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b (wherein R', R?, R, R4, R, Z, k, m and n are as defined hereinbefore; R® is a hydrogen atom, a methyl,
methoxymethyl, benzyl or 2-tetrahydropyranyl group; R” is a hydrogen atom, a hydroxyl, methoxy,
methoxymethyloxy, benzyloxy or 2-tetrahydropyranyloxy group) with an oxidizing agent, and

3. A phatmaceutical composition which contains a compound of the general formula {l) or its
- so hydroquinone form as an active ingredient,

In the above general formula (l), the group represented by R* includes, for example, thienyl {2-thienyl,
3-thienyl) and furyl {2-furyl, 3-furyl) groups. These groups may have 110 5, preferably 1to 3, substituents in
arbitrary positions on the rings, and such substituents include a hydroxyl group, halogen atoms, such as
fluorine, chlorine and bromine, alkyl groups of 1 to 3 carbon atoms, such as methyl and ethyl, alkoxy

65 groups of 1 to 3 carbon atoms, such as methoxy and ethoxy, and acetyl, phenyl, p-tolyl, m-tolyl, pyridy! {2-
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We compound {l) and its hydroquinone form
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mole of the compound (ll), and as the solvent, there sre preferably used, for example, methanol,
- acetonitrile, ethanol, dioxane, 1,2-dimethoxymethane and aqueous solvents of these. The reaction
temperature is 10 to 80°C, while the reaction time is normal'y in the range of 3 to 10 hours.

The compound of the general formula (il) where R® is a hydrogen atom and R’ is a hydroxy group,
namely a hydroquinone compound, can be readily derived to the quinone compound (I} by use of a mild
oxidizing agent, such as air, oxygen, Fremy’s salt, ferric chloride, ferric sulfate, hydrogen peroxide and
peracids. These reactions are carried out normally in the presence of solvent, and as the said solvent, there
may be mentioned, for example, methanol, acetonitrile, dioxane, 1,2-dimethoxyethane and aqueous
solvent systems consisting of these organic solvents and water. When air or oxygen is used as an oxidizing
agent, the reaction is conducted while maintaining a pH of the reaction solution at a neutral to weakly
atkaline pH {pH 7.0 to pH 9.0). in order to maintain the pH, a suitable buffer {e.g., phosphate buffer) is
employed. The reaction temperature ranges from —10°C to 30°C, and the reaction time is normally up to 24
hours. 2
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§ R1>" R3 ﬁ(ﬁvunsat fa s (linolic aci - Imolemc acld ra

§ sCH (CH2) sinotesic Zé?ffé yfe%% {i':nc acid), 6:; %&gh? if, ?ign %97@:5 rgclds
| is as defi taﬂﬁb:d’tﬁheadﬁbi@f)oﬁrﬁ):hnb ritlabtiviy t d? st tebx 1§.9 Uk {dHes, Bfydidxy-
t hr oughzot heicashtetraenalic agid, mpemhmosahtrmtéaacidonpw 6emmlm e AW ¥ty in animal
Si nce the tpariments.reanseatentiy ahd camgdunds (1) snd)diak ofkHeypresent dybitltinecah be expected to -
 OXi i 8'8 hefa UF'° 8@{ E!°Ph\t'§?et'%3/%9ﬂ§ mmlsjemevma, 1abbitd, gionkeys, human, etc.)
%! datlon Mmationgi te t il
nor mal | y E 0SC ero is, s hﬁ@%'g H.Ee Hena m%ﬁf:&?o:se;gn%
conpoung. ﬂr@ u¥éf.§lV¥s% %‘ rﬂi@l‘: ja'f e tuﬁ‘%‘ iasis, cerebral-
i nt er changsrclt Siobveﬁatab R y &umwna%emcgmau ?:2 i liver,
conpound (Hepatitiazs hépatcaizhiasis,, hyp! erequsvamu:ﬁemuaduuﬁ eg%ﬂﬁné fase yﬁae&tﬂf,rm ncing -
conpound (3geRty ageingtrbacted ld@marrcapmsqablandmmrbmgxmlmaebol“smvarﬁéri%&tuii@%ém The
physi ol ogi p°B’<‘.H§dﬁ) gnciia) Wbﬁﬁ“b'ea redetdining aioddzecls grogp bihibittopsbioxane synthetase -
equi-val ¥nt, ?i P‘t“ Vi in aﬁﬁﬁw erihed actions,cand cprobe used ok 9n ansitrombetic agent
t he hydr oq he S mém 7" “’ 'BH uRt 195 FxPraBiEC T URP sty F?fé'a%&‘a"g'é’“kﬁ?mﬁ’fa'

method with tlﬁ@c pcﬁmmolf Qi'ler P Hﬁ{ ﬂ\ge rgﬁbb“§ C!Qxl@i@ SR8 b d Va0 5 s{eéj%frallly or -

45 sodi umpatdntaiit,casaiech 6086 pharRsde0tids sitibli§ '1'996 SaPEREUEHRsi
(1la) havendmiaotaphdess isotdns m]eceblalsdlpmﬂtt supb itori6s} prephret Sy MitgRherR vitR rse -
(a) carbo r\‘"P‘Hﬂ Ph@"@PMtheﬁcwmfle trerigrs.i excipientsuett.cllpgnitiecdosagel lovet viriee depending
opti cal |y (289 gﬁ enteig !setftreatﬁq'enoete of etwre';!'sgh@rcqggmndsf ﬂ(;; t)lsamfi etc., :;a'e -
c or a a a, is favorably
(11 a) of taﬁg rﬁi?% sm dose %sﬁagé -a e?{gé’ﬂ ﬁé{hgg go nggnlggi I?odymﬂvght gref'grably about 0.2 -
opt i cal }y mlg 14 IR JbBut oo HALRD
The compounds (l) and (lta) of the present inv-ntion have a bulky group alpha {a)-position carbon atom -
) in the side-chain of the quinone or hydroquinone nucleus, and because of this characteristic structure, are -
- less susceptible to an inactivation reaction due to in vivo metabolism. Consequently, the compound can
maintain the effective blood concentration level of drug and thus demonstrates improved efficacy at a |
45 lowered dosage level and long duration times as compared with the known quinone compounds. The
compound of the general formula () where R* is a functional group containing a imidazole group exhibits -
specific double inhibitory effects on 5-lipoxygenase and thromboxane synthetase simultaneously, and is - _
favourable for the application as a cardiovascular drug.
The compound (ll} can be produced by either of the methods to be described below. The compound 7
s0 (lla) can be otained by allowing a compound of the general formula: -

This Sheet Has Been Repl
| AR i
y 55 Rl R3 o
. IIb)
R2 CH (CHp) r—+2 —CH3) iR
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twherein R', R? R’ R*, R®% Z, m and n are as defined hereinbefore; R,, is a methoxymethyl, benzyl or 2- "

hydropyranyloxy group) to undergo acid hydrolysis or catalytic reduction known per se to conduct
65 deprotection. '

ules -

tetrahydropyranyl group; R'* is a hydrogen atom, or a methoxymethyloxy benzyloxy or 2-tetra- . -



} gr Oup:
1 2- tetrahydropyranyloxy group) to undergo acid hydrolysis or catalytic

q 60 The conpound (1) of the.present invention.exhibits~nELabQLL§ﬂl_______;'
; aneltoratlng action for polyunsaturated_f i ds (Iinolic Cld :
gy-linolenic acid, a-linolenic aci &P &’rgzn%{i égaci d, di hom) Ben ]aced
aci d, el COSRER} AEBRhFodak fi. o RReloufis!bthb Yohdtblibirduy Y act i vi t

perOX|dat|on 0 atty acids (ant|OX|dant activity), or |nh|b|

of 5-1ipoxygenase netabolitegjge.g., |eukotrienes,

5- hydr oxyei cosat etraenoi ¢ ac d 5- peroxyelcosatetraenolc acid, |ipoxins,
etc.), %and al so has | owR*ex /RBN ani mal experinents. Cbnsequently, t he
conpounds (1) and (Ila) 59 the present invention can be expected t 11c)
devel op the therapeuticx_'t D .s~yLQ@ﬁ &ﬁgqgﬁgg qgals (mce, rats,

4 rabbits, nonkeys, human, it gﬁ i nst erlo , such as bronchia
4 asthmay, psoriasis, in- fla i medi at e type aIIergy, arteriosclerosis

t h | f d dj
ep nooreSBI: RERERIC b3 P § o ool el SRiorb 3 T anefoge oo rarom

i“nf ection dnd are useful as a drug, such as antiasthmatic, antiallergic
agent, therapeutlc agent for psoriasis, cerebral-cigculatory netabolism
aneliof%ting agent, preventi gent arter- | oscderosols,
g§ fatty liver, hepatitig, q§pa pcllrhos neunronltls
| Mmune regulatlng agent pr-o=~s ai nst bacteri al
i nfection and prostagl andi n- throanane ating 5 agent.
The compounds (1) and (Illa) where R4 |s a group cofltaining a imdazole
group exhighi P activity in addition to
t he above- gebrsacf:é%g%pac h §¥g’3ﬁ%&?tacﬁ§€eeéét}gtg #og@mgn antithronbotic agent for
Mfe purpose of prevention and treatnent qf15for exanple, thronbosis,
cardiagginfarction, cerebral in- fargtio heagt failure, arrythma, etc.
4 The conpound of the present inventi Y7 NS toxicity, and can be safel¥
§ administered orally or parentally, 10 duich or as pharmaceuti cal )
i conpositions [e.g., tablets, capsul sive of soft capsul es and
m crocap- sules), solutions, injectable -gglutions, suppositories] prepared
4 by kixPhg themwi th the per ee known phar 1Tt ceutlcally acceptable carriers,
exci pi entwherinceacirpbthe symbris Gﬁ&g@"qdé\!’éq'“tt?&'?)éé'ddéﬁ@ﬁﬂ?wfu W"Fﬁ’éfmm"'a
condition of the patients to ge6étreated, route of adm nistration,

4 conditions of the disease,yett., the co ound, for .exagple in the case of
{oral adsinistration to hitam CHin {CHgy nlﬁ&if‘l’fﬁ:ﬁz |§ﬁ§§gr abl y adm n| st ereIN) o

{ at a S|ng dos ornall out 0 1 é)

{ et olbingh ;:zgitgj etﬁzsﬁgg, A D ggg%ﬁ Hhere

{ conpounds pleldnce 8fiad @ o> pdub.u@n £ $do a%.ﬁ. oL L.e'he.sa

1 (2) - pogj t e&BoxyRBRAP cah @%b bR uﬁmnmosna # Eorhydtin@ Bf ItKiOféheral

4 nucl eus, #msulaecause of thls characterlstlc structure are | ess susceptible

§ to an inactivation reaction due to in vivogrmetabolism Consequently, the :
onpound can maintain 20 ttmaeﬁﬁéctcue’5T053~gqn@entrat|on | evel of drug(v)-'
and thus denonstrates inproved efflca6y1eg owered dosage | evel and Iong
duratlbﬁ tlnes as conpared Wi t h the ,LKnown u none co ounds he coqg

of the gefdes f@#h foresn’|is 2 gf ﬂP?f? N5t pm ?@ mwmd
|rndazole . ££ : n-polar: $ Vg‘_ :mi zcwﬁma
f5 i poxy mgmr &\ E CE S:E &%ﬁ? ?Pﬂ%aﬁ@e e'ihm rg?gég?%agﬁdcﬂl&un;@E]@ng:'slztggsgéﬂl&m;%e
i for

; e‘nﬁﬁflfbﬂ@ aéld, (ﬁcﬁﬁdhbréilf@?ﬁ@-ﬁﬁ&'e@d’ ) ifl khEkempBrature rangé16f 0a6TI0NI0d (1 1)
can be pr od usssd; thig condehsation feaction depeinsdpob chdmplubiitcinisbiventioéthewwomptrend (1) and the

{ conpound (dattivjty ofithelreidotatdlyse dmbyhabd'mmmrg (W) oo fMicthe aeaeﬁort ¢ntalysd neqds|to be changed - N
i fornmul a R!J@ @ccordmg to the combjipatiopp thg;g@qq %.l) Aad v g,)?g{e t of the acid catalyst
t

(rt b) éf‘%ﬁ?g pf about 1@9 togp n gs t 11 rmadi out
ker ei n% e;%m %m k dco ittf)ﬁs ’I’he be’gtr:]txzonlun ér gyr tle';egtenol cor
Fhe®o b & Q@prwuc@d Wﬁﬁ%gﬁ{w&&%ﬂbub@ Biﬂﬁb Q¥nerél Formula:

reducti on known perse to conduct deprgi8cti on.
&0

Rl R3
3 (rxd) .
R CH—(CHZ-)—IT OH :
734
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} Qut of the compounds (I11), a conpound of the general fornula v 40 R15

Riy*"t yR3 45 R~~~vCH ( CH2+) n Z) of CH2 ) kft-RS(Il OH A4 (wherein
R, R, R3, R4, Rs, k, mand n are BB B17Th@5hdB&i nbefore; RI5 is a
hydrogen angiBrdh &, Y, HeORdnd W £/ Bs detfhed HisrembMore: R i§ @Mndify BRRER.D-tBi¥athildpWaRdl or
a conpound ntholiRetBNRbay; R'OlidTHIWydrogen btdn$ or tah@elhBRY, AeRARUXY, 2hRRhydfopiinyioxy or
01- 4' | f Jq3 methokyié&hyldxygrdugdio Bib a lBbmpburidl of the general formula:

4 (11t) 5 ' R2A>) ON (wherein each of the synmbols Is as

{ defined *her ei nbef or e) and a conpound g8 t he general fornula: 10 216 xI - CH

4 - (CH2) n- | Z17+CH2) OSm R - R 3 - (1'V) 15 (wherein k, m

 n, RS and Z1 are as defined hereinbg . FS( | s a hydroxyl, acetoxy or -
bower, al coxy group or a hal ogen ato 6 is a group, represented by R4 or &n

N 'ﬂré-%hsex?ce of an acid catal yst.
Qut of the conmpounds (lic), a corrpounRQ;f 4e formula (lic) where R5 is a
car boxyl group can al so be obtained by 'allow ng the conpound (111) and a
conpound ofwhénn @RS R, RF, RTIR Band2i) afédas- defiged<héréiikBefors; &F is 3/halbgenVdiGhE KdlloWéd by
& IS as def i retdtehsation wirthlaabampouriti df3ke gendyal fmulader go condensation In the a
~presence of an acid catalyst. This condensation reaction is carried out in
a non-pol arsol vent (e.g., nethyl ege_ﬁ? qu'zéi.gz) ptof orm benzene, tol uegwrx)
| sopropyl ether, 1,2-dichloroethane, I 1,2, 2t tFachl or oet hane) in the »
presence ofwhmmeinmkiadd cabml asdefifel Wereinbaforen Yt isi d hydbsdedaterh by b HykifoRyIAéPboxyl, alkoxy-
al um nuff crarbenviier 2-tetrahwsrapyeanyloxy droup Z; isl-#@RGsdrf oni ¢ aci d, D- canphor - _
g sulfonic acid, etc.) in the tenperature range of 10 to | 000C. 30
#:Si,nce this condensation reaction depends he solubility in solvent of
e conpound (111) and the re- activiT® acid catalyst with the
conpoung (IV) or (V), the reaction cataly eeds to be changed suitably
accor di ng thahe ipeesereif ncidsarwith référenaosfbisvdadgnsition rasdiof,| the réasti¢n/donditios to be
§ anount of adeptedcvary with & indhe combaundd¥t. Irsthercasaef Z heige a0f-Cabougrods, for exanple)n-
ol es to tPavll H‘gm':iﬁ‘!i“'f‘lhvﬂﬁ".’e- pplassiyra hydriden sqdium apvdecetc.Ale usRdAs & bRBic jeagericln the
oxygen- £y e®88hiP#M®As. The reaction under oxygen-fee conditions yields the -
pherdl i c or hydroqui none com 35 pound (IIc he conpound (I1b) can be
produced by hal ogenating a conpound of e[-genkral formul a: 40
RI g Rk__f'CH CH2+- OH . (11d) 46

35 group, on the other hand, potassium carbonate, sodium hydroxide, sodium hydride, etc. are used.
A compound of the general formula (il) where

T
40 Zis —C—

I

CH,

N\ and k is 0, with Rs being a carboxyl or alkoxycarbonyl group, can also be produced by allowing the
45 compound (Vl) and an isobutyrate to undergo condensation in the presence of a base. In such a case, -
lithiumisopropylamide is preferably used as a base. This reaction is carried out in an anhydrous solvent
(e.g., diethyl ether, tetrahydrofuran) under an atmosphere of inert gas (e.g., argon, helium, nitrogen) in the .
temperature range of —40°C to 30°C.
The compound (lid) can be produced by subjecting the phenolic or hydroquinone hydroxyl group of -
so the compound (lic) to either of methylation, benzylation, 2-tetrahydropyranylation or methoxymethylation -
reaction, followed by a per se conventional and known reductive alcoholation reaction with lithium -
aluminum hydride.
Also, the compound (lld} can be produceci by reacting a compound of the general formula:

o Rl8

(vxzxxﬁi

60

{wherein R, R?, R®, R'” and R'® are as defined hereinbefore) with a compound of the general formula:

X2—{CH,}=—Y2 . "
N 2'n This Sheet Has Been Reﬂ (IX)::
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(wherein R1, R2, R3, R4 and n are as defined hereinbefore; Rl7 is a nethyl,
benzyl, 2-tetrahydropyranyl - thoxynet hyl group; R18 Is a hydrogen
~atom or a nethoxy, benzyl ox§gr ﬁ&‘r%ﬁ}d%pyranyl oxy or met hoxyme- thyl oxy

gro + X2
( ¢ g,m Féorpxgan & oo a%do:iazlfi epreré?rfnb A%}, 3;5% )&fgﬂ# & J:yﬁr%gvrﬁ'ef)taesﬁgf@d{gpwgy@)f
her ei rrbﬁf -@a&mnm thé camPpadrag Aml) kit khe ﬁ&h.bmdmy whiRR-cohlpriSes SorivBi@ing the
r epmatwlvseaproah etthe Detzgt grodp intd ahaanion infhé)drédengd daf HBirothg as (egn nvtiutyiiitisium,
nmﬂmt”ttmjm.ﬂﬁeurg diisprerlylamiderstcd follaned by fe@elign Withydn w-halogenoalky! derivative (IX),

( VI EEI;‘;S‘"‘* Wﬁ%‘l”!ﬁ ({d) Thiseea °ar'%°5£a¥dcfé‘ﬁ inTRIgYgrepetetplydsgfuran W‘e‘f“é € eh Fggen

p the pr tra m(rsy e in theemper: t
ato % @0 t mg’s&gtﬁre ndltsons are E ?r’laa of l:bo}gmétgn%;efa Wﬁ'@?g
r O\_/ Qonsists of the compovfnd (hb) where R*is a~rFEtF\7I~_ in iYo tcs'rﬁbe
I's condensat | O react 1 on,

13 eﬁ@ﬂ&&d% §Ekn adtiBh.erence o
reaction condltlons to be adopted vary with Z in the conpound (VII) In the

case of Z being a -C.CG group, for exanple, n-butyllithium, sodium 15
Thydri de, potassi ur’r‘RlNdrl de, sodium anm de, etc. are used as a basic reagent.
I:-n the case of g g3 -0, 20 group, ongilidadiwy hand, potassium
'¢ar bonat e, sodi dI‘OXI de sodi um hydrl-d-r-el-r:'—a're used. A compound of
the general for )en
CH2 Zis CH 30 ar@R m 0, with R6 bei ng a carboxyl or al koxycarbonyl
group, can al so be pr odupgpl)by al l owi ng the conpound (VI) and an
Jdosobutyrate to undergo condensation in the presence of a base. In such a
case, lithium soprg la- mde Is preferably used as a base. This reaction
\;j carried out 0_as3hydrous solvent (e 9. diethyl gther, tet-
“ahydr of ur an) ﬁg an at rmsphere of inerﬁ&&i.éﬁ’fﬁgon hel i um
Ritrogen) In tR rcpo of - 35 400C to 300C. The conpound (lid)
can be produced byOR M@ctl ng t'he phenolic or hydroqul none hydroxyl group
of the compound (tlc) tofl Xt her of methylation, benzyl ation,
2-tetrahydropyranyl %4 on or nethoxymethyl ation reaction, followed by a per
se _conventional_jan reductive al coholatlon reaction with |ithium
3| b num hydr i & the conmpound (lid) can be produced by reacting a
conmpound of th I R
-~ H2-f onl7 (whe‘riel n 3 CﬁpéﬁRgs“M? and @%re as defined hereinbefore)
wi th a conpound of ORfie géneral formula: 50 X2-4CH2-nY2 H
35(1X) 55 (wherein X2 and n are(¥3Xdefined hereinbefore; Y2 is a hydrogem——
atom a hydroxyl, 2- tetrahyd{ n:}/ oxy or carboxyl group bhisSh
repr esent ed by:aﬁl}iﬁiécou-l)

=iihe G []1]}

40 0813 Me

N TR 0 1 D N A e A

(IIb-1)

_ \— (wherein R', R2, R?, R, R™, m, n, Y2 and R® are as defined hereinbefore); n, is an integer of 1 to 5).
45
: Example 1 (Compound No. 1)

D-Camphor-10-sulfonic acid (0.1 g) was added to a toluene sotution {50 ml) of 2,3,5-trimethyl-
hydroquinone (3.1 g, 0,02 mole) and ethyl 6-acetoxy-6-{2-thienyl)hexanoate (5.6 g, 0.02 mole), and the
, mixture was heated at 60°C for 6.5 hours, with stirring. After cooling, ethanol {100 ml) and a 10% aqueous

so solution {20 mi) of ferric chloride were added to the reaction solution, followed by stirring for 10 minutes.
s - The reaction product was extracted with isopropyl ether, and the organic layer was washed with water,

« dried {over inagnesium sulfate) and concentrated under reduced pressure. The residue was
i chomatographed on a silica gel column, and elution was performed with isopropyl ether-hexane (1:1) to
give ethyl 6-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)-6-(2-tnienyl)hexanoate {5.6 g, 76%). Its typical physical
properties and nuclear magnetic resonance spectrum data are shown in Table 1. By following the
“  procedure of this Example, the Compound Nos. 2 and 8 were prepared.

' Example 2 (Compound No. 9)

2,3,5-Trimethylhydroquinone (3.1 g, 0.02 mole) and 8-acetoxy-8-phenyloctanoic acid (6.0 g , 0.021
mole) were added to toluene (80 ml), and boron trifluoride ethyl etherate (0.3 ml) was added dropwise to
the mixture at room temperature, with stirring. The reaction solution was stirred at room temperature for 4
days, and then the solvent was distilled off under reduced pressure. The residue was dissolved in
tetrahydrofuran {50 ml), and a 10% aqueous solution of ferric chloride was added to the solution to conduct
oxidation to the quinone derivative. The reaction product was extracted twice with ethyl acetate, and the
organic layer was washed with water, dried and concentrated under reduced pressure. The resulting crude

- 60
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The reaction of the conpound (Vill) with the conmpound (IX), which conprises
converting the nethylene group of the benzyl _grQup into an anion in the
presence of a strong base (e.g., nElﬂrtQ/ﬂllta5gnp1met hyllithium This is the

repl acement e Ghs Babfatogra ﬁﬁ&]ﬁ a silida ¢ g 0% lt].rman:L aﬁﬂ Jélhlr‘Jﬂrﬂtnl ﬁg E%leawr. the
etc.), folqumib ¥rrJaﬂ@é3 nfé'a ffo fﬂ 1 GiveVRbhétiyi-8-13 .6-tri\§l ?4- '
t he COWDOLMzc{duIrﬂ):-Z-yﬁbdt&\d’&%ﬁtls 28, msa)qew;i.& r%rhar Iprbpaa i8Y B dhitlear magnetic resonance
t et r ahydr ofpectam daa are slydwreih Tetsle 1.8y fdljodvish the blvasdued bfahie Exaniplé, lite (ongsoaRa Roffio to
t et r ames hylSebhgridhiovtiraniendred.n t he tenperature range of 0OC to 700C. The
preferred reaction tem perature ondrt ?:) S are n the range of room

tenperature g).‘CaGSQr " 1%lfomc amdC 3 ﬂ}g e '
yl 1,8
compound ({4 lW?Joq% e '%Lg |e)dll @L@ 'gxy Q% o 021 -
t he per,qs Etn BN thE€mbdur®Was C for 18 hours. wrth strrrm After cooliftg) the solvent was distilled -
O(I dat i 0z dPundeHeduced présgﬂa)anﬂim@l‘hl(yﬁ)of IRvas added to the residue. A 10% aqueous

Wttig reattionoffefic chajde Ve adddd)to lhe@bﬁ)tlaﬁ), followed by stirring for 10 minutes{ bhd th& feaftion -

Xl) RLAR3 Preduct was extracted with eth\{Rgce)atd\The organic (a@@asnﬂamqwrmgrlﬂne‘d a@Rcdhcériirated

(XI'1) 14 g@der reduced pressure. Th qscphomatograp@ onasrllcaﬂgl ,gqc{ﬁutroum 8 Qg:ted
(CHZ) n’® 3)35'! wfé&‘? ;:ﬁto ﬁg hyl p‘}% um ﬁggw {¢ acid
pr was réc i} Is nd
her ei nbef qrual,ar r%grle 4 } rma- zf%re?%n 1’?’% lﬁggl e ?f this
40 dqm Q1 ¥ak Br added 't ene so

(50 m) of 2 3 5 trrnethyl hydr oqui none (3.1 g, 0,02 nole) and et hyl

6- acet oy- 6- géthr enyl ) hexanoat e Eanipleyd (CdnipdundNe)22) and 't he m xture was :

heat ed at 60 amphoB105suffonie @c-dvrﬁoﬂhg)sms Bdey toAd ttoluenso solintiny, (60t ik ref| 2,3,5-Gitnethyl-
n) and a a'@da 9sQ93m vrlr ﬁf!%erwfenv'merw'wrd@ 880 1 repleland

YZaction Pyt %VEAQO ol “'f"&?" Ip|ution-was evgporated under

5sur 9 r idu addin
prod CtstVfi‘én ﬁn sﬁéﬂf Y90 Wihites, Tho
washed i trncton at,du mast«&ausw.mane&mm meru-}e v, BFFng
r educed pnmheamr'a'dae utidks iréiuCed/préssOfe0 m.esaap chdfatogFaghied an eetncac §81 4&mn, and
and el ut i evtien wapperfaamaee withvisbhropgleghen o/gives-13:8,.6-trimeshyvd-1,4-betidoquinon 2:yB-6dd-hgthoxy-
6 3.5, 8- tpppwpwporgaqd {5eiraz B ipmpical physical groperti¢s and ll% mwicees(oﬁal&e ectrum
19 e¥§r rfyl;ﬂbtfalr By,folipwing rwf%mevm&h@eﬁxawag g Cempeunsiiinsces to 34and 68
spectrum ¥ 5?3-5( hown in Table 1. By followi ng the procedure of this
Exanpl e, the Conpound Nos. 2 and 8 weregprf ;ged 50 Exanpl e 2 (Conpound

No. 9) 2, 3, Sailirdinget Qﬁlohdéj'l@ﬂl# 5N ehnkote) lwab a 2to"R| €2-dieklBroethane solution (20 ml) of =
8- acet msy-hgdrohaingtedt.s 9,18 romalz) shd SpHenglibutyla&ade (mslget) 9 Witiale) fahdank riktur@Whstitated -
(80 m ), an@rGderchhaurs withgtiiride. Aftdnycboliighah-hydro¢ilo: adid (4Ral) udsladbedrtopw @ection
to the m i?'ut"e" éﬂ"Owe%hr $ti) loat‘%mut% T'PF rg@mron |snlgt-onmes éneasmvt with ethyl

was stirr § idue was

$ C er-et yl acetate -
di sti | |4§d % ﬁ&ﬁ?ﬁg@ iﬁ%&ﬂﬁg (0. ‘g‘ tggsr taref:e Nuclear
t et rahydr atargr.étrt rb rfﬁ) h :
added to the solution to conduct oxrdatron to the qurnone derrv- .
W, Example 6 {Compound No. 35)
Aluminum chloride (1.4 g, 0.01 mole) was added to a 1,2-dichloroethane solution {20 ml) of 2,3,5- . -

45 trimethylhydroquinone (1.5 g, 0.01 mole} and the mixture was heated at 80°C. A 1,2-dichloroethane
solution (10 ml) of 4-phenylbutyrolactone (1.6 g, 0.01 mole) was added dropwise to the mixed solution over

the 2-hours period, and the reaction was carried out under the same conditions for a further 18 hours. After .

cooling, 2N-hydrochloric acid {40 ml) was added to the reaction solution, followed by stirring for 10

minutes, and the reaction product was extracted with rsopropyl ether. The organic layer was washed with -
s0 water, dried and evaporated and the residue was dissolved in tetrahydrofuran (30 ml). A 10% aqueous

solution (5 mi) of ferric chloride was added to the solution, followed by stirring at room temperature for 10 -

minutes, and the reaction product was extracted twice with ethyl acetate. The organic product layer was =~

washed with water, dried and concemrated under reduced pressure, and the residue was. .

chromatographed on a silica gel column, followed by elution with isopropy! ether to give 4-(3,5,6-trimethyl- -~ -
s5 1,4-benzoquinon-2-yl)-4-phenyl-butyric acid (1. 2 g, 38%). its typical physical properties and nulcear

magnetic spectrum data are shown in Table 1. Py following the procedure of this Example, the Compound
Nos. 36 to 38 were prepared. )

Example 7 (Compound No. 40)

60 Boron trifluoride diethyl etherate (0.25 ml) was added dropwise to a toluene solution (80 ml) of 2,3- -
dimethoxy-6-methyl-1,4-hydroquinone (5.5 g, 0.03 mole) and 5-phenyl-5-valerolactone (5.3 g, 0.03 mole) at *
room temperature, and the reaction solution was stirred at 50°C for 20 hours and then concentrated under
reduced pressure. The residue was dissolved in tetrahydrofuran (20 ml), and a 10% aqueous solution {10 -’
ml) of ferric chloride was added to the solution, followed by stirring for 10 minutes. The reaction product *: °

65 Was extracted with ethyl acetate, and the organic layer was washed with water, dried and concentrated'_f;-_:-_- :
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65 trimethyl-1,4-benzoquinon-2-yl)-6-phenylhexyl carbamate. Its typical physical properties and nuclear
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~and the reaction was carried out under the same conditions forafurther 18

i hours. After cooling, 2N hydrochl ord i ) was added to the
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4 peraturse faid 19 givewfes. The reaction pro uctvvas extracted with et
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65 The organic layer was washed with water, dried and concentrated under reduced pressure, and the residue’’ -
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No. 44 was prepared. Exanple 10 (Conpound No. 45) v 40
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typ| cal phys- i cal propertles and nucl ear nmagnet |_c_r_esenanee4,peet—pum dat a

are shown in Table 1. By foll ow ng the procedure of

e
Cepound No. 57 was prepared. Exanple 12 (Conpound Jgh h&%e (10
m) was added to give to 1.20 g (3.68 mmwl e). of llll I! lI
6-(3,5,6-trimethyl-1, 4-benzoqul non-2-yl)-6- phenyl he ' g (3.68
x 3 mol e) of - potasssiun1cyanate foll owed by stirring at roomtenperature,
ang 1.38 g (3.68 x 3.3 nmle) of trifluoroacetic acid was added to the
m xture over the 5 mnute period. 5 Mn- utes later, the reaction
tenperature was raised to 40CC, and stirring was effected at 35 to 400C for
3 hours. 15 After water was added, the insoluble matter was filtered out,
arid | sopropyl ether was added to the filtrate to effect extraction. The
orjani c | ayer was separated out, washed w th aqueous sodi um chl oride
solution, dried (nagnesiunlsulfate) and evaporated. The residue was
chromat ographed on a silica g colum to elute with iso- propyl ether to
give 0.79 g (58% recrystallized fromlsopropyl ether) of :
6563,5,6-trinmethyl -1, 4- benzoqui non-2- yl)-6-phenyl hexyl carbamate. Its
typi cal physical properties and nucl ear nmagnetic resonance spectrum data 20
-are shown in Table 1. By follow ng the procedure of this Exanple, the
Compound No. 59 was prepared. Exanple 13 (Conpound No. 60) A 35 pl (3 x
1@%0 nmol e) portion of stannic chloride was added to a sol ution of

mol e) and net hyl isocyanate (0.17 g, 3.0 mmle) in dichloro- nethane 110
m) at roomtenperature, and the m xture was stirred for 30 m nutes. By
addi ng Ice-cold water, the reaction was suspended, and extraction was

efd ect ed. The dichl oronmet hane | ayer was separated out, wash-
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“13,5,6-trinethyl -1, 4-ben- 25 zoqui non -2-yl)-6-phenyl hexanol (0.98 g, 3.0




ed with aqueous sodi um chloride solution, dried (magnesium sul fate) and
evaporated. The residue was ¢hro- natographed on a silica gel colum to
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N 78 1.1—1.8 (10H), 2.21 (3H), 2.0—2.4 (2H), 3.59 (2H), 4.49 (1H), 7.25 (SH), 7.67 (2H), 8.05 (2H)
79 1.1—1.8 (6H), 2.21 (3H), 2.0—2.2 (2H), 3.58 (2H), 3.76 (3H), 4.45 (1H), 6.78 {2H), 7.24 (2H),
7.63 (2H), 8.01 {2H)
33 80 1.1—1.75 (6H), 2.03 (3H), 2.0—2.3 {2H), 3.59 (2H), 3.97 (6H), 4.46 (1H), 6.85 (2H), 7.13 (1H)
81 1.1—1.8 (6H), 2.02 (3H), 2.0—2.3 (2H), 3.60 {2H), 3.95 (6H), 4.29 (1H), 7.24 (5H)
w 82 1.1—1.8 (6H), 2.02 (3H), 2.0—2.4 (2H), 3.59 (2H), 3.75 (3H), 3.94 (6H), 4.21 {1H), 6.78 (2H),
7.18 (2(H)
83 1.1—1.8 {10H), 2.03 (3H), 2.0—2.3 (4H), 2.85 (4H), 3.60 {2H), 3.95 (6H), 4.23 (1H), 7.10 (3H)
\;’; 84 1.1—1.8 (14H), 2.02 (3H), 2.0—2.3 (2H), 3.60 (2H), 3.95 (6H), 4.27 (1H), 7.23 (5H) -

Example 21 {Compound No. 80)

Toluene {15 ml) was added to 0.76 g (5.0 mmole) of 2,5,6-trimethylhydroquinone and 1.28 g (5.0

s0 mmole) of 7-{4-chlorophenyl)-7-hydroxyheptanoic acid, and the mixture was warmed at 60°C and stirred.
0.19 ml (5.0 x 0.3 mmole) of boron trifluoride ethy! etherate was added to the mixture, followed by stirring

at 60°C for 15 hours. After the conclusion of the reaction, a large amount of the toluene was distilled off, and

the residue was dissolved in tetrahydrofuran (20 ml). An aqueous solution {10 mi) of ferric chloride (2.7 g,

10.0 mmole was added to the solution, followed by stirring at room temperature for 20 minutes. The

55 tetrahydrofuran was distilled off, and ethyl acetate was added to the residue to extract the reaction product.
The organic layer was separated out, washed with aqueous sodium chloride solution and dried
(magnesium suifate). The ethy! acetate solution was chomatographed on a short silica gel {10 g) column,

and elution was performad with ethyl acetate. The fractions containing the object compound were
collected and concentrated under reduced pressure, and the residue was recrystallized from ethyl acetate/

so isopropyl ether to give 1.52 g (78%) of 7-(4-chlorophenyl)-7-(3,5 .6-trimethyl-1,4-benzoquinon-2-

- yl}heptanoic acid.

o
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2.. .. EP 0 171 251 B2 was dissolved in THF, and an aqueous sol ution of
_ ferrl c chloridewas added to t solution. to carryout oxi dati-on. |sopropyl
ether (1 PE) was added to the LA 141 251,81 on, .and the m xed sol ution was
was iredh M th(¥8heinudd)ed and then evaporated under reduced pressure. The

nh\ uelina
S+

™
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|o &2 (18‘8, yikld oR>31 %) | ah 'illciiar
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| PE, hp. 142-1430C. 8 8. 70( 1H, cocﬁ*%?” o4ml s),

H s)} 1.98(9H|s), 1.57(2H, {d, {fHz). Exanpl|ex2g-
o To $0 nml of tpluene were adqded 2.2 g erties
€ (1.9 g, 10 mmple) and 4, Z-df Mmef hoxy- benzoq nydror.

Lnd D- ¢anpho fonlc aC|d (-1 p) was addeq It the
%atlih B hours wthCasHze@ag. Attt
eacti gn ‘sol it on was oncentrat ed undef reduced pﬁessure. The
rgsidue Mmas dilssolved in THE  and aqueous solutioh of ferriclchloride
wds addgd to tlhe solfution] followed 15 by stirrirg at roomterrporature [or

14 ng gutlesp 1 TH ¢ Q0 scexigacted Wi ORY. nd
tkergoggan?cile%réﬁa S ﬁ/as T{e)dﬂ\lm'@ te?x ried arast g \ﬁ%érai ?’ﬂ%cﬁr

rqduced |pressyre. The cruge prod- t was purifidgd Si I ica ge coI um
chromatgurapmusT g~ PE™ Y ;

-ret nUrypTrc Ty

315, 6-trli met hyl - 1, 44benzoful no hane (2.9 g, |81 P4 7.04(§14.28 ),
647A%H]| @) sHMe 5] HXRD" (6G0 ], 1.98(eH, 32433093(34 )4
Bfanpl e |25 (Cdnpoungl No. {LOg¢

1 He N HeHRee Me I\/eal 7 30
O we ne 35 To 100 m of toluene were added trinethyl hydroqui none (44 g,
- 4 mml e) and benzal chloride (2.3 g, 1.4 mvle), and after the addition of

heatéd at 500C for 18 hours under stirring cool ed under
reduced pressure. The residue was dissolved in THF s sol ution
of ferric chloride was added to the solution, followed y stir g at room
tem perature for 10 m nutes. isopropyl ether (IPE) was added to the
reaction solution, and the organic |ayer was i 40 washed with water,
dried and evaporated under reduced pressure. The crude product was purified
by silica gel colum chromatography using I PE to give

phenyl - bi s-3, 5, 6-trinet hyl -1, 4- benzoqui nonyl mrethane (4 g, yield of 74%. 8
7.17(5H, m, 3.71(1 H, s), 2.00(12H, s), 1.78(6H, s). Exanple 26 (conpound
No. 102) 45 A cooled solution of ceric amoniumnitrate (1.37 g, 25 nrnole)
In 50% aqueous acetonitrile (20m) was added dropw se to a sol ution of

/- (1, 4-di net hoxy, 3,5, 6-tri net hyi phenyi)octanolc acid (2 g, 6.2 nmole) In
80% aquepus acetonitrile (20 m) under lce-cooling. The reaction solution
was stirred as such for 20 minutes, and extracted with | PE. The organic

| ayer was washed with water, dried and concentrated under reduced pressure,
50 and the resulting crude product was purified by silica gel colum
chromat ography using IPE to give 7-(3,5, 6-

teimethyl -1, 4-benzoqui non-2-yl)octanoic acid (1.6 g, 72%. 2.92(1 H m,

boron trifluoride diethyl etherate (0.5 nl), the if; emdhmaha&#&su was

" 2.30(3H, t, 6Hz), 2.02(3H, 5), 1.99(6H s), 1.59(6H, n), 1.21(3H, d, 7Hz).

28




anpl e 27 (Conpound No. 119) 55 1, 2-Di chl oroet hane (15 M)Thimeaqllgseége& '
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) was added to the sol - utlon foIIovved by stlrrlng at 1 OOOCfor 1 hour

he solvent was distilled off, and acetone was added to the re- sidue,

ol | owed by concentration under I BebnipiélaDecenpoUnd.Nol88) crystals, which

epar at ed outTrimseiythyd@gLiacie (1.8, 10 Inirmele) enmd andhvcesmﬂtyatzhhnzmda&mmsd {25 g, 85
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To 100 mi of toluene were added 2.2 g (2 mmole) of trimethythydroquinone and 3 g (1.5 mmole) of "
ethyl 4-(1-hydroxyethyl)phenylacetate, and after 0.2 g of D-camphor-sulfonic acid was added, the reaction: -
solution was stirred for 18 hours with heating at 60°C, cooled and evaporated under reduced pressure. The -

65 residue was dissolved in THF, and an aqueous solution of ferric chloride was added to the solution to carry . *
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pound were coll ected and concentrated under reduced pressure, and the

resi due was crystallized to give

6-[4-(1-1nldazol yl)benzyl]-6-(3,5, A? 1t8é ?1

, 4- benzogait nmdatﬁ:nyllsc)mepwetberdli’abmt addé&d tBﬁhdiGachn soliithoit, bred the plixedsotetién wisedshed
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i romatogpaphy using sglution: IPE to give ethyl 4H1-43. .6-tr|met haprd-
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pr o- J‘ e bof ‘F 9’ t
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fProp-- 10ecrystallized from IP g% H) 7.1%(4H 4301128, B 3(2 ). 1.988H, s),
Me IVE 1.57(2H, d, THA /S) - CI)ZH 7 21
fH 7 .91 1 ZTC C24 330 06 R eP. 1 04 2 MOO KOO
~~( 4\/ 4 50) T- 104 2 t | e OExarhpl®©24 (Compound No.100) CO2 7 c, 69 .54;
r3.- 20 To 80 ml of toluene were added 2.2 g trimethylhydroquinone (1.5 g, 10 mmole) and 4 iydmthoxy-
75C 10 5 benzozwdrol g. 1 mmole), and D-camphor-sulfonic gcigh(Q. 19} was added to the mixture, fpjowed by
285H e§ ng at 60°C for ours with stirring. After cooling, the reactlon solution was concentrated er

reduted pressure. The residue was dissolved in THF, and an aqueous solutnort%éj_ 3ch[‘1! ide \ﬁs § ed
40 to the solution, followed by stirring at r temperature for 10 minut év
MLO Gs CZextracted wnt@tso@ro}:yl‘é%ep and efbrgg'uc layer was_ wshed with water, dried and then T

133 LI N yhdér rbditéd pressurdlThe cidde product was purified by silica gebddiuinn chrématdgréfitly u EE
H, 6 .he¥ane (1:2) to gnv@ﬁ(ﬂrﬁﬂh@phenwﬁﬁ GJIG&ethyl 1 Q—benzbh@!owlrﬁbthane (29 g, 81%). &

~C23 112804 P. I\/E
COZB PP (368.47) 156- 45 Examp%eZS(C%mpound No. 101)
c.74 97; 151rC I o 7 .6 6 ne C23 B
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e c, 68. 98; 108eC Me Me ‘ : ~~ ~ ~~H,
7 .0525 55 This is tepl acerent shee ~Dat o; 1311:
Me
OH
I

Me

To 100 mi of toluene were added trimethylhydroquinone (4.4 g, 4 mmole) and benzal chloride (2.3 g,

35 1.4 mmole), and after the addition of boron trifluoride diethyl etherate (0.5 ml), the reaction solution was

heated at 50°C for 18 hours under stirring, cooled and evaporated under reduced pressure. The residue was

dissolved in THF, and an aqueous solution of ferric chloride was added to the solution, followed by stirring

at room temperature for 10 minutes. Isopropyl ether (IPE) was added to the reaction solution, and the

organic layer was washed with water, dried and evaporated under reduced pressure. The crude product

40 was purified by silica gel column chromatography using IPE to give phenyl-bis-3,5,6-trimethyl-1,4-benzo-
quinonylmethane {4 g, vield of 74%). & 7.17{5H, m) 3.71(1H, s), 2.00(12H, s), 1.78(6H, s).

o Example 26 (compound No. 102)

N— A cooled solution of ceric ammonium nitrate (1.37 g, 25 mmole) in 50% aqueous acetonitrile (20ml)

45 was added dropwise to a solution of 7-{1,4-dimethoxy,3,5,6-trimethylphenyl)octanoic acid (2 g, 6.2 mmole)
in 30% aquepus acetonitrile {20 ml) under ice-cooling. The reaction solution was stirred as such for 20
minutes, and extracted with IPE. The organic layer was washed with water, dried and concentrated under .
reduced pressure, and the resulting crude product was purified by silica gel column chromatography using
IPE to give 7-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)octanoic acid (1.6 g, 72%). 2.92(1H, m), 2.30(3H, t, 6Hz),

50 2.02(3H, s}, 1.99(6H, s), 1.69{6H, m), 1.21(3H, d, 7Hz).

L Example 27 (Compound No. 119)

1,2-Dichloroethane (15 ml) was added to 0.76 g (5.0 mmole) of trimethylhydroquinone and 1.45 g (5.0
mmole} of 7-(3-trifluoronvethylphenyl)-7-hydroxyheptanoic acid, and the mixture was warmed to 80°C
- 55 under stirring and admixea with 0.19 ml (5.0 x 0.3 mmole) of boron trifluoride ethyl etherate, followed by
ot stirring at 80°C for 2 hours. JAfter the reaction solution was cooled by standing at room temperature, the

solvent was distilled off, and the residue was dissolved in tetrahydrofuran {15 ml). A solution of 2.7 g (10.0

mmole} of ferric chiloride in water (10 ml) was added to the solution, followed by stirring at room

temperature for 20 minutes. The tetrahydrofuran was distilled off, and ethyl acetate was added to.the
60 residue to carry out extraction. The organic layer was separated out, washed with aqueous sodium chloride
solution, dried {magnesium sulfate) and evaporated, and the residue was chromatographed on a silica gel’
column chromatography, followed by elution with isopropyl ether. The fractions containing the object
compound were collected and concentrated under reduced pressure, and the residue was recrystallized
from isopropy! ether-hexane to give 0.50 g (24%) of 7-(3-trifluoromethylpheny!}-7-(3,5,6-trimethyl-1.4-

65 benzoquinon-2-yl)heptanoic acid.
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- CO,2H 5 ¢ TS 90; 13TIC It ’Examl;l;gzglﬂ_';nSpBr P. 118 2 Me Me
Br In acétic acid (%h’ vés dlssolved 1 70 {3.92 m y57¥42(1-|m|d zélﬁlpﬁénv’ﬁ%-ﬁ ,5,6-
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the residue, followed by concentration under reduced pressure. The crystals, which separated out, were
_ collected by filtration and recrystallized from ethanol/ethyi ether to give 1.30 g (73%) of 7-[4-(1-
\_s imidazolyl)phenyl]-7-(3,5,6-trimethyl-1,4-benzoquinon-2-yl)heptanoic acid-hydrochloride.

25 Example 30 (Compound No. 133)
In acetic acid (35 ml) was dissolved 3.50 g (8.06 mmoles) of methyl 6-[4-{1-imidazolyl)benzy!}-6-(3,5,6-
trimethyl-1,4-benzoquinon-2-yl}hexanoate, and concentrated hydrochloric acid (16.1 mi} was added to the
solution, followed by stirring at 100°C for 1 hour. The solvent was distilled off, and acetone was added to

*he residue, followed by concentration under reduced pressure. The residue was chromatographed on a

30\ _Jica gel column, and elution was performed with chloroform/methanol (6:1). The fractions containing the
object compound were collected and concentrated under reduced pressure, and the residue was
crystallized to give 2.94 g (87%) of 6-[4-(1-imidazolyl)benzyl]-6-{3,5,6-trimethyl-1,4-benzoquinon-2-
yllhexonoic acid.
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122 1.5—1.8 (2H), 1.96 (3H), 1.99 (3H}, 2.12 (3H), 2.1—2.4 (2H), 2.37 (2H), 3.66 {3H), 4.31 (1H),
7.16 (1H), 7.23 (1H), 7.28 (2H), 7.42 (2H), 7.81 (1H) . _
* 1.3—1.7 (2H), 1.88 (3H), 1.93 (3H), 2.0—2.3 {2H), 2.06 (3H), 2.25 (zH), 3.3—5.6 (2H), 4.32
123 {1H), 7.50 (2H), 7.73 (2H), 7.84 (1H), 8.22 {1H), 9.73 (1H)
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'_ éo_ 8 1 134 141-1.8 (BH), 1.95 (3H), 1.97 (3H), 294 £3H), 2.0—2.3 (2H), 2.26 (2H), 353 (3’;-;; 4023(111)
93 5.05{2H), 637 (1H), 7.04 (2H), 7.05 (TH), 7.26 (2H), 7.50 {1hi) g 35
I
46 136 13D$BH].31) .96 (6H, 5), 2.04 (3H, 5), 2.18 (6H. 5), 2.26 (2H, m), 4.20 (1H5() 6.98 (3H, m)
-_'2'\8/14 137 1.40 (8H, m), 1.99 (6H, ), 2.02 (3H, ), 2.28 (3H, 5), 2.29 {2H, m), 4.26 (1H, t);o;un m)
138 1.40 (8H, m), 2.18 (3H, s}, 2.28 (2H, m), 4.40 (1H, 1), 7.05 (3H, m), 7.70 (2H, m), 8.06 (2H, m)
139 1.35 (8H, m), 2.22 (3H, s), 3.83 (6H, s), 4.38 (1H, 1), 7.83 (3H, m), 7.53 (2H, m), 8.03 {2H, m)
140 1.38 (8H, m), 2.04 (3H, s), 2.30 (2H, m), 3.83 (9H, 5), 4.16 (1H, 1), 6.76 (3H, m)
‘ 141 1.40 (8H, m), 2.02 {3H, m), 2.30 (2H, m), 2.36 (3H, s, 3.95 (6H, ), 4.31 {1H, 1), 6.58 (2H, m)
) a2 1.40 (8H, m), 2.04 (3H, 5), 2.25 (4H, m), 2.85 (4H, m), 3.96 (6H, 5), 4.22 (1H, 1), 7.07 (3H, m)
| a3 1.40 (8H, m), 2.01 (3H, s), 2.26 (2H, m), 3.74 (3H, 5), 3.93 (6H, 5), 4.19 (1H, 1}, 6.78 {2H, m),
7.18{2H, m)
* d; DMSO
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PWbove test results are also tabulated in Table 3. 15 20 25 30 35 40 45 50
Pharmaceutical Compos:.tlon)

A) Capsule
50 (1) Compound No.93 50 mg
(2) Cellulose fine powder 30 mg
(3) Lactose 37 mg
55 (4) Magnesium stearate 3 mg

Total 120 mg
All the materia!s were mixed and filled into a gelatin capsule.

60 B) Soft Capsule

(1) Compound No.22 50 mg
(2) Corn Starch oil 100 mg

Total 150 mg
65
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55 This is the replacenent sheet 43 DaLe: o3fttlq EP O
171 251 B2 Action on inmunogl obulip-G i ronchoconstriction
Ep.o TH B R

_reaction in guinea Table 3 pi gs city test in mce 5CNO
S 1 nhi bi ti onA mixed solution|di{thend (3f was préman¢danafilladiintapa soft capsuwdex byca ednvestional manner.
71 7 ___10 800
7 10 12 78
8 B 1cz? Tablet 78: .8 22
82x - 7 (1) Compound No.50 23 50 mg
g?’— 7 26 (2) Lactos® 85 m 832\’ mg
27 - (331€orn starch 8. 1026 mg B
'280 10 8 3 495Worn starch (gelaﬁiﬂ%zed) —Sz%g
10- .
8/5 25 34 (5) Maganesium stearate 0.4 mg _
36 . (690@alcium carboxymet®hyl . 0/5 38
S T3W 8 cellflose _ Oi bo m
.5 30 49 84in
50 765 7 Total 120pmg 59
83 All the materials were mixed and compBessed by a tabletting machine to prep&r8 ¥ablet in accordance
7 35 86 With a conventional manner. 8( 8 87
84mw  # 8 onlpg i 8e8ntal Example 1 9
o 7 5~Lipoxyge8%s% iéllgbitory activity &9 66e
7 10’ RBE-

. cells (rat basophiéiébeukemia celis) \Qé'e susmn%ed in 0.5 ml of Md\n (Ws%cgl;nedium).
. QL5 92 and test solutions (made up of’8:5'thl of MCM, 50 pg of arachidonic acid, 10 pg of A-23187 (calcium
83 25 ionophore, Eli Lily; and 1 pM, 0.1 pM, 0015.M Bnd 0.001 HM as the fiHal concentration of the quinone
84 N compound, respectively) prepared previGusly @bre added respectively to the susperfeibh, followed by
6 reaction gy BB'Cdqr 20 minutes. After the conclusion of §@\fgaction, 4 m! of ethanol and ¥,4-dimethoxy-2-
0/5 50 methyl-3- 3-m;t§9)5yptopyl)n'aphthalene as the interngh rence drug were added to the reaction

. 30fionand re Y RRrLY ana pwed loptandsat rapm amReratiye jord0 minutes.
0,5, Dowe Ttk RABACI et ?gﬂgg ﬁm%;ﬁ?,:%&tgm: SR o cepesie s

.t he nunbethe@bnddatistecand b al ¥t it SERiTion e taken and subjected to high-performance liquid

chromatography to determine the amount of 5--HETE (5-hydroxyeicosatetraenoic acid). Determination of -

5—HETE was made through measurement of an absorption at 237 nm with a UV absorption monitor.
35 The 5—HETE production inhibitory effect {IE) was expressed by (1 — %) x 100. .
Wherrein a is peak height or peak area corrected by the peak for the internal reference when the
quinone compound is not contained; b is a peak height or peak area corrected by the peak for the internal
reference when the quinone compound is contained.

40 Experiemental resuits
The experiment results as shown in Table 2 indirate that the quinone compounds have potent 5—HETE
production inhibitory activity.
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Experimental Example 2
Action on the immunoglobulin-G, mediated bronchoconstriction reaction in guinea pigs.
in accordance with the method of Orange and Moore {Orange, R. P. and Moore E. G., J. Immunol., 7 76,
40 392—397, 1976), female and male Hartley guinea pigs weighing about 350 g were sensitized by
intraperitoneal application of an emulsion {1 ml) composed of egg albumin (1 mg) and Freund's complete
adjuvant {(produced by Wako Pure-Chemical Industries, Lid. of Japan). 3 Weeks after the sensitization, a
. serum antibody feve! in the sensitized guineau pigs was measured by means of the 3-hours passive
— cutaneous anaphylaxis {PCA) reaction in guinea pigs. Guinea pigs, which showed positive PCA with 1000
45 fold-diluted serum, were used as a sensitized animal. The bronchoconstriction reaction resulting from the
antigen-antibody reaction was measured in accordance with the Konzett-Réssler method (Konzett, H. and
Rassler, R., Naunyn-Schmiedeberg's s Arch. exp. Path. pharmak., 195, 71—74, 1940). The guinea pigs were
fixed on the dorsal position under anesthesia with a urethane (1.5 g/kg given intraperitonealy). An incision
was made through the tranchea, which was connected to an artificial respirator ([manufactured by Harvard
50  Co.) through an endotracheal tube, with a side tube of the endotracheal tube being attached to a broncho-
: constricting transducer (type 7020, manufactured by Ugobasile Co.). While an air volume per ventilation -
2 was ¢ djusted to 5 to 7 ml and an air ventilation rate was controlled at 70 times/min., with a load pressure to
the lung set at 10 cm H,0, the overflown air volume was recorded on Rectigraphy—8S {manufactured by
Sinei Sokki Inc. of Japan) through a transducer. After 1 mg/kg of gallamine triethiodide was given
. 55 intravenously to the animals, 1 mg/kg of antigen, egg albumin dissolved in physiological saline, was -
' B applied intravenously to induce bronchoconstriction reaction. The bronchoconstriction reaction was -
: recorded for the period of time of 15 minutes. A drug was suspended in 5% gum arabic solution, and given
orally 1 hour before the application of the antigen. Percent inhibition of the immunoglubuin G, mediated
bronchoconstriction reaction in guinea pigs are shown below in Table 3.

- 60
Experimental Example 3
Acute toxicity test in mice {(acute toxicity)
1000 Milligrams per kilogram of each set specimen was applied groups of 5 five-weeks old male mice
pf ICR breed, and a number of dead animals observed for the 7-days period was counted.
65 Representative examples of the above test results are also tabulated in Table 3.
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72 gg (10) 30 8 -
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88 79* 7 0/5

89 66* 1 -

90 64* 1 0/5

92 gox* 8 0/5

93 §3™ ) 0/5

94 84* S 0/5
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137 Y ggx* 1 0/5

Dose: 20 mgé&g (Oral administration)
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Tt r avenousrodudion ofas exprgssed ana< infuitioraicomaaEad; Wi he aTGURATR @radyetions thy yshicle
ar abi ¢ sol @°¥Bn was gi ven orally one hour before the PAF admi nistration. 50
&5 This is tsr;]:ﬁ repl acenent sheet 47 Date; v {k 4( EP 0171

P51 B2 Babl¥ e eg‘}ﬁg%csthogn PARd #duced  bronchoconstriction in guinea
-: |/gi) 5 Corrpound ose Nuber of Nol.
' ~~9~~0. 313Table £ mi'n%é.bitory actiorJ %b%%ﬁﬂﬂ %Qroxidle. 2%roduct:ion
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5 0.31% _8 43 22 1.25
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93 0. 313 .8 871 1. 2?
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/
Number of experiments, n=4-6
35 Experimental Example 5 i

{Anti-edema action in an experimental cerebral infarction model of Mongolian gerbil]

Male Mongolian gerbils (8—10 weeks of age) were used. Under light ether anesthesia, the right
common carotid artery was ligated for 1 hour to induce experimental cerebral infarction, and then
reperfused on removing the ligaure. One hour after reperfusion, the animal was guillotined, the brain was

40 excised, and divided into the left and right brain hemispheres. The wet weight of each hemisphere was
determined, and then the dry weight was determined after drying for 24 hours at 96°C. The water content
{%) of each hemisphere was estimated according 1o the following equation.

~ 45 | (Wet weight -Dry weight) x 100
Water content (%) =

Wet weight

50 In addition, neurological deficit symptoms were observed during ligation-and-reperfusion periods. )
Test drugs were orally administered as a gum arabic suspension 1 hour before the common carotid

arter ligation under an unanesthetized condition.
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40 * P<0.05, * P<0.01, conpared wth contiol groups
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25 Experinental Exanple 10 [Effects on increased vascul ar perneability
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o e oo e ] i oy,
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dye In the gl giyalgexu @&%{ ?&H%’ e’ fhalibesdn e iBEsamed to
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cal cul ate thé WO urre o] trated into the_ pleural caw% 35 The
vasc#d ar permeability copduWdbent FaiFYTe e cbpabidaferplygpmmon
~concentration In periphahdlt i Ofte¥9S 19gattisnsed B8R kazyum 30 min. On
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‘term ned by tfhe TolTow ng prpcedures. 30 m nutes after inductipon of {the
pleurdsy, thd animals were Killed by blledd®™) SRd2PREAFRAAGRICLavity was
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‘usi ng gui nealpig i Iggm 45 : -

10 220+9*

50

E * PpP<0.05, compared with control

e 55 Experimental Example 7

L. [=Hect on LTD,-induced brochoconstriction in guinea pigs]

: Bronchoconstriction in guinea pigs was measured by the method of Konzett-Rossler [Naunyn-
Schmiedeberg's Arch. exp. Path. Pharmak., 195, 71—74 (1940)]. The animals were anesthetized with
urethane (1.5 g/kg, intraperitoneally) and the trachea was cannulated. The animals were artificially

60 ventilated by means of a respirator (Harvard apparatus rodent respirator) at a rate of 70 strokes/min and .a
constant volume of 5—7 mil. Inflation pressure was kept constantly at 10 cm H,0. Changes in overflow of air
from a side-arm of the cannula were recorded on Rectigraph-8S via a bronchospasm transducer for 15 min.
LTD, (10ug/kg) was given into the carotide vein through an indwelling cannula. Each specimen suspended
in @ 5% gum arabic solution was also given through the same cannula 1 or 24 hrs before the LTD,

65 administration.




abl e 10-
ever sed

3 15 **
Ef fects
g esponse
pound

nto the

mmunol .

25

%

35

40

45

50

55

60

65

nhi biti on 50

3 Dose 30 (ng/ratD)o
o Compoun se 77* 50° 30
© 01 |com¥@ed wi}h @ikD |gr oups Eﬂpé}’l"rrent al | Examfi% hESy 40

Superoxi de ¢021) produckion in guilnea pi lﬂmnfa_m;_g_phag‘gs_]_m_g_
artl ey guinga pigs weighi g 3309-430 ¢ vveresgglmerla ntrpperitoneally 5 nf of
iquid parafflin. Four days. layer 5 o of s buffbr were administerled

n the 'peritgneal cells

pre than 95% _The react}on nmixturd contained 751 Al of macrophages—1—xX
07 cellsimY), 5 pi of Iumga13 10|l of plggbot8yyrisfate acetate and 30
i of dougs iin a total vplune of 140 pi Q- Broduct—was—assayed—by —

hem | um nes¢encep2Dr ugs| war.e28li ssql ved i n g5 108 i net hyl sul f-oxi de. 50 {55

his is the feplacenent gheet 50 %.t-e.—-(;s; -;-i—qs——Ell-O-lJ-l—?Sl
M2 Table 11} [Inhibitory & fect ol 02 educs) on n g@sea(lo)

&0 55 This is the repl acenent sheet Date: o :/t, /7?3 EP 0171 251 B2

a [Effects on vascul ar. per urjng early response of rat
passi ve Arthus pleurisy] gﬁpa ﬁ'i )ésd é? 4

93 10
Table 7 [Effect on LTD, ~induced broncggcoixg%ﬂgt}.on in

P<0O. 01, corrpar@qu\uég1 p@:_;]ol groups 2X. Tabl e 10-b
on SRS-A generation ih rats pleural exudate during early
of rat reversed passive Arthus pleurisy] 25

M DiT1on
oIt O a%c') Inhibition

perilt onegg caviEylf.czs har yest of merl"fp'maal cklls. Mae- rophagds
Met hods, 28, 11f- 324 45 (|1979)]. gdhe gryity bpf m*oprmps was
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K 25 .
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C 7
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a) Number of animals used.
* p<0,05, ** P<0.0l, compared with control groups

Experimental Example 8
[latelet activating factor (PAF)-induced bronchoconstriction in guinea pigs]
Experimental procedure in this experiment was the same as that in LTD,-induced bronchoconstriction
shown in Experimental example 7. PAF in an intravenous dose of 1 pug/kg was used. Each specimen
suspended in a 5% gum arabic solution was given orally one hour before the PAF administration.

T
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45

* P<0.05, ** P<0.01, compared with control groups

Experimental Example 9
. so0 [Ferric nitrilotriacetate (Fe®*—NTA)-included injury of rat kidney])

Male Wistar rats of 4 weeks old weighing about 80 g were used. Injury of kidney was induced by the
method of Awai et al. [Amer. J. Pathol., 95, 663—674 (1979)]. The mixture of ferric nitrate and NTA as a ratio
of 1:4 was intraperitoneally given: iron of 5 mg/kg for 3 days followed 10 mg/kg for 9 days. Twelve days
later, the animals were killed. Body weight gain, urinary volume, urinary protein and wet and dry weights of

55 kidney were measured. Drugs were suspended in a8 5% gum arabic solution and given orally once adayina
dose of 20 mg/kg.

-_
This Sheet Has Been

: . Ry

&5




Burs and poured into ice-water (500 m), to which concentrated hydrochloric

id (100 m) was added, followed b t n Tha organic | ayer was
parated out, washed with water, ﬁﬁ(]bg?d' gﬁenﬁgoncentrat ed. The

Ul L eRRe S PRHLLS 864 LU R et e LB (39,

ded portionw se rattkiédseyldti on and the reaction soI ution was sti rred at
per ature for 1 -hotH—Aft-eF
bt one, water

Dpr opyl ethgr. Thel organic | a
rat ed under |reduceid Ngmeax ofe

m £ ;@Egn kat200 m
de (1¥9¢) we to the s
fure. 2 hour , the reag
pressure, gnd 2N fhydrochl or
O 403 DY Eextra
aniggr r Jas-wagh- & with
plEbsur Tt ggrve
ph9§¥1 1prop€’rties
LI IaUIC lU' K]
id (2b g) %8s di 3séPved i nédichl of
pyridine (25 rr1) and di met
1 ; pvee-yr—stT Ty
sol 83i on pa20waghedSwith w
d the organi c | ajer was was

hn Qavcecassivao rnannnf MNAS f‘lﬂ[‘ﬂl
I

added to
[TUCt
cong
ol C acra
sonang¢

he resid
¥ dd| S8 B
efqgcar W adies2.9

l.a.IIU[ C *®
d2h o3
hdded t(81)
TOUT ST e ]
FAEH2H35¢ 6

c acid was

TTo rInr pT.o0
wat dri ¢d z§n

—pEnytoTT
a& gnet

ohex hdB8) (
1y| am' nopyr

‘:l-U' 1T UUTI

23,1 afd0) h

ned with water, dried}and conckntrated?)
et oXy=8-phefytoc-tanoic_actd (2L gJ).

Bgﬁﬁé@%ﬁ"wﬁ n?{d,&f?fogﬁgpgpect rum are

A Solution

d nuc c

| b4 %8 h
di ne (0 1

L CITYTT (J.L u

213 Ri(82) wi

mBc
g) were
e oT—S%

26, 214.Ry

der r

s typical*ppye. @3 , Pk OPIF I GF
own in Table 13. 45 Reference

| uti on,

th Ice,

pl acement
3- benzoyl

(4- met hoxybenzoyl ) pent anoate (50 0. 189'_!‘t et hanol (500 M) was

ol ed r

o 20, e ek ;ﬁg Al VAL G ﬁfgfﬁf’m re B, YAeshc " AP SR
00 m) and 2hé hiy déversal Qﬁtsﬁreaﬁt s (pRfd aWdBc etrﬁetﬁ&worwsmaa et al. lAgents

fAnhd»r&V\Q(ﬁbysvdmémmtstm gbranii emi bﬁd!llﬂecbnpmﬁsg!il m@.of ¢ggealb@sinlirtianenousty

en 55 sdjsast-@dgdner
t h et hyl indveticrtaf thelimuriey,

prop| oni c acr

i .the

i due wagolmg@vwanuohra@m bti-agoeaibutrein an¥sdrunh njested

Finets 1%%?%@“&?&%%85‘?5‘8‘0%&fﬁé’#

amp t,hel 'cam JyatAftetithat, 0.5
th wat®r "“'d’rf isgitpe ﬂ‘aE‘B Vraa% B'H Iéﬁ'mf'\‘fd%fe%&'" in '396"9" the
).’ Waterqf e i i ale u a n r:r‘i% l evoum ot@ -
si due W J) tﬁéf 83g %ﬁégl ar p 3 lh ih vity/ ye
der redUQSﬁEsH{rﬁﬁﬁ% eriph au Biebd)was B Sfessva as R omeamavha;etmeran@n

pletifal bavely mb Idafehﬁmaa ibgl thd mhbwmgdar&tydms 138 Ghiheres after
ymrrngndisiwene kilad bviblsédingahdihe pleraltcavity whsiripsedawith 2 ml of

ncent r at éd-r\snelerlhhterewé eejd pb%%*m p@andrmrq h@"?%#'d@édm ‘b?rf"(ﬁ?ﬁts 1‘ ﬁbd"'@ﬁ“fe

silic stand B Oéﬂ'ﬂr ‘P ‘E"H‘“l’% ifug t'ﬁ‘f‘ the
% o, SEEe S Bl B B oragie.
en)6 ﬁyglrso% % ?sﬁv%g({%%%gny n%l C a (20 g). 52 This is t’ge

cgg&ed

and sodi um bororreﬁmm%b ofoat xeeensed) pass iaiAc thusl e by

ttle t%6 -t he sol ution. !; uxsié ing for 2 hours, water (200 5 m) and
; fydrochloric acid (100 r%%r added. "The reaction solution was
S ncent r at ed ‘d‘é"‘r"e’d’rTé‘éd_ﬁF?sT sure, and th i extracted wth
hyl acetatf. TREIPRAHPE | ¥ @'xﬁ{jﬂg:,tf%rﬁl ed and
ncent r,at edj under Beed pr essure, and the residupe was dissolved in :
| uene (300}jm ), folMNhowed by|additionSof D canphor}l1l O-sulforix acid (0.1
- and heati hgpagwler reNux fpr 1 hour. After coolipg, the reaction
| ution was|walgdgtrath h epus saturated sodi um hydrogenc,ar bonat e
| ution and | Aot 00
50 0.1 21 14
LA 3
1 47 43

65 ** p<0,01, compared with control groups

'his Sheet Has Been

T

47




1o ganic layer was dried and concentrated under reduced pr eTshiSSh ! cplaced
4- phenyl -4-butenolide (30 g), as oial i/?.g%ag;ie. Nucl ear m, ” , I lll,
resonance spectrum 6 2.00-2.80 ( , 5.4 . 7.32 (5H). ,

fol | owing theTadle pbdsefBffectsonnt-SRSZAYHowedadiiGRCiN, rh8e" ®1WSral
prepared 5-phenyl -5-pentapo- .lide , as an oi I\S/, substance. Nucl ear magnetic
resonance spectrum 1.30-2%38atgAuring eardy response) ¢f ppt reeysey.
15 Refegence Exanpl e 5 Mopassiven @rthwys H188rivlyg) was added to

‘tetrahydrofuran (50 m ), and a solution of bronobenzene (8 g, 0.05 nole) in
t et rahydr of urm@r B~ A ceted—ei-opvi-5-0—t-0—t-he—H bH-E—tHRErE i ey
After.refl uxilng and cool i ng at % Ze0d,bitiohuti on of

8"-_Va|'\ep,%| act gne g, b 05 nofer—tmtetrahydroforamr 20 was—added
dropwi se to tthe ion. The} reaction solution was jstirred at,.-600C for |30

as allow® to rise up fto roomt«?r{sperature
over the perifoBose 1 hou hydrochl oric acid and {then ethyl acetate wgre
“added to the r edBG/&RWol utNoh to extract the product. The organic |ayer
was wastfed wittr—water;—dried jandConcem T ated—urderreduced—pressure,—an
the residue yas ch@Osdat ograprlgd on a si49ca gel colym, followetb 25 by
el uti on w t h H-sepropyt—ether—jethyt—acetatps - —togtve %

5- benzoyi penfan-1-81 (5.5 g).| This cor‘rﬁb’bn_d was dis-} sol ved | ®6et hanol (30

m ), a% af t er—tece—coott O -t ot Un"nyull —ce T S g\ v

)
solution, followed k% Pdgro T Mwi AL %r&’ﬁ added to the
reaction sol ution, and$t he e?gazﬁgf“p\]ﬁ/as re?rlﬁggdeér? er irﬂe uce spressure. The
product was extracted with ethyl acEqpeltr@ntaiﬁdsmMeWregani c layer was washed
whih wat efSupgfoxisy (@nbiredertieniny guines nig peritoneshimeergphagesisur e, The resj due was

m nutes, and{its tenpe

di ssol V&d i n"’l'd'P
anhydri deJ m:ﬁo

m xture t Metfodld @sf17994M erature ours. -
to the react Ty pufity of irabrdphayaswhdiors th@T9530.The rlattih MRture\ERERtbdI5 Lilof WeicRiphages
2N hydrsocHil on0’cebstmi), Sam df lumiref, 18 yoaf @bsibokbinyristaké acesdtéand 108y of drugssin dnotaiciohure of
con- \eent 1ed s Q:ndPeoduceweas essapec by ichemilumigescence. Prugsywvere dissdivad dn @x10¥%e dimeshyl
(6 g). |t8uMoyidecal physical properties and nucl ear nmagnetic resonance
spectrum data are shown in Table 13. 35 Reference Exanple 8 A 24.1 m (38.6
mol e) jportighpé D1DYIrWHiIBINSFYh@sFeRtsAtOON Yesavddsbrlr oRVWGasnka 10. 0
g (38.6 mmol e) of 1-brono-2,5-djnhethoxy-3,4, 6-2rl hyl benzene di'ssolved in
anhydr ous tetrahydr of uP39§ RRFtoneal marrqpbages) at nosphere of argon at

-400C over frive—per+ot—ot rratess—fott U'M—W)
mn- utes. The®omposadg (3B. 6 xConeemtgiadian cproud bitt @B added

foll owfd by|stirrNag at - B0 to -200€Mlor 1 hour|]. After addition of a

_ sol uti on of (666 3] (%&1? 1 |u'rc) of—bernzyt—brontde—tn—tett ﬁhyull OJFUTﬁ'Iﬁis
M), the co¢l- ing bath wap renovedj g reactidn solutiongwag stirred gt
700C for 1 lhour and cool edjwith | foll by addition of 1 N

hydrochkori¢ acid (50 m) hnd stirri ngs The tetrlahydrofuran was distillgd
of f under r¢duced9pres- 45| sure, aR@ | sopr opyl Jet her wasshddkd to the
.resi due. The insol ubl e mat fer—was—fTttered—timroquh—a bted—ofHyft+o

- Supercell, @nd the isoproplyl ether u@y'ér was sepfarated owgy *waghed with
~water and aqueous sodiumchloride solution succdssively dried (nagnesiyim
- sul fat é;? an@l evaporated. The resi dugl %ol ution was distil I6e(1 uglder re-

. duced presslire to give 8.6 9 (83% i 16 =

1= benzyl - 2, - di met hoxy- 3, 4F6-tTTMET YT RQENZENE, . p. 1240- 1420C (0.3 LOrr
~and. mp. 70|to 71gg. 50 T By fol h@Wi’ng the sgne procewyB e, ghere wer
~prepareédl i-({4- mat%oxybenzy )-2 H-dinpethoxy-3.4 fA-trine. thylhenzene
:53-540C, ang 1-benzyl - 2- nef hyl -3,4,? G4t et r anet joxybenzeng,  bp, 148- 1509
« (0.3 torr). |Reference ExaMple 7 55 L 16.3 i (26 %)‘ p%rtion of
~n-butyillthi O Was added daropwi 4e 1o 7.02 g (26. 0 ol €} of
~1-benzyl - 2, b- digeLhoxy- 3, % 6-trimet hml'l?enzene ajd 4.32 ml 26 3 1.1 molje)
;;j_-:Of‘ 1,1,2, 2- Gﬂdé’c‘iﬁﬁéﬂbﬁt hyl.e-__nedi ami ne dissolvdd In anhydrous
stetrahydrof yran (70 m ), under an a gnsqphere of Jargon at J00C over the per-
7iod of 10 mnutes, follo by stirfing at 50 tq 560C fortlo” P nut es. Then,
.'a solution of~5—86—g—(26Tnore) o 53 This 1S the replacement
xsheet Pate: t4tit/Qymber of experiments: 3 '

A1

)

48



EP 0 171 251 B2 3-bronopropanol -tetrahydropyranyl ether in tetTabs Hwedﬁasﬂaean acec

(30 M) was added dropw se to e I on over the period

m nutes, followed by stirring at%%$§ﬁﬁurther 10 m nut es, ﬁl m, |

ice-cool ing, a 10% aqueous phoggeaentabExachpfedi2ut i on was added to

sol ut {Slew smitihg sabstance @b seapyyiaxis (SRS— geselatizo it cat perivned! cavity) t r act | on The

or gani c Gengeation of EBHaAde ¢at reritonealzavitiwed détermy n&ébmsthsavﬁh@ﬂ eﬁoseom ghel. [J.

chl or Irpraunrgb} (5; WR7—195 £1978)] Rat eaeepumnam'#ea% %;. hesgliner fed 2 mil
Em 1

( 6sF dfb AR P%f‘é.'m galy diveniia qR v hguTg “’"%ﬁf i?@i gm S, of

p- Lol “%’r'fs%"'" i'é%( il 'l\f\é‘és ehfi"fb"ii ";:é'ﬁ remqn theablotibn Haent
emon % Tk RErvetsd. THsaR o GOSUB ¢ fOFB iR TicEml e

aque(%)eﬁﬁcbnu%hb‘ﬁid’eﬂgﬁm ganid et QbﬁMtHbth@ﬂoI\bﬁﬂ : Rtbrd ﬁbom{w 30 triirabti £Q tARRN,
andot bentrifogationbt LBO gdurcionialtbelsupesENOWy evapdrateding residusv-asdiseoterided ntlof t he
r esi deline.cAraéung of SBS—Atwaschivaspaved vding lguinies ofar tawn. Qsug dissolygadn ant% dimethed

wi th &Yioxidayas intrapsritense b givrn L winkefere thepntigen ehallenassi um i o sul fate) and
evapor at ed. The residual solution was chromat ographed on a silica gel

col,um tiagy18f fegt [ﬁffet:teaurpru(eel i'lhinﬁﬁ Wééppyoallﬁlwéat o thereby
give 7.00 g (82% ) of 4-(2,5-di nmet hoxy- 6-tri et hyl phenyl ) - 4- phe-

nyl butanol . Its t?ﬁpeﬁﬁtﬁ%l%lsﬁbﬂe#ﬂ éé“%nﬁaﬁuPFé'&rt t¢avitydnance
spectrum data are shown in Table 14. 16 Reference Exanple 8 A 3.1 m (5.0
‘mol e) portion of n-butyllithiumhexane solution was added draopwise to 1.35

g @3. 0 eomigdurds 1} bpBzk - P amiba®t fosrsdat fehsiariby bernensi esd 0] 83

(5 x 41 myde) of | Imgy/Rg?f ot redies |y égtrlyl ehgpedtam nel di sgpj ved In
anhydrjpus tetrahydfofdran {15 m ), dn atmosphere pf argon at 5p0C

over tjheper-—20—fjod of M TTures, IUI owed Py _StTTTT DC f or
25 .41 n€@BtrPAen, h solutipn of®0. 83 @5-‘!) *rfoPe) of n vl bronife in
tetra M. wWas| added argp t he
peri od of s I nut ef, f &1 1 ofred stlrrl géat—%o C for nut es.

The reacCrToOm SoOruTIoON Was cool ed Win Tce and nmade actd by addr ng a 10%
aqyeous phosphorp<0aoly gomparad witht khedlashEtolagrodpscted with
Isopko»pyl ether. The organic layer was separated out, washed with aqueous
sodi um chl oride solution, dried (magnesi um sul fate) 25  and evapor at ed. The
resi dual solution was chr omat ogrrufdistte ERampleill i ca gel colum to effect

purif cathiany! éndride (40nmiyivisaddedud dnosthilisa Etemd*geokntomtahemb.ymgrmﬂe%d g

'( 7799 avf0°Criof 2hursliAftet dooling, Bie #xd@ssiva thishvl hphéqn by refhopétbundasetieqet aressuré,tapd
typi cHer §‘i9(9&1f reo lequ|de'§°'ammrbee4eeal h@t"PY'!ed P\elsoﬁ%ﬂ\-ee@ @Pmﬁ‘i%d?a

are s ik 0. H‘°'Pé &:’9;?%“3' ctionys “' roc 'o Fl on
of @dbgy o, 553“ Qﬁi’ﬁfiﬁé A2 Qm

of .- Bt I escm. »tso;’eyn aéute‘{n e o b

mol e)vaﬁf:oded]wlaw ide. (SR B BIrdYY hyakrigy wg)m daéd porticHwiseto \t dnmoaraha eQU&:tlon

t et r abglotianf wasostirred 8t ruoin, temperaturafor Athons After the@kceasigo reagént Was Gecoreposed@itper -

'35 i aeptane, Water (A ol was added,and theprodict wiss) mesemhcﬁosm dthar. T® ongamictlever
Th‘epr was 3’6?'199 MR “@fefﬂ’"%ag’ ceptiateg|upglergedused py fﬂﬁh\@ B'QF s disepieed s

b

i f ol | Owtebctioh st tHe' praeucatw. ?s&zaae f1he t dHganicl tayBi wu& %sh emﬁ &Adiér QRed and
S0l ut taempsedourdecididet prdssire a6 givaraadrdgy-8-phynyldthinbig adid 128/g)alipidsl physical
* phes phwpetiendidhusiBaumagnetic eschanbespectan cietaas slevtrrindelld 194 t h i sopr opy|

- et her. The or gam c layer was separ at ed out vvashed 40 w t h aqueous

Usaturate ym chl or doec sal, g &t ed [ ane ?
.hydmé.nhsbf B‘f;igé E&,%Je: mAd ‘%&@3 g&s ol &%"g@ﬂét ed
- 0Uuf,, en@gcg,tq.o ,g}g,e o osp or| c acid so

ext r act edeeidiioh SORtiePWas Makteid veiddwdter Bhe thenOiviceDyith el hﬁﬂrdcﬁl)iﬁé aMSand the
ssepar efgedic Dyér, wasaslaieeti with waterg drissiLahd sorthientmatedibiater ceeluceal pndssare to give 8-dcetoxy-8-

¢ ( magneksanyiocteoni¢ atid j21aakdtsavrieal physicd! propeftiescand nucledempanetic cesondge ispesctrgmhaze

- hand, sherHadee (30 m) was cooled to -100C, and 1.08 nl (15 mol e) of

. thf%nyl chloride was 45 added qrpbw se to |E over the period of 10

“m nut es. ti0n B lé dtho L leftdn ﬁb@}ﬁ%lewwﬁanw 6(,19,1;, vlra@ cooled

- met hagqh ﬁz}u@% \M/Zsog Qﬁhﬁr(%’w“ﬁﬁ‘s saeaﬁead%hm,ee R lsHLtieH) ARt (B was

21 at er aliciWea t& prokdedgorictionr, Water (ZBDOPMEShd 2001/ dRdchlofit 8cd (50 3nID@Ere ia@dkdadl thedbadie® M
.1 esgpesattioncfofllowed3ty avncentration urider sdimee Ipresaars. Thegesultingdesidife, wasrdissblyepimagthyl
“ether and water were added to the residue to effect extraction. The

i sopropyl ether |ayerwas washed w t hg@aqu- eous sodi um chl oride sol ution,
=dried (magnesium sul fate) and evaporated. The residual solution was chrona-
+.50 tographed on a silica gel colum to perform purification (elutlon with
-“Isopropyl ether/hexane) to thereby give 1 00 g of met hyl

I T a2 M 1




ar magnetic resonance spectrumdata are shown in Table 14. ﬁfm fee“ laced
n

Exanple 10 55 A 3.1 m (5.0 mol o} 14t hl um * hexa
added dropwise to 1.51 g (5.0 P 60?'?5 Iéi/ .

-2, 3, 4, Satadte. (:HI\Htthn)u e memtmm\emmamt@ @&drdnd(concentratéd nimdrapdugdd pressure.
1,2, 2- t“@thﬂaﬁ'e@ watee (08 Al and sedigfh dwdtoxidld (#0 dhwhsecadded ta ther rebiyftingofesiden
(15 m), f‘d‘ﬁd’é‘? b gyre apf the methangl Ws"smqyeepnt%éedgé?q pfgssyfe. The water layer

' o% a a stedt th 1 ed
. Thi's ' é% gﬂ rﬁir{‘g;s shed Gv@z;i %S an n en ag u dy ,?e uceg
_ by sti r r FthtﬁE an ad ch mf tfdl& Weld y Elu gntx opyl
ol e) th4r ethil &5@&“@1&5‘% ghet frra tﬂW & etﬁ ﬁedynhéﬁﬁ&@mﬁ neiy ¥ ?

m ) was agatogy-6-@-rhitRoxyp e sexbabid s9id UQY. t he peri od m nut es,

by stirring for a further 15 minutes under |ce-cooli ng Subsequent ly, the
cool i g bath was renoved, and sti rrﬂenfﬂyem§xembledt ed at roomtenperature for

- 20 minutes, APl "E& g Véqsv ?’l"b?F' e in ewrtqﬁ(%fl " ﬂﬂcq?éaslewabm a59
ss
8bh

: g i flstirring

' addlhng 1 h rocﬁ‘lonc acl aﬁsgtf Eﬁ) were yé’f)ed {IPE%&&B n ntrated
wth i 5095 Yedu: éu hggi G&?X ﬁ (‘@qﬂ%@ washed
aqueous @ wamr n .uteuqnaer dug Rﬁéﬁm&!é awa i ovtﬁzn (300
was di st i) tlowéd bysuditioh®f Desinghr-10aGIfsHiS& (0a0y) iaRd Redting Waler(rdfuxTby 1 hour. After
f ol | owedcdpfing.dttie reactipnofoludign ruys @BsVadMiﬂanmhesathtepsbmhmammdeﬁm&:a&wodmon

and st i r phyatar supeeaeively; and Beergpnicdayer was diedand iconrgninated unded radycesitpressanmto give
t enper,at gg%v g&%ﬁé ?ﬂ’uﬁ ﬂh°'!)6a%'bﬁé'tﬁer %tw'&aédnwetgdwmn%sp&mué 280280 -

hydrogen- b b2Bure 2h so|gq ihS o) | |
S0Pt DY bt Rl i e i bbb o
The |sop50@ym)etdoesw yer was was a ueous sodi um chl'ori dé™'sol U
ed (magne- sium sul fate) and evapor at ed). The residual solution was
chr omat ographed on a silica gel colRefanertico Ep@nplesm purification (el ution

with i SO negipmd}-2 9; 0% mele e@to}emygr g@ oml) and a solution of bromobenzene

5-(2, 3, 4 E?\anlﬁbq\ m% ycgof ?& B.'ﬁ g{sgqnng{l}f@r reﬂuxmg
typi Cal Q§W§ d{écgf uon %is st?r %‘5 n Ttg

are. 5 mH@rahﬂfe tﬁr

1. 2\p10| & w8én BajIR roaadeaw mrrbaaoh Bol@isi to Sa&clernmo}ga\hﬁsaﬁd 34

20 dr Op\ﬂbshedt with. @8teg gdéd Genanobrekniodted under reduced pressure and the residue was
- 4-(2,5- d¢hmm pidpndsilics mét:tbtym piiclioptep by elotiemwithisopmpyl ethier-ethyl agetde (11) t¢ gide

x 1.5 ) Pe'l‘ar"i‘b?'h‘ 5 S@@eenns*e\uast ﬁ-sw*\eﬁllorqyweph&ﬁen :-m\dm r age-coskr@,

T Ll s A
. m nutes ,‘Q, A

addi NG CRUSLoNBIAEuE Ot P A AL e ) bi-vi ﬂ%ﬁﬁﬁk%}ﬁ '%gd i

© Was Sepainhy@itieoist mi)\Wasrb edidvd itd tmpkduaan! u&nevdwotwos vihd Ched fidluRNE SEWE 8L foom
"~ sodi um clainperatize 018 hows Eshet (100 iV whs/adddd tethe femtsresilutionsand thé eixed39lutibn was
" evapor at¥thediydthy waleq uZN \hydroghlerico Beid chndnwater sugcessively. The  etherdlaverSves (@ andB
ol €)  JPPEHYRISH YngEs ERdugessPraRRYERItor gjve ephepyhdiasetonyhaxanetf Bl ts ttymieal mhysinel
~ 500C f orP"PSiBRFADY nygarInaanglinresenencs speFiryrR dataere showyg i Jehle &Pyl ether and

_ V\b-t/erygere added to the residue to BsferdGd E;J;,eplpgoduct The i sopropyl

. et her [ ayer vweg. 5R0886.8 hfdebi6) portioWds A8ty WrHilin HENSRUDILNEA Wds b dde A d iifisexB 1B b ig¥4b.6
~ and evapommaledf 1-drind-18 dinGahaky3|d, 65l rigthybBniené diss61066 InOgHhFOIvaS! tarhRdrsfukdnC@00
. gel col unk unde rafrmsmihpe of drporaati-ci°q ayvleuthi period df N0 minaesclollewet ysyikringtfreanpthien

" thereby |n\yeutgs G'?e'g g\mole) of cuprous bromide was added, followed by stirring at — 40 to
11 od¥ 44X o gxgdé'"a" el 459 E} Fgr ol %g? {3&3{ 1"t‘3"‘1 Wi’"
tphyS| calmpt ﬁﬁ_{} d Igiﬁlﬁe' 3 E,&% (? rr y r gqudgs bem
: d fl d

nmol e) Qf-roilngHu P&t 61‘1-(yﬁo o Ne Bogh w: & 7%{&2 Epdr te milhﬁé’!% Witgqféte eﬁﬁd

di et hyla&uédusxbdiem(cﬂlbnub )solum sudcbasivély, Meg (1(15gmésn3mmlﬁ!te)) anf evapritite 8) Thy aéNidlRA1
- and t he salukion mas wistillest vndeeobcacecﬁm@@umm givd 8.6 . (83T of thenziybhS-diplethioxpd, 4\ﬁas

. cool ed vipgthyibengeneghg. 3@t’ﬁéﬁdm7ﬁm &FCyer e added to |t fol | owe

R L B e T e e

- evapor ate The residual solution was chronmat ographed on a silica gel 40
= colum to perfor m purification (el Héfe@AceEdampiesPpr opyt ether/hexane) to

7 ther eby gi %e163.r652¢ mnBflpoafonof bib,u&lltihlum -hexane solution was added dropwise to 7.02 g (26.C

= et hoxy-amdelboft bempti 25t dimethgty)3.466-pritesthyiberizeneoanidt 4:32 m! (2605 1.4 yprnelal of ghiy22-tetrk-
pr opefx |r!é§hvéﬁayleﬂfe|awe }Yed |nCan,hé<§pus tetrahydrofuran. (70 ml), under an atmosphere of argon at

50




onance spectrumdata are shown in Table 14. Reference Exanpl ig$h laced
ethanol (10 m) was dissolved 1.01 g (3.0 mmol e) of "Illl |
- 5-(2,5-di net hoxy- 3, 4, 6-trl met hyEBh@AAY 289pBhy| - valero -nitr _

sodi Uy gre? HeGriéd-St 10 minuiEsS foeldrbylsBrring @t 50ab B6°C 57,20 FriutenBrtbnby scsdtion fof 5180 at
90CC oy @6mradit) df 3 Drdifeprsganclietratiydfop@lanyi@tiey inseteahgidnotprart (30 u@matsedqb%huom'ee
t he et toahohixetlsoldiist over the pefiéd off@aninutes] folowed PESWFQ& at %foif § "‘e’tUFR§r
- was adt\}edoqhog.tdﬁ'@% etsied'ﬁﬁeph"w@"ﬁﬁ%# av'et-mawaed ®d8 Y
afﬁ%r d w h Ivy@S

phogphhercwapa ,or 'a el } g ef}g ‘i
washed Wﬁﬁa,é, "ﬁ‘;’%ﬁ grtglﬂen ik $adéd113 hd $iGonand
evapor li @ F1§9ﬁiﬂﬂé&n frdltoo r&&n%rﬂ&r&u@%rﬂad R
of 5¢( | %ﬁrb%né&e GolulibAal Yddpée Ryl r)eu alﬁbﬁﬂwaﬁdltﬂé isGlvertiwlas eRaporated.

. 142101\4139&op¢| ts»fhet i verér witliny Sdded ko the aidné tocstfeatredtratioh,@ad thedsppednytetherdayenwase

spect r washay evithlsquepuis isodiarp Icblofide safBioRedried dmagneBiy fetehand,@vzpqmeg The repidual

ol e) sqjmmtwats hr@fnatqsaamb on 3sitipeigeiFolmrgaietient pyif iﬁ' il e geﬂ&p
14 fqbvstVP (@S dispatharyi3d.cipim methyinye tangl; 15, typj
or aneeﬁ%zB "igs TW“ﬁﬁgrhm grigtic esParrHipe 5\55‘%'“ aéersehawné'% ﬂgg@ r ﬁé'tl'hl s is

the’ repl acerrent sheet Date: 0/3 ||43ﬂ,3ence Eﬂ?n;ﬂe 871 251 B2 Asoluti-on of 1.42 ¢
(4.0 ol £5.1Gh1 B:0(BmbrerpsrBbA1BXY.bityHithiimt -hbxank Rylutigh @8y hdded -dedravisd toenang (5.0 ol

i N pyr mthdi® of 1dendy)-2,5abnaltlogd,46aritiethytbehzehe and 083 Il dSvexdl. bym'ettle)rqff gR.2tetreoom
- t enper methylethylepedia hbd(ssﬂvedomﬁd)vdwﬁh@mabﬂtofpm Qﬁoml) H!FPP’OW amss é'9i°n?b

i ceﬂtoﬁﬁc\ﬂmfé're Pe& OE-‘HE'" wade!tovvewass'e' ing 250 '°“

di chl o oA W
%%& mf S e

and | '}% ospl‘o@i% a U%oltxﬁo tHe product was
exur aCEibu@man 1StHer. Ry rg%a@ﬁl}e vﬁ¥§6pa RécRelthidlieous@5HI6H cfofie

* aquUEH USolSeid unad: aghesilen S0ifdid) i and eddpdratee Frhadéﬁd(ﬂdsdlﬂttoh viasNrdva@byré@@drdn)a t 0
~al | ow silies ger el toteffe@ppdfidatioroletulien wijhibeane/isbrropy! ethied tatharebvigive hdd e (A2 of
separ af-4&5- mmetmsm@ama@vmhwl)admpwqmanwdtacfu@%spfp!ﬁ's pPePetien @ng nuclear

- sol ut i BYagnedis deseRance §PesYT date a8 shewi,ig Ték'?r 4cted with Isopropyl ether. The

I SO ropyl et her |ayerwas separ at Emmgg wi th aqueous sodi um chl ori de

sol N, o 4l rﬁﬂ(s(ofmmﬁﬁ bbb 4 hBlG nmﬁ HeYsHe WoRkiBA wad RBdddCdropWRe 161,06 lriesra-
lo t 09 ‘if QbeRzyR2, b-GirvetitRYy- 3Q@tumth§me&eﬁé andT2.m il {1508t j1Gimble) oft 1, D22 vétiah

I sopr Ow{hyﬁtﬂv%)diirﬁmb lassaitad ig bateydioud Yetghfd?é’ﬁ&)andio ml), under an atmosphere of argon at

' 6- (2, 5501C pedriigqerisd of Hminutesolipted g sy g a mzam%eSaBm a sqlution\ph. %l
physs cals. mmy@ﬁ pf &brometiexeneir eaﬁ a

yleng |m
R 3":: A i ; T LR o
g (5.0 8 d Epropyl ether. The
ny! hEDg ﬁﬂ:a eo lbteé" o u ‘;335 ﬁjn'\/\&ﬁorﬂidde tibrDard étracted
sol yti Qﬂh ofson eemd droxidee l’(idtﬂ&JsaéoltﬁﬁQﬂsb @rm Qddaaurm agdédusriayeo @las 3gpdiyted out,
st andi rgdabcid bpsadiryEptYatqueoys pHosphiei lacid cblntiers aoll extiatted with fsopranyicather @ddese d

. pressuiks isaprepylhaherdayed u@smsaflmd eouacwa#hb‘y “amoﬁqwgm&t 5090% shjaada solpiRSs ﬁﬁeﬁ‘ iC

acid sb!‘iﬂ"?%'ﬂ“ sf"éﬁ'?’d"\ﬂé QU Pro °‘t h i SORL ocg%

. ol ole) nde
e T s U P e

»sodf*u &&& %o thid Wi |6 2@ MinR¥SIBRE, A ot..svg ﬂuve
71,92 9 nJ 3 wdé Hé?h&&)wa&oénﬁembérbm Y B eiiyds) The ohenyvisapimisoi
~aci d.  bff,Snt jsopodll elﬂh:y Smdmétemﬂpéﬂddd%tmmehldumé efferct ertrgetini Therisapooryhetberdprec -

©t rum deba wastedshidwagueousT sdxliem khlorigd setatian. dried ((Bagnep P@ %aw §@H _ayapgretest The 24
g (&2. Bsidudl, siutienobas) cmmf}pafpa'r 1m a|s¢'z9ncae' F‘ét"i“aH 3en ?'" qf with
 Tet' ahipaPiopYleHherneiq thiss a? et duned ' e'% ;;%
Sx 1. 25"Pranoate iR RIFA FYOReRIeS 3 SFﬁ%?é"! % ﬁh’es rous te ra uran

under an atnosphere of argon at rda%mngggpﬂ yg e over t he peri od of 5

s mnytes. A_quﬂ@'(s @Qm H)Bﬁ{ -but lh@nJnﬁﬂgahg&lﬁtﬁﬁ%@sﬁaw&rmséta|1%@g(y@m%légﬂﬁ,
i f ol Towgeh vz, £8 bidtiaRiat enzend RAE LB M [Syx 111 hembleNsf 1) 22etisrBethAsthylene-
21 ower ediabfine &%lveummbyrobemm&mb@h dEphibrunden aieathEspitede of@rgoadti e & Coaver te
sol ut i pericsfof 5 nButes, fali2vwed bnnsiresg ayf-5 to 0°C for 25 minutes. Then a solution of 0.96-g {5.0 mmole)
“1-i odoofd- (rzorsbmmnéttﬁm%dfsmaw ethpr 1 hghe” s 2{" g‘fe&d? %ﬁé";?ff‘umn over

T i {lowed by stirring mute nde ice-coo equently, the
'._ég""t et fah oom% t%n wg:; removed, and stirring was effected at room temperature for 20 minutes. The reaction ’

solution was cocled with ice, and made acid by adding 10% aqueous phosphoric acid solution, and the
product was extracted with isopropyl ether. The organic layer was separated out, washed with aqueous
sodium chloride solution, dried {magnesium sulfate). The solvent was distilled off and the residue was
gs dissolved in methanol {15 ml), followed by addition of 48 mg {5 x Y» mmole} of

51




iwas added dropwi se to the reaction solution over the period mt laoed '
iAfter stirring was continued for a fdgt es udner s
| ce-cooling, the cooling bath was r @e{‘?ﬁ%ﬁs ring was e “ _

iroom t enper ptwiiendsoifondbc andist@ing 3NE0°C RaCS MiutaOAtdricoslingdy standing et motrhemoer,ature

tand t he r eaths mixedmslutions m@edali;yd byldidigy ame@maus stdium hydrdgennarbenatersolution, and the
{chloride solseivenspyvasidistil 'QBYl ?'&%'t?fﬂn”iﬁ?f wrfe fi’%’d’@dt‘e Wstdh'e it2 8ffech gytraction. The

sulfate) and

. g;?ﬁ: atagg glso?%y .?f srdu ?ﬁ n a |hca ol mn perilorm purification
reb ethylphenyl)-5-
evapor at ed. %‘@ §y éa$ sYc.% g Ber‘ff@g 409ucléa Sjéil tic EE’I?QU@ um data are

addi ti on of sﬁ)g ng-a t ol uenesul foni ¢ aci d and
stirgipg at 700C the soI ut i on vvas neutﬂewrenzeaxdwplamm ng an aqueous sod| um

hydr ogen-2car b&rsalutios of L31 @10 >aig neelesofl m@hﬂnewd!?null %‘M"Idf‘ édd'S'P'PfO'TI 19ymh was -

Jether and wagdsd emeep &oé Zprsé“r% mpéotwérq'@elho Aphe ‘a" o and
isolution, dfj 186" hie df mu‘ies nder ﬁ’ I; 5ﬂ Zﬁﬁt.fn
fues chromat gj g@@ as% """" 3'?'.,&% il oo h@ﬂay eeas}ated
fwith iso-15pRgP as ydRbchi ﬁé argi faedu &?&ﬁie@ lution successively, dried

17-(2, 5-di rfet(rhsgﬂésuﬁnﬂsnﬁatbr armaé\}aubrﬁhanwe) re?d@@rwhrss’brvebepacd&wet B0mil), @hd 4)5tg5(10 x 3
jtypi cal physinsatk) gisopentiodids waschddertloabe satetipnefolloveddystinimgat SPE den2hpudaTbe acetone

fare shown i wa¥afistiled]dff, anéﬁmpeqwbetmamplveatqwgefoamq tadh%r rﬁsniap B‘bﬁ’“ gt theprodysl The

foeec i phéﬁé"?z’wﬁigﬁ“ﬁo gﬁhﬁﬁéﬁ%ﬁ AL i FS:?E:?:%‘?%

reduction ig(pégq,ﬁan

nln
{filtered out-rabl ﬁﬁT the e ano |st| under reduced pressure
regi due was chromat ographed on a Si | | Refegestice Exdmpi 12 0 perform purificati on _
{(elutlon2nith T‘S@) ' ofdt1Rarl Otmmdlﬂ@lf &lindogh-(2,6-dim&@HRoxy-3 DB rimettiylphenyl)-4-phenylbutane

19- (2, 5-di methd fqgther(?ml sddag p 4 g-(p e yirralel ol gpdiumtoyanigeiapd the mixture was
physi cal prw%’gd W@é’"’s‘ %P'F%ﬁ?ﬂ \dea\eeary’rmw were
4in Table 14,

{sodi um hygdr bAg sfiedgai cQMnYn 10 bRt ot
§Thi S¥s t he(aselofseBdimetone tHoRp 8,46t Reth{phenyl) 8l ﬁenyl gy'; 4 g c

%by give 1.65g
$(10-0 mmmol ejuckdar mghstic resdnymbecrydr@nzdatd areishown metabl,el ‘rfaor rram de

T emesand
under

Jice-cooling, followed by stlrrlngfor 5mnutes The coollng bath was

qrenoved, and 3 QI ut 0
1(2, 5- di mét hgyym m i . 0179@‘% %g ﬁ-ﬂr‘} F‘%Mﬁgg gv-5-
§(15 nl) was 9@@ nfgﬂt %oms)( A Img B Qtan&n rp‘g !l:;{::igoaff-

$500C, and sumdef lré'lﬂcé@ﬁﬁre & 0heE o r@ pyi Etr Was a B t &Pesi@lgt? Th@gmxt e acid by

}z% e ﬁrﬁrre;?g%’%‘gsﬁ %ag%rﬁz ::s. e Vf&rﬂgﬁ@r |

ghydr ochl or i eddirej d1m$qadﬁedh6@h6m5w£brﬁtm foR6Wéd B extrattibnl MNite org ﬁat/ewa& washed -

gextract edo with aqgequs ogiiumetieride Jdiatidns dped pbgresiner sdifayep randavasemad,aérdthe object
fout, was hedCCW‘R"h'“ﬁ eeytallized te.give hPg (98%) of S bidimethelyi346-(rimsgmdssienyh-S-phenylvaleric
('8¢ 14 15 vpical physical piappas Wi’s‘"éﬁ?'dﬁ%&"@@? "REATGACEAPeRirum preshown

Af at e) and ey
fgel col umm ) perf‘orm purification (erhE;fl Lo, thplehﬁ;ane/ | sopropyl ether) to
Jihereoy give 4B g OE Uil of Gé.

gt nyl pheny

4dnucl ear nmagpepared.rfesbnian ©&1.4Dg (0 rhbhotel birs- ﬂﬁtcﬁn&h&y&hﬂﬁ\ﬂ:rﬁﬂhﬂ'@b&rﬁ/l)ibélphenylhexan 1-ol -

JRef erence Bramyidise 1@ miowas added 3o thexsolution,rfotidvesd yostiriingnatobom- teapyaturd bvernighit (16

$hexane sol u ?Ltsﬂ eréEP"& 5§é“’t‘«’6 ingo semlﬂ ot @hd !ﬂs p@o@xchwas(ectractgd itk dichloro-. .

r and 1IN

RkYirioxide fiad LdrFhiny by
) litdle P& LIAP bPidindRNE A REC uhbisr s'hﬁ'mgc Sﬂlcfr‘e'éix' veQIidagpﬁﬁ: EH- ﬁrggﬁﬁgt:sva\sl

dmol e) of°d i6hiRrem e a'ﬁ‘i’
trmS|)ohere pe °r ﬁogh res ?ﬁ% ﬁr{imégﬁi % ?\%"Esm' 'iryfsov:frs)'f

: a asﬁ
gstirring ato Qw l‘ibp‘r %dgsé]-ng usp éeCWasV:\ﬁ argted

@tqan ade acid-‘;--'

4- 200C and abwaddirig a)mwﬁq&oﬁﬁplgasbﬁorﬁ a&udkoﬂatn&ﬁl’ﬂh&)he&%rb@kh&|ac|U @hiydctddBwitHisopropy! -

4t et r ahydsof ethemTielisodrypyhathecidyis dvad sepavataroutovashedwish aqureugpsdiupd ctdbride solution, dried

gmnutes, f O'"?W'b ultat) ppd engparatedyThetresiduivas shropatagraphedan a gilicagdel calyrhote pefform
$1.36 g ( 3. OD y} % ¢Jption with iscpropyl ether) to thereby give 1.07 g {72%) of 6-(2,5-dimethoxy-3,4,6-trimethyl- .
AT

¥1-i odo-5- (22 ,;r%;y ag,"zf ik 15 RreicALAYREN ProPesien B PYSiRar fagaetieresonance spectrum’
uran Af was adde '

t et rahyd o- o t he m xed sol uti on over

se .
At he peri Od of n‘[&lﬂ“&e‘%@ nII so&?élr\}a)i 1%@ @{$ 57?9 £ fme %9&23]:1% tnmeé! 1 :
; phenyl)-7- -
dhours.  Af t egeR@nRacid R, § séJ hoes tottlE%asort.ﬁI% WY stivring at’
gsuspended byo-@eldingpuls. anbb’élfdﬂﬁ@ Ib9rstaad.a§ ia€l rooi) mp%m@.rrepm nethEo! aaddsmwdttm under’
dchl ori de werduadohedtsdre, awittha edsidub evap ntadle Gitid byheelding gamd% aqueous phosphoric acid solution,,
3 65 followed by extraction of the product with isopropy! ether. The isopropyl ether layer was separated out,____-_'

52




| ayer was separated out, washed w th aqueous saturated sodi um chloride
solution, dried (magnesium sul fat a r d. The residual solution
was chromat ographed on a silica g?"c&%ﬁ% afform purification (elu- 25
Von with Rexssiedittsapeaysodiatiotioyide eolbfiey; adid (tayeesilin?lifgte{ &id edpp@bteatdiyive 1.92 g
7- (2, 5- di @0¥%bdrYy 7-8, Sdifrethoxyrd B iGttipetbwiphgnyl)Z; pberd/llheetahgcaﬁwpmwykﬂeqm'Nacaj@r@eﬂles

1ts typi c&nd pw@rmnﬁmmenwpmamm e'arshmgwétab #esonance spectrum
dat a are shown In Table 14. Referen HEO 0 3N Sodi um hydr oxi de (9

n ) was adde s&l%tl §f0) quj e(’ olqg yran ether in tetr dro-
7-(2,5-di ggy ﬁgﬁl%s’fg‘QBbm& bﬁ‘éﬁ 1§r§txh1y 5 hﬁﬁm e in
i n et hanola nlﬁyl!?od”s“‘t trah{ @tbiupaig 1 MY uﬁ&dr bh btﬂ@)sﬁ{er oﬁ‘éﬁﬁoomﬁérﬁb&ratﬁ vbﬂ!ﬂlé Sarlod of
After. \_éolmnmgedayrhsrbafmu thg redction teihdecatire rvedsUrbided 'uheo S0°Ch tutiovedvarg sdiringifbl €dhour.
of f untfer Spbstguerdlypthe seropesaturgrwiast inwenee 0 8%, wherehw exeaethy' dhpsphddiamideal6 kd/was

aqueous pH rﬂﬂdlacs"&é'Pd of &%9 |(H¢h8 mf'!?l'q) Gf/vb’thB (é-ﬁ —d"%hQ’Wé&Q‘Wﬁ‘eHW'RhHEY')'4'Phe“‘/"

product ﬁ"? ’°flé ‘gﬁ g | jod of‘ 10
aaueous. s VAL BT T SO, i “ﬁih AT o
evapor gf e rogéd/ﬁatﬂ- ;cl F,(-; s aturated ammomum chloride
trimet hyl phation mlawaawermwwhoimab@au&tmmsambﬂ eﬁ"él’ deh 1The bigiahie RlyedWidsskparbted
properti eSuawdsmuwlmaQuemgmmmmd sedium @hlaridecsofiies,idriedr{roagnasiam sulfdue)\and evaporated.
Table 14. J The4@s|dmewe¢ @mé'em thangl {15 'ﬁ"-rfe't'%ﬁ‘(ﬂy aﬂgwomos 0%9 (‘cﬁ%(ﬂomte) of
9.00 9 D(Bgé s[‘lél 91at NGwe e F' g?'-.! “Pﬁ%s sodium
%ro% SQpr| p

solutlon

“a ony gad o‘agf gf 5' %a  rfhe
fe um sul
bor on hydr' ﬁﬁg Qvakt:hro H’t "% B‘ J?{ with
under |Cers% l%er slaRé) 18 ek éb?"gn)é’&ss )of éfﬁd)&%‘ﬁ@@tn byl enyl-
of\f ;, and eln mﬁx QN. IiGs Bypital/pHiySical \pedpertiasl ndc&atdaegﬁeeeteéu&nws@f:ﬁmhaxa are shown in
extrac#i omabldme chl oroform I ayer was sepa- rat ed out washed W|th aqueous

sodi um chl ori de so

9.10 g (1 ro0 TEAr ; 3 gkgﬂi%fq% i xv-:ri46~
(oare ! Uity wgﬁ% %}mf Lﬁ% P e o
et her. +gn Bres sid Bn ra%ﬂ 8581 nst punf' cation (elution with

Dat eX_v 3f isbpidpyl etheliHo Qﬂe?e’by%ﬁé 182 gRSS dihox-3,4 &trn?ﬁe yiphenyl)B-phenylnonanol.
X Pr epar etis typical physical properties and nuclear magnetnc resonad’db speetrbmrdata are shovspiaCltablea4.
~by t he. forrrwula THS as inter-
pound pro- X1 Reference/Exampig, nal st andar d

5 A— dgﬁ 10 x 1 05 mmole) quantity of sodium hydnde (6@% Eu\}’ preparatcon

| 1 0 ) of methyl p-hydroxybenzoate in dimethylformamide (1 er |ce-co

_Va ue, foll ed by inutes. The cooling bath was removed, and a solution of 4, (10. 891mole) of

pm Exanpl @-nodnJ:(Z,S:dﬂﬁétﬂ xy(ﬁ 6-trimethylphenyl)-7-phenylheptane @mméth”y { 15 ml) was added
1. 1- 1. ( 61)o thémixtlre. Then, the temperature was raised to 5%’(QHnd stirith§Ikras effected for 1 hour. After ice-

2. 29( 24b) , cddiing, dilute hydrochloric acid was added to suspend the reaction, and the product was extracted with

oi | #0990 '15593' ]_he GBP"QDY' %{q(b@ecwelsmted outy Q}Q w@gaqueous ppdium chloride
2 olut n, dried slum su aporated Thgjresidua ol i rorgaptog phed on a

' 'T( G() 7 co_f_um;_ n icati (elutlon i lghexanef sopsopyl ether ?EZreby give 4.95 B8%)
0 ’ (2 -3,4,6-trimethylp nyl)-7-phenylh ptoxy]benzoat Its typical physical

' G'}’( 45 pro nuc ic resonance spectrum data are shown in Table 14.

Reference Example 19
A 2.1 ml (3.0 x 1.1 mmole) portion of n-butyllithium-hexane solution was added dropwise to a solution
of 0.5 ml (3.0 X 1.2 mmole) of diisopropylamine in anhydrous tetrahydrofuran (5 ml} under an atmosphere
of argon at —20°C over the period of 5 minutes, followed by stirring at —20 to —5°C for 10 minutes. The
mixed solution was cooled at —20°C and a solution of 0.38 g {3.0 x 1.1 mmole)} of ethyl isobutyrate in tetra-
hydrofuran (4 mi) was added dropwise to it over the period of 5 minutes, followed by stirring at —20 to
—-5°C fo. 20 minutes. A solution of 1.36 g (3.0 mmole) of 1-iodo-5-(2,5-dimethoxy-3.4,6-trimethyiphenyl)-5-
phenylpentane in tetrahydrofuran {14 ml) was added dropwise to the mixed solution over the period of
3 minutes, followed by stirring at —20 to —10°C for 1.5 hours. After the reaction solution was cooled with
ice, the reaction was suspended by adding 1N hydrochloric acid, and isopropyl ether and sodium chioride
were added to extract the product. The organic layer was separated out, washed with aqueous saturated
sodium chloride solution, dried (magnesium sulfate) and evaporated. The residual solution was
chromatographed on a silica gel column to perform purification {elution with hexanefisopropy! cther! to
thereby give 1.20 g (91%) of ethyl 7-(2,5-dimethoxy-3,4,6-trimethylphenyi})-2, 2-dimethyl-7-phenyl-
heptanoate. lts typical physical properties and nuclear magnetic resonance spectrum data are shown in
Table 14.-
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Reference Example 20
3N Sodium hydroxide (9 m!) was added to a solution of 1.20 g (2.73 mmole) of ethyl 7-(2,5-dimethoxy-
65 3,4,6-trimethylphenyl)-2,2-dimethyl-7-phenylheptanoate in ethanol (12 ml), followed by stirring at 90°C -
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acded sz adie@ D58 orfankl lzﬁ,ﬁem ivElsHé %m: ue 6@#\“ h @Eieyﬁt/ér\/ﬁas' a%;usted to
7- (13, BH Bwith 2NRiyBipéhldric abid) eio@ad byextractign with IPES The-orgaripiagdt Was waendawmei water,
aC| d. dried aBd chnqenuates gndes redugedrprdssune.@hdithe drudenbrodedt was iperitiest bw silida\gel cdumn

@fmetpsrﬁeb\h( \uting solutipenPEHQioMe-(2.4idimethoxw3.5.AaimethpiR ieragidd2.2
2cd 568 g@é g% R 528 (0 R Dt A R 1 A5 P O 9. 215
' ngr e(&' elsr#s 9 &ME'sdd.QJouJeb% Qtﬁ{;\earc@tlate (96 %'aﬂu Sg’oPcpC l(:ﬂ i‘g) was added tme solution,

followed by catalytic reduction at ambient temperature. 6 Hours later, the catalyst was filtered out, and the

filtrate was concentrated under reduced pressure to give 7-(1,4-dimethoxy-3,5,6-trimethyl)phenyloctanoic

acid {2 g, 90%). $9.20 (1H, COOH), 3.65 (6H, s}, 3.23 (1H, m), 2.30 {2H, m), 2.24 (3H, s), 1.66 (6H, m), 1.29 (3H,
50 d, 7THz).

The novel quinone derivatives according to the present invention possess metabolism ameliorating
action for ~oilyunsaturated fatty acids, particularly production inhibitory activity of lipid peroxides
{antioxidant activity) or production inhibitory activity of 5-lipoxygenase products in arachidonate cascade,
anc are of use as drugs, such as antiasthmatic, antiallergic agent and cerebral-circulatory metabolism

55 a.neliorating agent.
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25 R21 C (CH2) [Z-(CH2)KiilR5
(r)y o ‘R4 (wherein Rl and R2 g'gr?h‘?asigq g.lndr fferent, and i ndependently

are a nethyl or nethoxy group, d R2 conbine with each ot her
t o reprgaRAdin RCEdChE &rbttRd banidRor differantTBiddegn@etly 4ré ailydfdaem ylom 80P Fretlivhyt |,
t hi enyl methokwigirglip, oeRCAmd B cordibicdwittegach ather to rémeensHiBECHuE€ht=CHse IRérstaeddrbgerm
the gr oqumcnnrasnwm grgum‘ﬂ‘ egil.naphthylithiepy) emfurﬁlea@?,ofadfm ma\(!@veé o suhstituents

acet yl , sqigrtagyfrom the gegu {H‘(ﬁt ofb q»gi, haloge }yl phen .p-or
et h)fl eﬁ‘etq}y "d‘f"r? ﬁﬂ % g bafz wr?‘?a methox h lox ace oxym YI-
et hyl bon{lo et@ W@é g@ qxgt f‘h ;l’
~acet Oxy zl&meth@ 9350;: ora cam%r&mmch
gr oup iy beeﬁuhﬁaa |o'? din ebyzw&mbp rdb?é%k‘lltted By eny
“nor phwol | nocar bonyl oxymet hyl or pi - perr di nocar bonyl oxyrret hyl group @r a
car boxyl group which may be esjesyf ‘:pr anmidated; Z is a ggoup

r epr eserdcszichy, _Q}EGH.CH:% @) rﬂn 3 13,
/-\'S or % 34 0 Is- &Hﬁl@'rs m egef
of 0,to 5 provided, however that | nctnhe ca f m befng , antPHg

can vary arbrtrarrly W t hin the bracketé’d repeating unit; n is an integer

of 0 10,19y iWkglr &bltér E'ﬁ ffgEr i164d {@? 1Bk 810 sa&ohﬁ‘échS&erI thatih the tie
when m d¢$n Bbing 26 31 2 &nd 36 Widarbitrd Aty Withifithebracke eafréadé WHAURL), 6716 hydroqumone form.
Pat ent anspr Ae pbund as @laiesudin cidih 1) vAgRGiR Bk s oftr andhiis AdtlesEhan@ge. | T, Li,
LU, WL, SB. A cofthoundras Clsimedsit cldimn 1.avhega@mpiisiamintegenefl1 ©®30.This is the

repl acenedtA gqmunq gs claimed in claim 1, whergin B and R? @@ thigsame2nd eggh of which is methyl, R®is 1
O 111 1r!|!g_tﬂ_l%q_ Is 34&'1 yl(gr p which may be substrtuted by me:hyl, methoxy orw_uon(r@ﬁé’s cﬁrbonfyl Jn is

(CH 2( )zemsj mggt Mlndlgts ; dm ?f %g:‘em the compourﬁlg%{é%meg&fll g-b{;r?zgﬂumon-z

I versgghl grg véne hander

G uppe si rsdA eslﬁﬁodﬁa ab admﬁa ugasrm 1)9A8etH the LoinpslMb .sﬂatscé%h friditylh udarrzsaﬁh&reﬂ,

. R3 el ngyipéiahmydthdaiyptingl) hetanorRécuPhenyl Napht hyl , Thi enyl oder Furyl !st, von
-'denen j ed@sA sempdind aé Claimedirs claiar 1, mbsreifvde oocybqunldiaﬂ (Sé@ennmemlvl-wbﬁdtzyqvlnon-2-

* Cl- G3- ARl etm‘ﬂ%nv"mm #npic aci. oder . m Tol i dyl

'Ben?’ , Xn compo 'é’r?&r"b? rmhateinpe e?TXP%‘"Fr‘ﬁ Bﬁ%cﬁ"y'f"e% "z°q”'x°" 2-
(m dazof¥y é%ﬂ’ 1D OReAAE LR R S sse%-inl-éléﬂ{&i -£R.0BRRG SRR

R5 si ney”Me(h tﬁy ﬁ Iy ;%c uppe, el ne roxyne

© Met hoxymetbiyA prevsse tohprodubing a@uinoRé Barvativd fmeyemiandrmula:

Am a®&car bonyl oxynet hyl , dessen Am no- G uppe durch Methyl, Ethyl oder Phenyl
“substituiert sein kann, Si ng l\/brphol i nocar bonyl oxymet hyl - oder

. Pi perl di nocar bonyl oxyrrFtrhyI G uppe oder sine Carboxyl-Guppe, die

~verestert oder amdier nn ist, Zsine durch -C.C, -CH=CH, 25

C-3 2 - 0j dCI—BCI—BdargesteIIte Gruppe Ist, 30 )
- msine ganze Zahl von 8B |?ﬂ+ﬁHa)nﬂB-g€1Hz)e-}&d’tﬁ von 0 bis 5 |st,

© jedoch mt der Mal agabe, da@ in dem Fall, in demm2 odor 3 ist, Z und k
~wi likirlich Innerhalb der K> in Kl amrer n geset zt en

- Re\pet | ereinheit variieren konnen,

- wherein R' and R? are the same or drfferent and independently are a hydrogen atom or a methyl or
methoxy group, or R' and R? combine with each other to represent —CH=CH—CH=CH—; R? is an
hydrogen atom or a methyl group; R* is pheny!, naphthyl, thienyl or furyl, each of which may have 1t0 5
substituents selected from the group consisting of hydroxyl, halogen, C,—C, alkyl, C,—C; alkoxy, acetyl,
phenyl, p- or m-tolyl, pyridyl, 3-pyridylmethyl, benzoyl, methylenedioxy, trimethylene, 1-imidazoy! and

_ 50 imidazolylmethyl; R® is a methy! or methoxy group, a hydroxymethyl, methoxymethyloxymethyl, acetoxy-
methyl, nitrcxymethyl, aminocarbonyloxymethyl whose amino group may be substituted by methyl, ethyl,
or phenyl, morpholinocarbonyloxymethyl or piperidinocarbonyloxymethyl group or a carboxyl group
which may be esterified or amidated; Z is a group represented by

55 - o
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n sine ganze Zahl von 0 bis 10 ist vvenn m si ne ganze Zahl {This She B&niRe
und n sine ganze Zahl 35 119555%1 wenn m O st) Emﬁlﬁul:mm‘
Hydr ochi non- Form 2. Verbi ndung nach nspruch worin n si n

von 1 bi s isk integer ofliX3.10:\e Islai irdeyeg of 06 3; 18 SPintgler df 0 10\B.prdvided, howebvEidhalirethe Base
si nd undofmheing 2 o\b Zlapd k sanvdiy aRBtrary withinitres bradRdted rapéatifigamit) wilchigopeprised readling
durch MefKgmpoupeichegeperaformuir substituiert |bt, RS Carboxyl ist, m Null
Ist ynd n 4 oder 5 ist, und sei Hydr ochi non- Form 4. Verbi ndung nach
Anspruch 1 worin die Verbl,ndu 0
-7(356Tr|rrethyl 1, 4- beR '
Ver bi ndung nach Anspruch 1, di e Ver bi ndung )
6-.(3,S¢6- Tri net hyl - 1, 4- benz -2-y phenyl ) hexansaur
-l.st. '®. Verbi ndung nach A a lr)’???@'{g‘@mk%ﬁx

7-(3,5, 6- Trirrethyl 1, 4- benzochiomén- 4yl )-7-(4-nme- 50

t hoxyphe the tansa re | st. 7. Verbi ndu nach Ans ruch 1 vvor| ie .
Ver bi nd Q’% iga Ay Eg?’ im&"ﬁ E'Be W'}’ g epyranyl group,R isa

@3yl )-7-phenyl - heptansaure ist. 45 5.

r Oph eyl ro atomi or a droxyl etr VWV"?{‘YH}’% group;

eth
Hi bo r;?{ eﬁ
Ver bi ndung 11 fgéémgce%h st‘tnl:n RO Hn geti )ﬁ bmpound of the general
t hyl phenngtmditept ansfiure bst. 9. Verf ahren zur Herstellung sines

Chi non-Derivats der all gemal nemy Fornel 78 This is the

repl gcement sheet Date: o 1/ RS R1 "~ R3 Cfi{CT'2)ff- 1Z-(CH)k.RS
(A OIR (worin 10 und R2 gl ei ch oder verschl eden sind und
unabhi ngi g vonei nander si hoxy- e sind oder R und
R2 genei nsam mi t ei nander rigl—l— cﬁgﬁﬁ@‘el’( gl ne Methyl - Gruppe (1)
i S/ R4 Phenyl, Naphthyl, Thi er%/ gdor Furyl |st von denen-jedes sin b| S
f ul n?s aus der aus (droxyl, Ha- |og en - Cl C3- Al kox Acet

" Phenyl ay the |diffege ge M or a me yl’ or
Vet hyl ea;% m ?;gt;i i : ﬂ%tsésﬂﬁll
G uppe gl , .acetyl henyl p- or

oder;- I\/Et.hww mp%-pﬁidm ¥ hv hdidazoyl-
Ac et%%y medthyl] RS isiat shetkying trath qu/imuw eawhmaymemylmhmkymetawewmemm.ma@tmnyl
durch NmMmetﬁwwm-mﬂmwetmmosq arhipptgreurt mak dersubstityted by methyl, ethyl, or
~Mor phol mﬁ‘smdm@mg riylppcymegtiye or Plngéqi'nenamﬁmomng}mdmwlcarwl group which
‘Gruppe OB becssiRsmied, pLAIgntedsd is garoun fEPRPEt Y B t oder amidiert sein kann,
bt sins durch -CC-, -CHCH, CH3 - *0CH3 _ dargestelilte G uppepist,
30 m si ne ganze Zahl 0 Py 3 I'st, k sine ganze {

bis 5 I stcadedoch.gnaicher Ma(E daS I n de , I'n 'm 2 odo
al nt KTAmrern eT 2t o Reket Per sid
ahl 0 bi 0 It, wenn mslne

- Zund k wilfkfrlich innerh

var i4oer en k8nnen, . N sine ganze %

Zahl von 1 bis 3 Ist, und n sine ganze Zahl 35 von 2 bis 10 istQ wenn

_ mo 1Ist )n is aunnﬁ:wtaeggre 9 tod1loemlgg§ne1}\t€genr%f3 toqieins\z/a%rm egneclj gMOgegrm?itldé owelavrt]eretr;'\at': {hrr%ase

AL of m being 2 or 3, Z and k can vary arbitrarily within the bracketed repeating unit), or its hydroquinone form.
45

Claims for the Contracting State: AT

1. A process for producing a quinone derivative of the general formula:

50 R1 Q R3
RZ CH—(-CHZ)n_{z..(CHZ)k.;m_RS (1)
55 O ge |

(wherein R' and R? are the same or different, and independently are a hydrogen atom or a methyl or
methoxy group, or R' and R? combine with each other to represent —CH=CH—CH=CH—; R® is a
hydrogen atom or a methyl group; R* is phenyl, naphthy!, thienyl or furyl, each of which may have 1to 5
substituents selected from the group consisting of hydroxyl, halogen, C,—C; alkyl, C,—C; alkoxy, acety!,
phenyl, p- or m-tolyl, pyridyl, 3-pyridylmethyl, benzoyl, methylenedioxy, trimethylene, 1-imidazoy! and
imidazolylmethyl; R® is a methyl or methoxy group, a hydroxymethyl, methoxymethyloxymethyl, acetoxy-
methyl, nitroxymethyl, aminocarbonyloxymethyl whose amino group may be substituted by methyl, ethyl,
or phenyl, morphohnocarbonyloxymethyl or piperidinocarbonyloxymethyl group or a carboxyl group
which may be esterified or amidated; Z is s group represented by
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;| 40 : j x1i ' 3 RR6'C -4C 2)-tZ- (CH2) k+c-
5 OR6 R4 45 (worin R6 sin V\asserstgf,f' Af ergfi ne Methyl -,

bt hoxymet hyl -, Benzyl - oder 2-Tetrahy8ropyrany|- G uppe bst, 50

f/ sin Wasserstoff-Atom oder sine Hydrogyl-, Methoxy-, Methoxynethyl

enzoyl oxy- oder 2- Tet rahydrop YLk Oy - hpp t undjedes @y
ynbol s e+0e d-m,VeCsit:eitnderoan{yeg@penacBede m hat ) h1' t| el pem ;
@i dationsnittel . 55 10. Pharmaent/i sché Zusarngeabet $ hal t CH,

/ rkat off sine Verbindung der ail genei neHsz Formel - This is the repl acgnent
heet 79 Date; b3

1 _ e 3 EP~~~mmm~mm v oLl 171# 2511 D 21 R :
- - nis an integer of 0 ;misan mtegc_arl_qf_gtqﬁhg)"ag_uaﬁ% w[_ovn. s 9\rfsgert|hft|mthe case
of mbeing2or3 am alega ﬁé’f"@ﬁ“’d’ﬂ%}" Y Prsag elee epeating u IUF]V iche ﬂnses Teacnng
?fhty . elr REr

orin 10 oo en si unabnang

Jonei nanggler” Si ne R% thoxy- Gruppe sind oder R1 und R2 genei nsam

Bi t ei nander - CH CH CH=CH darstmilen, R3 sine Methyl-Guppe ist, R4 Phenyl,

apht hyl, Thi enyl oder Furgi VP denen jedes sin bis ffnf aus der aus

Bdr oxyl, Ha- | ogen, Cl-C3- -Cr Al koxy, Acetyl, Phenyl, p- odor

g Tolyl, Pyridyl, 3-Pyrldylne Benzoyl, 15 Met hyl endi oxy, .

W i net hyfen, 1-ini dazol yl m2mo oM -h{a-(b%ﬁ(%mf’den G uppe (1)
Jusgewghi te Sub- stituenten haberg kalrkn, el ne t hyl -

der - Met hoxy- G- uppe, eine Hydr_o(?@netphyl - G uppe, Met hoxynet hyl oxynet hyl,

et oxymet Ryl o reiNigs i on{ O J G RN, GHEFGE, B I&%&%i@mo angl YRE: R7isa
rch Meah dro%ﬁrhh’lt)%ggoﬁﬁf% thﬁiﬁﬁﬁ;ﬂ&ﬁ;&yﬁgﬁfh%, &'ﬂ&rahygﬁpga:éylox% group;
br phol i NoGAA Redhydf e/ dtRér Ry mbole tieds defifRy hefdintatars)OoiRY arDdNidTEihg ¥gent.20 -
y uppe oder eRnfploaessax yhain(@dup pleim tliveheveln thetsemt ofouiond auis it dass tteeione.kann,
t, Z eine darA process@s claim@dinEiaim P,@vherein nis an iznteger of 1940 - .
| j ~ 25, 4.Apr9cg $ ’lfnegm.qlalqn 1 ?v@rem,ﬁ‘mtdﬂ are the sam & fml ) is methyl, R is
argestel | f;?i (e E’g 9?;{': "c:,'f: T;?,Z,:: s:fﬁ"&?%@’ e ﬁ?s rdlorns, isg'sga'f’%’fyf'm's
sine ganZe °ZaNbeolial aluuiinga a1 whholp theHelivalGs -s"ihg.e.%hﬁmeﬂaﬁ,A-&rasansfoa.u.yuq-
n dem m 2 Rel@iheptansic acid. UNd K W Tkrlrlich i nnerhal der 1 n Klamrern
eset zt en Repe6lA mbédss Bdidimedini cdlaith @) wikedéin e, defivaRive B 6¢3,8 Baridiatill- VOberRoduiron20/)-6-
st , \weffh te-siethoxyphenyd) Heasmoicasid. | bis 3 Ist, und n sine ganze Zahl 35
on 2 bis %4) T progass#s qhaimed iniclairg dewhesein the dexivative Isi7r{3.A.6iamathyl-1.4-benzoquinon-2-yi)-7-
at ent ansprt’

toxyphepyl) heatanain acjd - AT : |
erstel | ung, & Jﬁ“g\zm ﬁ:% a'"@}% 1:'\ggfét|&g?esf%%l ﬁ%&?ﬁf\%@%ggé%.ﬁ.g]txgg&%wﬁgen%géu|non-2-y|)-7- .

NGIC a .
9. A process as claimed in claim 1, wherein the derivative is 7-(3,5,6-trimethyl-1,4-benzoquinon-2-yl}-7- .
{4-methylphenyl} heptanoic acid.
10. A pharmaceutical composition which contains as an active ingredient a compound of the general _ '

formula:
40 R} R RS
2 Rs ( 1 )
_ R CH— CHy)~Z~(CHo ) 35 .
S 5 0O R4

{wherein R* and R? are the same or different, and independently are a hydrogen atom 2': a methy! or
methoxy group, or R' and R? combine with each other to represent —-CH=(;H——CH=CH—; Rlisa hy(_irogen
atom or a methyl group; R* is phenyl, naphthyl, thienyl or furyl, each of which may have 1 to 5 substituents -
selected from the group consisting of hydroxyl, halogen, C,—C, alkyl, C,—C, al_ko_xy, acetyl, phgnyl, p-or
50 m-tolyl, pyridyl, 3-pyridylmethyl, benzoyi, methylenedioxy, trimethylene, 1-imidazoyl and imidazoyl- - :
methy!; R% is 2 methyl or methoxy group, a hydroxymethyl, methoxymetzhyloxymethyl, acetoxymethyl, -
nitroxymethyl, aminocarbonyloxymethyl whose amino group may be substituted by methyl, etljyl, phenyl,
morpholinocarbonyloxymethy! or piperidinocarbonyloxymethyl group or a carboxyl! group which may be E
esterified or amidated; Z is a group represented by :

55
0 e
f”a CH,

~C=C~ , ~CH=CH- , --O—@/. -C— , @— Il' ll or L

60 C': s CH,
Hy 0
n is an integer of 0 to 10; m is an integer of 0 to 3; k is an integer of 0 to 5, provided, however, that in the
case of m being 2 or 3, Z and k can vary arbitrarily within the bracketed repeating unit), or its hydroquinone '
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R 9. -~ R3 45 R? -(CHC ) n[Z- (CH2
M ~s‘y 50 (“Worl n R und R2 %{;l ch oder verschl eden si nd und una
vonei nander sine Methyl- oder-

h@x4Z si nd oder Tf)‘m Wm
mteing | uppe
R4 Phen&P, Rﬁ%%’g% ngﬁé{&%’fgrhg ﬁkzégﬁv%h ne&ﬁlSr Jedes I ‘TG’I 5
aus der au%lﬂ&sdmwdz detiligemigeiIForfmét C3- Al kyl , Cl - C3- Al koxy, Acetyl, é
"p- oder mTolyl, Pyridyl, 3-Pyridylnethyl, Benzoyl, Methylendioxy, :
Trirket hyl en, 1- | ni dazol yI1 undDI m dgzol yi net hyl best ehenden G uppe
ausgewahl tb Sub- stituenfe Rgann, 80 This is the

repl acenent sheet Date: 03 EP O 171 251 B2 1111,

T Jitlsi 1111 RG eine Mg el _(.l\@a;) rEi ne (1)
-Hydrexynet hyl - G uppe, Met hoxy t hiy| oxyrre'f hyI cetoxynmet hyl , Nitroxynethyl,
“Ami nocar bonyl oxynet hyl , dessen ArRtho- G uppe durch NEt hyI Et hyI odor Phenyl
‘substituiert seip kann si ne I\/br hoI | nocar bon I ox ey

Pl peri B’I"Hﬁ‘@ar“ﬁ °h' d ‘ﬁkﬁ# a(if l:"‘ff'Atgg;
Ver eSt —(;-I e itHo’&l i%ofﬁzto?:\ oder eme I R‘

Thlenyl odar Furyl ist, von denen ] bis finf aus der aus Hydroxyl Halogen, C,—C,-AI
dar geS t?-?-d: ﬁl«ﬁ'yu ARGyl %eny’r) Pl flﬁelgc'hﬂlﬁylzél’bhdw 0B-PYridhjirdetByll Henzdyl, eMBmy@ﬁdﬁﬁﬂ/.
Zahl Vﬂ)ﬁm@thhbﬁ, Biniddzoy! Wind Imidazolyimethylcshs@henteh Glappel\iuSgevihite Gabstitupntimnhaban | |,
| n denkann2Rbeiee Mathyk todeMethoxykGrpps, hﬁtlerﬂvr!mrlnmhélr Nemsxuegthvlnmeammmxv-

gesea zt‘\?%hvﬁe t%meihnh%wwmq AminpcribA 'Za(m"" H’g’
I'st, ewzagfmw oh i e e"ne ;;ﬂ{l;ﬂ ggy gd; it
.bis 10‘:'5!r "y ‘Wé'ﬁ'ﬁt P%%? °r fi° asaéen ?f"gp%nseetez'un el ner erb

'akl,gema fen Formel 20 7 R 325 CR6 R4 30 (worin R6 e| ”o
‘Wasggr st of f - At om oder ei ne Met hyl - hoxynet hyl -, Benzyl der

2- Tet rahydr opyranyl - G uppe i Was toff
Hydr oxy€=,C-Mat ROKFCH-Mat , o* ‘{ de ?de"
Tet r ahydr opyr anyl oxy- G uppe | und ? es ersander en ol & Ggne

i m Vor st ehenden angegebene Bedeut ung Hat) mt elnem Oxidationsmtioel . 2.
Ver f%ht en nach Anspruch 1, worin n sine ganze Zahl von | bis 10 ist. 40 3.

- Ver f ahigrigestatd GAIppP isti G eida ganld Zahi ¥dn 0I6IE 16%8t, g €ing Barize @ahi wodl Ojbisvaeist, & eilve ginek
sind, RaniVeh s § B, jedBech sitrder MaBgapk.- daBLip demiFsl,,in ders mi@odér sy, Byund kivitikidich
oder Finngrhatb des in 'Elannmn gesetzteRBerttietainbelt vprieren kdnagn] odes seipmHydrochinpgeiorn.

“i st25 und %‘éﬁehtén mwc&q werin die Summe von m und n nicht kleiner als 1 ist.

' 3. Verbmd g nac nspruc worin n eine ganze Zahl von 1 bis 10 ist.

4. Verbindung nach Anspruch 1, worin R' und R? gleich sind und jeweils Methyl sind, R® Methyl ist, R*
eine Phenyl-Gruppe ist, die durch Methyl, Methoxy oder Fluor substituiert ist, R® Carboxyl ist, m Null ist und
n 4 oder 5 ist, und seine Hydrochinon-Form.

40 5. Verbindung nach Anspruch 1, worin die Verbindung 7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-7-
phenyl-heptansaure ist. ;
6. Verbindung nach Anspruch 1, worin die Verbindung 6-(3,L.6-Trimethyi-1 4-benzochmon-2-yl)~6—(4— !
methoxyphenyl)hexansaure ist. :

'\/' 7. Verbindung nach Anspruch 1, worin die Verbindung 7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-7-{4-

45 Mmethoxyphenyl)heptansaure ist.
8. Verbindung nach Anspruch 1, worin die Verbindung 7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl}-7-(4-

fluorophenyllheptanséure ist.
9. Verbindung nach Anspruch 1, worin die Verbindung 7-(3,5,6-Trimethyi-1,4-benzochinon-2-yl)-7-(4-

methylphenyl)heptansaure ist.

50 10. Verfahren zur Herstellung eines Chinon-Derivats der allgemeinen Formel
R! R3
L. %8 R2 (I:H—(-CHz)n—{Z—(CHZ)k-}m—Rs ()

{(worin R* und R? gleich oder verschieden sein kdnnen und unabhangig voneinander ein Wasserstoff-Atom
60 oder eine Methyl- oder-Methoxy-Gruppe sind oder R' und R? gemeinsam miteinander
—CH=CH—CH=CH— darstellen, R® ein Wasserstoff-Atom oder eine Methyl-Gruppe ist, R* Phenyl,
Naphthyl, Thienyl oder Furyl ist, von denen jedes ein bis fiinf aus der aus Hydroxyl, Halogen, C,—C,-Alkyl,
C,—C,-Alkoxy, Acetyl, Phenyl, p- oder m-Tolyl, Pyridyl, 3-Pyridylmethyl, Benzoyl, Methylendioxy,
Trimethylen, 1-lmidazoy! und Imidazolylmethyl bestehenden Gruppe ausgewdhite Substituenten haben
65 kann, R® eine Methyl- oder-Methoxy-Gruppe, eine Hydroxymethyl- Methoxymethyloxymethyl-, Acetoxy-

s I




4. yerf;ahren nach Anspruch 1, worin das Derivat 7-(3,5,6-Trimethyl-1

, 4- benzochi nof- 2-yi ) - 7- phenyi hept go. sljure _is 45 5. Verfahren nach
Anspruch 1, worin das Derivat 8€P a'Hj{ %§1 tB1

6- (3, 5, 6- heihgEL Nkﬂoxﬂm&hhﬁﬂiﬂfehieﬂQ”A%’:%@rb%iﬁ(ﬁg{hopﬁfu YOG JANGKBRIpHE &

) ( 3 A = ppe, Am - d h
ist. 6. WWethgESyl odee Phéms Bubstifuicks séikarln, B phofift carbonyloxymethy:? zderrug?:eridl;::)-
7- (3, 5, 6- carbanglokyrhethylGrixgmezadieh eine [CatboyyiGrupres digBlehugtert dddr amidiert sein kann, ist, eine
yphenyl ) h&¢mnsaure ist. 7. Verfahren nach Anspruch 1, worin das Derivat
7-(3,5%6-Tri net hyl - 1, 4- benzochi non- 2-yl ) - 7- (4-f | uor ophe- nyl ) hept angaur e
Ist. 55 8. Verfahren nach Anspruch 1,Cwprin das Derivat

7-(3, 5, 65K ket hyl.= 1. 4- benzocffi nkr- 2-bi%) - 7- gA=wet hy! ny CHhept-dhsadr e
ist. Q- P"hgr nhze(%ft"l'(s; he* Zt é@gt " nd ISI sl& oHert o
Ver bi ndung der al i genei nen For | 81 ¢, is Ts € Trepl aetm get

Date: bwW"153 9 ~ ~~~~~m a EP 0 171 351 B2 Rl ~~~~~~~~~~~~~~~~~~ .

i|~ 11R31 Laroes%%ll Gru i nen|e+ écgé rl[v% éﬁlﬁ in e t

10 . (m'ﬁ'van &is"bﬁgﬁoéﬂ *QEEJ%?&' 4 4 sﬁl,@gjé Kk

vonei ngnd@heRbiBYeMat meReke YerenthalPWitiicten 'konRer)! &%h&%fﬁ@?

m t ei nandeérbintirhgdér GligdotdinedForha@! | en, R3 sine Met hyl - G uppe i'st, R4 Phenyl,

Napht hyl , Thl enyl oder Furyl is}, von denen jedes ein bis ffnf aus der aus

Hydr oxyl, He- 15 | ogen, -C3- A kyl, ClI-C3-Al koxy, Acetyl, Phenyl, p-

odor mTolyl, Pyridyl, 3 ri RAyl , Benzoyl, Methyl endi oxy,

Tri met®Ayl en, 1-inidazolyl u dazol yl met hyl bestehenden G uppe

ausgewahi te Sub- stftuentgn kann, R6 sine Methyl -

oder - Met hoxy- Gruppe, sin8 HMP@"HW#{‘VBMHH hyl oxymet hyl , (i)

Aset oxynet hyl , Nitroxynet hyl, o8 ar bonyl oxynet hyl , dessen Am no- G uppe

durch bkt hyl , Ethyl oder 20 Phenyl substituiert sein kann, Bine

Mor phol i neocdds B einl Wassestofydtemasitier eine Muthylli Maboxyaeehl-OBahxpt biér-2-Tatiapyaiomdaiyl-

si ne Car Koupre-ist Rl pjincWasserstotfétern pderteinediydroayli, Methoxy-sMethoxymethylaxyi, Benzogpxye oder

durch - Qﬁ}rzgmylmmpgm ist und jedes der gnderep Symbole eine im Vorstehenden angegebene
edeu m

JJ‘ eine(égnze

E%ﬁés%g)% willkGrlich

3~~, « it-ejne peamitel. o 11ppe jst .30 . .. msine ganze
zani von g {18 et ey B 8 Wit e Verpird B iy S
Mai ~gabe, da& In demFall, in demm2 oder 3 ist, Z und k wilik(Irllch

i nnerhal b der In Kl amern ggset f en peti ereinheit varileren konnen, , n

wehin m si ne ganze Zahl von 1 bis 3 ist,
bis 10 ist, wenn méD‘ | st) oder seine

QR+t i-+HEHakdaeR” | es Etats (1)
) F,!ﬁ, GB, IT, LI, LU N, SE

si ne ganze Zahl von O bis
und n3%ine ganze Zahl 35
Hydr ochi non- Form Rovend| c&%0mny
contractants sul vants: BE, CH,

40  (worin R! und R? gleich oder verschieden sein kdnnen und unabhiingig voneinander ein Wasserstoff-Atom
oder eine Methyl- oder-Methoxy-Gruppe sind oder R' und R? gemeinsam miteinander
—CH=CH—CH=CH— darstellen, R® ein Wasserstoff-Atom oder eine Methyl-Gruppe ist, R* Phenyl,
Naphthyl, Thienyl oder Furyl ist, von denen jedes ein bis fiinf aus der aus Hydroxyl, Halogen, C,—C;-Alkyl,

% C,—Cs,-Alkoxy, Acetyl, Phenyl, p- oder m-Tolyl, Pyridyl, 3-Pyridylmethyl, Benzoyl, Methylendioxy,

45 Trimethylen, 1-Imidazoyl und Imidazolylmethyl bestehenden Gruppe ausgewahlite Substituenten haben
kann, R® eine Methyl- oder-Methoxy-Gruppe, eine Hydroxymethyl- Methoxymethyloxymethyl-, Acetoxy-
methyl-, Nitroxymethyl-Gruppe, eine Aminocarbonyloxymethyl-Gruppe, deren Amino-Gruppe durch
Methy!, Ethyl oder Phenyl substituiert sein kann, eine Morpholinocarbonyloxymethyl- oder Piperidipo-
carbonyloxymethyl-Gruppe oder eine Carboxyl-Gruppe, die verestert oder amidiert sein kann, ist, eine

; 50 durch
- ' o)
";Hs CHj
- S CH
.. = 3

dargestelite Gruppe ist, n eine ganze Zahl von 0 bis 10 ist, ri eine ganze Zahi von 0 bis 3 ist, k eine ganze
60 Zahl von 0 bis 5 ist, jedoch mit der Mafigabe, daB in dem Fall, in dem m 2 oder 3 ist, Z und k wilikirlich
innerhalb der in Klammern gesetzten Repetiereinheit variieren kénnen) oder seine Hydrochinon-Form.
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1. Derive gui noni que de formul e géner al e: 45 0 50
R2- (CcH2)jn EZ- (CH2) k E qgﬁ) Iaquelle R1 et R2 sont
r oS

| dentiques ou différents_ et g ent mdependarment un g la°°d
ou net hoB@}"tS%PSRI“"M‘“RQ“bY'Fg" e repr6sentent - CH=CH- CH:CH-
‘groups nbt qyll ahquel}\ z%?heééllung eine %lwnmsatphwlb%elﬁﬁpmwbe t "

furyl e dont cHacun pout porter de 5 substituants choisis dans Ie groups
consi gstent en I'hydroxyle, un galogene un groups al coyle en Cl-C3, alcoxy
en C-C3, acetyie, phbnylgi m g8l yl e, pyridyle, 3-pyridylntthyle,
benzyol e, nb6t hyl i nedi oxy, ' yl ene, 1-imdazolyle et imdazolylnethylej
Rs est un groups nethyle x , un ps. hyd gbt hyl e, net hoxynet hy-
82 ~_ This is the repI*élce H&rﬁé*‘%‘z 'in—é‘ EP 0 171 251 B2 |

TclAd 1 1IN T it oxynﬁt hy £, ac6toxyrret hyl e, nitroxyn6t hyl e,
~am nocar bonyl oxynet hyl e dont | e groups am no peut etre substitu6 par un

gr oups nmohnélﬁe un®R l:l Sdbr ptt}gﬁs\’ dBn seikEHNON B SHRbREHG VORGIASAURNYh WaksERétb-hom

oU pi p6- oddr |er}g,cam ly QUYL AbpdINsigd ObBéer CREr Dantly | RY Ugertiginsape Uiniteihareder
estbridf i ecponaaies Qfatstélien,gRV ¢ins WasserspsfbAent lodgraeine GAdthyl-Gr@ipeCst. R‘5Phenvl
-04, - G Naphthyl, Thlenyl oder Furyl ist, von denen jedes ein®isShf aug der aus Hydroxyl, Ha@gen,

ast un nGarrAtket |Ae¢tvlde°h@nv1. ® 4@91 an-Top. rfdh"g)"e fig \(é"‘e'('}é' eA""?!' ° ha%’;‘:;
condi ti oﬁ""‘?‘bﬂf%f‘o‘ tda 'é‘ﬁ\%!n‘?es pReen at the: eAceto !
| " i nt 6r| °" % " S G oron
| o noffor B° VIE,',"” mou&m

ent ler d&rﬁo oiyﬁf&th?l Geb pélad me Carbdi& fuﬁp@ d‘H Iléiedterdﬁde? afnidiert Iseindgns, isn 380

ou Iad.f"er.ms hydr oqul noni que ds co deriv-. 2. Conpose selon |a
r&u.endl cation 1, danes loquel n at un nonezbro ontior do | A 10. 3. Conposb
sel on2d a revendi catlon 1, danes I'qui R et R2 sont identiques et sant
‘chacun un n6thyle, R3 20 estun m-t e, R4 set un groupscphz=nyl I

~poutfitrssubetituA parun group yI d, “mb6t hgKmuf | u 5 ea
car boxyl ~CBxt. zéHF @i—n et s ot?-l' -@ ver dbui nP8¥e cH
celuj-¢i. 4. Conpose sol on I a Mex ndi i on N=4ui eat 8" aci de 3

7-( 3,\5’, 6-t rimbthyl -1, 4- benzoqui none- 2-y 7- ph4dnyl hep- tandoque. 25 Os5,
-Conpose selon |a revendication 1, qul est |'acide
6- (3,5, Gd@ngmgtthﬁrwpemm mmv@%{ﬂem{@me sem 'pjwen |:?qﬁ9'§'ah91“ ganze

6. Co aglg '}%&p t, jedoeh, prit der Mi\q ape, F|a n,iep oder ist, Z und k willkurlich
7-(3, £ Gmﬂ e ﬁé nkgém?qmp get?rl elt-yar(naren onqeﬂb)?gln&]sgﬁriﬂ 3'%35’[55%‘(’1“9(]8'“”
-307. Conmp g‘ ?o reven ion 1, qul sat I'aclde 7-(3,5,6-trl mthyl -
, 4- benzoqul none- 2-yl)-7- (4 fl uggmo- phenyl ) hept anodque. S. ConposA sol |l on Ia
_revend| cation 1, qul sat |4yacige 7- é% 5, 8-trinbt hyl -
, 4- beddzoqui none- 2-yi ) -7- (E— 3¢ ; phhnyl ) hept andi que. 9. Procbde
;de preparation dun derive qUI gue de formul e genbral s: 40
. RI sA R3. R2 r-CH g5 R 0 R4 45 dans
-laquelle Rl et R2 sont | dBnt i ques oq ﬁ%'-é?r)@-[t CHZ)I‘_]é—ﬁr esent ent, (i)
- nHe‘p&ndamrent un groups net hp&? oft*net hoxy ou RL et R2 prls ensenbl e
reprbsentent -CH=CH CH=CH; R3 est un groups nethyle; R4 est un groups
‘phenyl e, ImmmNéie,WarsbéraayJAmr@ bdéusié Methyh] Meithacynietiyd-, Bemyt bdur ReTekraBydvopyranyl-
" subst i t uGnippe sh@f ain YWadsanstoff-Atom oder eine Hydroxyl-, Methoxy-, Methoxymethyloxy-, Benzoyloxy- oder
2-Tetrahydropyranyloxy-Gruppe ist und jedes der anderen Symbole eine im Vorstehenden angegebene
s0 Bedeutung hat) mit einem Oxidationsmittel.
d 2. Verfahren nach Anspruch 1, worin die Summe von m und n nicht kleiner als 1 ist.
3. Verfahren nach Anspruch 1, worin n eine ganze Zahl von 1 bis 10 ist.
4. Verfahren nach Anspruch 1, worin R' und R? gleich sind und jeweils Methyl sind, R* Methy! ist, R*
zine Phenyl-Gruppe ist, die durch Methyl, Methoxy oder Fluor substituiert ist, R® Carboxyl ist, m Nuil ist und
55 n 4 oder 5 ist, und seine Hydrochinon-Form.
Lo 5. Verfahren nach Anspruch 1, worin das Derivat 7-(3,5,6-Trimethyl-1,4-benzochinon-2-y|)-7-phenyl-
) heptansaure ist.
6. Verfahren nach Anspruch 1, worin das Derivat 6(356-Tr|methyl14-benzochmon-2-yl) 6-(4-
methoxyphenyl)hexanséure ist.
o 60 7. Verfahren nach Anspruch 1, worin das Derivat 7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl)-7-(4-
3 methoxyphenyl)heptanséure ist.
8. Verfahren nach Anspruch 1, worin das Derivat 7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl}-7-(4-fluoro-
phenyl}heptansdure ist.
9. Verfahren nach Anspruch 1, worin das Derivat. 7-(3,5,6-Trimethyl-1,4-benzochinon-2-yl}-7-(4-methyl-

65 phenyllheptansaure ist. _—
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Bl or oups consi stant en |' hydroxyl e, un hal ogene, un groups alcoyle en
S C3, al coxy:en Cl1-C3, acetyle, phb yle, pyridyle,
Zyridyl nbt hyl e, benzoyl e, nethyl bng§ &}99'&% yI bne, 1-im dazolyle et
l dazol yl et hyb.ePhaffdzemischinZ@s Mideaseatiing ydnthaltend1all MGvkytoff leinegVedbipdung der allgemeinen
ir oxmet hy|Fermeibt hoxynet hy- .| oxynTt hyl e, acetoxynet hyl e, nitroxynethyle,
nocar bonyl oxym-t hyl e donﬁﬂ e rourpp am no peut Atre substitub par un

jpups net hyl e, bthyle ou phb n groups norphol | nocar bonyl oxym-t hyl e
pi pe- “ridi nocar bonyl oxym-$ h bu_un groups carboxyl gue qui pout tro )

erifie ou amide; Z est uR H=t @séﬁt'tp - CH:CH- Thi s
JM t he repl acenent sheet 83 O 4 Date ~~~~~~~~~~~
; 11i:l/ 1711 2511 12 * C r CH34& -

{worin R! und R? gleich oder versch»eden SI' ) kogfn%l ?bhﬂ?lg'ﬁ r@ng(ﬂte}rb\yaﬁgrs ﬁﬁtgm |

nander

k eat un cﬁ’ 'f"r‘b e e&%# %Mﬁt% ein rszgﬂq\ﬁfrﬁ %“Méfh zupﬁiigstan henyl,
gpeuvent ety 4? &enlaﬁ‘}e d SAIbiS Rt h'dyée?&sr i H¥iBSen, n, Gy oAl
aches ent r@-@a.Aﬁ(B ﬁ@e‘éjl éﬂ“% Mp&dt m ﬁIWO {d91, Q}Jnd3lmdihy€58ediﬂylﬂ viendioxy,
ier desO Ié?ir 30rHRIaZBYEGRd Mﬂdﬁaﬁhﬁnﬂhﬂ Bestétiendén Gruppd aedgewaldt Substitbénten haben
bre ant i Eldémd(-}!’%mﬁ Né&hyloodetHMethoxeSruppe, aind Bvdrbaameehvl-dwethmvmeﬂﬁrmgvmemw- Acetoxy-
pose de frosthyl, cNittexenethyd-Gryppe, §ine Anpinotarpp miz liGroppe. }Q,def%kmcﬁguppe durch

OR6 R4 Methyl, Ethylﬁqg? L eyhstitujeg se gpfb g Biperidino-
hyl'e, - rotpEEIBPARATS A e e Somery SroR Py KA LR SEArL i Ho . o

bne d' ﬁydré‘éc ne ou un groups hydroxyle, n6thoxy, nmethoxynethyl oxy, ben-
| oxy ou 2-tetrahydropyrannyl oxy; et c un des autres synbol es est

b dWin ci-dessus, avec un agen ::?&3 25 Co [ tionCHg
‘macout ~HGECHu) -CHRCIAL, -0 bst_aﬂ_ce un jgonppsgy e f
eral ezs R1 R3 30 R : 3 -
a 14 36 dans | aquell e et Rz%nt i entiques ou diff6rent
pbresent bnt, | ndbpendamment, un groups m~t hyl e ou m-t hoxy ou Rl et
senmbl e re i@ty Gheifdigérize ZalfSo©6 bis 10 istl nPeipegdizé Bytineyoribio Bist, keine ganze
pups | php ngﬁdﬁﬂmﬂk }ﬁfﬁdd’th Infity e MaBghbE, @hkinckinni Fatihinaiem p2uadepd ist.af undick wiltkarlich -
sUb4ti t uanteshalbdersh Klaiemesn igesetaten Rapetisyeinheit variteresrkopnen) gder,sping Hygdigchinon-Form.
ogbne, un groups alcoyle en C1-C3, alcoxy en Cl-C3, acbtyle, phenyle, p-
mtolyl e“W'FﬁSﬂ“éW‘B‘-'WF‘PWW% PEFR 6B "Frbt'-kWNbﬁédi oxy,

mht hyl bne, | M dazol yl met hyl e; R5 est un groups
hyl e Bu m-t %oéﬁvgﬂﬂ'"ﬁ'ﬁl'ﬂﬁff’p%e ’ﬁ%‘f"ﬁ?ﬁﬁ'ﬂ?l e, m~thoxynethy- -1 oxym-thyle,

et oxym-t hyl e, nitroxynbthyle, agg nocarbonyl oxyntthyle dont e groups

no pout etre substltu6 parn1un dtr oupsd net hyl e, ethyle ou phenyle, un

pups nor phol | nocar bonyl oxynbt ou plpb- ri di nocarbonyl oxym-thyl e ou un

oups car boxylique qul pout E : ~ am de; Z eat un groups re- (1)

esentb par -CC-, -CH=CH, 1 50 "'CH2)n‘[uZ-(CH2)k 3 t3 m est

nonbre entler de 0 A3; k est & ngebre entler de 0 A 5, avec la

ndition, toutefols, que Z et k-

N dans laquelle R' et R? sont identiques ou différents et representent indépendamment, un atome

d’hydrogéne ou un groupe méthyle ou méthoxy ou R' et R? pris I'un avec l'autre représentent

—CH=CH—CH=CH—; R? est un atome d’hydrogéne ou un groupe méthyle; R* est un groupe phényle, .

naphtyle, thiényle ou furyle dont chacun peut porter de 1 a 5 substituants choisis dans le groupe consistant

en un hydroxyle, un halogéne, un groupe alkyle en C,—C,, alcoxy en C,—C,, acétyle, phényle, p- ou .
m-tolyle, pyridyle, 3-pyridylméthyle, benzoyle, méthylénedioxy, triméthyléne, 1-imidazoyle et imidazolyl- -

méthyle; R® est un groupe méthyle ou méthoxy, un groupe hydroxyméthyle, méthoxyméthyloxyméthyle,

acétoxyméthyle, nitroxyméthyle, aminocarbonyloxyméthyle dont le groupe amino peut étre substitué par '

un groupe méthyle, éthyle ou phényle, un groupe morpholinocarbonyloxyméthyle ou pipéridino-

carbonyloxyméthyle ou un groupe carboxyle qui peut étre estérifié ou amidé; Z est un groupe représenté -

55 par

60 CH

45

50

n est un nombre entier de 0 & 10; m est un nombre entier de 0 3 3; k est un nombre entier de 0 é 5, avec _Ia
condition toutefois que, lorsque m représente 2 ou 3, Z et k peuvent étre variés a volonté dans les unités :

répétées entre parenthéses, ou la forme hydroquinonique de celui-ci.
65 2. Composé selon la revendication 1, dans lequel la somme de m et n n'est pas inférieure a 1.
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peuvent ‘Atre chobais |ibrement A l'inteieur des unltbs rbpbtitives placbes

entre parentheses |orsque meat |ggh ni;i ?% ; n eat un nonbre entier de
RPopiEr s et

0O A 10 I orsque meat "un nonbre e et n est 55 un nonbre

entler de 23./obipob®seiaruio reveaditat®dn lodarisdedugt mestivpdoodrd srdit b2 d® ce derivb.
~This is thedr rosé selpn lasmg@di@zior[)é.t dans (gguehB 1%;& sont identiques/st ¢y u:l-BQe:;);1 est un

| 11111 |npéphypel, 3 est P:r{;-réth;ye;nﬂetst uwprotigc plf’%\;l?rf’d'l' 53 sapfté?]mgxbhq'tg qu':.o r%it yle, méthoxy ou

cont r act aHPy LERAREL BTs dver .e‘gff%fﬁsuh%n %@E‘?ﬂéﬁ-ﬂﬁnéﬁ&lh‘,ﬂ-b&ﬁ{o’q o hd-PRALAE
de for*’hulhgma ﬁ&;ﬁafe: b - g t- K'm

) 14 6. Composé selon la revendicatioR) 10305 es 3geitd 643, 5%-trrhéthid-13cbehzdodimohe-2Hyk8-(4-

ou di ff emakdxygiényiBpéab@Rbent , | ndependanment, un groups nethyle 15 ou
et hoxy, ou RICarbpdse spion da eeveadibition rie gpieew Hadide 7-LHE-Uimathytdd:-benrguingpe-gnyl)-7-14-
grooupsoneétlydxgphéryll-bespanginugr oupe pheny| e, naphtyl thienyle ou furyle donf
chacun pout B«Eg;erﬁqsg dgalop Iy reveadjpatiop ¢y gHt &t {AY %i’@gﬁh’g“?‘%ﬂ'ér“a 6&“86‘%?‘2?@23‘1
ey a0 ki QLR B Gl 2, iy BlaeH o ol o
acetyl e, 1 éﬁpl)-ﬁ’épté?xldi' | ory e, pyridyle, 3-pyridylnmbthyle, benzoyle,

et hyl j,nedl g Wrockdid 8EEBYarath d'dn béFvE daRbNGEe 8é formilidgandrybrret hyl e; RS eat un
groups nethyl e ou methoxy, un group. hydroxnethyle, nethoxynmethy- 20

| oxym~t hyl e, acet oxynet hylp, troxgmet hyl e, am nocar bonyl oxynet hyl e dont

| e groupe amino peut etre? i

1bs uB”par un groups nethyle, ethyle ou
phenyl e, un groups norpholi w

2 pony| oxynet hyl e ou pi Ee- )
ri di nd€ar bonyl oxynet hyl e m& CHPS Z¥{OHRYSIARP pout Mrs esterifi
ou amde; Z est un groups re- resb{;t emgéz)i'?q- C. C';} -CH=CH, 25
CH3 C3 R. 3 30 meat un nonbre entier de 0 A
"3n_k eat gbks RQUAIEREBE ReIsoAidenyues cav GitféleatsCandptésenent! indépendivpment. amnZatetne
k peuvznid'hiyirogereou Sirs gtdupe emnéthyle Aou méttoday i ®uRl @ RinpriseEurr ayest I'autagereprésentent
pl acees eriH=CHreRHRHresBYest onatares diwdipgdne aygirhereupe pithyle: | estun gioyps Ahpayie.
ent | er daaghtyle.1uiénvls altfyeriegans ehagpn pRY '%f'&ﬁ 2 “'?f?“‘l’" °%°_§zdag': 'OW;\:}?@ s
BT L Eo 0 dohA s b bl 3 o
- e, pyridy, -Nytidy! , benZoyle, mé ioxy, t t 5 i i
~for mul %Weal est l.z:e ywou méthoXy, un groupe hydrofythéthiyle, méthdidrihthiloRyrddhyle,
dana N-AaqYgaibg midthyR hitrdRyrtRVIB, athifterbaBYABE/mithyl ddit RUgpsupeainind maut étre substitué par
‘bt hoxy muh hyrbGpe aestiRye, estiyle 2ut phéngle, updgoppe amtphainodrbongloxyméthyle my pipéridino-
“d' hydr ogeasrbomioxyméthyteLquaingrdummoattexyleatineut Straasténfig puamidg: B st unigEgipe FepF¢sERS
ou 2-tetwahydropyrannyl oxy; et chacun des autres synboles eat tel ggo
dW i ni¥5ci -dessus, avec un agent _oxydan€Hy50 2. Procede sel onglia

.revendi cation 1, dans |equel n n thombre Fgn\er d 10. 8. qede
sel on | #9%Fandi t@IFGH—1: 19Vl edhel —Bt et syt Lifentllgues et
chacun un nethyle, R3 est un /1 e, éﬂ,@eat FA=gr oupe phenyl e qui
etre gybstitue par un group. nethyle, nefhoxy ou fluore, 55 R6Oeat un

“car boxyl %’ejdmn lﬁgéﬂieﬂizﬁéq L m st mdmbRd edtidr 866 N8; KesdiRBMEIE BhiiBe B8 5, avec la

col ui - Ci cofbitionToMeRiCquetloridué h feBreséHie 8 ol 3PN etk pedasra atre Yarits alvelodtl dane les Sihités
1" aci de ‘fedetbeb eftrd parsnthdpt, qli dorhisrendig uéattoed ud cyipest-delfermuldiginéeatoi que.
S 45 R7
R! R3
s R CH~(CHa)—{Z~(CH, ) 35-R® (n
g OR6 R4

dans laquelle R® est un atome d’hydrogéne ou un groupe méthyle, méthoxyméthyle, bgnzyle ou 2-tétra-
hydropyranyle. R’ est un atome d’hydrogéne ou un groupe hydroxy, méthoxy, rpe}hoxyméthyloxy,
- 55 benzoyloxy ou 2-tétrahydropyranyloxy, et chacun des autres symboles est tel que défini ci-dessus, avec un
s agent oxydant. ) .
P 11. Composition pharmaceutique qui contient comme substance active un composé de formule
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Dat e: @2y lagegllz R' et R? sont identiques ou différents et représentent indépendamment, un atome

35 d’hydrogéne ou un groupe méthyle ou méthoxy ou R' et R? pris I'un avec Fautre représentent
—CH=CH—CH=CH—; R? est un atome d'hydrogéne ou un groupe méthyle; R* est un groupe phényle,
naphtyle, thiényle ou furyle dont chacun peut porter de 1 & 5 substituants choisis dans e groupe consistant
en un hydroxyle, un halogéne, un groupe alkyle en C,—C,, alcoxy en C,—C,, acétyle, phényle, p- ou
m-tolyle, pyridyle, 3-pyridyiméthyle, benzoyle, méthylénedioxy, triméthyléne, 1-imidazoyle et imidazoly!-

40 méthyle; R® est un groupe méthyle ou méthoxy, un groupe hydroxyméthyle, méthoxyméthyloxyméthyle,
acétoxyméthyle, nitroxymeéthyle, aminocarbonyloxyméthyle dont le groupe amino peut étre substitué par
un groupe méthyle, éthyle ou phényle, un groupe morphoimnocarbonyloxyméthyle ou pipéridino-
carbonyloxyméthyle ou un groupe carboxyle qui peut étre estérifié ou amidé; Z est un groupe représenté
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dans laquelle R® est un atome d'hydrogéne ou un groupe méthyle, méthoxyméthyle, benzyle ou 2-tétra-
hydropyranyle, R’ est un atome d’hydrogéne ou un groupe hydroxy, méthoxy, méthoxyméthyloxy,
benzoyloxy ou 2-i4trahydropyranyloxy; et chacun des autres symboles est tel que défini ci-dessus, avec un
agent oxydant.

2. Procédé selon la revendication 1, dans lequel la somme de m et n n’est pas inférieure & 1.

3. Procédé selon la revendication 1, dans lequel n est un hombre entier de 1 £ 10.

4. Procédé selon la revendication 1, dans lequel R' et R? sont identiques et chacun d’eux est un
méthyle, R? est un méthyle, R* est un groupe phényle qui peut étre substitué par un méthyle, méthoxy ou
fluor, R® est un carboxyle, m est 0 et n est 4 ou 5, ainsi que sa forme hydroquinonigue.

5. Procédé selon la revendication 1, qui ~.? I'acide 7-(3,5,6-triméthyl-1,4-benzoquinone-2-yl)-7-phényl-
heptanoique.

6. Procédé selon la revendication 1, qui est I'acide 6-(3,5,6-triméthyl-1,4-benzoquinone-2-yl}-6-{4-
méihoxyphényl)-hexanoique.

7. Procédé selon la revendication 1, qui est l'acide 7-(3,5,6-triméthyl-1,4-benzoquinone-2-yl}-7-(4-
méthoxyphényl)-hetpanoique.

8. Procédé selon la revendication 1, qui est Iacide 7- (356—tnmethyl-1 4-benzoquinone-2-yl)-7-(4-
fluorophényl)-heptanoigue.

9. Procédé selon la revendication 1, qui est l'acide 7-(3,5,6-triméthyl-1,4-benzoquinone-2-yl)-7-(4-
méthylphényl)-heptanoique.

10. Composition pharmaceutique qui contient comme substance active un composé de formule
générale:

R'l - Q R3
2 5 (1)
R CI:H—(—CHz)n—{Z—(CHZ)k -;h-‘-R

0 R4

dans laquelle R' et R? sont identiques ou différents et représentent, indépendamment, un atome
d’hydrogéne ou un groupe méthyle ou méthoxy ou R' et R? pris I'un avec l'autre représentent
~—CH=CH—CH=CH—; R? est un atome d’hydrogéne ou un groupe méthyle; R* est un groupe phényle,
naphtyle, thiényle ou furyle dont chacun peut porter de 1 3 5 substituants choisis dans le groupe consistant
en un hydroxyle, un halogéne, un groupe alkyle en C,—C,, alcoxy en C,—C,, acétyle, phényle, p- ou m-
tolyle, pyridyle, 3-pyridylméthyle, benzoyle, méthylénedioxy, triméthyléne, 1-imidazoyle et imidazolyl-
méthyle; R® est un groupe méthyle ou méthoxy, un groupe hydroxyméthyle, méthoxyméthyloxyméthyle,
acétoxyméthyle, nitroxyméthyle, aminocarbonyloxyméthyle dont e groupe amino peut 8tre substitué par
un groupe méthyle, éthyle ou phényle, un groupe morpholinocarbonyloxyméthyle ou pipéridino-
carbonyloxyméthyle ou un groupe carboxyle qui peut étre estérifié ou amidé; Z est un groupe représenté
par

cmC~ , CHECH= , _@/ B _@_ By %I:I

n est un nombre entier de 0 3 10; m est un nombre entierde 0 3 3; k est un nombre entier de 0 é 5,avecla .
condition toutefois que, lorsque m représente 2 ou 3, Z et k peuvent étre variés a volonté dans les unités .
répétées entre parenthéses, ou la forme hydroquinonigue de celui-ci.
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