹npounds of 

25 formula (1) show mode間.te sys悔:mlcvasωilation and hence a decre由ein bl。叫 press阻

Thehe甜甜.eg凹e叫ly only in口eases 酷 high dosei.ln all，也em叫1 compounds of 

formula (1) signific朋tlyin口ease cardiac ou中ut by cardiac positive inotropy 叩d

lusitropy and without rn句orinf1u聞自 on hean rate andlor blood pressure. 

30 Consequently, the compounds of formula (1) and (11) are considered 10 be valuable 

therapeutical 也ugs for臨ating warm-bl∞dedanim訟， p缸世cularly humans, suffering 

加rn Congestive H目rt Failure. Congestive H叫阿lure is apa品。physiological s臨

出al is defined by the 扭曲Uity of the heart 10 p阻npadβqua臨缸nounlsofbl回x1 10 出e

periph巳ral sites of 血巳 org叩ism， wi出 consequent f:世lu阻 tom凹t血emetabo1ic
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時quirement of the body. Said condition may間5ult from a heart attack. infection of the 

h間丘. chronic hypen叩sion， deficiencies in 出e operation of the he甜 valves 阻d other 

diso吋前sof出eh目rt leading to Congestive Heart Fi且lure.

Some of the subject compounds show the advantage of having improved water 

solubility when compared to 血e 3rt compounds 

In vicw of their useful pos咄咄 inotropic aI'!d lusitropic proper血仇t1le subject 

compoun也 may be fonnulated into various pharmaceutical fonns for a由mm甜甜。n

10 P田poses. To prepare the ph訂maceutica1 compos血onsof血is inventi.on，血 effective

amountof由e particular cornpound, in 恤se or acid addition s俾 form，扭曲e ac包ve

mgr世ient 的 combined in intimate admìxture wi曲 a pharrnaceptically accep回ble 回血缸，

whichmay 阻kea widev缸;e可 of fonns depending on 血e fonn of preparation desired for 

administration.τbese phannaceutical compositions are desirably in uni回rydosage f<叩n

15 suitable, prefe阻b旬， f.叮 a由ninistration orally, rectally, percu祖neous旬， or by parenteraI 

i吋血oon. Fore:λarnple， in prep甜啥也e compositions in oral dosage fonn，祖.yof血e

usual pharrnaceutical media may be employed, such 帥. forex血nple， water, glycols, 

。山， alcohols 個d血e likç in 趴C 臼品。，f oraI liquid prepar曲ons 5uch 血 suspenSlOns，

syru阱， elixirs and solutions; or solid carrie'間 5uch as s固自h間. sug缸丸 kaolin，

20 lubricants, binders, disintegra世ng agents 曲d the like in 出e case of powders, pills , 

capsules and阻blets. Because of their 間.se in administration, tablets and capsules 

自:present the most advantageous oral dosage unit form , in which case solid 

phannaceutical carriers 帥。bviously employed. For parente叫∞mposlttons，也e carn.er 

will usually comprise sterile water. at least in large part, though other ingredients, for 

25 ex位nple， to 血dsolubili旬， may be included. Inj目table solutions, for example, may be 

prepared in which 出e canier comprises saline solution, glucose 501ution or a mixtu間 of

saline 個d glucose solution. 1即回祖ble suspensions may also be prepared in which case 

appropriate lîquid c缸riers， suspending agents and the like may be employed. In the 

compositions suitable for percutaneous 曲ninis固的n， the carrier optionally comprises a 

30 penetration enhancing agent andlor a sui回ble wettable agent. optionally combined wi血

suitable additives of any nat阻e in minorproportions, which additives do not cause any 

si那if扭曲t deleterious effi目的間也e skin. S缸d additives may facilitate the adminis回.Uon

to 出e skin andlor may be helpful for preparmg 曲e desired compositions. These 

compositions may be al由mms即ed in various ways. e.g. 自 a transdennal patch, as a 

35 spot-on 叮扭曲 ointment Addition s剖tsof血ecompour曲 of fonnula (I) due 扭曲曲

in口eased water solubili可 over 也e corresponding base fonn, are obviously more suitable 

m 也eprep缸胡on of aq田ous compos祖ons



9 

ltisespec區llyadvan阻geous to forrnulate the aforementi.oned pharrnaceutical 

compositions in dosage unit forrn f4前 e且e of administration 個d unifonnity of dosage. 

Dosage unit fonn refe凹 to physically dis明te units suitable as uni回ry dosages, each uIlÎt 

5 containing a pr甜甜noinedqu血呵。f active ingredient calculated to produce臨d由ired

也明，peutic effect in ass四iationwi曲曲e required phannac凹tical carrier. Examples of 

10 

sllch dosage unit forms are tablets (including sco自dor∞臨d .tablets), capsuJes, pills, 

powder packets, waf帥， injectable solutions or suspensions 個d出eli峙，阻d segregated 

multiples thereof. 

In.view of the usefulness of也e subject compmmds 扭曲e 官回.tment of Congestive 

H且nF缸lure it is evident that 出e present invention provides a me曲。d of treating wann 

blooded 血imals suffering from Congestive He甜F且lu間，別dme由od comprising 也e

sys阻micadmini甜甜00 of a pharrnaceuticaJly ef:白白且ve amount of a compound of 

的 f∞nula(l) or 個)前 apharmac曲回到lyaccep阻ble addition salt thereof叮 a

臨時ochemically isomeric form 臨時of in admixture wi血 aph缸ma臼utic祉 carrier. In 

general it is cont開'plated that an effective daily amount wouJd be from 0.01 mg/kg to 4 

m位g加dyweight， mo申 preferably from 0.04 mg/kg to 2 mg/kg body 明ight.

It is evident 曲atsa且deffec包ve daily 位nount may be lowered or increased depending 

20 on the 自sponseof也e 間a也d subject and/or depending on 出e evaluation of由e physiciru. 

pres叮ibing the compounds of the instant invention τ'he effective d泣]y amount ranges 

m叩tioned hereinabove are therefore guide1ines only and are not intended to limit 血。

scope Or use of由e invention to any ex祖訓

25τne following examples are intended to illus甘'ate and not to limit the scope of出e present 

invention 

ElI盟旦旦且旦旦

30 A. I':renaration of由eint白media也S

ElI俱且旦i

a) Amixtu間 of ethyl 5-(3晶nnyl-4-nitrophenoxy)pen阻noa阻 (0.ωmol) 個d(4，5-di

hy由o-2-hydroxy-5-oxo- 1l!-pynol-3-yl)triphenylphosphonium, hydroxi缸， innersal t 

35 (0.57 mol ) in ethanol (15∞ml)wass曲唱d and refluxed for 1 hour. The solvent w們

removed.項，e甜siduew由 S由redinme血ylbenzene 訂le resulting precip1!"'.'" 

fùt叮ed off, washed with methylb閉目前， 2,2'-oxybispropane and dried, yielι~ 

(61的 of (E)-e也yI5-[刊(2，5-dioxo-3-pynol地nylid凹的me由yl]斗.nitrophenoxy].
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pen回oate; mp. 112.40C (interm. 1). 

10 a similar manner th叮ewe間 prepared:

(E)-e出yl 4-[3-[(2，5-dioxo-3-pyrm1idinylidene)methyl]-4-ni甘'Ophenoxy]butanoate

(interm.2); 

5 (E)-3-[(2-nitropheny1)me出y1ene]-2，5-pyrm1idinedio峙; mp. 174.10C (interm. 3); 

e由y1 (E)-[3-[(2，5-dioxo-3-pyrm1idinylidene)methyl]-4-nitrophenoxy]ace扭扭;mp

147.8'C(i口阻rm. 9); and 

rnethyl (E)-ι[子[(2，5-dioxo-3-pyrrolidinylidene).methyl]-4-nitrophenoxy]hexanoate

(interm. 10). 

10 b) A mixture ofin間nediate (1) (O.l79mol) in 2-methoxyethano1 (6∞ml)and 

thiophene, 4% solurion (4ml) was hydrogenated at 500C wi出 platjnum 00 activated 

carbonσ%)(8g) 自 a catalyst. After up阻keof 血e theoretical 缸TI9unt of hydrog間， the 

catalyst was filter苟且 off. The precipita峙， which was formed overnig:恥， wasfilte阻do旺，

wasl間是 with ethyl ace扭扭 and 2,2'-oxybispropane and dried in vacuo, yielding 42.7g of 

15 product. The filtrate w目 evaporated and the 甜甜ue was stirred in e血yl ace阻te. The 

p間cipitate was filtered off. washed with ethyl ace旭te and 2,2'-oxybispropane and 曲1ed

in vacuo yie1ding a second pornon of product (13.8g), which was crystal1ized frorn 

methoxyethanol, yielding 8.3g. Tota1 yield: 51g (82.2%) of ethyl (E)-5-[4-amino刁-

[(2，5-dioxo-3-pyrmlidiny1idene)methyl]phenoxy]pentanoa阻; mp. 183.5"C (interm. 4) 

20 ln .simil缸m血nerthere w品剖so prepared : 

e血yI4-[4-缸nino-3-[(2，5 -dioxo-3-pyrro1idinylidene)methyl]phenoxy]bu且noa阻;mp.

i 76.50C (interrn. 5); 

methy1 (E)-ι[4-amino-3-[(2，5-dioxo-3-pyrrolidiny!idene)methyl]phen凹y]hexanoate;

mp. 178.4'C (interm. 12); and 

25 ethyl (E)-[4-aminc的-[(2，5-dioxo-3-pyrmlidinylidene)methyl]phenoxy].ce扭扭 (interm.

13) 

。 lntermediate (訂仰的mol) in acetic acid (250ml) was hydrogenated at 5日。 Cwi出

palladium on .cúvatedcarbon (1 0%) (4g) 品 a catalyst. After up扭扭 ofthe th叩間tical

缸nount of hydrogen, the ca凶yst was filtered off and washed with a臼tic acid. The 

30 fi1 trate was evaporated and the residue was 出iled up in ethano1. Th巳 preclpttate was 

fil回red off, washed with ethanol, 2,2'-oxybispropane and d.ried in va叩0， yielding 

15.2g (80%) of ethylι[(2，3 ，3a，4-te甘ahydro-2-oxo-lH-pyrro10[2,3-b ]quinolin-6-

yl)oxy)butano.te (interm. 6) 
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五且也!lk2

b) ^ mixture ofintennediate (1) (OJXJ7mol) in ethanol (15伽l)w血 hydrogenated at 

鉤。C and at nonnal p扭扭ureWl由 p叫l~也um on activated car個n (10%) (2g) as a個凶ySl.

5 Afterup祖keofthe th聞自由al amount of hydrogen, the catalyst w阻 filtered off and the 

filtrate was evaporated. This fraction was stiπed in boiling ethyl a血ta間， filtered off, 

washed. with ethyl acetare an吐 2，2'-oxybispropane， and dried (vacuum), yielding l.Og 

(45%) of ethyl 5-[(2，3，3a，4-tetrahydro-2-oxo-1H-pyπolo[2，3-b]quinolin-6-

yl)oxy]pentanoate; mp. 179.7'C (intenn. 7); 

10 In a similar manner 曲ere was prepared : 

ethyl 4-[(2，3 ，3a，4-tetrahydrφ2-oxo-1旦-py叮oI0[2，3-b]quinoli.毛-yl)oxy]bu阻noate;

mp. 177 .1 oC (interm. 6); 

methyl 6-[(2，3 ，詣，4-tetrahydro-2-oxa- l且一pyrrolo[2 ，3品]quinolin-6-yl)oxyjhexan回餌，

mp. 199.3'C (inteηn. 15); and 

的 ethyl [(2，3，泊，4-tetrahydro-2-0叩-IH-pyrrolo[2，3句]quinolin-6-yl)oxy]acetate (intenn. 

16) 

E耳組也立

A solution of intermediate (3) (帥立的mol) in acetic acid (15Oml) was hy曲。Igenatl吋

20 under atmospheric conditions with palladium on acrivatedcarbon (10%) (2g) as a 

catalyst. After uptake of the theoretical amount of hydrogen，由e reacnon mlxture was 

stirred and refluxed for 4 hours (H2 removal). Th凹， the catalyst was fùtered off and the 

filtrate was evaporated. The residue was washed with 2-propanol (40ml), then 世ied.

yielding 2.53 g (64%) of 1 ，3-dihydro-2旦中yπolo[2，3-b]quinolin-2-one; mp. 261.l 'C 

25 (interm. 8). 

B. F>reoaration of the final comnounds 
h鈍llhl

a) A solution of intennediate (6) (O.0064mol) in te間h~街ofuran (8日ml) was stirred at 

30 70'C (oil bath). 4 ，5-dichloro-3 ，6-d叩xo- l ，4-cyclohexa也ene一 1 ，2-dicarbonitrile (2.1 6g) 

was added in Qne portion and the rnîxture was stirred for 5 minutes. A second porti叫lof

4，5-d日由 loro-3，6-dioxo-l ，4吋clohexadiene-l ，2-dic缸加m出le (0.00158 mol) was ad出d

and the 阻action mixture was stirred for an additionall0 mìnutes. The solvent w缸

eva戶rated. The residue was stirred in a mixture of CH2Cl21 CH30咀 90/10 and washed 

35 with wa記f. Insolub1e ma但由J was removed by fiJ trarion 胡d the fIl trate was ev叩orated
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The residue was pwified by column chromatography over silica gel (eluent: CH2Cl2f 
CH30H 95/5). The p叮e fractions we:肥 collected and the solvent was evaporatedτbe 

residue was stirred 祖 boilinge血anol (3伽nl) 前1e precipitate was 扭扭扭d off, washed 

刷出 e曲曲。1 個d 2,2' -oxybispropane and世ied (vacuum; 60-700 C), yielding 0.76 g 

5 (38.1%) ofe由yl 4-[(2，3-dihydr軒2-oxo- lfi-pyrrulo[2，3-b]quinolin-6-yl]oxy ]bu棚oa間，

mp. 181.40 C (comp. 1). 

In a similar mann前由erew且 P血pared : 

ethyl 5-[(2，3-dihydro-2-oxo-1且-pyrrolo[2，3-b]quinolin-】ιyl]oxy]pentanoate; mp. 

180.90 C (comp. 2) 

10 b) A solution of compound (1) (0.013伽nol) in a mixtu肥 of sodium hydroxide IN 

(O.040mol) 加 e曲曲。1 (40 ml) was st盯吋 atr，∞m 阻mperatm_e untiI the reaction w自

complete. Then, HCI IN (40 ml) was added and the resulting mixture w且 C聞自n回.ted

underred血ed pressureτberesidue w晶 stirred in water 缸站出e resulting precipi個時

W出 fil隨時do缸， washed with water and也ied (vacuum; 700C) 割草5 fraction w由 S也red

15 in boiling e曲曲01， filtered off, w阻hed wi由 e曲曲01 and 2，2'-oxybispropane，由間由ied

(vacuum 60-700 C), yielding 3.22 g (86.5%) of 4-[(2,3-dihydro-2-oxo-1fi-pyrrulc• 

[2,3-b]quinolin-6-yl)oxy]butanoic acid; mp. . 2600 C (comp. 3). 

In a similar rnann叮 there ，was p阻pared:

5-[(2，3-dihydrc←2-oxo- lH且pyrrolo[2，3-b]quinolin-6-yl)oxy]pent血oic acid; mp. > 2ω。c

20 (comp.4); 

ι[(2，3-dihy曲。-2.0x.c卜 1fi-pyrrolo[2，3-b]quinolin-6-yl)oxy]hexanoic acid (comp. 18); 

問d

[(2,3-dihydrn-2-oxo-1且-pyrrolo[2，3-b]quinolin-6-yl)oxy]a，問世c acid (comp. 19). 

25 駐坦且旦互

Amixt叮e of imermediate (6) (0.06mol) , 2,5-dimethyl-2,4-hexadiene (40g) in 

methylben起臨(的Oml) was heated ov叮night at 1950 C (closed vessel) in 出ep甜甜nce of 

platinum on activated carbon (10%) (3g) as a catalyst and a 4% solution of thiophene 
、

(2ml). The mixm阻 W晶 cooled， filtered over dicalite 個d washed with methylbenzene 

30 The precipi個tew自 S世red in a mixtu時 of dichloromethane and a自由 acid (50/50) 叩d

filtered Qver dicalite.τbefiltra阻 was evaporated and the residue was stirred in boiling 

e出血。1， filteredo缸" washed and dried in vacuo, yielding 14.5g (77%) of ethyl 4- [(2 ,3-

dihydro-2-oxo- l旦cpyr四10[2，3-b]quinolin-6-yl)oxy]but叩oate (comp. 1) 

In a simi1ar mann前 wasp目pared:

35 ethyl 5-[(2,3-dihydro-2-oxo-lfi-pyrrolo[2,3-b ]quinolin-6-yl]oxy ]pentanoate (comp. 勻，

methyl 6-[(2 ，3-dihy曲研2-<lxo- lfi-pyrrolo[2，3-b]quinolin-6-yl)oxy ]hexanoate (comp 

20); 
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e曲yl [(2，3-dihydro-2-oxo-1H-pyrrolo[2，3-b)quinolin-6-yl)oxy)缸包扭扭 (comp.21).

區盟ilhl

Diphenyl phosphoryl 祖de (0.OO85mol) was added to a mixture of compound (3) 

5 (0.OO59mol), 1-(cyclohexanylme出yl)piperazine (0.∞72mo1)，迪拉-diethylethanamine

(0且124 mol)and迪拉.-dimethyl-4-pyridinamine (，叫alyticqu叫ity)in 盟.，N-dime出yl­

forrnamide (30 ml), stirred at room 阻mperature. The reaction m i:1c:.ture w甜 stirred

。vcmight at room 阻mperatu田. Dichlorometh個有 (2∞ml)was 姐也d and the mixture 

was washed with water. 訓lC organic layer w扭曲ied， filtered 個d the solvent was 

10 evaporateι 甘lC residue w回到i時d in boiling methanol (2Oml). The precipi扭扭 was

fi!tered .off, washed with methanol and 2，2'-oxybispropane，由e9 世記d This fraction 

(1.5g) was dissolved in a mixIU阻 of methanol/methanol(NH3)!ttichl間。methane (515/90) 

血1d filtered over silica gel column τ'he desired fractions were collec臨d and the solvem 

was evapora阻d. The residue was stiπed in boiling methanol (2加11)， fi!tered 0缸，

15 washed with meth叩01， 2,2'-oxybispropane and dried in vacuo at 60"C, yielding 1.36g 

(51.2%) of 1-(cyclohexylmethyl)-4-[4-[ (2,3-dihydro-2-oxo-IH-pyrrolo[2,3-b )quinolin-

品yl)oxy]-l -oxobutyl)piperazine; mp. 227.2'C (comp. 5). 

lnasimilarm朋n叮曲目旭W前ep間pared

H 
，N~N~ 

0=夫 I 0 一一
'\.--'屯、~/-、 " I 、

........", -......, "'0一(CHv"-間)p-C-(NH)m-弋JFR
20 

Comp. n P 自1 XIYIR physical data 1 sal凶

N。 (D1j)~_irl﹒c) 

6 4 。 。 NIN cyclohexylmethyl 194.7 

7 4 。 1 CIN phenylmethyl 234.0 

9 3 。 。 NIN l-butyl 198.4 

10 3 。 。 NIN phenylme血yl 221.8 

11 3 。 。 NIN cyclohexyl .2HCl.1/2H20 

12 3 。 。 NIC lH-imidazol-2-y1carbonyl 255.0 

13 3 。 。 NIN 2-pyridinyl 249.1 

14 3 。 。 NIN 2-pyrimidinyl 260 

主立 4 。 。 NIN I phenylmethyl 206.8 
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αiCl3!(æ30H/NH3)/ tetr曲ydrOfl旺叩 90/5/5). The eluent of the desired fraction was 

evap田a祖d and the residue (O.4g) was 口ystallized from ethanol. The pr回ipi瞌睡W自

fil扭扭d off, washed with a sma11 缸nount of ethanol, 2 ,2'-oxybispropane and 曲ied

(祖cuum;ω。C)， yiel也ng 0.150g (5.3%) of N-cyclohexyl-4-[(主3-dihy曲。-2-ox叫!:l-

5 pyrrolo[2，3-b]quinolin-ιy1)oxy]-N-m曲ylbu扭曲曲idehemihy'扭曲; mp. 203.90 C 

(comp.17) 

益也巫且主

的 Am叫個晶。fωmpound 10(0∞78mo1) 祖 2-me出oxye曲曲。，1 (250m1)w回

10 hy，曲。gena臨dat鉤。Cwithpa1l叫ium on acti.vated carbon, pall叫ium cQntent 10% (1 g) 

asa 且祖lyst. Af間 up祖ke ofH2 (1 equiv)，也ecatalyst w晶 fil個edoffand 也efùtra阻

W品 evapo:扭扭4τberesidue w扭曲rred in bo姐姐gethyl ace祖隘，到祖，red off, washed 

withethyl a臼扭扭曲d也ied (vacuum), yielding 2.4 g (87%) of 1-[4-[(2,3-dihydro-2-

0"←1!:l-pyrrolo[2，3也]quinolin-ιyl)oxy]-I-oxobu句l]piperazine (comp. 35). 

15 b) Am叫m: of∞mpound 35 (0.0067 mol) 血d 3-cyclo戶昀loxy-4-me血oxy-

b閉目ldehyde (0.∞91 mol) in 2-me血oxye曲曲。，1 (150 ml) was hy'曲。genated at鉤。c

wi血 pa1ladium on activa阻d回rbon， pa1ladium ∞ntent 10% (2 g)晶 aca阻Iyst扭曲e

P自sence of thioph目le， 4可" solution (1 ml). After uptake ofH2 (1 eql山v)，也e catalyst was 

fil師叫 offand伽 fù回祖W晶 evap個副:ed. The residue was purified by column 

20 chromatography over silica gel (eluent: æ2CI2尤H30H 94/6). The pure fractions we血

collec阻d and the solvent w血 evapor刮目iτnen自id田 wass血面d in boiling e曲回01. The 

precipi祖祖 W自 fùteredo旺" washed with ethano1 and DIPE, then dried (vacuum), 
yie1ding 0.62 g (16.6%) 1-[[3-(cyclopentyloxy)-4-me曲。Ixyphenyl]me血y1]-牛[4-[(2，3-

dihydr<r2-oxφ1!:l-pyrrolo[2，3-b]q咀nolin-6-yl)oxy]-I-oxobutyl]piperazine; mp 

25 194.1'C (comp. 36). 

益也臨旦

Amix個問 of∞mpound 32 (0.0085 mol) 油 a白區c acid (95 ml) was stir阻d for 10 hours 

at60 0Cτbesolventw晶 evaporatedτlleresidue w甜甜rred in water個d 曲is mixture 

30 was alkalized wi曲 an aqueous amrnonia solutionτlle water layer w晶晶par目巳dand

ex甘acted withαhCI2Iæ30H 90/10. 前1C separa記dorg阻止 layerw品 dried (MgS04), 

fù臨時d and the solvent was evaporated. The residue was pu討fied by column 

chromatography over silica gel (eluent: CH2CI2l(æ30H/NH3) 90/10). The pure 

fractions w四e collected and the solvent was evaporateιτ11e residue was stirred in 

35 DIPE. fil臨咽。缸~ washed and v缸uum 甜甜，但elding 1.05 g (28.2%) (:t)-4-[4-[(2,3-

dihydro-2-ox<r I!:l-pyrrolo[2，3-b]quino1in-6-yl)oxy]-I-oxobu可lH-hy曲。'xy-1-

piperazinepropanol hem曲y曲或肥; mp. 219.7'C (comp. 37). 
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C.Eh~nnac洞10討c.a:l f'!xamnlf':.c: 

百lcposi且，vemo個IpiC andl田itropic effect of曲ems阻t compounds w閏甜甜甜甜 byan 

invitro 晶S呵呵臨m 抽血臨ct 扭扭bi出ge能cton 血.eph田戶odies個'8.se type III and in 

扭扭扭voexp白宮nentincl田ed-chestan臨S祖國zed dogs by mo且回祖g cardi缸 and

5 h揖m剖y田mlce:扭扭尬。f曲回國.venous 加lusi吋ection of由eins岫tcompoun也.

區缸單垃i立: 1nhibition of Phos咄咄ie!tt，甜甜 tvnem (PDRTTD. 

Phosph咽i自即ase activity w自m聞聞自d in an incubation medium (2∞ μl)con扭扭曲E

40 mM T.恕， 5 mMM也α2， 3.75 mM2咽訂閱.ptoe曲ano1， [3日]cAMP and [3H]cGMP 

10 (310mα抽血的 at pH 7. 1. For every pt叩個，Uon，恤e- and concentratÍon-d句曲曲nt

ch血ges in cyclic nuc1eotide hydt叫ysisw間也m開sured. From 血eseda恤. a protein 

concen聞自nw晶 ch咽n that showed a lineat in口ease in phospl叫iesterase 帥Vlty

d世祖g anincub曲叩開t咽。f lO m詛酷折。C. The enzymati已缸tivityw晶 st甜剖 by

adtli包.on of substt"a阻阻d stopped 10 min 1a間 after曲e tubeswere 官ansferred 阻 a

15 wat目抽血 at 1∞。'C for 40 sec. Af即由e 個lbesh泌 heenc∞，led 的 room 阻mp叮耳帥、

“抽line phospha描e (0.25 g/m1) w甜甜血dand由em四個問 W自 1eft 酷 370C for 20 ntin. 

τbemixturew晶 subs呵uently app1ied to a 1-m1 DEAE戶S句had聞 A-25 ∞lumnand

washed IWice with 3 m1 of 20 mM Tris-Hα 國 P祖 7.4.羽田 3H-1abe1ed reaction 

ptodu咽 in 曲eelua阻W的 quan晶晶 by liquid scintillation countinι 

20τ1Ieinhib岫nge能ct of the present compounds 00 目nine heart phosph吋ies也.asePDE

nlwasm目sured at diffa:ent c聞自ntr曲。ns ofthe 祖stant compounds. The IC50 valu自

werecal叩1ated gmphi個llyfrom 做出us obtained inhibition values. Table 1 shows 

avai1ab1e ICSO va1ues of血epre臨別 compounds 00 canine hean PDE m 
25 I幽且i

Comp. No 臼血ne heart PDE III 

~直(1~M)

1 0.29 

2 0.062 

0.33 

0.018 

6 0.0024 

7 0.058 

0.30 

15 0.0018 

16 。.027

17 0.0076 



-17‘ 

益也且垃且L

P'ositive inOtroDv and lusittonv. bl<x世 oress凹'e and heart rate ín rloQ'~ 

τne"明 compo:也ndw晶 d扭曲Ilvedin 個 aqueous gluco.直e soluti.on in a concentration of 

5 Img.ml-1. The experimen阻 were perfonn閣。n 3 Be.gle do.gs of eith叮 sex and v呵呵

age, ranging in body weight from 11 個 18kg 個吋i朋 13kg) 質也自ùrnalsw由它

in回，ven叩slyan扭曲曲zedwi血. mixture o.f 0.015 m品kg-1 sc句d缸揖ne血dO.05

mg.kg-1Io.fen阻nil.τbeanimalsw回-e intubaum with • cuffed endo.回ch間I tube. 

h區:nntttentpo喝iúvepress間 ventilationw揖 perfonned wi由 am血阻血。fpress阻ized 且r

10 個d o.Xyg閱 (ωμ0)， using a volume叩IßtroUed ventilator (Siemens E1em吋.ln 血e

阻的trol period the coz∞n血ntratio.n in the expired air (ET C02), as de間minedwi血 a

C句no.graph (Go.uld G吋art)， w阻 kept 蚓、0.1% by adjustment o.f 曲e resp:rrat<吋叫wne

(resp. ra阻=油勘目也s.min- 1). A ∞ntinous intravenous infusÏon ofO.5 mg.kg-1.h-1 of 

etom旭atewass扭扭dimmedi臨Iyaf也r inductio.n. Body 阻mperaturew甜 moni阻edwi曲

的 a曲ermistor positioned in 血ep叫mODary 缸扭扭y. To prevent bJo.od cl剖血gh句曲風 1∞o

IU.kg.1 i凡， was a，也ninistered.

Theel回trocardiogram (ECG) w晶 derived from limb I回ds(s扭扭曲rd lead 2). Left 

venuicular (L VP) 個das，咽nding aortic blood 伊-ess血海 (Ao.P)werem且suredby

E叩開deca出C闆且已.00 via 血e femoral宙間閻明ith high fidelity 回師回甘p

20 micromanomete自個o.neyweU). The 0.出erfem個-al veinw晶 C個nulated for inj血tionaf

saline at roorn 阻mp咽值3扭扭曲erighta回回n 曲dfori月ectio.n of 曲e 阻.stcompounι

Peak ascending a明cbl∞dflowvel叩tyw甜 me自ured 的rrou仙也e right carotid 制問

wi血個 el且toma，伊eticc且he輝也pprobe∞m且也dto.sq阻rewaveel，自岫咽a伊etícflo附

meter υ甜甜enS個enófic Ins山m師rs). Thefollowing variabl臨 -10即 alia- w師

25 calculated ∞-li間， us咽lly at 1 min intervals: heart ra扭扭lR)， di晶叩Hc (AoPd) 甜，ruc

blo.od pressure, left venuicular end-di品回1時仰自S田-e(LVEDP)，出e maxímum positi鳴

曲dm缸imum negaóve rate of change o.f isovolumic L VP (L V dp/dt max and min, 
respectively). the maximum p田itive first師叫叫.videdby加 actually 由velo阿

press阻 in the left venuicle (L V dp/dlm且間). The time const刷的o.frel且aUonw個

30 m曲sured wj曲曲6回e of an exponential analys扭曲at also es回n.ted the 盟ymp祖祖.

Afteras阻bilizationp聞自d， the animals we時間臨d by intrave曲回 bolus 川自tio.n ofthe 

臨st compound at 3的 m區 ínterv叫 in cumulative doses of 0.0∞'5， 0.∞1 ， 0.∞4， 0.016， 

0.064，札125 個dO.25 mg!kg 

The 阻st∞mpo血泊s have positive ino宜OPlC proper拉回扭扭曲C目edby 曲C 阱。noun回d

35 and significant incr聞單 in the variab臨時旭削的 cardi缸間如回扭曲已Vdpldlm缸， LV

句，/dt.扭扭/Pd) 前le test compounds have positive lusi回picproper面試晶 evidβncedby

也esignific個t decrease in 甘10 也necons岫tofrel且atio.n. Upo叫“血i世strationof血e 悟到
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compounds, sys包mic and pulmonary peripheral v晶cul缸間S的個n臼 dec甜甜e

signific個tly.τlris indicates that the test c個可抽血面 have曲o addi包，onal systemic and 

p叫monaryvas吋i1atory propertiesτ1tis unload油gof曲e hearto血urs without altering 

heart rate, but with concomitant inCI回.seinc缸甘iacou中ulτE自e positive inotropic and 

5 lusitropic. 個dv目odila間y effects of也e compounds are long-l曲回耳.810田 the changes 

扭曲e variables last for mb扭曲曲 30 min after the bolus injection. 

T.ble 2 shows the ch個gesinhaem四iynamicv缸i.bles measured 5 minutes af包r

cumulative in回V間ous bolus adminisnation of.some of the p間ent compounds in Beagle 

dogs. 百le variable AoPd ~也astolic aortic bl00d pressure) shows 油e decre品e in bl00d 

10 press間電 (v曲“il.tion) ， l竄出e influence of曲e present compow1Cls on 血ehe甜扭扭，

LVdp/dt抽x(也em缸lmumpoSl世ve rate of change of isovol~ic left vennicular 

pressure) shows the positive inotropic effi間.

h且已
15 Calc血阻d dose (in mg/kg i.v.) producing • 30% incr開sem 臼吋jac ∞n回.ctility (LV 

20 

dp/dtm缸)， .30% 血口它自einh回且扭扭(HR)， .15% 扭曲ction in diastolíc aortic blood 

F四sure(AoPD) 曲d.15%扭曲ctionofto個lsys阻rnic vascular resis祖nce (TSR) 由lative

to premedication valu自呻 5 min after 血e i.v. administration to 扭曲S由etized， cl個ed­

chest dogs (n=3 for each ωmpound) 

D.C:omoosition exam叫自

“Active ingr吋ient “ (A.I.)曲 used由uughout these examples relates to a∞mpoundof 

formul.(叮叮(II)， .phann配問世回lly.c血p回ble 甜dition salt thereof 前 a

25 stereochemically isomeric fo凹n thereof. 

R.xamnle 12: ORAT. DROPS 

5∞ Grams of the A.J. w晶 di血。lved in 0.51 of 2-hy宙間yprop曲曲c .cid and 1.5 1 of 

血epolye的lene gly∞1 .t 6O-80"C. A加c∞lling to 3D-40oC 出問 were ad血d3510f

polyethylene glycol and 血enuxture w晶 stirred well 叮1間也E油 W晶 added • solution of 

30 1750 grams of sodium saccharin in 2.5 1 of putified w.ter and while stirring 血erewe間

.dded 2.5 1 of c血oa flavor研dpolye曲ylene glyc叫斗s. to a volume of 50 1, provi，也ng
an oral drop solution compri國ng 10 mg/ml of A.I.. The resul甘ngsolutionw扭扭ledinto

sui且ble 間也祖iners.
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Examnle 13 : ORAL SOLUTION 

9 Gramsofme出yl 4-hy曲oxyben甜甜甜d 1 gram of propyl 4-h判roxyben四a阻 we曲

dissolved in 4 1 of boiJing p閩西iedw宙間.ln310f 曲is solution were dissolved fi田t lO

grams of 2，3-dihy曲uxybu祖nedioic acid朋d thereafter 20 grams of 血eA.I官，el甜前

5 甜，Iu由nw晶 combinedwi曲曲e remaining p甜 of 出，eformer四11ution and 1211,2,3-

F征司plII也肘。4 缸，d310fs叮恤阻11 70% solution w冒ead也d曲e眉to.40G凹msofsodium

saccharin we:由 dis凹，lvt姐姐 0510fwa宙and 2 ml of raspb<認可阻d2mlofg∞臨berry ，

師團n回 were added. τnela臨r 叫uUonw閏閃開binedwi曲曲eform缸'. water was added 

q.s 阻 a volume of 20 1 pro明ding 曲。ral 叩Ilution comprising 5 mg of the active ingre-

10 dientper 但由poonful (5 ml). The resulting solution was fiUed in suitable con回ners.

E.x lIIDole 14 : CAPSULES 

20 GraIDS of the A.I., 6 grams sodium la阻yl sulfa悟， 56 grams s個rch， 56 grllIDS lac回惘，

0.8 grams∞1110泊aisili∞10 dioxi曲， and 1.2 grams magnesium s臨aIa曲 we祖 vigorously

15 s也red 個ge也叮. Theresul血gmixtu甜W品 subsequently fùle吐血個 l∞Osui阻ble

har由nedgel祖ncaps叫間. comprising each 20 mg of伽缸tive 祖p咱enl

R,xamnle 1 弓﹒FlLM-COAT空DTABLETS

hnaration of血ble地問皂，

20 A mixture of 1∞ gramsof 出eA.I.， 570gr缸ns 1缸扭扭曲d200 gr宙間 S扭扭hw晶 mi甜d

well and therenf間 humidified wi曲 asolu且on of 5 grams sodium dodecyl sulfa阻研d lO

gramspoly甘nylpyrrolidone (Kollidon-K 90 @) in about 200 ml of water. The wet 

powder mixture w晶叫別咽. dried and si巳ved again. Then there was added 1∞ g缸ns

ffilcrocryS個lline cellulose (Avi曲1 @) and 15 grams hy也可閉目edveg間他leoil(S阻rotex

25 @). The whole w田 mixed明11 and compressed into table筒， giving 10成抽回blets， each 

containing 10 mg of曲e active ingredi凹L

品館且直

Toasoh瓜。n of 10 grams methyl cellulose (Me也，oce]ωH悶的 in 75 ml ofd閉目urated

e曲anol 血.ere was added a solution of 5 grams of ethyl cellulo唱扭曲。ce122 cps @) in 

30 150 ml of dichl田間1前hane. Th聞出erewe間 added 75 ml of dichloromethane and 2.5 ml 

1 .2，3-propane肘。1. 10 Grams of polyethylene glycol w自 mol阻n 曲d 也隨solved in 75 ml 

of dichl咽。me血血也 τ'he laner solution was added to 曲efonn叮叩d出en 曲目ewe間

added 2.5 grams of magnesium 回回dec個叫巴， 5 grams of polyv臼ylpyrrolidone個d3昀

mlofconcen圓圓叫0叮 suspension (Opaspray K一1-2109@)and 曲ewholew阻

35 homogena曲4τne 扭曲letc田間 werecoa'阻dwith 血e血usob扭曲ed mixture in a c阻nng

appaIatus. 
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Rx.mnle 16: INJECTARI.F. SOLlπ10N 

1.8 Grams methyl 4-hydroxybenwate回d 0.2 grams propyl 4-hy曲。xyben目a祖 were

dissolved in abo叫 0.510f加ilingwa'即如呵前面on. Af即c∞üog to about 500C曲的

W間必也d while stining 4 grams lactic 且id， O.05 gr宙間阱。pylene glycol 個d4 grams 

5 of由.e A.I.. The sol曲曲糊C∞led 阻 room岫P甜甜血阻dsupplemen闡明也 wat自

f叮 2月ection q.s. ad 11, giving a 叩lution comprising 4 mg/ml of A.I.. The solution w自

st叮ilized by fùtration (U.S.P. xvn p. 811) 個d f1lled in ster油∞n阻iners



21-

已重且呈

1. A compound having 曲e fonnula 

《瓜。)

ap抽血1臨utically 缸cep帥，Ie 甜dition 叫曲巳.reof or a stereochemically i個meric form 

曲目eof. wherein 

10 Lisaradicaloffonnula -O-Alk剎H)P-C(詣。〉蚣. wherein 

Alk is C1.@lkanediyl; 

pisO凹 1; and 

R 1 is hydroxy, Cl-4alkyloxy or-N斜斜I wherein 

R2 is hydrogen 叮 Cl-4alkyl; 缸咀
的 R3 is C3_7"ycloalkyl or piperidinyl, which is optionally substituted wi由 Cl-4叫kylor

phenylme血yl or C3_7cycloalkylmethyl; 

R2 andR3 may 刮目 b是 joined 個ge出er to fonn piperazinyl, optionally substi且也dwi曲

C3_7"Ycloalkyl, C3_')CYcloalkylme血yl， Cl_t;alkyl叩ñonally substitu阻dwi血 one前徊。

hydroxy grou阱， 2，2-也me由yl-I ，3-dioxolanylme曲yl， ben勾1， halophenylmethyl, 

20 (cyclopentyloxy)(methoxy)phenylmethyl, diph間y1Cl抖kyl， p戶dinyl， pyrimi也nylor

phenyl optionally substituted wi血 Cl-4alkyloxy or halo; 叮

R2 曲d R3 are joined to侈品巳rtoformpi~削也nyl， optionally substituted 咱也

imid缸。lyl回rbonyl

25 2. A compound acc自甘ing to claim 1 wherein Rl is -NR2R3. 

3. A compound acc四吐ing 阻 claim 2 wherin R2 and.R3 缸ejoined 個ge出叮阻 fonn a 

piperazinyl substituted wi血 C3-7CYcl咽lkylme出yl.

30 4. A compound acCOI甘ing to claim 3 wh目em 由e∞mpoundis I-(cyclohexylme血yl)-

4-[4-[(2，3-dihy也o-2-oxc←l.!j-pyrrolo[口令]quinolin-6-yl)。可]-l-oxobutyl]piperazine

or I-(cyclohexylme由，yl)-4-[5-[(2，3-dihydr軒2-ox←1.!j-pyrrolo[2，3-b]quinolinιyl)

oxy]-l-ox(平entyl]piperazine. a phanna曲曲cally 缸cep旭ble adrlition salt the.回tfora

s閉目Z加ntically is凹沮間cfonn 出er曲E

35 
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5. Aph缸maceuti回1 composition comprising a pharmaceutically a血ep回ble carrier and as 

缸tive ingr甜ient an effecrive positive inotropic and lusîtropic amount of a compound as 

claimedin 血Y of claims 1 to 4 

5 6. A process for p血P血ng a composition as cl國血ed in claim 5 characterized in that a 

也erapeutically effective 缸nountofac凹npound of formula∞扭曲irned in血y of claims 

1 10 4 is intimately mixed wilh a pharma回uti，叫ly 缸:cep坦ble 血紅ier.

7. A compound as cl目med in any of cla且msl 個 4 f，叮 U扭曲 a medicine 

10 

8. Aproce田 for preparing a compound晶 cl咖edin anyof吋aims 1 to 4. 

且也&!盛起且~

a) reacting阻 int開ned扭扭。Hormula (11) in the presen血 ofadehy也可ena回g reagent 

15 in a 阻action-inert solvent 

。之尤以一《XL
) I nuv ) 

何
V

b) r，甜甜ng an intennediate of fonnula (III) in 出ep阻阻n血。f a suitable catalyst in a 

20 跑回tion-Înert solvent 

LGT;立: 一一一一一- (1) 

) I I I ( 

阻止 ifd閏E咽. converting the compounds of fonnula (1) into each other following 甜"

25 抽own functional group trar祖fonnation reactions, and funher, if des由也 converting 血e

compounds of formula (1) inlO a sall form by個atmentwi曲 aph缸ma由utic叫ly

ac∞p祖bleacid叮 b血e， or conversely. converting the salt fonn in扭曲e free base or 血e

free acid by II回tmentwi曲“坦且. respectively血血泊阻d/or preparing st回老田 hemically

i甜田間icfl凹ms 曲目-.of.
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9. A compound having 由eform叫a

。〈文以 m 
司 5

個 addition salt血帥。foras回eochemically isomeric form 血ereof， wh師回 Lis 扭

曲曲ledfl扭曲e compounds of formula (1) in cl血m 1.

10. A compound having the formula 

10 ounqz m4 

an addition salt ther明f明 aster苟且hemically isomeric fonn 曲目四fwhe:扭扭 L商品

definedfl扭曲e compounds offormula (1) in cl且m 1 and Z is nitro or 缸nino.


