2074158 QUI NONE AND HYDROQUI NONE COVPOUNDS, .THEI R PRODUCTI ON AND USE The
present inventian relates to novel quinone com pounds which are of val ue

as drugs or internediates for them Mre particular'ly, the compounds of the _

present in- vention are qui none conpounds of the fornula: aﬂﬂqlsg
wher eidn R1 -met hyl or nethoxy, or both of R jointly represen :

- CH=CH CH= ; Xis -CH=CH or -CC; Y is hydrogen, hydroxyl, carboxyl,
cyano, acyloxy or -COZ in which Z is am no which nmay be substituted; mis
an integer 15 of 0to 3; nis an integer of 0 to 10; n' is an integer

of 1 to 5, kis aninteger of 1 to 3; and when k is 2 or 3, n' is
optionally variable within the range.of 1 to 51in its two or three tines
appear ances; and their hydroqui none forms, and pharnaceutically acceptable
salts thereof. 20 The hydroqui none forns of the above qui none
conpounds (la) are represented by the fornmula: [err] 25 -2- wherein al
the synbols are as defined above. Wth regard to the above-nentioned
formulae (la) and (1b), as exanples of the substituted am no group repre-
sented by Z in -COZ, there may be nentipned nono- or di- 5 Cl-4

al kyl am no (e.g. nethylam no, ethylam no, propyl-

QUINONE AMD HYDROQUINONE COMPOUNDS, THEIR PRODUCTION
: AND USE

The present invention relates to novel quinone com-
pounds which are of value as drugs or intermediates for
them.

More particularly, the compounds of the present in-

5 vention are quinone compounds of the formula:
o]
Rt N CH, .
(Ia)
gL Xy Vi (CHy) X~ (CH,) v
| 2 2 n'k
: o CH, :
10 '
1

wherein Rl is methyl orxr methoxy, or both of R™ jointly
represent -CH=CH-CH=CH~; X is ~CH=CH- or -C=C-; Yl is
hydrogen, hydroxyl, carboxyl, cyano, acyloxy or =-COZ in '
which Z is amino which may be substituted; m is an integer

15 of 0 to 3; n is an integer of 0 to 10; n' is an integer of

1 to 5; k is an integer of 1 to 3; and when k is 2 or 3,

n' is optionally variable within the range of 1 to 5 in

its two or three times aépearances; and their hydrogquinone

forms, and pharmaceutically acceptable salts thereof.

20 ' The hydroquinone forms of the above quinone compounds

(Ia) are represented by the formula:

' (Ib)
1




~

‘ .

am no, isopropylam no, dinethylam no, diethylamno) and 5- or 6-nenbered
cyclrc am no (e.g. pyrrolidi-nyl, piperi- dino, piperazinyl). Said
phpenazrnyd group may have a substituent such as O -4 al kyl (e.aqg. thyl,
et hyls~or 10 C7-10 aral kyl - (e. g bepzyl, 3,4,5-trinmet hoxybenzy@on t he
ni'tregen atomat its 4-position. preferred enbodi - ment as Z-is m no,
mono- or di-C -4 al kyl'am no, pyrroli- «i2yk, piperidino or prperazrnyl;
sai d piperazinyl- berng unsubstituted or substrtuted at the-N.atomof its 4-

15 . t by ,Cl1- th . Ex |-

of “The hoyl ox PSR AT SR, o RS, fFe'ad SRELHTE RBRYBZTL: Siaml o

acetyl oxy, propi onyIWiad;h) rdgaxbdtoxthe eahové"hnenbnpneddfo(:ma).a&ndlﬁ)bandf

he Tormia: T4 9B Fhame1debP s Ssees bt bRthb14r8u0FRRY da‘éf)ve
R is hydrogmnﬁe& sk @ imet-rmamethgrexnay2heeneahygne§ymn9r-omr 6#-

2- tetra?ydrof y'f@ikﬁad.'t:rhd'refe".?’é ﬂtﬁ?ﬁ%ﬂfﬁa)"etﬁylhﬁihéhy E:BE:?'I

2-t etrafydrof uryl® Y2 “has - neanrng as" def i ned

i s 2-t et r ahyd@BHCm USORFRY ?arr;m &m&ymtélathx&er%ﬁ fGrn
removal. of thg-pigy W&éﬂ‘ﬁlmyﬁ%twmmteDQQeﬁﬁﬁrﬁllaihyiqt
formil o () - e plrest SRLED, A4 F5PRRS =il ZSFSBBZWB%&%”%SX
y
groups in Y2 ambstﬂtuentxhuchcasreihwdankyl geogpsmehhymghethgl) or
10 = Cy.30 aralkyl (e.g. benzyl, 3,4,5~trimethoxybenzyl) on
the nltrogen atom at its 4-position. A preferred embodi-
ment as 2 is amino, mono- or dl-C1_4 alkylam;no, pyrroll-
dinyl, piperidino or piperazinyl, said piperazinyl berng
unsubstituted or substituted at the N atom of its 4-
15 ' position by C1r-4 alkyl, benzyl or 3,4,5-trimethoxybenzyl.
' | Examples of the acyloxy group represented by Yl
1nc1ude Ca-4 alkanoyloxy (e. g. acetyloxy, propionyloxy),
benzoyloxy, etc. - : :
. The compounds (Ia) and (Ib) of the present invention
20 ~ can be produced by subjecting a compound of the formulas

| (1)
- A o (CH,) | —EX~ (CHp)  ~-¥°
25 L R T3
wherein R, X, m, n, n' and k are as defined aboves'R? is
hydrogen, - methoxy, methoxymethyloxy, 2-tetrahydropyranyloxy
or z-tetrahydrofuryloxy, R3 is methyl, methoxymethyl, 2-
_ : tetrahydropyranyl or 2-tetrahydrofuryl Yz has the same
30 meaning as Yl defined above, or is 2-tetrahydropyranyloxy
.or 2-tetrahydrofuryloxy, to a reactlon for removal of the
protectzve group, and then, if necessary,_subjectzng the
' deprotected compound to oxidation. :
| ~ With regard to the above-mentioned formula (II), the
35 f2-tetrahydropyranyloxy and 2-tetrahydrofuryloxy groups in YZ
~ are converted into the hydroxyl groups through the



- 3- protective group renoval reaction, while other groups correSpond to
fhose%in Y, respectively. As the protective group renoval reaction for the
corrpound (II) there nmay be nentioned, by way of exanple,. 5 hydrolysis, |
OX|datfor removal of- the protective group, -etc. Such hydr ol yS|s IS -~
nor mal conducted in an aqueous Qrgam °c sol‘vent (e.g. acetone, 3

' met han)oT'J

acetonitrile, tetrahydro- furan , |, 2-di net hoxyet hane et hanol ,
in the presence of an acid catal Pé % sul“[hgé:; ca hor- 10. '
~ . sul f oni ¢ pRO%ECHLIVS| GEABBLFEBAVE aé' et ®re varies

. dependi ”Q:éftéélﬁ‘oﬁdpéoothséet eat '2\;'% Wﬁi@d]@.r eerved and nornal | y; thy

t -. duct { f t 70C.
'rl'ﬁgcplr g?elctsl \Sgn%ﬁ gﬁ%epmf;ﬁﬁti’gﬁ EE"L}RSFFFV \r%ee(?l’ég‘i}qarggfig té)ghygr ol ysis
r eact i on,céﬂgé (E)hpeerehphy . Bet mentiiyaed, m aray ,of-examphegr of uryl

rerk | onedi¥ wﬁ%&é"%@%ﬁm B BpoVall e e et e GhSaE, Y P°
for nul a: el ersﬁcﬁaiydrnhysesnieanbrm’alﬂ.lye eopdamted simﬂeaqmuabove B
;I'Eg gg%o {‘% %3%‘9%'??1 8The Oleathn reac %Qo{ni X éé&é@% of.t{“rjlze Of :
~ protectivinxawup bf2rdiémethpyysthane), | . mﬁﬂ&gﬂ% o
O L e OO it snafosnte 1
Qent. (3u ongc oﬁﬁi\ r p-toluenesulfo i acid,F The reacgy ) |
temperature var:l.es depending on the type of protective
- groups to be removed and, normally, the reaction is con-
ducted at a _tempe__rature. within the range of 0°C to 70°C. _
- The protective groups, which | can be easily removed by the
15 hydrolysis reaction, include methoxymethyl, 2-tetrahydro-
| pyranyl, 2-tetrahydrofuryl and others. As the compound
to be obtained by the hydrolysis, there may be mentioned
the above hydroquinone forms (Ib) - or phenol compounds of

.the formula.

20
| (mx)
. (cx'z)n—'e-x#(cez_)n'.—li-;z]_f
."25_ | wherein ea-ch._of. the symbols is'r as defined al:ove. The.
compounds (III) possess. pharmacological activities

similar to those of the compounds (Ia) and (Ib).
The_oxidation_reaction for removal of the protective _
group of'the-compound (IX) is conducted by using, for
30 . example, a divalent silver compound (e.g. AgO) or cerium
_compound [e. g.'Ce(NH4) (NO3)gl. Thus, the compound (II)
in water or an aqueous organic solvent (e.g. dioxane, '
acetonitrile) is reacted with the use of Ago in .the pre-
sence of nitric acid or Ce(NH4)2(N03)6 in the presence of
35 trimellitic acid-pyridine or pyridine-z 6-dicarboxylic
acid or its N-oxide, pyridine-z 4 6-tr1carboxylic acid or



)

acetonitrile) is reacted with the use of AgOin the pre- sence of nitric
acid or Ce{NH4) 2(NG3)6 in the preesence of 35 trinmellitic acid-pyridrge
or'pyrldlnez6d|carboxyllc acid or its N-oxide, '
pyri difie- 2,4, 6- trlcarboxyllc acid ar ~.4 - its N-oxide, etc. The .
reacten terrperature is normally "in tke4range of from OC to 30C. The!
oxi dative pro- tectlve group renoval reaction is parti-cularly swted to the

renoval of t Slt e and :

e o il ERSNGE€8e 2 484 SPebBeA0R PRRGeRATlTe"1n nokhlily, 00 ¢

t he qui none conpothzl :(amge d’fneftmnlroqtmnbneBQbﬁ’pounﬁe (on;dandvphpnol-

conpounds {111y Vg:[a&??ff’%m@a étfé(x? fayaamsaﬂwg B&x%@ﬁ' £46¢n8S
renov

t he reaction for otective e converte
i nto. t he- qui no‘?ﬁé“%‘b?ﬂp(ﬁlﬁd%w?Ila?tg?x%uﬁfﬁepﬂsoﬁlf-\!ﬁ#ﬁér ipothe BREBLPPSE-

reacti glrs I f nerdiss, Said - pesits osiﬂaitaﬂebﬁsnylrﬁainbyamgbfl EHeOp&'olt&c- |
coultable aqueoite Lo S5k 'sPbatSeTon bETtRY LOLIBRL 2 pmBEthd (Rall ' ©
with the use of a nidue cmydirdqmmeﬂéoﬁpogndsr ¢I)) sandl phén@lN@:S@b)mns
[ the range “GIEr HERE S sofbbda wilds LCRALAEVRTIDERREN IS, 10000 1Y
radi cal represamplayed as thel beactionsfohex@Bdvagloof the nrgbeb&:l-pleoduced '
YRS EEL! Mol Ve EolMERanL el e GA8HLRE Confoull, (300! o1
utilized in ttMpﬁ-ﬂ!jQﬁtm}htﬂéﬁtMI to an oxidation react:.on. if neces-
- sary. Such oxidation is normally carried out in a.suitable
agueous organic solvent (e -g. .din_lethylformamide, aceto-
nitrile, dioxane, tetrahydrofuran, methanol, ether, 1,2-
15 ‘dimethoxyethane) with the use of a mild oxidiziné agent
(e.g. Fremy's salt [- O-N(SO K) ], ferr:Lc chloride, silver
oxide, -air). The reaction temperature is normally in the
range of from 0°C to 30°C. | '
~ The quirione compound '('J':a) where the radical represen-
T io20 ted by Yl is the ~C0Z group can also be produced by sub-

. jecting to the p_£_ se known ami.dat:.on reaction (e. g. the
reaction with the use of d:.cyclohexylcarbodn.mde or the
act:l.ve ester method utilized in the peptide synthes:.s)
the qu:Lnone carboxyl:.c acid compound (Ia) consisting of

.25 _the qu.mone compound (1a) where Yl is a carboxyl group.

' _ Also, the desired compound (Ia) or (Ib) of the
present invent:.on where the radical represented by X is
-CH=CH- can be produced by catalyt:.c part:.al reduction of

_ the compound (Ia) or (Ib), where the radical represented
| 30 by X is -Cc=C- ¢ in the presence of Lindlar catalyst'.
| ' Reduction with Lindlar catalyst is couducted in a solvent
- such as methanol, ethanol ox- ethyl acetate, after adding
qu:.nol:.ne in such an amount as may be in the region of 1/10th
_ to twice that of the catalyst, to adjust the catalytic
35 - activity. The double hond result:mg from said partial

reduct:.on :Ls ma:.nly a cis-olef:.n bond (H\_/H) .-~
—\



t he quinone carboxylic acid conpound (Ia) consi sting of . 25 t he qui none
.-conpound (la) where Y1 is.a carboxyl group. Al so, the desired compound
*(1a) %or ,Ib) of the present invention where the radical represented by X is
' M be produced by catalytic partlah_reductlon of the conmpound (Ia)
or (Dbl ’ ere the radi cal represented B0 ° by Xis -C=C, in the ®
-presence”of Lindlar catalyst. Reduct™ on. with Lindlar catalyst i s. conduct &d
in a solvent such as. met hanol, ethanol or ethyl acetateafter adding
quinoline in. su@heaquénonstc&mgngpdaaﬁﬁakrﬂndeghemrohydrdquhnonetmnce-

Lot o L porhel ity o ptead SE L Mddates snd Lol iblupn B0 =

" bond fesu |ng ronlsa t|on 1S nalnly a

(Herr] Separatiengandopurification proceduresdnowy pexigeocie.gorns (I b)
" thus pr odek£8ms€8gLaphF]! a&e«iﬂlititfi@d e@ﬁ%ﬁﬁadffé’itfo fn- and purification

- progedures known per se e g chr onat ogr at1°on,

: 'p tallizati onﬁ"“"&:'s{l HH@%’% M &‘Eﬁk aafdpRydEori a) and
hydr o- qtqmcoempodndél Mlb()}‘ ofhehe mﬁenﬁgmﬁﬁﬂ%furg ﬁegf't flglrgd
as the p ecal:l y, equival ent. .conpo ecaus ey ate %

into eac h@%‘iﬁ&eﬁ%ﬁefsp 8 8#'851"3&\“‘&5% qtynfq ok 8

hydr oqui reeeause theyoapeucdaveiritiblee intoniemxsh wwamdbre to oxidation:

omound i Eiotadadau ke ate S 00 AN PO W HBhodlisehy oo "one

abdl e- mertompriands npBohdare| hemj-cﬂﬂ-tl&b@naceytmd)rtoeozidatgonup into the

hydroxyl £HPUpre preferably handled as the quinone compounds (1a).
The hydroquinone compounds (Ib) can be converted into the
stable form such as the above-mentioned compounds (Im) by |
_ introducing the protective group into the hydroxyl group
15 - by way of a. reaction known E___se (e g. etherification,‘ :
henzylation, acylation).- '
_ The compounds (Ia) and (Ib) of the present invention
exert profound effects upon the metabolic pathways of poly-
; _ 'unsaturated fatty acids (PUFA) such as linoleic acid, '
ta0. linolenic acid, dihomo-Y-linolenic aciaq, arachidonic acid
| and eicosapentaenoic acid, particularly the metabolic
pathways involving lipoxygenase and cyclooxygenase. For
example, the compounds suppress production of SRS-A (slow
reacting substance of anaphylaxis), the substance known to
25 . cause immediate allergy, and simultaneously inhibit pro-
o duction of 5-hydroperoxyeicosatetraenoic acid (S-HPETE)
and: 5-hydroxyeicosatetraenOLc acid (S-HETE),
_ ' S-HEETE is one of hydroperoxy-fatty acids produced
from arachidonic acid by lipoxygenase in human polymorpho-
30 . nuclear leukocytes, rat mastocytes,etc. and an important
i intermediate for SRS-A as well [Proc. Natl. Acad. Sci.,
‘vol. 76, pp. 4275 (1979)]. The desired compounds (Ia)
or (Ib) of the present invention, by suppress;ng produc-
tion of 12-hydroperoxyeicosatetraenoic acid (lZ-HPETE),
35 | liberated for example from human blood,platelets, leuko=
cytes and mastocytes, and rat peritoneal cells,and by



15 by way of a. reaction knomn per se (e.g. etherification,
benzyl ation, acylation). The conpounds (la) -and (+b) of the present
i Rvent i on+exerit profound effects upon the netabolic- pathmays of poly-. |

unsatur ated.fatty acids. (PUFA) such as linoleic acid, '20 - [linolenj
aC|d«\d|honD [err]-linolenic acid, ar.achi doni ¢ acid and elcosapentaeg ﬁ%ﬁ
acid, “particularly the met abol i ¢ pat hwags~i nvol ving | i poxygenase and ’
cyclooxygenase - For exanple, the conpounds suppress production of S

(SLQM/FE&CEI;? subst ance of aﬁ%i? Lgpéggﬁﬁsgs%%n%%rgnﬁgPHga

cause i mredi kﬁqﬂ dfgh i

5- hydr oper ox £t rwd:i:ds ﬂodﬁcéEEfEbmaPﬁFi- h;étox.nmmwuaenmc :
acid (5- HETEFS E |§eon d£ oxYy. g{gd ced from

af achi doni ¢ % WEMTRX9E %n% ﬁg ﬁs[ﬁﬂ‘i‘ oé—gaé% CFHEY =

I euko;:lyt FI?’ rfdtitpsdcids css wall, and avei upefuint'or?u.mmeamﬁuf %A

as we rog

conpouﬁhs Uaﬁréﬁt%q%ﬁﬁéﬁh ﬁgfﬁ$%§§%Peunv53§°%ig&by g%%ﬁ%%%s ng pr

]'Elon of 1|2 hyaiteof e tnspreventingcthei prpggasrané)m-ara (PG j)ber at eg

or exanpl e ]B{mﬁ% #BH an

r at perrPonea ce $¢E%Gsmu §§ﬁ§§ﬁ§|5¥ o I N i"‘ber ati on of
vari ous hydr@cids. 1In %ﬁﬁ §y°$aiF?eaéPﬂﬁoﬁﬁééuééé)fﬁaﬂ afetthevol ved

in the defengredent \&ﬂkﬁaﬁtﬁéﬂefn&ﬂszeehheoﬂahes.bnhw e&qmﬁﬁ tacggi ds
as wel |l and gre g seful for inprovenent of i e 5 pr ost agl andi n- thronboxane

met abd® sm Fdt- Ancentration of near

Based on their lmprovement of the metabolism of
PUFA, particularly their 1nh1bitory action on production
of hydroperoxy-fatty acids,namely anti-oxidizing activity,
the compoupds (Ia) and (Ib) of the present invention
. 15 exhibit in mammals various physiological actions such as
antlasthmatic, ant;allergic, blood-pressure decreaSLng,

_arterzosclerosis-xmproving, atherosclerosis-improving, .

_ platelet-aggregation improving, renal-, cerebral- and

: coronary-clrculation improving, ant;-dzgestive-tract—

" 20 ulcer, diuretic, immuno-regulatory and bacterial-infec-
tion defending actions. Thus, they are of value as drugs, o
for example as an antlasthmatxc agent, antlallergic agent,
-antihypertensive agent,_antiulcer agent, dluretlc.agent, antié

_ thromboti¢~agent,.Cerebral—circulaéion improving agent,

25 coronary artery improving agént;'immuno-regulating_agedt,

' ‘bacterial-infection defence prOmoting agent and prosta-
glandin-thromboxane metabolism . improving agent, in the
treatment or prophylaxis of bronchial asthma, allergosis,
hypertension, peptic ulcers, cerebral thrombosis, ischemic

.30 ~ myocardial infarction, coronary artery disorders,
g atherosclerosis, immuno-defficiency, disorder of regulation
in prostaglandin- and thromboxane-biosynthesis. In

particular, the present compounds are useful as anti--
asthmatic, antiallergic, antiulcer and cerebral—cxrculation
35 improving agents. _ _ '
The compounds of the present invention are low..in



are of use in preventing the prostagl and| n- I2 (PG 2) synthatase from being
I'nactivated by hydroperoxy fatty acids. In addition, the conpounds (Ia)
and (I b) Lof the present invention inhibit autoxidation of arachidonic acid -
10 - iffy e concentration of near 1 [err] M Based on their i nprovepent -of
the neta uj? sm of PUPA, particularly. the| r i'nhibitory action on product Q5
of hydromeroxy-fatty acids, nanely anti T oxi di zi ng activity, the conpounds T
(l'a) and (Ib) .of the present invention 15 exhibit in mammal s various -
- physi ol ogt@@ﬂlw @nd qarh be safelytaduintstenedaelitheirc orialdyd-qrr essur e
“decreasin ersi V, g{.ﬁg S |

.'pI atel et - Q,é;:lig é}gﬁagﬁg rrpér%vsﬁ%]égmf é+‘9ph %Qﬁrc.i@a?. bﬁmh?# (r%;é'&(:l}}%r cul ation
i mprovi ngyl G- cﬁa&éﬁﬁa/.e-qamleeo(inclméw offi geéti capsukemandgul at ory
and bact epidrdoapiuldd)0n S8ty afﬁjéétionarhaﬁd 5 %oarﬁo&fie\a' ue as

drugs, for_exanple a n antj.ast hmati ntiallergic agent :

~ ant hyper £8 ﬁ?ﬁ% é‘ﬁ‘t" nghWikh gh megﬂgaﬁﬁrcaagsn@ab&m |¢aﬁ%ﬁmt ic

. agent, ceexbiplieuﬁs;mﬁoprcomwimnt £, 835 TheCafbﬁa?by v%g:t:l?%@’ in
i mprovi ng 4 en i al -i nfection defence -

. promoting §§§ﬂ##€%&t§&%%% £f"r@'f:éﬁﬁ}l FORE&pr ovi ng agent,

in the treymptomspeto.opiil dlie cise bof)nohahl admihtatraltl:i.om(to s, *

Ty pcar oi aPoCAPRES, WALEH Eskr (i %ﬁ@"’*ﬁﬁ‘?@%@?il aBRERd. chby. are

i nk@no- degivencsuitablabridea Finglal semihhpnothagranQ‘enohnd

v - i

t W OMboXaABriRANYNERGR! S-0.2 m /xﬁ eS8 AYIRE, o MBoBYeRRILIOMRANIS are
useful as_ant]-. asthmati c ant er | cer. an cer Fcircul ation’
. i nEPERPRY aFERRs 0 d?fth@dﬁr‘égés‘htlrmlem @nms ow in
daily. '
"~ In cases in which the compounds (Ia) and (Ib) of the
15 present invention are employed as the above ‘drugs, the
quinone compounds (Ia) are generally preferable in terms
of stability. - Among (Ia), the compound where Rt is

methyl or methoxy and X is -c-c- is preferred in the case
_ of the inhibitory action on the production of SRS-A being
20 aimed at, and the compound where Rl is methoxy is pre-
ferable in the case of the antiulcer action being inten- -
ded. "In both of the above cases, preferably, Yl is
_ hydroxyl, and mis 0 or 1, while n, n' and k are integers
of 1 to-4, l to 3 and 1 to 2, resPectively.

25 | ~ * The starting compounds (1) useful 'in the present
invention can be produced, for example, by the following
procedure.

R2
. ' Rk CHj3
' . S0 ‘m(CH,3=OH
&%, Tah

Formylation , Halogenation

35



-7- toxici ty and can be safely adm nistered either orally or parenterally,
as such or as pharnmaceutical conpositions | e.g~ tablets, capsules
(4nCIusrve of s soft capsules. and m crocapsul.es), solutions, injections, and
supposr t Ok es]. 5 ~ formed by nixing . wth pharnmaceuti cal l'y accept abl e
carrigers, excipients, etc. conventr onal per se. The dosage varies in
deperidence upon type of hosts, adm ni s rgatd on route, synptoms, etc. M he
case of oral admnistration to patients with hypertension or bronchi

as\t_hrra t hey are .10 ~ given suitably in a single dose within the?ange i
of 7 normal ly, from 0.2 ng/ kg to 25 ng/ kg of bod ight, pre- ferably from
0.5 to. 10 no/ kg 2K oy weight, 1 to.3 tines..ds in . cases in which the
conpounds (la .Eﬂl of the-15 - °ﬁ5¥ Eﬁﬁp' '9- are enpioyed as the
above drugs, RFe qui N t@ﬁguﬁa@ {Ta) are ngIy, nd CH.() in terns
of stability. 9 Aﬁhng (l'a), the conpound whetae RP’BS met hy| or net"hoxy
and X is -C:C>R|s preferred i.n the case of the |nh|Qk@Pry action on the '
production of SRS-A ﬁ@rng 20 - -aimed at, and the conpound where R

met hoxy is praﬂ-_djgr apdaetiont he|case of the anti ul cel %&H%B‘G‘ﬁ&%ten-
ded. -In .both of aboye a-ss, preferably, Y is}h .a.n.d mis 0 or
1, while n, “ba?dcﬁzar'e;ér rs of 1 to 4, 1to3a%%gdi»(toé)
respectlvely 25 (vix) The startlng conpounds . (Ih) U¥S| i n t he
present inventi or} can be pr oduced, for exanple, bylthe follow ng
procedure : : : -

3

3 i 2 | | .
R S WG, o CH=CE=(CR) Iy C S
830 3 - . :
(IT-2b) o '
. o 2
RO cH, -
 (mera
.i : 1) Hydrolysis
) 2) Halogenation
- ' 3) cOupu.ng reaction(VII:)
L
R CHy . T . )
RO (Ci,) —CH=CH-(CH) =¥~ | |
RYO Cﬂa . : : _
(m-2a) o L 8’ " o -
(CH )-—[C:C (CH )-:?-Y
R 23 cn
. . RO 3 . _ .
|  (m-3)
Reduction 1 S ‘
1 R o _ _
R iy | | .
Y VS e —ECH=CH~(CH ) —£¥*

(Ix-4)



[err] 30 35 [err] ' [err] [err] [err]
fwherein Ph is phenyl Z1 i s hal ogen (e g. Br7 1) and the other. synbols
are as_defined above] The starting conpounds (VI) Of the present. i nvention
‘ v Fpared by the production methods described for 5 . exanplg in:
afigse Unexani ned Pat ent Publgcatlons Nos. 128932/ 1976 and 7737/198&

_ on No. 84291/1979), and Japanese Patent Application No.

49433/ 1980. "The al cohol conpound {Vl) can be Ied to the corre- spondlng

hal ogen d@thﬁm(ﬂh/)i%rpb#%ydg cdfpBadegen) (8,9.0Br, Iy ankhe ng or \../
fornylatﬁmmég @aéggegsceapgﬁad &b¥yejan be derived by treating the

"al cohol conpoun (VI hos hor or_treat.li a nyl '
ester fonn1of t # ;b%$t§¥‘%§5|3§?seﬂ1 V?ﬁ%%éﬁo%

react | onn@‘ dpi:Eductibw hethocdandlesoribed for

%'e?;?”et “a%iﬁ{‘ %ﬁé’%ﬂ t“e?gﬁr%%ﬁ%%%e‘?%{h LGN T i‘t )

eqUI va- Immmu FdsPN3TA198Li fAppildeation No. 84291/1979) .-
and Japanese Patent Application No. 49433/1980._ '
The alcohol compound (VI) can be led to the corre-
sponding halogen compound (IV) or aldehyde compound (V) by
10 . halogenating or formylating it. The halogen compound (Iv) '
' ' can be derived by. treating the alcohol compound (VI} with
phosphorus tribromide ox trsating a sulfonyl ester form
of the alcohol compound (VI) with a halide.
_ The bromination reaction of the alcohol compound
15 - (VI) is conducted in dichloromethane, chloroform, ether,
isopropyl ether or tetrahydrofuran at a temperature within
the range of 0°C to 70°C, with the use of 1/3 to 1 equiva-
lent mole of phosphorus tribromide.
: - " The production of the halogen compound (IV) via the
20 sulfonyl ester is carried out by way of the following
reaction: the alcohol compound (VI), by action of methane-"
sulfonyl chloride or p-toluenesulfonyl chloride in an
organic solvent (e.g. methylene chloride, chloroform or
: " ether) in the presence of an organic base (e.g. tri-
25 " ethylamine, pyridine), is converted to the corresponding
o methanesulfonyl or'p-toluenesulfonyl ester, which, upon
treatrent at room temperature or with heating by anhalogen
compound (e.g.'sodium chloride, sodium bromide, potassium
bromide, sodium iodide, potassium iodide) in an organic

30 solvent (e.g. acetone, dimethylformamide or dimethyl-
sulfoxide), can’ yield the corresponding halogen compound
(IV); ) ’

The aldehyde compound (V) can be derived by oxidiz-
~ ing the alcohol compound (VI) or halogen compound (IV).

35 ° In the oxidation of the alcohol compound (VI), for exmaple,
' ~ the reaction with sulfur trioxide-pyridine complex and



The production of the hal ogen conpound (IV) via the 20 sul fonyl ester is
carried out by way of the follow ng reaction: the alcohol conpound (W),
by action of nethane- sulfonyl c¢hloride or p-toluenesul fonyl chl or an
organic soktvent (e.g. methylene chloride, chloroform.or ether) in ? a
preséage-of an organic base (e.g. tri- 25 et hyl ami ne, pyridine),

converted to the correspondi.ng net hanes‘ull‘-Q)rryI or p-toluenesul fonyl ester
whi ch, upon treatnent at .roomtenperature or with heating by an hal ogen *

conpound (e. g. M&Hyﬁmwﬂx PP AR EL O Frondt EREOMIE*acid orbromi de,
sodi um i odi de, - potassiumjodide) " in an organic 30 vent (e, g
acet.one, . di.met Mﬂrﬂ‘ﬂ’eﬁ mEPRex ¢Dxni§e)emE]aﬂY9‘il’elﬁn@he1 the
gOrreSSOBdl ng, dfb’ﬁsweif Gtslf]@msl;‘lrb éﬁ/)comnﬂdew;ig mﬁpemﬂpié{) tﬁeabm(efl\i;)
erived by oxidj t he alco n
35 Vo i he it e SR Ay ) " SPERy faRRRE Tl
reactionSwth dﬂmmyksmmqqrafﬁoﬁsoﬁm ealdmlu&de compoundr (¥} hy| ani ne
in ri dine-anhydrou I 0, ég{me S
errp%yed and, |yn thzr%gsgﬂcﬁ%ﬁ %n%oo‘g*ednmgvn%ound ”%dé g # (V)
treat ment wit hthus\/@btaémeﬁ |iLﬂ)I0@!)UIe$ttOd( AgBrhg -eompound a(rﬂi'nba) n'm:s(lI-Zb) L'
di rret hyl sul f oxi J@‘d‘ 3bas dd 61?53}%‘1 %m (o2 - tHO w8t P Nrea8L98AR]
us o

(I'V) or al dehyde c¢onpound (V) t aj ned | s converted to the co ound.- '

(I1-la)- or (II-2b)by%J<%RHE g Feaciion |‘Hg ceheiaretyleng opPpPe
reactiono The quam) iiRQ dotidtdd Wy Rti1adeRsn | 6P ek WALGgen coinpound

(IV) in 11qu1d ammonia or an organic solvent (e.g. tetra-

hydrofuran, hexamethylphosphoram:.de , dimethyl formanu.de .
dimethylsulfoxide) in the presence of sodium amide or E
lithium amide, or in an organic solvent (e.g. diethyl
15 ether or tetrahydrofuran), in the presence of ethyl
| ' magnesium bromide and a catalytic amount of copper ion,
thereby forming the compound (II-la).
'The acetylene compound (VII),which is employed in
the coupling rea'otio'n',' includes, by way of example, 5-

i 20 hexyne carboxylic acid, 1l-hydroxypent-4-yne, s 1=-hydroxybut-~
' - 3-yne, propargyl alcohol and their tetrahydropyranyl
_ ethers.

The co.upling reaction in liquid ammo_nia- or an
organic solvent is normally conducted under an’ i_nert gas
25 ‘atmosphere at a "temperature' of from -30°C to -70°C,
while the Grignard type coupling reaction in an organic
solvent is carried out at room temperature or at the )
boiling point of the solvent, using a copper catalyst (e.g.
~ cuprous cyanide, _cupr.ous broinide, cuprous iodide). The
30 - _reaot.ion"niixtures are subjected to isolation and purifica-
tion by per se conventional procedures '(e' g. Solvent '
' extraction, 3111ca-ge1 chromatography) to give the com-
pound (II-la). _ : : C
) The compound (II-la)can be derived by the reaction
35 . of the aldehyde compound (V) with the wittig reagent
(VOI). As the Wittig reagent to be used in the said



10 © (V1) is conducted by the action of the hangen conmpound (1V) in
liquid amonia or an organic solvent-(e.g. tefra- hydrofuran,
hexanet hyl phosphor am de, di net hyl f or mani de, di met hyl sul foxi de) in the

presenc 'sodi um am de or |ithium am de, or i'n -an organic solvent (e.gQ..
di et hyl/! A et her or tetrahydroiuig l, in the presence of ethyl -
magnesi\um byoni de and a catal yti.c anount of copper ion, thereby form ng t he

compoun | -la). The acetyl ene. congound (VI1), which |s ﬁﬁgko.pd in the
coupling mcnntxgn.|thﬁxskmay59emmg lOgﬁémpﬁQI example, e carboxyllgi

-acid, I-H | bl h
aci YEHE) mﬁﬁsﬁme [rﬁweadgo -éobﬁ?arpr%@ lewlﬁl(‘ePrEH el their

.;tetrahydropyﬁh ers' reaction in uid amoni a or an
organi ¢ s@oisant s ﬁ!ﬁ%l%&’o‘%ﬂ%&‘tﬂ°ﬁﬁ§e]‘e&ﬁef‘ﬁert °3ée@n5 ethe¥ qospher e

| '5"?’teaf~,‘t f ﬁﬁpﬁwﬁ‘ﬁ‘% &ﬂ&‘?ﬁecé??fzﬁ’%?“?????’*w&%% or &t “the

boi B ng p(ﬂ‘ﬂt %re Fver? tﬂ?anahoéﬁpﬁEr a&af"&l"fgns(’g &‘}}e

Cygnlde dmuacttonnisnchndummeduandeﬂlgﬁ) inélrt gas atmcspuere1andtur§ are

subj ect e ug i 0 ocedur es
(g Jg sol vt E?'[cé)%‘g@ ?Iiicéaégf" %hﬁgﬁg q&ﬁ%) %‘3’%% @éﬁn pound

" (ll-la). Mhydzi;ithij.u(u |s¢dimmgdrﬂdel.vetcb3 « Doxmaddiyt @t 35L0°C of the

al dehyde %ﬁ the q‘é%plﬂtiﬁ gt t§a¥ 'r'e)acti%g:et heheVddmd

Feagent to be used |on nment i oned, for
ex3fpl e, pnugd;( -26 is obtained by separation and purification

of the’ reaction product by a conventional procedure.
The compound (II-la) or (II-Zb) produced by the
' above procedure can be. utilized as the starting compound
. (II) itself, hut can also be converted to an other ‘starting:
15 compound (Im) by allowing the reaction to proceed further.
Thus, among the ‘compounds (II—la) obtained in the
ahove coupling ‘reaction step, the compound where Y is a
hydroxyl group can be subjected . to the above-mentioned
o halogenation reaction so as to lead to the corresponding
20 - halide which can form the longer acetylene compound (II-3)
by the similar coupling reaction_yith_the above-mentioned
'acetylene_compound_(VII); If'neceSsary, the similarly
repeated coupling reaction can alsc afford the further
longer acetylene compound (11-3). In the case of the
25 repeated coupling reaction, n *in the acetylene compound
(VII) can be changed arbitrary in the range : of 1 to 5.
In cases in which the compound of the formula (II-3)
where k is not less than 2 and n' is 1 is produced, -
we prefer the coupling reaction in tetrahydrofuran or
30 - diethyl ether with the use of Grignard reagent.
The compound (II-3) thus obtained can be utilized
" as the starting compoundz(Il)_itself, and the_compounds
(II-la) and (II-3) can be led to the olefin compound
(II-2a) or (II-4) by partial reduction of the acetylene
35 bond. : -

The partial reduction is, for example, by means of

-



(“CI—|2)-4COO-I] Br-, [Ph3P+(CH2)5-COOH| Br-, etc., while as the solvent, there
may be nentioned benzene, toluene, ether, tetrahydrofuran', di oxane,

1, 2--di net-hoxyet hane, dimethyl- 5 sul fOXI de, etc., either alone or as
m xed.sol vents. The reaction is c;onduqt ed under an inert gas atrpsphere
and ip the presence of a basi ¢ conpound (e.g. n-butyllithium
‘met hylt'li thi um .sodi um-hydride, etc.), -n@@mad |y at -10[err]C to\&Qlerr]C. -
After t he corrpletlon of - the reaction, the com 10 © pound (I1-26)is

tai ned by separ. i.fication,of t
co enti ongtl ‘Eﬁg\fiﬁ #Egggﬂﬁoﬁﬁ H‘% &gglla?a%taf%i progﬁce%;%yf‘?%e
aboveI pr ogedur@dmibn withi 1éthidamt héumam niydaridesnd The )redmion but
can al so be t t 5 I
al | owi ng the%?j;éit%%% {'gn&igg ggg?i&?lﬁerh tqj,s coé‘r?bng t %éé ounds I-1a
obt ai ned in t¢md\:bbilen80§pl degcribedi shoyesp, Reductden kthigm s g
hydr oxyg - 9r o) B SHPREERET1E0ch e i BROTRY 120 IRANAIG R4

reaction so as t e correspon ng 20 hal i de whj ch_can form
t'he | onger ac%%?l‘éﬁeIEoﬂpBQJ\He{lFl of) edihex. ethen 9r SRENBWRATQEREARL with
t he above- rrernmmdtneei.nécnegasrmomsp@élrle) I'f necessary, the simlarly
repeated coupling rpgét Qﬁméﬁﬂiéhiocéhﬁigﬁrhﬁoiw’dﬂ'lmhé me :

nihcthe: é'c'etcichweeﬁméuﬁﬁsﬁwl pLefin) compaield (repll At (HELEE
ggtl EQ% trﬂrbhtsfnedningthh hbovsorgdun&;oh ﬁgeﬁ?nwuﬂsrqrﬂeﬁ§e$WQﬁe£t:|?n
t et rahydr of uﬂéﬂ d%othé é?ét ﬁ?l %ﬂ# dv"\‘n% gﬁlﬁe%&%n% ‘?%géglént
The conpound Xidt3)while dbt iSnshecarm-amﬂem:ﬂ alefin hond | iny te@pound
(1) itself, ogdla!Qf €REPPEAHStion with lithium aluminum hydride.
S - The compounds (II-la), (II-2a), (IX-2b), (II-3) and
15 - (II-4) as obtained in the above reaction are all utilizable
as the starting compound (IT) themselves and, if necessary,
can be led to e.g. the cyano and'amide compounds (II) by
way of the conventional, known reactions such as protec-.
“tivs-g:oup_removal reaction,'reaction of converting a
';320 " 'halogen compound into a nitrile group, esterification or
-amidation reaction of a carboxyl compound. -
”The production of the starting compound (VI) by the
SN procedure described in Japsnese-Pétent_Application.No.-
SR 149433/1980 will be explained hereinafter in detail.
25 The application relates to a-process for producing
' a phenol compound having a tetrahydrofur-2-yl group at its
ortho_posiﬁion chsractsrized in that said process comprises
contacting an acid catalyst under anhydrous conditions with
_ a tetrahydrofur-2-yl ether of a compound having a |
30 - phenolic hydroxyl group with at least one of the ortho
' positions being unsubstituted.
As the acid catalyst in the above process, there
may be mentioned organic sulfonic acids such as p-toluené-
sulfonic acid, camphorsulfonio acid and methanesulfonic
35 ~acid, trifluorocacetic acid, sulfuric acid, boron tri-
fluoride diethyl etherate and the like, and the amount of



(I'l-1a) and (11-3) can be led to the olefin Conpound (LI-2a)Jor (11-4) by

(11-2a)

“ci s-ori enggifep! eawoaﬁadasnthae s%&%i@ig
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I on reaction

.Amm"““'éﬁkﬁibd out under the atmosphere of an inert 'gas, and the

reaction temperature varies with types of compounds to be
reacted but is_normally in the range: of 1 to 10 hours.

" The desired.”conpound'produced'in'the reaction solution

15

can be easily isolated by means of conventional separation
and purification procedures (e.g., silica gel chromato-

~graphy, distillation under reduced pressure) after neu-

20

tralization of an acid catalyst.
' . The above-mentioned process is applied to the tetra—'

_hydrofur-z-yl ethers of compounds having a phenolic

hydroxyl_group with at least one of the ortho positions

being unsubstituted [inISome'instances; hereinafter

referred to briefly as'“compound (IX)'], as described-

- above. Such compounds hav;ng a phenolic hydroxyl group,

- 25

30

which are not limited to simple phenol and its derivatives,
are' the phenols as taken in’ a ‘broad sense.including"for

-example,catechol, pyrogallol, resorcinol, catecholamine

derivatives, S-hydroxytryptamine (serotonin), 5-hydroxy-
indoie;'etc."The reaction for etherification of such
compounds with 2,3-dihydrofuran in the presence of an
acid catalyst or'with-Z-chlorotetrahydrofuraniin the,

. presence of a base can afford the tetrahydrofur-2-yl

ether compounds (IX). As the acid catalyst,we may men-

~ tion the same acid catalysts as those mentioned above,

. 35

and their sufficient amount to be used is in the range of
from 1/500 to 1/100 equivalent against a starting com~
pound, In the case of the reaction with 2 3-dihydrofuran,

partial- reduction of the acetyl éne 35 bord. The partial reduction is,
for exapRple, by nmeans of . -12- catalytic reduction with the Lindlar
cat al #s 1 partial reduction.with lithium aluni num hydride. The reduct.iwon
wWth t Vndlar catal yst.- can be conducted under the same conditions as'e
- descri bei8bove. Reduction with &3 om5 al um num hydride is carried
- out by a reaction under reflux in a solvent of either ether or :
tet rahydrﬂiéﬁéﬂtanﬂér kb4 igeih ¢ae ¥ eExrdiie DPDOBIELCR)S
-.configuration of  the 3l~subst|tut doub bond in the olefin co ounds

al |
can

on;

€ production
iﬁabhﬁanese Pat ent

*



43433/1980 will be explained hereinafter in detail. 25 The
application relates to a process for produci ng a-phenol conpound having a

LeLrahydrofur+2 yl group at its ortho position characterized in thatégiffg

process conprises.contacting an acgid catal yst under anhydrous condi ti
w thig tetrahydrofur-2-yl ether of a conpound having a 30° _phenol
hydr oxyl group -with at- | east one of tﬁeldrrho posi tions bei ng
unsubstltuted As the acid catalyst in the above process, there may be

tioned or gpRECradtEeBnt tampdratute ds Mdrakiie-ins tientangeidf 0

. hh | f | { fI t
CaTurt o ac aESuaBsfr in Enbe: casey dhe Mkt sataivat 19, LR ERCE bl ¢
anoynilof af?er Eheseohplhmiumeoﬂiihe1eﬁhertﬁrpntionrrnactioﬂg whlleg
ent era [0 , e c oun
cauival ont. PLELELARYskho Bopbeielidel i sndSlaldd e 18 Allabity e
condi - % whenebywhhaeMpamrangsmaﬂtunﬁathonrﬂineket¢QmﬁeﬂB hﬁﬁly use
is mede of andydrouy BRkENEY ALY MO UBAIAE afdLRE Yo Featelibane,

benzerie and i sopropyl on tenperdature is_nornally in the
range’ of fronte@Pﬁrﬂ§N§ér&PG?¢hﬁbHﬁ&ﬁﬁaqﬂﬁyenﬁTﬁﬁﬂ%ﬁéﬁ¢oﬁr?§ HBSlVSEVy 10

carried out Uﬁéﬁinhﬂﬁgab@%re&ﬂriaﬂddﬁdn afur€iermdre [ ceRéi @therifi-
tenperature varies wt pes -of conpounds to be reacted but is noEnaIIy in
the range: of Catigny sgrrﬂnge éﬂ%ﬂﬁﬁﬁﬂf Rt AReLEEPRACt i on

sol utlpo can B8 ®aill.y AsOlexatiblas rwrifhe)fbml\m&ngnuseﬁnbalnt the
etherlficatron with 2-chlorotetrahydrofuran, there may be
- mentioned trlethylamzne, pyrzdine, sodium hydride, etc.
As the solvent for the. reaction, use is made of dichloro-
methane, chloroform, dimethylformamlde, dimethylacetamide,
15 etc.

»

As one specific example of the above compound (IX),
there may be mentioned, by way of example, ether compounds
of the formula: -

20
(IXa)

25 wherein 84, R, kﬁfand'R7 are independently hydrogen,

hydroxyl, methyl or methoxy; any two.neighborinq'groups.
of.84, R°, r® a_nd”R7 jointly represent QCH=CH-CH=CH#.
| . In the above process, the tetrahydrofur-2-yl group
of the. compound (IX) undergoes rearrangement into the
30 position adjacent to the phenolic hydroxyl group or the
ortho position, therehy yielding the desired phenols
.having a tetrahydrofur-2-yl group in_the said ortho posi-
. tion [in some instances, hereinafter referred to briefly
~ as "compound (X)"]. Consequently, utilization of the
35 - compounds (IXa) as a starting compound, for example,
- ‘affords the desired._ compounds of the phenols of the



'15 ~ and purification procedures (e.g., silica gel chromato- graphy, °
disstil{.ation under reduced pressure) after neu= tralization of an acid

cat al y, . The above-nentioned process is applied to the tetra- .

hydr of y1 et hers of conpounds having a phenolic 20 hydroxyl group. .

wth 4 ‘fﬁsi one of .the ortho positions belng unsubstituted [in sonme o
i-nst angeyy herei nafter. referred ta. bjgelly as "conpound (I'X)"], as . '
descri bed above. Such conpounds having a phenolic hydroxyl group, which"

ate not limted to sinple phenol and its derivatives, 25  are the- oy
phenol s afoxERi n a broad sense including, for exanpl e, catechol, o -

pyrogallol, resorcinol, OHat e
(serotoni-p), 5-hydroaxy
such. conmpounds. Wi t

am ne derivatives, 5- hydroxytryptan1ne ,
ndohkg.~etc. . The reactlon for etherlflcatlon of
ydr%furan in the presencdXaf) an 30 - acid.
catalyst or with 2- ?hydrpfuran in the. presence of a bas€ can
aff%ad t he tetrahy et her conpounds (I-X).. As the acid catalyst .
y men- tion the sagﬁ aC|d catalysts as those nentioned above, and
their sufficient anDunt to be used is inthe range of 35 . ~ from 1/500 to.

1100, Saubilealin AP ole et A 6rg0Ms BRUIea WOV c20c Of thE
normal ly in the RQQQ%S&}“Q Oke cthe (processhmentioned ahove chettetra=is
the react %a%e B2 oY SRR Eaf o8] ?E??EEEESAEW i "GO0 st ©
r edfr angeden &W%M%e"%’éﬁs@iﬂhl yd P syelectively under -
mild reaction conditions.
__ The compounds (X) themselves, as produced by the
present process, are novel compounds, and are ‘of value as
| production intermediates for various drugs (e.g., catechol-
.15 'amines, naphthoquinones, benzoquinones, etc.). Thus, the
' - _tetrahydrofur-z-yl group in the ortho position of the com-~
pounds (X), by the catalytic reduction leading to ring-
opening, can be easily converted into a 4-hydroxybuty1
i : group, whereupon the resulting 4-hydroxybutyl group, when
20 being,for example.halogenated to a reactivehhalogenobutYl
_group,becomes susceptible to the extension of its butyl
chain, thus permitting the favorable production of varie-
" ties of valuable phenol derivatives. The ring-opening
reaction by the catalytic reduction is carried out, with
25 the use of acid catalyst (e.g., sulfuric acid, perchloric
acid, etc.) and reducing catalyst (e. g., palladium,
platinum, etc.), in a solvent such as acetic acid and ,
ethyl acetate under applied pressure and warming. The
. halogenation is conducted, for example, by'cOnvers1on into
- 30 'the corresponding sulfonyl ester with methanesulfonyl
' - chloride or p—toluenesulfonyl chloride, followed by treat-
‘mentwith sodium bromide or ‘sodium iodide by a conventioal
procedure.' In these reactions, if necessary, the phenolic
hydroxyl group may be protected in advance and subjected
35 to reaction.

By way of example, the followzng are the routes of




K}

carried out. By enploying the catal yst anobunt and.reaction tenperature for
t he,rearfangenment reaction from'the very beginnifng of the etherification, _
furthernore, the etherifi- cation and rearrangenment can be carried out in -
one step 10 as well. As exanplgs of the base being useful in .the

et hetification with 2-chlorotetrahydrofuran, théere may be nentionef -
triethylam ne, -pyridine, sodiumhydridejgelc. As the solvent for <
the.reaction, use-is made of dichloro- methane, chloroform -

di\net hyl f or mani de, di nethyl acetanide, 15.° etc. As one specific exanple of

t he” above congiverph¢nods (Xa) etonyaBuabde: dswel CARPANIAD OR X €OMBt her
conpounds- of #&g,,égrwk?. - 20 - ' - [err] 25 wherein R4, R5,
R6 ‘and R are Tndependent’ly hydrogegg hydroxyl, nmethyl or nethoxy; any two

nei ghbori ng groups of R4, R5, Rg and R _jojnt]lyTepresent4 - @GECH CHCH . In
the above processgaileviekr ahyBr (94!2'1;7' hene c%ﬁ{ﬁnﬁﬁpj %

under goes rearrafﬁgﬁt\&ﬂt_g th positio jOcor RO dd® Rhenolic
hydr oxyd groubx%_' the . ortho pop.gtio , Rher_eb-y | el i the desir '

d
phenol's having a tetrahydrofur-2-yRgroup in th °si:ﬁ r’ﬁﬁfﬁ%’f‘g TR (in
sonme i nstances, herej-hafter'_‘referrggltas bri'ef | yjCH=-CHrGHround (X)"]. .
Consequent |y, utilization of the conpound q,hf(a) H S0 'aéti ng
conpound, for exanple, affords iyed . cRrg)-ch;w(% o t e3phenol s of

the  formula; [err] 3 .
10 _ 1) introduction of thé
' Oxi dati (Process B] protectivg group
_— '2) Halogenation
| . ) : . o .. - :
.15 R:ﬁ}( (CH,)y—OH
- : R " “CcH
- o .
' (X1Ia)
- (XIIa) T : E
o L | 1 (e, or® (x1v)
20 _ _ o o - | 2) Catalytic reduction
' (Process Cl} 3) Removal of the pro-
s ' | tective group and/or
S oxidation
' v
25 - T |
ROy (O OF
R Hy -
(XIIb)
) 30 ° : ' N . ’ ’ - . . .
' . [wherein 'R8 is a protective group for the phenolic hydroxyl
group; . is a protective group for the alcoholic hydroxyl

group; zt is"ha'logen"(.e'..g., 'Br or I), -P’+(CSHS)3I"'or

-p+(c6'85") 3Br:";' Y3 is _fdr_myl_, CH=C- or p-toluenesulfonyl;
- 35 ' N is an integer of 0 to 18; M is an integer of 0 to 2,
' with (N+M) representing an integer of 1 to 18].



[err] [err] wherein all the synbols are as defined above. According to the
process nentioned above, the tetra- hydrofur-2-yl group can be introduced
inte the ‘ortho posi- 10 tion of phenols in very high yields and
-sel ect| x.under mild reaction conditions. The-conpounds (X): thensel ves,
' by the present process, are novel conpounds, and are of val W"
(¥Pn i nternedi ates for va‘l'lbis'drugs (e.g., catechol- 15
, hrapht hoqui nones benzoqw nones, etc.). Thus t he ' -
. Eﬁtrah%/dlrozur-Z Y Jﬁhﬁxoﬁﬁéosﬁéﬁl A a8 aésb&qbe@ﬂauwwb | dfs(x) t d
the catalytic re uc I on: rin ni ng,..can be easi converte
‘into a 4- icpsxied qut "{ﬁ’é%lpth%%%uﬁgn tﬁégg &S’E’Fﬁd’"ﬂmy 9t v
groupv\hgnr&% 'éj%é!&f Lf.i’.lféﬁ{@%kﬁhé%Oﬂeﬁai&d]gho.o&mc'few)h.a| mh obutyl
group, beconeS susceptible to the extension o us
C permitti nd-”tqi?@ I%fpﬁoﬁﬁ%F?ﬁﬁ§8? gEppp. in ﬁ‘&sd%alg]%ol%&bhenol
' .dern_;vafil i vmteﬁlmylmmmngreagroup hgarmhdlyateaighoyed R tpXoris -
- carried oyt 5 e.a% ric acid,
~ perchlori ech ett%t )pté%'g&"iéj%elﬁ S‘ Q.Btabzlébcg‘ pal ‘{m‘i pl ati num
etc.), i nb@tﬂﬂl/.enled\mtymthybt audateur wdé‘pwramdt a@‘mﬂieby appl i ed

l. _ Egﬁizlﬁ;?og’%ﬁﬁw "’g‘ﬂﬁ"zﬁé-.—ggﬁghh?ﬁ‘g" §Sﬁ?§%ﬁ eg’tne];iqvma? %nesul fonyl

- chloride dms pam%&mfmythehpseceéurﬁoﬂlem inhRFRTS: t h sodi um

|b1[ igleg:sgar Q%ﬂé%?ﬁ?%ﬂg)%xeﬁt l(ﬁ&k])pr'gci)qglw %ﬁeﬁ T tf?s@aﬁaﬁﬂé&l Onsd
subj ect ed°3%= by t&he JEEEELG. ze;gﬁangg.gu%hga%as% AP iy dds 2dvance an

utilized as (XIV) and by the condensation reaction under
acidic conditions in the case of acetylenes of sulfones
used as CXIV)} respecﬁively. In cases in which aldehydes
1s ~ (XIV) are ut;lzzed, Mis 1, while in the case of acetylenes
" used, M is 2, and, in the case of sulfones, Mis 0._ The
olefin.compounds or acetylene compounds obtained by these
reactions can be converted to the desired quinone com-
i - pounds (XIIb) by the catalytic reduction by means of con-
20  ventional procedures, followed by removal of protective
| group and/or by oxidation. Further, the sulfone compounds
can be converted to (XIIb) by desulfonation under basic
conditions followed by treatment of the resulting olefin
o compounds in the same manner as described above. |
25 . The above compounds'(xnIa) and (XIIb) are, for ex-
ample,of value as immunostimulating agents,tissue metabo-
lism actlvators(therapeutxc agents for cerebral circulation
disturbance, cardiac insuffzciency, ‘hypertension, etc. )
and the like [refer to USP-4 ,139,545 (Japanese Patent
.30 QUnexam.ned) Publication No. 128932/1967), European Patent
S - Publication No. 21841 and Japanese Patent Applicatlon No.
'171125/1979].
' The compounds (XIa) and (XJIa) are i.ncluded in the
.scope of the compounds (VI) and (IV) mentxoned herexnbefore
- 35. and are useful as Lntermediates for the production of the
t present compounds (1a) and (Ib).



9

By .way of exanple, the following are the routes of. -.16- the phenols _
(Xa)y to valuable drug compounds or the com pounds (VI): [err]--10 15 20 25
30 [wherein R8 is a protective group for the phenolic hydroxyl grosp;
a protective group for the alcoholjc hydroxyl. group;-z1 is hal oge
Br. ornt), -P (C6H5)31- or -P +(C6H5) 3Br1g X3 is fornyl, CH=C or ?
p-toluenesulfonyl 35 Nis an integer of 0 to 18, Mis an integer of *0 to

2, with (N + re ! of 1 to 18 The oxi dati on
fi the stop A ns dodts E39e'th 3be Foldghing, ‘whe- afbartmental erambip)
e
$ﬁld|angdag$nexémpges aﬁﬂewpfereabb emdmﬁﬂsun?cﬂlﬂhsunateﬂﬁhu|pkesenfeé
e-i'ntroducti r n
by i ntroduci nggﬁ"%‘gﬁggr@ %}e'éﬁiﬂoj;%jdy’f or%[')lﬁzo%?‘e ctq r?gg{br?eiﬁnteer?o
hydr oxyl. grouptoudhmit ﬁs5h§B°PBenzﬂhenswmbp}#enmyWh@n¢ahdﬁﬁahyuwupyranyl
groups by procsdﬂaﬁSaéa@%aaer the fslﬁouahag%%mw&r rféﬁﬁu%t pr.%spec-

tlvely.
Symbol . - Formula Symbol |  Formula
10 o ' o o ~ oH
_ ' - CH CH | cH.O .
" CH - | CH.,O _
37 0 | 3" on
OCH20CH3
.15 CH,0 '
QZ 03 _ 3
CH40” |
‘OCH20CH3
. : o | OCH3
S § 20 CH3. CH | CH3. N
i “ 3
e . o3 3. E, O i3
CH3’ ) ) CH3/ .
0 '~ OCH3
25 ‘ CH. '
} 3 _ <
oo™ s | ©
. ; |
N 30 T Experimental Example

- The inhibitory action on SRS-A production and :eleaée -
The acticns of the desired compounds of the pre-
. sent inventieon on SRS-A production and release were

determined in accordance with the method of Orange and
35 ~ Moore [J. Immunol., vol. 116, pp. 392 (1976)].. To lung
fragments of guinea-pigs (male and female Hartley strain,



S c'arri ed out by the procedure described hereinbefore. 10 The reaction
ofe (XI'ta) with (XIV) in the step Cis carried out by the Wttig reaction in
t he casg-of aI dehydes - utilized as (XIV) and by the condensation reaction

under @ ““ conditions in the case of acetylenes of sulfones-used as
(XIV), \gAsgectively. In cases in which al defiydes 15 (XIV) are _
Couti i zedy is 1, while in the case 19f =acetyl enes used, Mis 2, and, in

‘ tBe caSS gf sul fones, M | S 0. TBe ol efin corrpounds _or',_acetyl ene. conpounds
pounds. (X Mﬁ@giﬁ@ﬁ D357 B BabRl TRt ik (Wod ZiRtRiy ¥ 8RS SO o
Ip;r OCﬁdureﬁantbQTnvu:sb;ddedothb ob:puﬁm icomppund efidthe pgegsnﬁat i '?lnon '
tor has) Nivadbione cegmond aﬁ%y&f?'&%‘?m@{é e fadelDdnd Ve HE0 bR
conpounds ¢f $SRS-Aaprodusrdr and sedeased q,g)@(;orggequence wasThe above

_ conppunds éfﬂ *ng 5 dehd! bhod &£ Wo&lelﬂiﬁ&@ . Ve #‘ iét., vol.

| munost 1 nu ent Stissue tabo- l1smactivat OI’S( el apeut L C agent S -

for cerebr]a'-flmPEu 163433 sdae0 nce%%%#ﬁ&ﬁf?’%‘?‘@hc&n Fabdet dnsi on,
etc.) and iﬁ&éak& {:hﬂﬁethhocw Preeest Pheghton

(unexamne 4 q7), oenPatet ubli cation No, _
21841 and %’gﬁ% gﬁ*‘éﬂﬂ-&ﬁﬂﬁ P ‘H&z ﬁ‘%fg?ﬁ% o, §R85ApEBNds (X a)
: and (XI I g)lwa-l ccifwdndraaibhe andoeha’t t?ﬁelymmsﬁéﬁdiﬁgﬂy( V) - X _

rre one rei pbef or seu SJ i at e

_ cti on°§°?ﬂ£vﬁr3§eﬁgg€3‘ﬁﬁa%&3‘h(l rmfbfggrs 8§ 5H5-A
production such as 5,8,11 l4-e:.cosatetraynoic a,cid (E'.I.'YA)
and sod:.um ba:.calein phosphate (BPS) .

: " Table 1. -

'I.'he J.nhib.l.tory action on SRS-A production and release

_ . 15-. Concen~- Inhib:.tory effect .
- _ A , o N tration on SRS-A product:.on
: _ o __Tested compound (uM) (%) :
' - Q\/va\_/\coon. AT 26.3 £11.3
X o o . |
20 O e VO T N 10 - 78.9 £ 1.1
O E 1 21.5 + 5.4
NS ol 10 1 88.8 ¢ 5.7
Qs AEm OH P 1.0 - | 74.7 = 2.5
25 Qe Ny 10 80.1 ¢ 3.1 °
BN~ ~"pg. - 10 - 77.3 % 1.4
- ¢ . ‘1 15.7 + 4.6
\/\/\E/.V\ _ ; .
B " o - 10 69.3 & 7.1
EN S Noy .10 70.7£10.4
. .3(.) EMAQR . 10 ) 63 = 7.2
NP 1 53.8 £ 6.3
. ; s 77.7 £ 4.2
K = o" 10 6L.1 £ 5.4
3 D~~~ L 20.2 t 9.6
¥ e 0" 10 57.3 £12.7



18- W give in the follow ng an experinental exanple, exanples and

reference exanples to illustrate the present invention nore particuIaH
but® they are not intended to linit its scope. The .symbols in the ta#
shown 5 . bel ow designate the fo] |l owi ng chem cal.. fornul ae, respec- ‘lﬁb
tivelys Synbol Formula . - Synbol Fornula [err] 30
Experinental Exanpl e - The inhibitory acpgoa on SRS-A production and

rel ease - The actions of the desired conmpounds of the pre- sent invention
on SRS- A -producti on and rel ease were: deternlned 53 accorda ce mnth t he

od of Orange and 35 Nbore [J.C Rl (1976) 1. -

To l.ung fragnents of gui pea- naIErZF °Pen9Pesﬁ§ﬂﬁ §$' ﬂ?n -19-
wei ghi.ng 300 t unLn_aiEUMeéum+gen.was added_

t he objectlve conpound onwhge pr esent |nx8nt|on Si Qggy y with the
antigen, and the anmount B RS- A producett™and rel ea d as onsequence was

5 assayed by the net of . Brockl eh t (J. Phy |oI 151, pp
416- 435%91960) The reé%ﬁgs as shown iﬁbﬁable 1in 6atelphat t he -

conpounds of the present_ invention. strongly inhibit the production and g
rel ease of SRS-A in | ower concentrat dqthat they are outstandingly 10
effective as conpared with the knomngrnﬁgggt%+s of SRS-A production such as
5,8, 11, 14- ei cosat et rEyrdinized  selvenk of acetonitrile (40 ml) and water

(20 ml) were dissolved the compdund produced in Reference

10 . Example 2 (I, R*=R°=0CH,, R’=CH;, m=0, n=4, X=-C=C-, n'=

'3, v?=0H, k=1, 3.00 g, 8.57 mmole) and 2,6-dicarboxy-
pyridine N-oxide (4.70 g, 8.57 x 3 mmole), and the solution
was stirred under cooling with ice. An ice-cooled solu-
tion of ceric ammonium nitrate (14.1 g, 8. 57%3 mmole) in

15 50% aqueous acetonitrile (60 ml) was added dropwise to
- the solution over a period of 30 minutes, followed by -
stirring under the same conditions for 30 minutes and at

room tempereture for 30 minutes. After the completion of .

_ the reaction, insoiubles were filtered out, and the
20 acetonitrile was distilled off under reduced pressure. To
the residue were added isoprOpyl ether (100 ml) and water

(20 ml) for extraction, and the organzc layer was washed
with saturated sodium bicarbonate and agueous sodium

: chloride, successively and dried (over ugso4), followed by
- 25 distilling off the organic solvent under reduced pressure.

The residue was chromatographed on a column of silica gel,
developing with ieopropyl ether:ethyl acetate (98:2 to
95:5), to give 2,3-dimethoxy-S-methyl=-6-(9-hydroxynon-5-
ynyl) -1, 4-benzoqu1none (Ia, n;socx3, m=0, n=4, X=-C=C-,

30 n'=3, k=1, Y'=OH, 2.24 g 828). As to its physical pro-
: .perties, refer to Table 2 (The same shall apply herein-

after).
' Examples 2 to 15
_ _ By the procedure of Example 1, there were obtained
35 the compounds as shown in Table 2 (velow).

Example 16 -




~and’ sodi um bai cal ei n phosphate (BPS). TabIe 1 The |nh|b|tory action on

SRS- A_production and rel ease 15 . -Concen-

| nhi L pQry effect tration on SRS-A productlon Tested conmpound

([ er ] &R (% [err] 20 25 ' -[err] [err]: - 20,-

‘Concg I nhibitory effect ‘tration on SRS-A productlon Test ed conpound e
([errNJ (%9 [err] 5 ExamplZd =1n a m xed sol vent of acetonitrile

(40 m) and water (20.mM) were dissol ved. the conpound produced in Reference

10 Exanpl e

k=, 3.00 g, §9(ﬁﬁ8§é§eRﬁ&gu$§\m4§§ Vg §ifhe gggﬁgggd(gryg Y2 o
"9, 8. 57x3nduted innReflerence Exampies E'st(ﬂr. §PORTRQCHI, h1=0g. An
P T e o i mg'é%%‘éf% 758 fmolel XActml o) 11
over -a pesibvesfo3ddei {dges, HuﬂIQMMiimqokﬂirwamgadﬁqértohbhsaﬁol@andlt|ons_
f]?rs 30 m gybas 8RIn3tricOAdid Y., 3 WO fwis HadedUEsSthél hekthbe CO”F" etion
under stirring at room temperature, followed by allowing S
the reaction to proceed for 30 minutes. Water (50 ml) was
“added, and the product was extracted with ethyl acetate.
- The organic layer was washed with water, dried (over MgSOd
10 = and concentrated. The residue was chromatographed on
_ silica gel, developing with isopropyl ether: ethyl acetate
(98:2), to give 2,3,5~trimethyl-6-(9-hydroxynon-5-ynyl)~-1,
4-henzoquinone (Ia, R;=CH3, m=Q, n=4, x=—c:c-, n =3, ksl,
ylson, 520 mg, 908)..
.15 : N . Examples l7 to 20
Ce ~ By the procedure of Example 16, there were obtained
the compounds as shown in Table 2 (below) '

Example 21

In acetone (25 ml) was dissolved the compound pro-

20 duced in Reference Example 15 (II RI=0CH3, R2=0C320CH3,

| n3=cuzoca3, mel, n=l, X=>=<, n'=4, k=l, Y>=COOH, 2.40 g,
- 5.0 mmole), and, after the addition of 2N sulfuric acid
(5.0 ml), the aolution was stirred under reflux at 70°C
. " for 1 hour.. After the reaction solution was cooled, 1M
25 aqueous  ferric chloride solution (10.0 ml) was added,
followed by stirring at room temperature for 30 minutes.
After the completion of the: reaction, the acetone was
distilled off under reduced pressure, and the product was
| . extracted by adding ethyl acetate (100 ml) and water
- 30 (50 ml). The organic layer'Was washed with aqueaus
C . sodium chloride. solution, dried (over Mgso4) ‘and concen-
trated. The residue was chromatographed on a column of
silica gel, developing with ieopropyl ether:ethyl acetate
~ (98:2),to give 2,3-dimethoxy-5-methyl-6-[ll-carboxy-3-
35  methyl-(E,2)-2 /6-undecadienyl]-1,4-benzoquinone (Ia, Rl=

OCH3, m=l, n=l1, x= >=< ' =4 k=1, 2. l7 g, 88%).




the reaction, insolubles were filtered out, and the 20 acetonitrile was
distilled off under reduced -presSure. To the residue. were added isopropyl
ether (100 m)- and water (20 m) for extraction, and the organic |ayer was,
washed wi th Saturated’ sodlun1b|carponate and aqueous.sodi um chl oride, .
successi vely and dried (over MgyS™), fol | owed by 25 distilling off t
organi ¢ sol vent under reduced pressure.2Zhe residue was chromat ographed o
a colunn of silica gel, developing with isopropyl ether:ethyl acetate (98:2
0\ 95: 5), to give 2, 3- dlnethoxy 5- - 64 69- hydr oxynon- 5- o
yny )-1, 4- benzqu|none (la, R1= OCQ§E~SQ+—Eé4, X-C=C-, 30 n' =3, k=l

Y1=0H, 2. 24 g 82% By’sthe procedyse caf Exompberﬂlestheebemasoohmauaad(The

same shall a € the procedure of
Exanpl e 1, tﬁ%re%%ﬁﬁ%eﬁ%@%ﬁ% ngoung?ﬁas shown in Table 2

(bel ow) . Exanple 16 - 21 - 1In dE&KﬂEEiLZ@ m ) was dissolved the conpound :
ro- degced in Refer I @CHQ

i— C;CP n' =3, Y2 #gréﬁ#?%ﬂ%§ékéké EIOHQIFRE-SCH%??§§V§| vef g?

1.0 g, 8 m%ﬁ%daddb@%@@%nzoﬂﬁ 5R =CHgy =0 @NanI4tr o N Sy rm)

was added toxipg bl e oUsiprg §t1ralx&aoﬁé)raﬁmtamétawéemmllla@ved by
o w10 the LA J6h ESESEt oL 0 g Wer (7L e e
washed wi th wﬁmﬂtldﬂ)fﬁh&amyﬁldﬁﬁimﬁctlon was carried out at room: tem-
' 10 . perature. At the time when 2.5 molar hydrogen was
absorbed, the reaction was suspended. The catalyst was
filtered out, and the ethyl acetate solution was washed
with a 5% aqueous phosphoric acid solution (5 ml) and an
. agqueous sodium chloride solution (5 m1), succeséiVely,m
15  followed by concentrating the organic layer. The residue
was dissolved in tetrahydrofuran (6 ml) and after the
addition of a 1M aqueous ferric chloride solution, the
‘mixture was stirred at room temperature for 30 minutes.
The tetrahydrofuran was distilled off under reduced
20 pressure, and the product was extracted by adding iso-
propyl ether (30 ml) and water (10 ml) to the residue.
The o:gaoic layerlwas washed with aqueous sodium chloride,
dried (over MgSO,) and concentrated by distilling'off_the
solvent under reduced pressure. The residue was chromato-
25 - . graphed on a column of silica gel developlng with iso-
propyl ether: ethyl acetate (98: 2) to give 2, 3 5-tr1methyl—
6-[10-hydroxy(2,2) -5, 8-decad1eny1]-l,4ebenzyqu1none (Ia,
: Rl-CH3, m:O, n=4 X=H>- H, n =l' k=2, Yl=og, 0.24 g, 86%).
_ =~ . 1 Examples 24 to 26 _
30 By the procedure of Example 23, there was obta;ned
the compound as shown in Table 2 (below).
' Example 27
In acetonltrlle (10 ml) were dlssolved the compound
. produced in Example 21 (Ia, R1=OCH3, m=1, n—l, X=H>=<H,
35  n'=4, k=1, Y'=COOH, 0.78 g, 2.0 mmole) and N~hydroxy-
succinimide (0.25 g, 2.2 mmole), and the solution was




Y2=C0CH, c’erﬁhcmuﬁl&. ol £5, gnd2. af mwelwwe%dlatddea Oéo 20hSUbbuaic acid
‘the-sql uti pn. was stlrred&gag 1:Rﬂeflux Olerr]C for 1_hour.

5.0 m
( L (ﬂ&??iﬁ?l%n@hlorlde

After t hd4QMeFRS REXEEFSWagsCes

and concentrated. The residue was chromatographed on silica
lewel oping with isopropyl- ether:ethyl acetate (-98:2), to-give
i,met Ayl - 6- (9- hydr oxynon-5-ynyl )-1, 4- benzqu|none (Ia Rl CH3, m=0,

CHC-, "n' =3, k= Y1=0H, 520 ny, 90%.

17 to 20 By.the procedure @f Exanple 16 there were obtai ned the;

. Exanphe
-conpounds as shown in Table:2 (belomo Exanpl e 21 In acetonF (25 mM) was
di ssol ved the conpound pro: 20 . .dyced in Reference Exanple 15
(11, Rl= %WOQHMG@BWM After dicyclghexyls k=|

"

sol ut i on gelifredn 3t viesomdteripe Fatugee goly 1St wdurs.at THEW) LgApB[ajure for

-ofF

"under eI e Rl P iReR bt P 7. A L st

acet ate (mdﬂ yarshdthetmixBore wagsetikcred Ete mugmrtemﬂaenyetums washed

h I e oncen-
oo s AR cTABCOfeeng) Ubkiladth b R MR dyrone
gel devel SpH$She |‘§€$¢d15?$ éz-heereslhyutacm sr(egacs)tqmugmbez

, 3- d'”EtW@@’disﬁiim@dEbffluﬁéé90f¥d§Cea5pressure. To the reszdu32 ]

(la, R

hyl - (E, Z ndecadj en benzoqui none
5 y (werg added ethyl aZetate (50 ml? and water (3 _; for
. extractlon, and the organzc layer was washed with agueous

15

20

- 25

30

35

sodium blcarbonate solution and aqueous sodlum chlorlde
solutlon, successzvely, and dried (over Mgso4), followed

by distilling off the solvent.' The res;due was chromato-

~graphed on a column of s111ca gel developlng with lso-

propyl ether: ethyl acetate (10 1), to’ give 2 3-dlmethoxy-5-
methyl—G-[[3-methyl-ll-[N—((N'—(3 4 S-trzmethoxybenzyl)-
piperazinocarbonyl))-(E, z)-2, 6-undecad1enyl] ]J1-1,4~
benzoquinone (ﬁﬁﬁ R1=0CH3, m=1, n=l X=H>=< , k=1, n'=4,
v'= —con_) Ncnz-Q-ocg3, 1.08 g, 85%). |

_ °CH3Examples 28 to 29

By the procedure of Example 27, there was obtazned

| the compound as shown in Table 2 (below)

ExamEle 30

In methanol (50 ml) was dJ.ssolved the compound produced

in Reference Example 11 (11, Rl-OCH3, 2 =OCH,0CH, R3..CH20CH3
m=l, n=2, X=-C=C-, n'=2, k=1, ¥?=fJ, 2.07'g, 3.98 mmole) ,

~and camphorsulfonzc acld (0 1 g) was added to the solu-

s% tion, followed by refluxlng for 1 hour. After the

.reaction solutlon was cooled, sodlum blcarbonate (0.1 g)

was added, and the solvent was dlstllled off under reduced
pressure. The residue was dlssolved in Lsopropyl ether
(100 ml), and the organzc layer was washed with water,
dried (over magnesxum sulfate) and concentrated under.
reduced pressure. The residue was chromatographed on -
silica gel, developlng w1th_1sopropyl ether,ethyl acetate

e was distilled

¥ ng et hyl



Exanpl e 22 By the procedure of Exanple 21, there was obtained the conpound

as ,shown in Tabl e 2(bel ow). -Exanple 23 5 <~ In ethyl acetate (10 :
was di ssol ved ‘t he conpound produced in Exanple 7 (la, RL1=CH3, me0; n=4,

X=-C=C-, n'=l, k=2, Y1=0OH, 0.30 g,,1.0 mmole), and . after the Lindl ar
catahyst .(60 ng) and -qui noline (10 [euﬂz@ vere added to the sol ution,
catal ytic reduction was carried out at roomtem 10. perature. At the

.tlne when 2.5 dr bsorbed he re ended. The
a3l yat uas (UB B HOoHE eaAd SrAdmRRRA T AR T | b SedESREnEa. ui ¢ h
col 3??’32“?5"“““3“9‘“’“221‘32”““"““’“5%‘31'?‘ ] m”“‘:‘f""‘""h“’?"““b?giﬁ. c
| ayer . The péépﬂ s B gsoF(veng 'té‘[r% Oﬁjhr‘gbr% r‘r#ai%‘g g??gr t he
addition of a 1M aqueous ferric chiExampdesdluti on, the mixture was stirred
at roomgtenperaturesfo n h Ne&VaR1 I ff
under p%duced 20 II' éeggxgh gg’%geph-&e%pﬁ %%%%%( ct edpb%%ddéﬁﬂggl So-
pr opy! ﬁtger (30mh))wene d%ssplwgs ﬁﬁpﬂth!ﬂﬂidziﬁLhmﬁeg?iﬂeﬁgeﬁrt fayer
was washed wi s r -
conceritr at ed Efzggg§9P?¥ 3 ip ?éﬂéﬁk?ﬁ#ihﬁéiééh E%gﬂ s%re The .
resi due was chf 3%emmole} ana gv& Q§ﬁbQﬁY¥§¢| def0 683 cHepi ng
with iso-. propyhs@ébemsiayl aaal a8 (s%&@iazpvms/ea&&éatmm%olm

Co 26 W' TnEeR) igy., koliowediby. soding, ARRPVARS (3 oareoohed 7D &

conpound as sedgh 6F E_abli.e dmbpliow) nitrate (2.12 g) in acetonitrile
t4.5 ml) and water (4.5 ml) over a 1lS-minute period. The
reaction was allowed to proceed under the same conditions
for 15 minutes and further at room temperature for 15 |

15 minutes. 'After the completion of the reaction, the in-

o solubles were filtered out, and the acetonitrile was
distilled off under reduced pressure. By adding lsopropyl
ether" (20 ml) and water (20 ml) to the residue, the pro-

_ duct was extracted. The organic layer was washed with
120 °  agueous sodium bicarbonate solution and aqueous sodium

' chloride solution, successively, dried (over Mgso,) and
concentrated under reduced pressure, resulting in a
residue. The residue was chromatographed on a column of

"szllca gel,developxng with a m;xed solvent of isopropyl

25 ether and ethyl acetate,to gave 2 3-d1methoxy-5-methyl-6-
B (12-hydroxy—5 lo-dodecadiynyl) -1 4-benzoqu:.none (I 0 42 g,
91%, 011).
Exaxjg‘e 32 : |
_ _ - Dioxane (15 ml) was added to 1 4-dimethoxy-2-methyl-
30 - 3—[(12-hydroxy—5 10-dodecadiynyl) Jnaphthalene (I, 0.57 g,

'1.5 mmole) and silver oxide (0.74 g, 6.0 mmole), and the
mixture was stlrred under cooling with ice. 6N nitric
acid (1.5 ml) was added to the mixture over a S5-minute
-.period and, 5 minutes later, the ice bath was taken off,
35 -fgllowed by stirring at room temperature for 30 hinutes.
| Water (20 ml) was added to the reaction solution, and the



'Exarrplle 27 In acetonitrile (10 mM) were dissolved the compound [err]

ptoduced in Exanple 21 (la, RL=0CH3, n¥l, n=l,” X=H.>=<H, 35 n' =4, k=l
CY1=¢FXPh,. 0.78 g, 2.0 mmole) and N-hydroxy- succinimide (0.25 g, 2.2 mole),

andft k& 3ol ution was - 23 - stirred under, codling-with ice. After '

dic 1e¢xyl - carbodiimde (0.45 g &5 2-mmpl e) was added to the solu- tigQy,.

‘the Ygxture was cooled with ice for 30 mnutes and stirred at room

~ tenperatuge for 1.5 haurs.:. . Then 3.4, 5 U I

- seor ot rokgsansy MAs sk e e dolaads Sadneed) prassaRed, BRI ne -

.M xture waeesgaiter dd0aml)owas addeditto cthierrdsidue, Ahdethehdnselpd-eti on of™ -
s filtered out, and the acetonjtrile *

‘the r tq i - cygl.Qhexyl . _
vvag (rj:ag;: |#’?’§8 g?feﬁﬁ&r%“%ﬁu?g'%f%re %r%‘?g%c-t éyﬁgsyaaeSEQarat re added -
et hyl aceonte washed wirkh water (@l dyiédr (mreraugsoQ) (afidlllowed gani c

| ayer waspya i AGHEOYS ' o ol ut| aqueous -
so'dlgum ch?gflagggg\gl&?ﬁ%n s%ﬁée%%é% %ﬁ%ﬁ%ﬁ %@e\b%ﬁgg% " followed b
di sti|linghef erystadd precipitated yexe yecryatakdisedisrom igomphed on-a
col um of pbpytdettledsV thutdly Wididity She&PdesStEar 28hathydcatiate.
(10:1),to Vﬁgah'B-dl tR'_xy-,,- - LT _ o
met hyl - 6 (E3=REARDRYN 3 Aldedeandisny}) e hoR9BbRbgaRinone (I,
pi per azi DOCdrlqu)be)%'-)(.E, Z)-2 , 67 ulndecadi enyl] 1]-1,4- benzoquinone (Ia,
leé)CHS el .n_-I, _x_: >=< ’é(x:a!rdplne_zdh 21:00 35 [I.er'.-rl] I.E>l<arrpl es- 28 to 29

. By the procedure of Example 31, there were obtained

the compounds as shown in Table 2. -
' Table 2

15 — | Start-] -
Ex.| - in . | NMR(in cDCl,, TMS
Product mate- - Formula _ : 37
No.. Lo uc N :ia]._ (M.W.) internal standard,
: - (Ref. STl S(ppm) 1
| Ex.) -

' ' R c o, 1.4-1.8(7H) '2.01(35)
AN~ : 18%24% o BT ’ ’

' . - . .
He _ o OH 2 '1(320.39) 2.1-2.3(4H), 2.46(28H),

i
20 | 3.72(2m), 3.97(em)
o B o lenaBi00e | 1.4-1.8(m), 2.01(3m),

3.72(2H), 3.96 (6H)

b | o “feioiyg0s | 2e4-L.70am), 1.9701m),
| 3|~ ere~ gy . . 2,47(2H), 3.13(2H),
' R 3.97(6R), 4.25(28H)

C, g0 | 1.4-1.9(7m), 2.02(3m),
| 20 l(3se.aq) |2-1-2-4l4am), 2.47(zm),

o 3.07(28), 3.72(28),
30 B EXUC |

P | ) (8H), 2.00(3H), 2.45
> v " 16 |(3%0.53) (2H), 3.63(2H), 3.97
~ | (6H), 5.3-5.5(4H)

C gH,g03 |1.3-1.7(3H), 1.9-2.2
35 ele . | 1,322 (4H), 1.99(98), 2.47
| | E\N"W\/ OH 14 1(304.43) (2H), 3.62(2H), 5.3-

TS £ o is.scm




By the procedure of Exanple 27,

Tabl e 2 .(bel ow). Exanple 30-25

t hbe conpound produced i'n Reference Exanple 11 (11,
canphorsulfonic'acid (0.1 g) was added to the sol u--tion,
After the 30
sodi um bi car bonate (0. 1 g) was added,

refl uxing for

1

hour .

| n- met hanol

- R6aetion solutlon was cool ed
and the solvent was distilled o

fol | owed- by

2

there was obtained the conpound as shown in .
) (50 M) was dissolved
[err] [errr] [err] and-.

under reduced t_ﬁ%ed—-i-Frr-e-e-p-lﬁe-pyl—e-Haeh&ep
miy),; and the ﬁz bt er, dri dNMiarcmm%neTMSJm
sultate) and . e (Pqymada U einteékinel ratandakd \as
chr omat ograph 1%% th 'i@bprbp | Séppmdd : et hyl acet ﬂt e
- .24 - (9872) y| - 6- [ 10- hlydr oxy- 3- o
met hyl - 7-yn- ( B nbne (1 b, R = OOHB., el p=2
X=-C=C g n' =2} . Yi= O—l 29 g, 920/9L. Exafpl ¢ 3d. 5 1.4-1. 7(53) ) 1.80 (8
sol vent of acgptoig.t Ll 6 n ) and wat eryg( 3 i Rerd - @»pd;mge 2.18(2H),
5-met hyl -1, 2, B, tetrafﬁé Y- chir (12 hydr oxy} #9883%od Q ooy )3 qrgzgme ,
0.50 g, 1.29 pmoj e) and pyri di ne- car bokyl i ¢ aci 4(@3@5;(;1 n.b.2 -28%°c
mol e), and t Lpole—chol T
fol |l oned by afddijng dropvm' se an i ce-cooled so @ioatzhoy DL . 41, 7¢ SEYYTRD00I(BH),
nitrate (2.12 @|BU~356LoQLLLI |G- 20 | (312.41) 2.03(3H), 2.1-2.3(2H),
10 | = ' o 2.41(28), 2.48(2H),
. 3.09(2H), 3.67(2H)
. | . €51 H0605 | L-4-1.9(7H), 2.00(6R),
9| E e 21 2.03(3H), 2.1-2.3(4H)
e = = on (326.44) | 5 45(2m), 3.07(2m),
3.73(2H)
15 1 C,.H,.NO, | 1.4-1.9(6K), 2.0-2.3
10 [ Be~~g e~ as | 2222 ami, 2.0506m), 2.0
: N : (38), 2.3-2.7(4H),
A : '3.15(2H) , IR(neat):
' 2240cm™t :
| - U - [€1oH,60, | 1-3-1.8(6H), 1.9-2.2
Y 11 ]E _ 12 (48) , 1.99(9H), 2.2-
120 ~ " coon (3184421 | 5 gam), 5.3-5.5(2m)
S C, 8,0, | 1.4~1.9(6H), 1.99(6H),
12 | B~ AmA AN 22 2,02(3H), 2.1~-2.3(4H),
Rl coon | (354.45) | 5 39(2m), 2.47(2m),
_ 3.08(2H)
25 " 1C 08340, | 1-57(30), 1.78(3H), .
13|K A _ ) 25 (446.56) 2.18(3H), 2.0-2.5(8H),
. 3 ' 7.5~8.2(4H)
S 5 CogH3o0; | 1.57(31), 1.78(3m),
14 | K¢ =\ 7 *] 2.18(38), 2.0-2.5(8H),
30 VC\Q{\ o | 39939 1'3.35(2m), 4.24(2m),
- . 5.0(2H) ’ 7.5-8.2(4H)
A 1 ) 1©,483,05 | 1-57(38), 1.72(3m),
15 | Q¢ ay = 8 2.0-2.5(8H), 3.97(6H),
VJ}A “ on (400.50) | 4723(2m), 5.0(2H)
- | C,.H,,0, |1.4-1.9(7H), 2.00(6H),
35 16 | B~ 5 | 18243 15 02(3m), 2.1-2.3(4H),
| - oH | (288:39) -} 5 a7¢2m), 3.73(2)




(4.5 nl)

i ed out,

‘al | to proceed under the sanme conditions for
roo erature-for 15 15 m nut es.

- rea , the-in- solubles were fi]t
di stitted off under: reduced pressure

By addrng |sopropyl

and water (4.5 m) over a 15-m nute period. The reactioh was

15 m nutes and further
" After the conpletion of .the
~dand the acetonitrile was -
ether(20 ) ad

at -

~water (20 m) to the residue, the pgo: _duct C
1layer wa shed wth 20 - aqueodl$tateh dqueous
sodi um cfofi de-solution, successi|gB8y. s ftrated
.under re c d preSSLprducbsultrng iBaf Tle
*chr onat ogr dphed on a col umm "of si l{i@aggs lfvent
“of . i sopr ¢ppyl 25 ether and ethyl 8Re) 3
2, 35dl me{troxy=5—methyt=—t——(tr2=tydnoxy=57] UUeETe i none -

,90.42]9, |91%. oil Exanpl e 3 Di oxa : i

_ (1 4- di me{ Bdy! 2 Mrrp i %ﬁ?ﬁi’m 2. 03(3H). 2.1-2.3(6H), |
3-[(12- hydr ¢xy- 5, 10- dodecadr ynyl )] napht Hal ene (11} 20‘752"%' 41 25(3f}) e)| and
silver oxid¢e (0.74-g, 6.0 nmmol e), fand tHe nrxture 4°€d under cooling
with ice s acl ) F Was agp r -]mi nut e
“period 'arpds lLoates later, the ijce Bat c}:*.ak figd &)u %ZY((F%G' | qwed by
stirringlat |roo nmper a®ire for 30 mi nyt(@68.5Mt ef ~ 1 B yed [to the

. reb@tionjsollution3 and the  -254 dioxdne was diktilled off under r¢gduced
_pressurel B hyl acetate (50 m) Jas add%d jjo 4 he i%(@ﬁ?, f"iﬂ(ix-he i nNsol u-

' 1., ° - ; 2l 2273 ° ot ’ :
19 A 10 3.35(28), 4.23(2H),
| _‘é 3 = . oH ST [B22:39) | 55w, 7.5-8.2(4m),
R C,.H,,0, |1.78(38), 2.18(3m),
{20 | *ear~tmhon 27 | Seedn |3-13(z0, 3.3502m),
15 _ cay 2 ' | 4.23(2mw), S5.0(1H)
| . |  [Caa830% | 2-2-L-80am, 1.72(3m), |
21 T 15 | 390.48) |L1-8-2-2(6W), 2.00(3m),
e - COOH 2.34(2m), 3.16(28),
3 . ‘ ' 3.97(6H), 4. 93(1.8),
N T 5.2-5.4(2H)
20 — - '
: . o _ Coole0s | 1-5-1.8(38), '1.72(3H),
2219 ~ _ OH 11 (346.43) | 2.0-2.2(4H) , 2.01(3H),
oo = - 2.40(2H), 3.17(2m),
- CH3 3.65(2H), 3.97(6H),
: '4.96 (1H) _ .
25' . clgazsos- 1.3-1.6(4H), l1.8-2.2
: 23 |E ~ : T (34), 2.03(9H), 2.07
== o (302.42) | (3" 2 s0(zm), 2.84
., o 5.8(4H) .
. S | €51Ha9% | 1.3-1. 8(7H), 1.9-2.3
. |24 PP | L (2223947? | i, 2.00(3m), 2.46
30 b~~~ - | (2m), 2.78(2m), 3.64
o |s.stm
- - | CooBaqOc [ 1.3-1.8(4H), 1.9-2.3
25 ” (g'zmagsf (4H), 2.00(3H), 2.5-
{B Sty > | 2.85(4m), 3.97(em),
- S 4.26(2H), 5.3-5.8.
35 (6H) - '




bles were filtered out.

wat er. and dried (over MyS©®4)-, followed 5

, 10- dadecadi ynyl ) - |

conmpounds as shown in Table 2. "“Table 2 15

fequ] ferr] farehtore
' Ex. |.

' Product
- o :

| PN

The organic | ayer was separated out, :
" by drstilling off thés
upder ‘r éduced -pressure. The crystals precipitated were recrystalli .
i so- propyl ether,'thereby yielding the desired 2-methyl-3- (12-hydroxy-5.
_ , 4-napht hoqui none (I, .0.47 g,. 90% . 10
Exanpl es 33 to 35 By the procedure of E28mpte 31,

e Y J

there were

was

_obtaihed the-

— FE | L P B

o1

.Formﬁla
(M.W.)

et )
.NMR{in CDCl_, TMS

'internal standard,
§ (ppm)} ]

26

[_rt=r,
-

C24829%;

(364.46)

1.78(3H), 2.18(3H),
2.4-2.6(4H), 2.85(2H),
3.35(2H), 4.25(2H),
5.0(1H), 5.3-5.8(4H),
7.5-8.2(4H)

Lo o

21*

[y e

C,.H . N.O

3650278

(638.81)

1.2-1.8(4H), 1.72(3H),
1.9-2.5(12H)., 2.00
(3H), 3.16(2H), 3.4~
3.7(48), 3.42(2H),
3.84(9H), 3.97(6H),

14.93(1H), 5.2-5.4(28H),

6.53(2H)

15 28

12*

C,5H33N0,

(395.55)

1.13(38), 1.24(3H),
1.4-2.0(6H), 2.0-2.4
(6H), 2.05(6H), 2.08
(3H), 2.53(2H), 3.14
(2H), 4.0-4.4(1H),
5.5-5.7(18)

20

11*

C,a%25%0;

(303.39)

1.3-1,7(6H), 1.9-2.2
(4H), 1.99(9H), 2.47
(2H), 5.3-5.5(28H)

30

11

e, B, .0

2072875
(348.45)

1.4-1.9(3H), 1.77(3H),
1.9-2.6(6H), 2.16(3H),
3.37(28), 3.7L(28), |
3.93(6H), 5.18(1H),
5.74(1H) , 5.79(1H)

25

31

46

C21826%

1(358.44)

1.4-1.8(78), 2.1-2.4
(6éH) , 2.03(3H), 2.47
(28) , 3.97(6H), 4.22
(2H) :

N 32
30 .

47

C23H249%

(348.45)

1.5-1.8(6H) , 1.81(1H),
2.1-2.4(6H) , 2.20(3H),
2.64(2H), 4.20(2H),
7.6-7.8(24), 8.0-8.2
(28), m.p. 97-98°C

3

35 ' '_‘f

OH -

las .

C21830%

(362.47)

1.2-1.7(7H), 1.9-2.3
(6H), 2.00(3H), 2.44
(28) , 3.97(6H), 4.0~
4.2(2H), 5.3-5.6(4H)

vent
ed frem-

>S-




Lerr] . ' : [err] NoP : [err] [err] [err]

- [err] Note: The Nunber narked by * rreans Exanpl es No. Below in the .
re ce exanples are given the pro- duction exanples of the starting -

.CO ds utilized in the above exa Ies Ref erence Exanple 1 A solution of .°
t et rahydr opyranyl ether of propargyl &r cohol“ (16:8 g, 0.12.mle) in et h@
(15 mM) was added 20 dr opwi se to t he freshly prepared sodi um ani de
(2.88 g of spdiumand 50 ng of ferfsetamt<|rate) In Jl.iquid arrm)nra(SOO _
n )under kg Brgon at nosphere at -6 J¢ to -_4OC ovmanzomiwm pefi od,_\"’)
.and the sol.uti ®rodest st'i rred y[é t Rorgab® |cohdotdrnalsstandadd, _

m nut es. oI ution of 25  t he| ¢easmpound mvdhcedﬁtmﬂdference Exappl e-
29 (1V, - OCH3. R3=CH3, ' =0, N=¥x.)Z%l , 394g Olo'm)le)inetner..
(40 m) ' . ctrgTsotutTgmat—00—-to—58€over a

40- @ nut e| pefiod, followed by stirfing unffgsfigRg Jdmd-LoHdHli dno-20? L .
hour. Anpsg|gm.chloride 30 (50 g9 V\EQ3§¢ZIQQ§I td5§he -48€Mon2s83 ufion,”
and ammon| a has remsv&d e reduced préssure. THeH) »i%9ph dethef (300
M) and whtel (300 m) were added,| and tHe product] 3,355 S&dBhet@-Tde| |
organi c | pyel ‘was washed with two jportions of sat|riZBtd &8t @Bmon|a
(300 m) gnafarred—— - [ Cp 005 [1.2-1.6(78), 1.8-2.2
14 35(E N ) (68), 2.01(9H), 2.48
o s ol - |1330-47) | (2m), 4.0-4.2(2m),

| - | ' 5.3<5.6(4H)

Note: The Number marked.by_*'means Example No.
_ Below in the reference examples are given the pro-
15 duction examples of the starting compounds utilized in the
- above examples. '
R Reference Example 1 : :
A solution of tetrahydropyranyl ether of propargyl
' . alcohol (16.8 g, 0.12 mmole) in ether (15 ml) was added
i 20 - dropwxse to the freshly prepared sodium amide (2 88 g of
sodium and 50 mg of ferric nitrate) in liquid ammonia
(300 ml)under mmargon atmosphere at -60°C to -40°C over a
'Zo-minute period, and the mixed solution was stirred
" under the same conditions for 40 minutes. A solution of
25  the compound produced in Reference Example 29 (1v, R;=st'
 OCH;. RsCH;, m=0, n=4, 2=I, 39.4 g, 0.10 'mole) in ether
(40 ml) was added dropwise to the reaction solution at
-60 to -50°c over a 40-minute period, followed by stirring
_'-under the same conditions for 1 hour. Ammonium chloride
30 . (50 qg) was added to the reaction solution, and ammonia was
 removed under reduced pressure. Then, isopropyl ether
© (300 ml) and water (300 ml) were added, and the product
was extracted. The organic layer was washed with two
- portions of saturated agqueous ammonia (300 ml) and dried
35 (over Mgso,), and the solvent was distilled off, leaving
' a residue. The residue was dissolved in methanol (300 ml), -




35+ - (over MgSH), and the solvent was distilled off, ieaV|ng a residue.

The residue was dissolved in nethanol (300 m), -30- "and R
pst ol uenesul,fonic acid (0.95 g) was added, followed by stirring a(éé%%)(n? B
a

0.5 hour.' - After the solution was gcool gd, aqueous sodi um-bi car bon
sol ution (50 n) was added, and the feBfanol was distilled of f under
reduced 5 pressure. To the residue wer e added isopropyl ether (300 m)

d t Jhe h
deous: sourt Hied M UL eLhon acile 8193057 *’%és@ﬁi? P bl
was distill &y Etinging atdlRi€ ferstubchourpe ASTRZU §odm’t@m GBS_LO
graphed an j:;'é&m aﬂiuéé%é = 4_fv!:.m S’f&!&ﬁﬁ@hHQeV"sbﬁu‘fﬁBﬁr QB pfhheaset hy!

acetate (49:1
5- net hyl - 6- sthe m%w}%n‘zéﬁed{-stlﬂzlsmeé@ﬂndﬁs_a@uqﬁéa n=4,

>T<—£) IC— A (tnhﬁneéedreh.Yﬁrﬁi £Hd - ﬁgldﬁé%erésafataeahgsgb?e Spyal emmert I es2 tsee |
apl e e a Yy I Na el ere | es (0]
To By the protind andararen LR LT cEor eREFBCRIRD obthe G &

conpounds ‘adsfervwas wikdhed 3viBlef #ncagaebuanpbditih 2hloride solutidrhe

4-bi smot now/ et 118 - SR WHEEL & fadorde RETROPE VRS, St ene

([err] [errofHroderdedudad cprasgutaanpThe3zesddual Wasechmomatter go a
C0‘”0'10”91 25 grapHPdd W 9bi Gt 621 éi‘fﬂ&oa&iaﬁ&be%%‘i&xg%zéhti‘&dﬁ}:&pﬂ

ether: ethyl acetate (49:1), to give 1,2,3 4-tetramethoxy-

| 5-methyl-6-(7-hydroxy-5-heptynyl)benzene (II,R'=R*=0CH,,
R7=CH,, m=0, n=4, X=-C=C-, n'=l, k=1, Y2=0H, 27.4 g, 85%).
As to the physical prgperties, see Table 3 (the same shall

15 apply hereinafter).

Reference Exggples 2 to 10 _ |
By the procedure of Reference Example l, there were
- obtained the compounds as shown in Table 3.
' " Reference Example 1l
- 20 In the same manner as in Reference Example 1, 2,3~ ...
dimethoxy-l,4-blsmethoxymethyloxy-S-methyl—G-(6-1odo-3- '
methyl-2-hexenyl) -benzene (IV, Rl=0CH3, R2=OCH20CH3, R?=.
_-CHZOCH3, m=l, n=2, zl=I, 2.37 g, 4.8 mmole) produced in
Reference Example 32 was allowed to undergo & coupling
25 reaction with 2-tetrahydropyranyl ether of 3-butyn-l-ol
(0.96 g, 5.3 mmole) in the presence of sodium amide -
(0.14 q_es sodium) in liquid ammon@a (30 ml). After the
" completion of the reaction, ammonium chloride (5 g) was
é‘added, and the ammonia was removed under reduced_pressure.‘
30 Water was added to the residue, and the product was
extracted with isopropyl ether (100 ml). The organic layer:
was washed with water,,dried=and concentrated under

s reduced pressure. The residue was chromatographed on a
column of silica gel,developing with isopropyl ether ,to"
35 give 2,3-dimethoxy-1,4-bismethoxymethyloxy-5-methyl-6-
| [10-(2-tetrahydropyranyloxy)-3-methyl-7-yn-2-decenyl)-



(0 96 g,: 5.3 mol e) in the presence of sodium.,anmde - (0.14 g as sodiun) in
H{d amonia (30 mM). After the conpletion of the reaction, anmmonium

"Nge (5 g) was added, and the ammoni a was renoved under reduced

e. 30 Water was added to the, .residue, "and t he product was. o
aet ed wi'th i sopropyl ether (10.03]1_)- The organi c layer: was washed )

with water, dried and concentrated under reduced pressure. The residue was

chr omat ographed on a copum of sidica k1) h isopro ether,to

35 gi veenzeng (& nBxFOCE - B SRGHIGH % ’gﬁgz&éan g p&b Ny

- [10-(2- tetgaﬂydxep@n.xl gxyu)z—S =%4 a1y nmz;peemm) -31- [err] sodium .
~hydride (I'.44 g, 60 nmmol e argon, and the m xture was .

stirred at 65 to 70[err]Cr RS " g 32, ong at 10 to 15[err]C,
asol utlon of 5- u)i.hterthyle nmd:dmn(lmmlbnwds added to =5 Y2=

(70 nf%a mgg‘h&r f)%cg C)Lk?]ne m X ure ove? %‘g‘??gg FOPF vved by

' stl rring uadgongoahdnghe mxm was stsirrediat 63 to| 40P6nfer 1
2,3,5-t R1=R3= CH3
r ”ﬁgmé 4Agt§kf*%g.g>1¥; @% Id %M@*@pya)séfaéfaa b¥ 5

R2 OCH3, produce I N erence. Exanple 44, in 15
di net hyl - SG#EQWPGPMM B“'f de VR, Rrg%(!vé' -
- 20-m nute éGOHOdle 9 Lgovwa@ Md)f rief Caridh mtem{:ﬁwr sullFoxddari nutes.

. After the Zgﬁpﬁilagpﬁeﬂde%@%ﬂmm %é)lz aqquﬁéﬁghoﬁghgrla‘gag’l sq__ utlon
period, followed by stirring under cooling with water for '
15 minutes. A solution of 2,3 S-trimethyl-l 4-dimethoxy-
'6-(3ffornylpropyl)-henzene (V, R l-R3=cn3, R?=OCH3, m=0,
~ 'n=4, 5.0 g, 20 mmole), produced in Reference Example 44,in
15 - dimethyl sulfoxide (20 ml) was:added dropwise to the mix-
' ture over a. 20-minute period, followed by stirring at
room temperature for 40 minutes. After the completion of
the reaction, 10% aqueous phdsphoric'acid'solution (40 ml),-
; isopropyl ether (250 ml) and water (150 ml) were added
a0 successively, ‘and the prodnct was extracted. The organic
layer was washed with aqueous sodium chloride solution,
dried (over Mgso ) and concentrated. Then, the residue
was chromatographed on a column of silica gel,developing
with isopropyl ether:ethyl acetate (98:2), to give 2,3,5-
25 trimethyl-l, 4-dimethoxy-6-(9-cerboxy-(42)-nonenyl)—benzene
- (m, R1=R3-CH3, R%=0CH,, m=0, k=1, n=¢,’ x=T>a<l, nrtas,
'v?=co0H, . 5. 66 g, 81%). - |
' Reference Examples 13 to 15 : o _ _
. By'the procedure of Reference Example 12,‘there'were
30 produced the compounds as ‘shown in Table 3.
o Reference Exegple 16
In ethyl acetate (10 ml) was dissolved 1,2,3,4~tetra~
metnoxyfs-methyl-G-(lZ-hydroxy-S,8-dodecadiynyl)-benzene
(X, 500 mg, 1.2 mmole) produced in Reference Example 24,
35 and, after the addition to .the solution of the Lindlar
” catalyst (48 mg) and quinoline (7 ul), hydrogenation was




a 20 successi vely, and the product was extracted. The organic |ayer
was washed with aqueous sodi-um chl ori de solution, dried (over NQSOA—~.nd
concentrated, - Then, the residue was chronatographed on a colum A

gel ,* devel.opi ng mnth i sopr.opyl ether ethyl acetate (98:2),to gi q
25 \strinethyl-1, 4- dlnethoxy 6- eprboxy (42) -nonenl) - benzene [err]’/
Y2=COOH, 5.66 g, 81@@ Ref er ence Exan&les 13 to 15 By the procedure of '
Ref erence Exanple 12,. there were 30: produced the conpounds as shown in
Taple 3. F@feaenmedEnatpat tooln temppirakagteat e Xt the )time whierstheed

(ll I2 gog g réhﬁagéggéx}ef‘%ﬁlgﬁuced &k %ence%%ca&g@éggtPSHéene

after the aduasu uspgndnd.sgndttbe sﬁhﬂ&ysylﬂﬂeurem9¥§®stfql&pmg§ Bxd
quinol i ne (7df.§til%in?h¥§5‘.oQﬁQaEbQ'@re‘chs unde3 Yediidd ks usd , I OBHe |

tenperature when the theoretical - anount of h drogen was
absor bed, thEesidue| ¥asSabromasegFapnesen fe AU QF \Rid +eAoIed!

fol lowed by detélopifg @fikht Reopeb eau&y ﬁdﬂbmveixuz$spmetetihe 5
ooy o FRFRRY S -@ggﬁgl%%f(}gﬁ; Xy B |6 BdacIBEFP) Mebble
met hoxy- 5- me( 1Ly, 480 (ha;h9aaYxXY- (5Z, 82) - dodecadi enyl ) - benzene (11, 470 ng, -

939 . Reference Exanples_l e procedure of
Ref erence Exanpl e 16, th§?§5§§p9% kxamples 7 é@ &

10 © . By the procedure of Reference Example 16, there were
‘produced the compounds as shown in Table- 3 (below).
Reference Examg;e 19

A tetrahydrofuran solution of 2,3 S-trlmethyl-l 4-
o dimethoxy-e—(7-Lodohept-5-yny1)-benzene (II-la, R;-R3=CH3,
15 R%=0CH,, m=0, n=4, X=-C=C-, k=1, n'=l, ¥°=L 4.00 g, 10
mmole), obtalned in Reference Example 33,was added dropw;se
over a 20-m1nute period to a solution of Grlgnard reagent
in tetrahydropyran ether of. propargyl alcohol prepared in
_ " advance in an atmosphere of argon [which was prepared by
- 20 . reaction of ethylmagnesium bromide in tetrahydrofﬁran
(50 ml) under argon, prepared from magnesium (0.27 g) and
ethyl bromide (1.3l g), adding a solution of tetrahydro-
pyranyl ether of propargyl alcohol (1.56 g) in tetra-
_ hydrofuran (5 ml) over a 20-minute period, st;rrxng the
25 mixture at 50°C for 1 hour,_coolzng the reaction solution
to room temperature, adding_cuprous bromide (30 mg) and
stirring at room temperature for 15 minutes], and the
mixture was stirred at 50°C. for 2 hours. The reaction
-, S0lution was codled, after the completion of the reaction,
.30 - and aqueous ammonium chloride solution (30_mi) was added,
' followed by stirring. The'tetrahydrofuran was distilled'
off under reduced pressure, and the product was extracted
- with isopropyl ether (50 ml). The organic layer was
washed with aqueous ammonium chlor;de solution (30 ml) and
35 dried (over Mgso ), and the solvent was distilled off.
The res;due was dissolved in methanol (50 ml), and p-_




pr.oduced t he conmpounds as shown in Table 3 (beI ow). Ref erence Exanple 19 A
‘te hydrofuran solution of 2,3,5-trinethyl- )

d| xy6(7|odohept 5yny|) benzene (II-Ia R1=R3=CH3, 15 R2=0CCH3,
_ =4, X=-C=C-, k=1, n'=1, Y2=I, 400g,IommIe) obt ai ned in -
- Ref nce Exanpl e 33 was added dropW| se over ‘a 20-minute period to a '
solution of G'ignard reagent in tet3dhydropyran ether of propargyl al cohov
prepared in advance in an atnosphere of argon [which was prepared by 20.

pal
i 2 TGRS 6.5 e M (i s
sol uti on cﬁtt'éﬂ?@hydi‘ollpyingyl: Sor GEHEPYS aﬁq,d)m;p bicarbgnate

- tetra- @%?{5?8?( ??gir ﬂ\l?Vﬁasaaaﬁe@,m&ﬂ Rad YbtHidndl iwds tdesEblled

‘m xture at hour, cooli'ng:the reaction sol n rogm

t enper at ureE£ Jaedes Tedneed Prespure-30 IAPPLARY t?‘?l??ﬁgwaég 'B%?n and
tenpper at ur@aé@f {so nhl!)ltﬁé}:e addetdh@tdﬂﬁﬁeJ ragitue; | dnid dtive §9{>duc}:C for-2
"hours. The reaciion n was cqal (;a after the co

|
reaction, Y © tﬁﬁﬂtﬁau e RRIARIG JAYSH fas ehe ‘(i%ﬁ ?‘%ﬁ added,
fol I oned tyodiumrchboride solutiviy aind dried (bwear |MgS0p)j andetheeduced

Organtc | SRFvent Al disnitied birk viltal rbd S Jtessnd Ltf%“é (30 iy
and 35  residue(wasr chyS@arogxaphed avla golumn of sstlica gel, .The
;gsi ue Wa&?%mgg %‘éﬁ EQPWF%Q%S‘%%S égdlrrrt?é‘%ﬁe 2,3 §3trifu€tﬂ9i35“| fonic
1l,4~-dimethoxy-6- (lo-hydroxydeca- 8-diynyl) ~benzene (II,
| R1=R3=CH3, R2=OCH3, m=0, n=4, x=--c=_-c—, a'=l, k=2, v2=0H,
2.44 g, 74%). '
: wms 20 _to 27
" 15 By the procedure of Reference Example 19, there were
. ' ohta:.ned the compounds as shown in Table 3 (below)
. Reference Example 28
In methylene chléride (250 ml) were dissolved 2,3,
i - 5=trimethyl-l, 4-dimethoxy-6-(4-hydroxyhutyl) -benzene (V1,
20 'al=n3=cn3, RZ=0CH,, m=0, n=4, 26.1 g, 0.104 mole) and
_ﬁ triethylamine (21.8 ml, 0.104 x1.5 mole), and the solution
was stirred under cooling with ice. A solution of methane~
' sulfonyl chloride (14.3 g, O. 104 xl 2 mole) in methylene
: chlor:.de (30 ml) was added dropw:Lse to the solution over
25 a 30-nu.nute period, followed by stirring under cooling
' with ice for 30 minutes. After the completion of the
reaction, the organic laYer was washed with ice water
(250 ml) . 10% aqueous, cold hydrochloric acid (250 ml),
~ aqueous saturated sodium’ bicarbonate ‘solution (250 ml)
-~ 30  and aq_ueous sodium chloride solution (250 ml), successively,
. - dried (over ugso ) and concentrated. The residual solu-
tion was dissolved in acetone (300 ml), to which sodium
iodide ( 39.0 g) was added, and the reaction was allowed
to proceed at 50°C for 2 hours. After the completion of
35  the reaction, the acetone was distilled off under reduced
pressure, and to the residue were added isopropyl ether




at 70[err] C Fbllomﬁng t he cooling, aqueous sodi um bi carbonate sol ution
(20 nl ) was added, and the methanol was distilled off under reduced

pressure. |sopropyl ether (100 ml) and 5 water (50 m) were add .
the residue; .and the product was extragted. The or.ganic |ayer was

wi t hiigqueous sodi um chl oride solution. and dried (over MySO4), and the ™

solvent was distilled off under reduce@gpressure. The residue was

- chromat ogr aphed-on a colum of silica gel,. 10. developlng wi th isopropyl
ethgrto give '

GeTL0 0 ve Tadnabsl B o Ya00,m) fo%, AkSEASHon of b8 PFAIORS: oo 5
m:O n=4, ‘X=- & orqaalic RagerYimdwashed witty)5s Faqnemes@aml hydpo-t o

(Z)Et g-uSned the Hﬁgéﬁtﬁ'ggc’g’g%éﬁg\/m@dgfﬁ% rgd'c‘{% ow g%h%giéxgarrglee 28 I'n

‘met hyl ene chIsolutithGZMD)mWénesnanﬂﬂsixﬂhye ‘dried (over

gl t FR{,BVTE hyl -1 %g&ﬁm *f@iioiyéd‘zlgyl’fd’i@%iﬁé “SePZENne éo(iveﬁﬁ. The

104 1ol e $%ﬁggﬂ gi#an1ne (21 8
m, 0.104 xl sesddae wasd chxo wmacnh%s%t#r FRGIGM h i ce.
A tsﬁ' :Jt i on gr Eﬁ%%%?gn"g‘“ufiw la Qﬁiﬁld dolveh 8 ?f lQeﬁﬂAexitsapropyl. iether |
met hyl ene chl or.i ) was ,adde DMASG 0 U gve _ . a-
30-m nute per| 9 | o r
€91 o 8 SS 13 £, §oahbefofy2esf
m nut es. Afteﬁoahg lbainzehedf (TWE R nlmnanaF4wa§-ﬂbshed

Wth i 8 wat er, %5 §) )10%)aqueous cold hyﬁrochlorl acid (250 m), _
aqgueou satur§§e §bm|ﬁ%tncarbonate solution (250 m) 30 - and aqueous

sodi um chl ori de sol ution rdnce gc29 tdrdbd (over ySH) and
concentrated. The rgy %%mem%&% m), to
nEnee Iumwere cbtained the products as shown in Table 3_(b010W)-
Reference Example 42
15  In anhydrous dimethyl sulfoxide (75 ml) were dis-
o solved l 2,3 4-tetramethoxy-s-methyl-G-(4-hydroxybutyl)-
' benzene (vI, R1=R2=OCH3, R3=CH3, m=0, n=4, 14.2 g, 50
mmole) - and triethylamine (56 0 ml), and the solution was
' stirred at room temperature._ A solution of sulfur tri-
20 .  oxide pyridine complex (31.8 g, 200 mmole) in anhydrous
| dimethyl sulfoxide (75 ml) was added drOpwise to the
solution over a 25-minute period, . followed by stirring
-at room temperature for 35 minutes. The reaction ‘'solution
~ was poured into ice-water (300~g), and the product was
25 extracted with isopropyl ether (500 ml). The isopropyl
ether layer was washed with 10% agueous phosphoric acid
_solution and aqueous sodium chloride solution, succes-_
sively, and dried (over ngso ), and the solvent was
o : distilled off. The residue was distilled under reduced
. 30 ."pressure, thereby yielding 1,2,3 4-tetramethoxy-5-methyl—
" '.6-(3-formy1propyl)-benzene (V, R1=RZ-OCH3, R3=CH3, m=0,
n=4 ll 3 g, 80%, bpy 9 137 to 140°C).
Reference Exggples 43 to 44 _
- | By the procedure of Reference Example 42, there were
35 .obtained the compounds as shown in Table 3 (below)
'Reference Example 45




ol odlde (3-9.0 g) was added, and the reaction was allowed to proceed at
50[err C for 2 hours. After the conpletion of 35 - the reaction, the

nq& was distilled off under reduced pressure, and to the resi due were
QA Sbpr opy!l et her -34- (300 n1) and H20' (200 m) for extraction of
t he poduct . The organic layer was ggsh.ed W|th 5% aqueous sodi um hydr o- U'
sulfite selution (200 ml) -and aqueous sodi um chl.oride solution (200 m), ;

ff the
Rt PR Y A LSRG R T sl e RAURCLE SR U "
_devel api ng:rimeﬂwmxﬁd-dmwbxyﬁﬁhdaandodwm,@%dodﬁ&aﬂij rI)+0 2:1),t0
oo hdtadfE MM 47 ‘g0 176 ") gt g é#'ﬁéeemép Bkadbico 41 by
the pr oceoﬂﬁ.e arid Feddienceyanidel ¢983mg,h2r.6 wmolelbwaEs aatidéd, products as

shown gﬂﬂom f%sg\%’ %?rﬁgcfogﬁa@tﬁeﬁt&e for 1 hous, anhydrous

di th I I S-S0
1I rzm 3, X wtln%myvatemmg)dw&)ym )a.dmm egx#:a@n:su OCH3,

h
R3=CH3, maf ﬁhél J"’%&’g‘ %nmkeaniadlhwil baqsawl Onééf@t%.lfdur quéds st e

sol uti on was, sSti- af .. room terrper at-yre.

oxi de pyr iSRHIR Qxide 1selytiopoapdpAxi Ma80 Ji meand | the fOXI de
(75 M) vasolasee w&omgenpeahefsol umh&nre\ﬂrdxﬁ &%dﬂéhﬁc?ma?@éwd

';8:11'9?‘.”32 b Sthed: Sy co gx{lnntg iiigraegfe(ir deve Top%negs witr!i]e srgectlon '
propyl ether ,to give 2,3 5-trimethyl-l 4-dimethoxy-6-(12-
cyano-s 8-dodecadiyny1) -benzene (1x, 0. 24 g, 66%) o

Reference ExamLe 46
Sodium amide (1. 01 g, 20 0 xl 3 mmole) was suspended

15 in anhydrous tetrahydrofuran (10 m1), and the suspens:.on
was stirred under ‘a stream of nitrogen at room temperature,
followed by adding dropw:.se a solution of 1- Lz-tetrahydro-
pyranyloxy) -2 , 7=octadiyne (4 12 g, 20.0 mole) in.anhydrous
'tetrahydrofuran over a 30-minute period. Follow:.ng the

- 20 dropw:.se addition , the reaction temperature was. increased
to 50°C, and the reaction was conducted under stirr:.ng for
1.5 hours. ' The reaction mxture was cooled with ice and ¢

_ after the addition of hexamethylphosphoranu.de (5 ml), a

. _ solut:.on of S-methyl-l 2,3 4-tetramethoxy-6-[1-(4-iodo-

25 butyl)]benzene (7.88 g, 20.0 mmole) in anhydrous tetra-
hydrofuran (20 ml) was added dropw:.se over a 30-minute

. period, followed by stirring under the same conditions
for 30 m:.nutes ‘and then at room temperature for 1 hour.
To- the reaction mixture were added ammonium chloride
30 (1.4 g) and water (20 ml) for decomposition of excess

 reagents. Tetrahydrofuran was . distilled off under reduced
pressure, and to the residue were added isopropyl ether
(100 ml) and water (50 ml) for extract:.on of the product.

- The organic layer was washed with aqueous sodium chloride

35 solution and dr:.ed (over Mgso4) ’ and the solvent wasremoved
under reduced pressure. The re_sidue was dissolved in




was, pour.ed intoice-water (300 g), and the product was 25 extract ed
with i sopropyl ether (500 ml). The isopropyl ethér |ayer was washee¥
1Q% aqueous phosphoric acid sol ution and aqueous sodi um chlori de £p _
succes-- sively, and dried (over MSH4), and t he sol vent  was di st £/ of f .
The resi due was. distilled under reduced3 0_ pressure, thereby et-di ng
1, 2,3, 4-t et ramet hoxy- 5- met hyl - 6-( 3- fornylpropyl) benzene (V, R1=R2=0CH3, .
R3=CH3, m=0, n-4, 11.3 g, 80% bp0.7 137 to 140C). Reference Exanples 43 to
44{By the promekhanal (&0 enkhgeakd apptelugnesudfonicr acid (0.18% il Mas t he
conpounds as e f eLenge I 5-

di methyl~ . sul goa)%e, ?ﬁ%ﬁe& lg Iégi‘%rzﬁé 5% gﬁ cEf3#P9 fnutes3® After
tri nethyl -1, 4-theronidng, (30diwnbicarbonateadi(}ng)) wasenﬁéﬁé.(@nw the 1 0

mol e) pr OdUC?ﬁJ&%{?fﬂfo nce 5€e§5un68§ §Qé’u&€ﬁc Risdrel8 b thd

mol e) was ad stirrin roQm erature for 1.
hour . Ether (Z{P%‘}“%Mﬁﬁﬁt@d?QOiﬂ??r%Ye H'BSH f(époeiﬁ:saéﬂdm‘f’%e"{ he
product. The G@aHLY feeéx¥PacvBSRHCIfVEhE pEodact.sodhe oy amcdeaye:

2011100, &0 4 el DECE Ly oot ol s
W th iso- p(r]I opldvert mgsogb maecanaenﬁratzdeuhﬁbrlxédi}ceﬂ ipmqssﬁu(e.z 'ﬂtge
Lo it oe” RRE e DEEGRap Lo, B o S L *°
, develop;ng with an isopropyl ether hexane mixed solvent ,to
give S5-methyl-l,2, 3; 4-tetramethoxy-6-(lz-hydroxy-s 10-
dodecad;ynyl)benzene (5.33 g, 758, oil).
Reference Examgle 47
: By condenslng 1, 4-dimethoxy-2-methy1-3-(4-iodobutyl)-
15 ' naphthalene (3.84 g, 10 mmole) ‘with l-(2-tetrahydropyranyl-
o oxy) -2 ,7-octadiyne (2.10 g, 10 mmole) in accordance with
the procedure of the above Reference Example 46, there was
' produced l,4edimethoxy-2-methylé3-(lthyd:oxy-s,ldf _
- dodecadiynyl)naphthalene (2:78 g, 73.5%, oily product).
20 1 4-Dxmethoxy-2-methyl-3-(4-icdobuty1)naphthalene (§ 1.5
to 2.2(4H), 2.40(3H), 2.82(2H), 3.23(2H), 3.84(3H), 3. 87
(3#) , 7.3 to 7.5(2H), 7.8 to 8.1(2H)] as utilized in this
- Reference Example was produced from 1,4~dimethoxy-2- N _
_ methyl-B-(4-hydrcxybutyl)naphqhalene [oily substnace, NMR
25 - (CDCl3)i § 1.5 to 1.8(5H), 2.39(3H), 2.81(2H), 3.67(2H),
3.84(3H), 3.87(3H), 7.3 to 7.5(2H), 7.9 to 8.1(2H)] in
accordance with the procedure described in Japanese Patent.
- Application No. 49433/'80. o
o _ . Reference Exegples-48 to 50
30 By partially reducing with the Lindlar catalyst the
_ 'ccmpounde containing a triple bond produ_ced in the above
Reference Examples 6, 46 and 47 in accordance with Refer-
‘ence Example 16, there were produced the correspond;ng
compounds (see Table 3).
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: : _ C2583605 1.4~-2.0(9H), 2.1-2.4
) S i
3 o : 31 _ H), ,
2 = =0 | : (3H), 3.91(3H), 3.99
' (6H) '
' ' 1€, H O 1.5-1.7(4H), 1.77(1H),
. 20 | | | (220221,3 2.1-2.3(28), 2.16(6H),
4 |Bia~~ 28 2.20(3H), 2.60(2H),
i ="CH ' 3.62(3H), 3.64(3H),
4.19(2H) : m.p. 65-66°C
c H 0, |1.5-1.8(7H), 2.1-2.3
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.25 =N oH 28 . =20 1(3m), 2.60(2H), 3.62
(3H), 3.64(3H), 3.71L
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, o C..H 0 1.4-2.0(78), 2.1-2.4 |
. 6 B~~~ oy 34 | (3H), 2.64(2H), 3.69
o , : (3H), 3.72(3H), 4.24
30 &% o 1 (2H)
_ : T c28336°3. 1.56(3H), 1.84(3H),
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T = oy ) 14.22(28), s.1(28), ...
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Ref erence .Exanpl e 47 By condensing * .

The organic Iayer was washed with
MySO4) and concentr at eg=ttgder
The residue was chromat ographed on a col um of si
devel opi ng wi th an isopropy.

1, 4-di met hox e P lndnbntﬂl\- 1 naphthalene (3.84 g 10—
gl e) with -tetrahydropyranyl QﬂﬁktZ 7-oct adi.ymemK (An1€bq.., , 1fMs™MOI §)
i n accor dand ro edure of they abdveockabhr e*nn&e&anwéndﬁ;d,t herle -
was’ produced nethyl-ﬂm@LZ-hydMaw.-b $ (gpm) ] :
dodecadi ynyl}) na hthalene (2.78’g, 3|51 oifl y produdt). 20 1
, 4- Di met hoxy t hyl-- 3- (4-i odobut yl } (eeght Hal-ene (6}1.5to 2: 2(4H),
2.40(3 2.182(2H) . 3.23(2H) . 3.84(3HEx.3. 87 (3H) . 1.3 to 7.5(2H . 7.8 tlo
8.1(2H)] as jutil})ized i'n this Referente Exanpl ey frq 3m) ,
1, 4- di met ho®y- 2-| net hyl - 3- (4- hydroxybutyl)dn£ zg?br & §¢ ]'bg¥ﬂ%g§,'wNR
25 ©  (CDCY38, '[Qg é 8(5H) | 2739({314p0-62)8 éfgm gg@m, -
3.84(3H), 3.|87(3H), 631?' to 7.502H), 1.9 to 8. 1(2H) ] B 6 SGaP! @Q@syylt tlhe
procedure- déscribed I T Japanese Patent. Appllcatlon hbz3ﬁﬁﬁ$ XH.1804m), -
Ref erence EXanplles 48 to 50 3D partlaIU3 1esycing wi-th the
Li ndl ir cat 4l \Jrct 1 hummds__mm'_a_l ir II\l =y nm:L nroduced i n.the
above ﬁeference Exanpl es 6, 46 and 47 in acqprds wi.mh(sﬁqetelr.%eme, _
Exanpl e 16, tger% wer e produced the ttor {g(g %carpmmdseaosee.iratﬂae.a).
35 LY A OH 3.20(2H), 3.68(3H),
 CHy _ 3.70(3H), 4.23(2d),
5.1{2&) :
s Cc..H..0, 11.86(3H), 2.33(3H),
. - . 237283
15 . : 1.8-2.2(4H), 3.35(2H),
PSS & " 39 1(352.45) 15 se(2m), 3.81(6m),
CH3 4.22(2H), 5.1(1H),
B 7.2-8.2(4H)
: - C..H,,0, |1.62(3H), 1.79.(31),
29 4478
: 2.20(3H), 3.24(2H),
20 11 .‘23\’\‘("‘=""“'Q 32 1(520.64) |37 4 1 e, 3.62(3m),
| CH, | 3.64(3H), 3.92(6H),
' ' 4.72(1H), 5.0(1H),
5.13(4H)
12 |E \¢ﬂ~ﬁ§\/~uﬂ\ 44 32233::? t;;;f.gfigiéﬂi:g;?ig
o ' 1 . COOCH ' {34), 2.35(2H), 2.62
25 . : (2H), 3.62(3H), 3.65
(3#), 5.3-5.5(28)
C,,H;,0 [1.3-1.8(6H), 1.9-2.2
. ' - {(4H), 2.16(6H), 2.20
. 3 BT coocn, 44 | (362.51) |34y, 2.32(2m), 2.61
30 (6H), 5.3-5.5(21)
- le.. 1,0, |1.3-1.7(90), 1.9-2.2
: 2173473
| : (4H) , 2.16(6H), 2.20
14 jBp~m~ R 44 1(334.30) |3y, 2.61(2m), 3.60
' ' ' {2H), 3.62(3H), 3.64
(3H), 5.3-5.5(2H)
35
- R - ’-7-..,.- vy rv L amaae o,



¢ -

‘10

15

39

35

=

.3.62(3H),

rr]

LN

35

3.64(3H), 25 30 35

-39 =

>

Ref.
Ex.

' Prddnct

lrial
-{Ref.
"Ex.) |

Start-
ing
mate-

Formula
(M.W.)

. NMR(in CDCl,, TMS
internal standard,
$ (ppm) ]

%Vﬂ“=vf’m®;

Ci,y

43

1C,H, O

26 408
(480.61)

_1.2-108(4H)' lo75(3H)'
1.8-2.2(6H), 2.16(3H),
2,33(2H), 3.36(2H),
3.56(3H) , 3.58(3H),

13.85(6H), 4.9-5.1(1H),
5.04(4H), 5.2-5.4(2H)

16

.Q2~¢-f§;,~=,~gn\

OH

24

C..H. O

237365
(392.54)

1.3-1.9(7H), 1.9-2.3"
(4H) , 2.19(3H), 2.62
(21), 2.84(2H), 3.71L
(2H), 3.85(3H), 3.89
(3H), 3.98(6H), 5.4~
5.6(4H)

17

2 =N on

PR

2574075
(420.60)

1.3-1.8(9H), 1.9-2.3
(8H), 2.21(3H), 2.62
(2H) , 3.72(2H), 3.85.
(3H), 3.89(3H), 3.99
(6H) , S5.4~5.6(4H)

18

N P2 o8
B T

27

c2633403

(394.53)

1.86(3H), 2.33(3H), "
2.0-2.5(6H), 2.85(2H),
3.50(2H), 3.81(6H),
4.26(2H), 5.0-5.8(5H),
7.2-8.2(4H)

19

Eiyz\/Ng?/5=?A\°H_'

a3

C21828%3

(328.48)

1.5-1.7(5H), 2.1-2.3
(2H), 2.16(6H), 2.20
(3H), 2.60(2H), 3.13
(2H), 3.62(3H), 3.64
(3H), 4.20(2H) -

20

E A= AL0H

33

C22H30°3

(342.48)

1.5-1.7(4H), 1.92(1H),

2.1-2.3(2H), 2.16(6H),
2.21(3H), 2.41(2H),
2.60(2H) , 3.09(2H),
3.62(3H), 3.64(3H),
3.66(2H)

21

gl - .‘a :. .

lc..u. 0. |

2373273
(356.51)

1.5-2.0(7H), 2.1-2.3
(4H), 2.16(6H), 2.20

.} (3H), 2.60(2H), 3.07

(2H) , 3.62(3H), 3.64

Sy - T

(38), 3.70(2H)

X« Table 3 [err] [err] 3.80(3H), 3.87(6H), "10 (31), 3.80(3H), 3.88 15 20
-38- [err] 5 10 15 [err] 20. [err] 25



- 39 - [err] 5 10

[err] 15

[err] -20 : [err] 2530 35 - - 40 - [err: rr]
[err] 10 [err]- [err] 20 25 [err] 30 [err] 35 _
. ¢ : ) < a S : .
= - 40 - ' '
W, o Start- L
R o ing. i NMR[in CDC13" ™S
Ref. - Product mate- Formula internal standard,
Ex. rial (M.W.) § (ppm) ] -
‘. (Ref, |
EX.) _
5
b e L [ Ly Rsem s 20
1 - COOH . T ] (3w, 2.46(2H), 2.60
S (2H), 3.07(2H), 3.62
’ (3H), 3.64(3H) o
| o C,.H, 0. |1.4-1.8(4H), 1.94(1H),
10 - 21 285 |5 1-2.3(2m), 2.16(38),
. |23 QZW\WAOH 30 (360.46) 12.57(2m), 3.24028),
' - '13.76(3m), -3.80(3H),
S 3.87(6H), 4.22(2H)
R C,.H,.0. |1.4-1.9(TH), 2.1-2.4
. _ 237°32°5 P
- _ ap : (48), 2.16(3H), 2.57
: SNNVNEAEAAN .
PR bl L og | 30 [0885D) | (om), 3.06(2m), 3.70
o : (3H), 3.87(6H)
R le..8,.0, |1.55(3m), 1.83(3m),
s |k %0 (:;'6423‘; 2.33(3H), 3.50(2H),
Y =~ coon : y 3.81(6H), 5.05(2H),
: CHy 7.2-8.2(4H)
i 20 et
; 2.1-2.3(28), 2.16(3H),
26 925,-z§§;/i§_oa 36 |(398.48) |5 oo oy 3.1402m),
3.20(2H), 3.76(3H),
3.80(3H), 3.87(6H),
C 4.23(2H)
23 - C,.H,.0, |1.86(3H), 2.33(3m)
: ) ' 263273 |,° v S ’
. : _ 1.8-2.4(4H), 2.40(2H),
127 leon 4L 14392.32) 13 y5(2m), 3.50(2m),
1 s ' 3.81(6H), 5.1(1H),
: : _ C, H,.0.I}1.4<1.7(2H), 1.91(2H),
cL A = | Gezas |2-1806m, 2.2003m),
; g | _ * 2.61(2H), 3.20(2H),
- 3.62(3H), 3.64(3H)
[ - e

35

3.80(3H), 3.87(6H)




,-41 - _lerr] 5 [err] 10 (3H), 3.85 (3), 3.92 15 : - [err] 25
“[er [err] 35 [err] - 42 - Jerr] 5 [err] 10 [err] 15 30 [err] 35 '
- e_r_r] : : | R _
Stare- | - . N
, - ing | “vmrin cocy,, ms
Ref. ‘Product: mate- Formula internal standard,
- lEx. | _ : rial (M.W.) $ (ppm) | :
| | o (Ref. -
5 : - Ex.) | -
| o C, gHps0,T|1-4-1.8(4H), 2.20(3m),
30 QZWI . | (432.30) '3.-7_5(_2!!_)',.3:83'(33), '
- .. 3 {3.88(38), 3.95(6m
o ¢, H.0,I|1.4-1.8(6m), 1.9-2.4
: : *20°29"4"| St
_— 5 o - _ (4H), 2.19(3H), 2.60
_ 10 131 . Qz\W\/\I {460,36) (ZH), 3.29(28)' 3.81
_ |38y, 3.85(3m), 3.92
e )
BB S c, #,.0.1|1.79(3m), 1.9-2.3(4m),
2 |g o ) ‘234327? 2.20(38), 3.26(2m),
_ o R P vEERe2tl |3.42(2m), 3.62(3H),
15 . ct; o 3.64(3H), 3.9L(6H),
| _ 5.13(4H), 5.18(1H)
C, H..0.I|1.5-1.7(am), 2.1-2.3
. - 18"25"2 -
o 1 (2my, 2.16(68), 2.20
33 . El' ="t =, | (400.30) (331: 2.50(23): 3.62
a . (3#), 3.64(3H), 3.66
i 20 L @
L . #..0.I|1.4-1.8(6m), 1.9-2.4
3 LB - | ca2e 3 |, 2.20(6m, 2.26
P SYN | ** (3m), 2.65(2m), 3.34
aH)
25 1 |€,3H5,0,T[2.5-1.8(41), 1.8-2.4
s g _ - | (ass.an) |(6®), 2.23(6m), 2.27
| LY T EAEAT : (3H), 2.67(2H), 3.16
. - (20), 3.34(2m), 3.72
| K 3w, 3.74(3m)
N C,yH,,0,L[1.4-1.8¢4m, 2.20(3m),
. 1. - |2.0-2.4(2m), 2.62(2m),
e e (470-3%) {3 21(2m), 3.76(2m),
1 - 3.81(3H), 3.85(3H),
L 3.92(6H)
| S °§5“3§°51 1.62(3H), 1.79(34),
- | . _ 1.9-2.4(6H), 2.20(3H)
37 193¢, (562.48) |3 26(2m), 3.43(2m),
5 - cH, 3.62(3H), 3.64(3H),

S.1(2H) _




10 : ferr] 15 ° [err] 20 [ert]
Ref erence Exanple 51 In toluene (500 m) was isuspended 2, 3, 5-tri -‘3”;
pherfol (100 g, 0.735 nole), and to the suspension were 30 '
di hydrofuran (56.6 g, 0.735 x1.1 mqle) and canphor- * _ ,
(0.85%g), followed by stirring athroon1%$nl perature for 30 m nutes.

t he reaction proceeded, t here occurred ssolution with the evol ution

of

heat. Wth- out isolating and purifying tetyahydrofur-2-yl “ether as 35 -
praduced, carfphorBulfonic acid (16. 1 ¢Stamks further fdded to the reaction
solution, folfl owef by stirring at 60[¢ing C flor - - 44 NMRIiS ¢Plns TMSAft gr
t he-.concl usi dRe$i| t he r eRzodust, the r ¢wake-on Formalap winktesnal atandard
saturated sodEsmhydro- gen carbonate|¥800 nfi ) (Ma¥.)agdedi(ppm)] :
for.neutraliZatioh. The organic IayeJ(%&ﬁs shed wi fh water; dried (over
MySH4) 5 and freed of the solvent IBRdichkillatig Ihe residue was
di'stillé&d under reduced pressure, thejeby vyi t&dhn? I|1.61(3H), 1.76(3H),
2,3,5-trinetRyl-6}(tetrahydrofur-2-yl}phenol 28,35 2 978462 .Riper). 0 218k 39,
130[err] C). RéPer &%@ﬁ%ﬁﬁ*e 52 10 - 470-4 Janzo (250 3042 (1S,
suspended 2, 3-di nethqaag - o . 3.68(3H), 3.70(3H),
C,oH,50,L| 1-86(3H) , 2.33(3H),
S s - | (424.32) 13 55 (2m), 3.82(6m),
- CH3 5.1(1H), 7.2-8.2(4H)
| . | eyeys0,1[ 156 3m, 1.83¢3m),
- : 2.33(3H), 3.34(2mH),
A S - | 492.44) 13 50¢2m), 3.81(6m),
| Gy 5.1(2H), 7.2-8.2(4H)
15 .
| C,.H,.0,I]1.86 (3H), 2.33(3H)
a e - - | Gezan 1.6-2.4(4H), 2.44(28),
A gl 37 l3.s0¢am), 3.75(2m), |
Ciy . 3.81(6H), 7.2-8.2(4H)
, ¢, H,.0. |L.78(20), 2.16(3H),
20 - 1522 5 |, 4-2.7(4H), 3.76(3m),
142 |9 CHO = | (282.34) 13709 (3m), 3.88(6H),
. . 9.75(1H) , b.p.g 5
. 135-140°C *
c, H.0, |1.76(38), 2.14(3m),
203077
. : 2.2-2.6(48), 3.36(2H),
25 43 1@y~ cHo = | 1382.46) |4 54 (3m), 3.56(3m),
: (2!1!3 3.84(6H), S.03(4H),
C,.H,,0, [1.80(2H), 2.16(6H),
: 1572273 .
- | : o 2.21(3H), 2.4-2.7(4H),
4 B CcHo (250.34) 13 62(6m), 9.76(1m0),
30 _ 1
les s _ - - | G5 sa | tam, 2.10(6m), 2.24
' e A0 ‘ (3H) , 2.4-2.8(4H),
. 3.13(24), 3.70(3H),
_ 3.73(3m)

35




: nerhyl-l 4- bénzohydroqui none (18.2 g, 0.1 nDLe) and to .the suspen5|on wer e
- added. dlhydrofuran (15 g, 0.204 nole) and canphorsulfonlc acid (0.15 g),

"~ fall of@dYy stirring at roomtenperature for 1 hour.: Wthout isolating the

' _dkp gduct, canphorsulfonic acig3(2,2 g) was further added to the

. ;orution foll owed by stirring at 6b[err]C for 3 hours. The o
-reaction solution was cool ed, washed withwater, dried (over MyS04) and
-freed off the¢ solvent Dby distiTlafsesxe-The Tesi Je was cnr onatogr apned on a
20 . dol u of silica gel, and| tieyel dpi ng with | nmpriapgbciet,hens yi ef ded ZU
3- di net HBafd 5- net hpireduact( t et r ahydnatfes -|2-Bdohulla |4- beternhy dst@gdardne

»

" (20.8.9,/E82% np. 77 to 78[ err] Qridlef qr enelawW npSapamdd to 57 By th sane_”
. proceduries ﬁs descri bed in Ref ergefRaf.2] anple 51 (Method A). and 52
(Mt hod [BL._lthere ngg_gnLaLngd_Lﬂaggggpounds ag shown in Table 4. Table 4
[err] 3¢ 351 .-45- [err] [err] b 10 [aré] ul%[4nlh-a.8(m), 2.1-2.4
' 46 | . = . (6H) , 2.17(3H), 2.67
%2 ‘M-’\oa i (388.51) (2H), 3.76(3H), 3.80
o (31), 3. 88(61-1), 4. 20
(2H) -

1w | | o eygHyp05 | 1.5-1.8(TH), 2.1-2.4
A S - - | (378.52) | (68}, 2.41(3m), 2.80
A 99 | | (2H), 3.85(3H), 3.82

| | - (38), 4.20(2m), 7.3-
7.5(2H), 7.9-8.1(2H)

o | ©23H3605 1.2-1.7(78), 1.9-2.3
48 o c (6H) , 2.14(3H), 2.55
15 PNy | 48| 39234 | o) 307603, 3079

- C,qHy 403' 1.2-1.7(78), 1.9-2.3
. 49 | K oA S 47 (o), - !

- S = (382.55) | (2m), 3.84(3m), 3.87
20 v - , 1 (3m), 4.0-4.2(28),
b - . 5.3-5.6(4H), 7.3=7.5
(28), 7.9-8.1(2H)

| C,4H3c05 |1.2-1.6(7H), 1.9-2.2

so | - e (6H) , 2.16(6H), 2.19
20 Y A | 138034 |y’ 2 se(am), 3.62

25 - - _ ‘ (3H), 3.64(3H), 4.0~

Reference Example 51

In toluene (SOO ml) was suspended 2,3 S-trlmethyl-
. phenol (100 g, 0.735 mole), and to the suspension were
30 ~added d;hydrofuran (5s6.6 g, 0. 735::1 1l mole) and camphof-

' sulfonic aold_(0_85 g), followed by stirring at room tem-
perature for'ib'minutes. As the reaction proceeded, there
occurred dissolution with the evolut1on ‘of heat. With- -
out isolating and. purifying tetrahydrofur-Z-yl ether as

35 - produced, camphorsulfonlc acid (16.1 g) was further added
to the reaction solution, followed by stirring at 60°C for




20 Reference Exanpl e 58 In dlnethylfornan1de (200 M) was dissolved 2,3
25 trinmethyl-6- (tetrahydrofur-2-yl) -1,4- benzohydr oqui none (22. 2<ﬁii?
nmple). . The sglution was cooled with ice - under. a nitrogen atnnsph:ﬂ )

60@6sodiunfhydride (oil- borne, 8.8 g, 0.10 x2.2 nole) was added fdf owe
by stigring for 15 minutes. Then, nethyl iodide (35.5 g, . 0.10 x2.5
mol e) was added dropw se to t he n1xtuﬁé over a 15-nminute perlod fol | owed

by stlrrlng for 30 m nutes lce-cool ed meter(250 g)was added to the reaction

solution, ang, § goREQUUCAFEAE RNkl d6hed uliiidh IR Weatiin (5@ M ). The

-extract was washed with water, dried and freed of the. 35 sol.ven The
resi due was H?%?F%P%dsﬁﬁHEF°PeHG§e&°E aad @atugated sodium hydro-.

yielding. 1, 4gdmnﬁibﬁéﬁa2e3(350tmﬂUEhhH-aﬁdEdﬂﬂdr.neutrﬁllzatlon. The
hydr of ur-2-yl ) benzen

24.5 ¢, 989 l,..0- 130 to. 140[err) Q). _The_ diret hoxy
comound (2PESERLEDEarRE R PRPLEMATSD JREsr s SR (qPex SO, I "
acet at®. (250and) frneed 66| ther sb&getﬂtebgddinsimri]raj:ﬂdm sdrhé i mas ddud % .
Faduct i on velddoabasiited; dnferSrafod prdisind, Wildrqry Yerdlg Y ©
t he catalystzmés5+trlm¢thbnﬁ-(&R&rahQGQQQHrﬁinﬂkﬁRhﬁnﬂln(kﬁﬂmﬂs Mt hed
wi th aqueousy atura}gq ﬁgdlgﬁb&ydrogen carbonate and wat er, succeS|ver

The organic 1 ayer was separat ed, dried and freed of the organic sol-
vent under reduced pressureRef of the residue from

| sopropy! et her-hemneozushéemswmil)W&hbompended 2,3-dimethoxy=5=~
methyl-l 4-benzohydroqu1none (18.2 g, 0.1 mole), ‘and to
the suspension were added dihydrofuran (15 g, 0.204 mole)
and camphorsulfonic acid (0.15 g), followed by stirring -
_ at room temperature for 1 hour.: Withdut-isolatingzthe -
'15  product, camphorsulfonic acid (2.2 g) was further added
to the reaction solution, followed,by stirring at 60°C
for 3 hours. The reaction solution was cooled, washed
with water, dried (over MgSO,) and freed of the solvent
by distilletion. The residue was cliromatographed on a
20 column of silica gel, and developing with isopropyl ether
yielded 2,3~-dimethoxy-5-methyl-6-(tetrahydrofur-2-yl)-1,
4~-benzyhydroquinone (20.8 g, 82%, mp. 77 to 78°C).
| Reference Examples 53 to 57
By the same procedures as described in Reference

25 Example 51 (Method A) and 52 (Method B), there were
obtained the compounds as shown in Table 4. |
" Table 4
, _
[Ref.] starting N Physi
. L _ : . ysical
30 EX. | material ([Method| Product (vield property -
~ OH - o OH 1
153 cg:s)@ s |CEy 75% |mp. 104-105°C
| cn CH " |cw CH, |
3 ) .
' om - 3 OH - W |




2,3,5-trinet hyI 6- (4- hydr oxybutyl ) benzene (22.2 g, 90% np. 88 to 88.5QC).

15° Ref erence Exanple 59 By the sane procedure as
deSCI n Reference Exanpl e 58,

2, 3- ¢ Wbxy- 5- et hyl - 6- (t et rahydr of ur - 2- yI I, 4- benzohydr oqui none (27 ,g *
0.10 ptg) was net hyl ated w t h Jregghyd i odi de, thereby bei ng convert ed t Qs -
1,2, 3, t et ramet hoxy- 5- met hyl - 6- (t et rahydr of ur - 2-yl ) benzene (.28,5.

.g, 98% bpl .0 135 t0.138[ err] (:) The Pu\lf el reduct |u$§ ;'F fﬁ;n —a Ound _

af f or dedrdf 4, Stdrtengamet|payya-net of 4- Qkybu¥YYFhE€RZzene, (28 2.9, .,

99% oil sﬂ_bmater'é}g Reflerence Exgnﬁrﬁ‘te‘ﬁ%% 2 el Pr‘l’ﬂeﬁhﬂvdro N

met hyl erpe—ciftoroe— {300 1T )] Wer 4 . - -

4-t etr afet hdxy- et hyl - §- (4- hyd

obt ai neq Jn kence Exgmple59

- the sol dB%r wf ool ed- tjo err
(12.3 ¢g,}] 30 g.12 nol g) in ne 1 ide (30.mM) was agded ¢rop-

W se to|the |sol \@{cH,) folk/\gred ¢ j’)gs or 30 In'nutes. The reaction

sol uti or_wag washed $i dil ute dateobs phosphoric acid _and water,

successi|vel)|, and_ t-he organic | gyer-p driegl -(ovel MySO4) and freed of. the

| E’

nzene (28,2 g, 0.1 nole] as
oﬁm ng ?46 g, _0.15 nol ), and
/®f | nek hem®éykf aBw0,¢hi ori de

35 qol vgnt . % et one }(300 M| and s-m i odid¢ (39.0 g, 0.26 nple)

- were addegg tlo t hggwesi dug, and tlhe WRS 47 - warmed at $0C for
2_hours.| " Aflt er conpliet Pon dlag4™reast i pn?2tc tbnf yaddemisslCed of f -
ub@er - r dducq @€y egsur SH3gnd isoprorillcga 300 nil) and water (200|m )
wer e added _ ' CH3 1 3 _

ot o |
o : - - ' as the quinone
56 1 B 6os | form
15 ' 33 : _mp. 46-47°c
S | on - R
~ "oH.
o |s7 - a 568 | bp, o 100-106°C
20 Y | | |
'CK3

'Reference Example 58
- In dimethylformamde (200 ml) was dJ.ssolved 2,3,5-
25 tr:.methyl-G- (tetrahydrofur-z-yl) -1 4-benzohydroqu:.none
(22.2 g, 0.1 mole). The solut:.on was cooled with ice -
under a m.trogen atxilosphere, and 60% sodium hydride (oil-
borne, 8.8 g, 0.10 x2. 2 mole) was added, followed by
stirr:.ng for 15 mnutes. Then, methyl iod:.de (35 549,
30 ° o0.,10 X 2.5 mole) was added dropwise ‘to the mxture over -
a ls-mnute period, followed by st:.rring for 30 minutes.
Ice-cooled water (250 g)was added to the reaction solution,
and the product was extracted with isopropyl ether (500ml).
The extract was washed w:l.th water, dried and. freed of the
35 solvent. The residue was distilled under reduced pressure,
thereby yj.elding 1, 4-d1metho_xy-2 3,5-trimethyl-6~-(tetra~-




to the re5|due for extractlon of the product. The organic 5 | ayer was
washed With 5% aqueous sodi um hydrosul fite and water, successively, and .. ..
drfed (over MgS™), followed by distilling off.the sol'vent under recse
pressure. iThe_residue was chr.omat ogr aphed on a col.umm of silica g
on de# opi ng with isopropyl ether-hexane (1:1), vyielded 10

1,2, 3, 4-t et ranet hoxy- 5- net hyl - 6- (4- Loggbut yl' ) benzene (37.0 g, 949 -
Reference Exanpl e 61 By addi ng sodi um ?2 88 g, 0.12 gram atomn and ferric
ni twate (50 e%%rto i UId anmmonia (300 m ), sodium am de 15

prepared at B 95“1'21 cy1)bebreneod 245, SireH83vy &Ry mﬁr%yﬁ%xly‘l% Waxyne
(21:8 g; 0.12 ”Dieihe”dﬁhéﬁhokﬁocﬂhboﬂﬁ& q24¢8 g hb&aﬂneﬁnrnsxh15|on over

T oo corpRmeE (wesAksseived 1 SHhyl #m“” o R0 Wah o T
60 in et her id§ the xaaieddadedr ene selmmheom men\emxm-mzmh of. 40
TS Uk SRl S 7R %ehREnISR AR ETY Y Salarihd S dfbelA s,
-30[err] C f owad d:ouductddeat 401MQni uRftlerorthee corpletizm. of vichee adeted to
s 1 omoved 2GRihe oBpe St 1FEE Yok, EiAte oty %oﬁfﬁ e ded for
t he. extract|amebateh!0intﬂontwaSTWCShBQaHB¢hagﬂﬂeqw$ tsodbamr |
el di g nd FEEGdeR EatboRle shBlyaUGES quitontylifs 2 %éﬁﬁ“e;ﬁé’y
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hydrogen cargggfége(%rgL %agp%gpy ' %ger-hexane yielded 1,4~dimethoxy-
T 2,3 S-tr:uuethyl-ﬁ-(4-hydroxybutyl)benzene (22.2 g, 9os,
. g mp. 88 to-88.5°C).
L ' Reference Example 59
| - . By the same procedure as described in Reference
Example 58, 2 3-dimethoxy-5-methyl-6-(tetrahydrofur-z-yl)-
_ 1 4-benzohydroquinone (27 g, 0.106 mole) was methylated
_i " with methyl iodide, thereby being converted to 1,2,3,4-

20 tetramethoxy-semethyl-6~(tetrahfdrofur—Z—yl)benzene (28,5 g,
98%, bp, , 135 to 138°C). The catalytic reduction of the
compound afforded 12,3 4-tetramethoxy-s-methyl-G-(4-
hydroxybutyl)benzene (28 2 g, '99%, oily substnace) .

~ Reference Example 60 : .

25 © . In anhydrous methylene chloride (300 ml) were 1,2 3,
4-tetramethoxy-5-methyl-ﬁ-(4-hydroxybutyl)benzene (28.2 g,
0.1 mole) as obtaxned in Reference Example 59 and triethyl-

| amine (16 g, 0.15 mole), and the solution was cooled to -
. 0°C. A solution of methanesulfonyl chloride (14.3 g,

30 0. 12 mole) in methylene chloride (30 ml) was added drop-

' -wise to the solutlon, followed by stirring for 30 mxnutes.
The reactlon solution was washed with water, dilute
agueous phosphoric acid and water, successively, and the
organic layer was dried (over quo4)'and freed of the |

35 solvent. Acetone (300 ml) and sodium iodide (39.0 g,

' 0.26 mole) were added to the residue, and the mixture was




35' nethanof was distirled of f under reduced pressure. The residue was
mnth I-sopropyl ether (300 m) and ~48- water (200 m) for the

on of the product. The organic |ayer was washed with water, dried
“4 ™) and. freed of the sol vent by distillation under. reduced

. The resi-due was chronat ographed On silica gel, and devel op- 5 ;}
-ing mnth i sopropyl ether yieldee 37278, 4-t et'r anet hoxy- 5-
met hyl - 6- (|1 0- hydr oxydec-5-ynyl ) benzene (29.4 g, 86% . Reference Exanple 62

I n ethang S 0 he 0 obtalne

in Refer‘é?‘rfg%x%ﬁl)%oug fgp?f 5%%}& agter 5% pa‘lg‘lﬁgd]fﬂtnignrﬁggahe)_ ) Wa g"’
: agded- reactaonbyacetpneumod Qkf Jipd e%t’-’?ﬂé"?&nﬁrﬁﬁ Hee, o

- absorpti o] n et , r €260 ogadeded. . Th
~cat al yst&\q/\u/ésj'§8¥?apg§ e%hwggtoﬁg%)haﬁﬂ( w\/\éa#s@ﬁe vedﬁﬁ)nﬁwgerréeggcid : .e -
pressureto the residue forrextraction) qof the producty ffe,organic

3 di Cgr {BYGasi ﬁasheaxwd.ex( 54 4 aéou@rescamlupdmsumﬁtenam | e (240
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i nsol ubl es mdevelopiageﬂnth iscpraopyl mtherthexanendl : lénﬂiéédeﬁher*
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Reference ggggple 61 :
By adding sodium (2 88 g,_o.lz gram atom) and ferric
nitrate (50 mg) to liquid ammonia (300 ml), sodium.amide '
15 . was prepared at -60 to —-40°C. A solution of l-tetrahydro-

' ' pyranyloxy—s-hexyne (21. 8 g, 0 12 mole) in ether (20 ml)
was added to the ammonia solution over a period of 20
minutes, followed by stirring for 40 minutes. A solution

' of the iodo compound (37.0 g, 0 094 mole) obtained in

''20 . Reference Example 60 in ether (40 ml) was added dropWise

' to the mixture over a period of 40 minutes, while maintain=-
ing the reaction temperature at -60 to -50°C, followed by
stirring at the same ‘temperature for 1 hour and then at

_ -50 to =30°C for 1 hour. ‘Theh, ammonium chloride (50 g)

25 ' was added to the reaction solution, followed by stirring

' for 10 minutes. The ammonia was removed, and isopropyl
‘ether (300 ml) and water (300 ml) were added for the |
extraction of the. produot. The organic layer was washed

o with water, dried (over Mgso4) and freed of the solvent

30 . by distillation, thereby yielding the crude product. This

" .was dissolved in methanol (300 ml), and p-toluenesulfonic
acid (0.95 g) was added ‘to the solution, followed by '
stirring at. 70°C for 30 minutes.: After the solution was

t cooled,. sodium hydrogen carbonate (2 g) was added, and the

- 35 ° methanol was distilled off under reduced pressure. The

residue.was treated with isopropyl_ether_(300 ml) and




. .-
hydrogen carbonate and water, successively, dried (over MJSO4) and freed of
thé& i sopropyl ether. The reS|due was chronatographed on silica gel, and
devel oping with iso- propyl ether yielded 2, < L
3- di nethoxy- 5- net hyl - 6- (10- hydr ox--, 30 , ydec 5-ynyl)-1, 4- benzoq_} ong
(14.5Ng, 86% np. 52 to 53C). Reference Exarrpl e 63 By subj ecting £XO/

1, 4- di-net hoxy- 2,"3, 5-tri met hyl - 6- (4- hﬁaroxybutyl)benzene obt ai ned ™A
Ref er ence Exanple 58 to the:-same reaction as described in Reference Exanple

60 e 35 h r&dued 5-
yn§T$ 1, 4- benzodﬂlﬁ%ﬁgmﬁggogé?IEﬁd Zxégéfri?ﬁﬁbﬁyhhﬁ @keferengéwgga g 64

I n ethy|;ﬂxgrgep{golayerwggsdwgggeoegxghgwgter, dried (over Mgso

trimethyl - 6-£¢&dd ads'fdéﬂé U§o£v¥hi: by dihemna\e%aqwmte redwed. &ﬁuﬁ@l e)
obt ai ned in Refereng 1 m)

hi
and 5% pal | e Fesidun YaBoShEPRaERGraghed oB sidiEd @i, Criﬁﬁéi%‘aélg?@t e
reduc-5tion iwg wﬁtlli | £slopridpgl é&ﬁert riefded 4,2, eS,Mtr%ﬁeim :

0

col bt on or FeSHL-ERIL0RraraRviRLbhhyiihenz ol Tas o b @./"oﬁq“e"”s
sol ution, follomed hy stirrRefezenceoBxampler §2ure for 1 hour. The organic
cthyl acetate . Tnin SRIAhOE 1968 mifGhs BleBbLRAY Hhed Vefihddn || gued
by washi ng wi%8. 2w er0. @3 ymale) cobkainedsin) Reference &3 }n@ndje
resulig ng- CrdiGeP" 6l 541 1641 GCHEDEA" ABNYY WAsSiadded, Ikhe WutaiyElePi g

reduction was carried out. At the time when absorption

- of hydrogen stopped completely, the. reactzon was oompleted.

The catalyst was - filtered out and the ethanol was removed

: under reduced pressure. The reduced form (18.2 g, 0.05 -

15  mole) and 2,6-dicarboxypyridine-l-oxide (27.4 .g) were
dissolved in acetonitrile (240 ml) and water (120 ml), and,

o  after the solution was cooled with ice, a solution of
< &eric ammonium nitrate (82.2 g, 0.15 mole) in 50% aqueous
: . acetonitrile (360 ml) was added dropwise over a l-hour

20 .  period, followed by stirring under ice-cooling for 30
minutes and at room temperature for 30 minutes. After the
conclusion of the reaction, insolubles were filtered out,

-and the acetonitrile was removed under reduced pressure.
The product was extracted with isopropyl ether.(500 ml),

25 and the extraot was washed with saturated aqueaus sodium
hydrogen carbonate and water, successively, dried (over
quo ) and freed of the isopropyl ether. The residue was
chromatographed on silica gel, and developing with iso-

- propyl ether yielded 2,3-dimethoxy-5-methyl-6-(1l0~hydrox- -
. 30 ydec-5-ynyl)-1,4-benzoquinone (14.5 g, 86%, mp. 52 to 53°C).
- ‘Reference Example 63 _ '
By subjecting 1,4-dimethoxy-2,3 5—tr1methyl-6-(4-
hydroxybutyl)benzene obtained in Reference Example 58 to
the same reaction as described in Reference Examples 60 to
'35 62, there was obtained 2,3,5-trimethyl-6-(10-hydroxydec-5-
ynyi)-l,4-benzoquinone (65° to 66°C) .




prop et her-ethyl acetate (95:5) yielded the desired 2, 3,

« 5-tr Ryl - 6-(4- hydroxybutyl)-l , 4- benzoquiione (1.9 g, 88% np. 36 to
-380)1 €20 Ref er ence Exanple 65- By subjectlng 2,, :
3- di xet/h@dxy- 5- net hyl - 6- (tetrahydro-;* fur-2-yl)-I,4- benzohydrqu|none
(2.567, 0.01 nol.e), obtained in Ref er ence E&anple 52, to the sane. ;

~catalytic reductidn-and oxi dat i en4Beact i on as descrlbed in Reference 25

" Exanpl e 64, there was obtalned the desired 2, 3-dinmethoxy-
~ 5-net hyl - 6- (4 hydroxybu hpqng (2.17 g, 84% oily substance)

-1 R absorption 'spectru _ 37.00 660 640, 1610 \J
(qui none). 30 In ethyl acefa @é@% e‘%&m% Tion A) Capsul e -

(é) Eom%ma{yﬂ@n&etﬁznydrofﬁrm-@) -5 |4-PertoHydropainien 30 ng
(D IOt o gqo1 mele) sbsniAniE oA farencn, SAMT BT, ThiL S e,
agel at iaetap parchPOriSoaeidagoulleml)) aﬁﬂmrpama&maﬁdn 50 nmg 5
(2 ggg (D Srimn, addadto A sBIullGH, end Lalluftil sdatgltion of
tion was carried out at 100 atmospheric pressure. After
_the completion of the reaction, the catalyst was filtered
out, and 5% aqueous solution of ferric chloride (50 ml)
10 = was added to the reacticn solution,;follcwedeby stirring
at room temperature for 1 hour. The organic layer was
separated, and the water layer was extracted once with
ethyl" acetate. The extract.was combined with the organic
B layer, followed by washing with water, drying (over Mgso4)
15 and concentrating. The resulting crude product was
: chrcmatggraphed-on silica gel, and developing with iso=-
propyl ether-ethyl acetate (95:5) yielded the desired 2,
3 S—trimethyl—G-(4-hydroxybuty1)-l 4-benzoquinone (l 9 g,
. 88%, mp. 36 to 38°C). :
20 | . . Reference Example 65 - :
By subjecting 2 3-dimethoxy-5-methy1-6-(tetrahydro-
fur-2-yl)=1,4-benzohydroquinone (2.56 g, 0.0l mole), .
- obtained in Reference Example.52,to the same catalytic S
~ reduction-and oxidation reaction as described in Reference |
25 Example 64, there was obtained the desired 2 3-dimethoxy-
_.S-methyl-G-(4-hydroxybutyl)-1 4-benzoquinone (2.17 g, 84%,
‘oily substance). |
IR absorption spectrum v
1610(qu1none).

film
max

(cm"-l) :  3400(0H), 1660, 1640,

. 30 o ' Examples of Pharmaceutical ngposltion
' A) capsule" L
(1) Compound of Example 17 Solmg
(2) Cellulose fine powder 30 mg
_ - (3) Lactose _ IR 37 mg
35 (4 Magnesium.stearate . _3mg

- Total. 120 mg



¥
illed into'a soft capsule in a conventional nmanner. C) Tablet 10

-

(L) Coppound of Exanple 32 50 ng (2) Lactose ﬁ!ﬁgan, ~34
ng (3) Corn starch ' - 10. 6 myg (4) Corn starch (g& J‘E-‘zed)
ng . €5) Nhgne3|unlstearate « 3 .0 ng 15 - (6) Calcium ’
arbd&ynethyl cel I ul ose 20 ng Tot al 120 ng Al the
:mat erials were mixed and conpressed by 58 tabl etting machi ne to prepare a.
tabl et .in accordance with 20 conventional practice. = - 51 - CLAIMS
Lo A corrpound of athethar mHkaribla) warbehﬁhem%rna Eill e imidd or
met hoxy,. “both of RL. jointly represent -CH - CH=CH, X is -CH=CH or

-C=C, y1 |sgﬁ}GF&§eﬁaPﬁY&Foxyl- car boxyl , -cyano “acyloxy or -COZ in which
Z is am no whagh saftbc_ﬁghgbltuted nl |s an |nteger of 0to 3,, nis an

integer of 0 to 10, IS an inte is |nteger of I to 3, -
andwhen k is 2 or 3 (Tﬁ CPEPEHPHLR I%ﬁ |a§ﬂe withi?tM range of 1 to 5
in ' 5 (2) Corn starch oil 100 mg - -

Total 150 mg
A mlxed solution of (1) and (2) was prepared and
filled into a soft capsule in a conventional manner.

C) Tablet

10 . (1) Compound of Example 32 50 mg

. " (2) Lactose - 34 mg
(3) Corn starch . '10.6 mg
(4) Corn starch (gelatinized) S5 mg '
(5) Magnesium stearate ) 0.4 mg

15 (6) Calcium carboxymethyl
: . cellulose . _ : 20 mg

o ' Total 120 mg

All the materials ﬁere mixed and compressed by a
. tabletting machine to prepare a tablet in accordance with
P20 - conventional practice.



Its two,or three timnes apbearances, or its hydroqui none form or a

. «phanngCelni cal | y acceptable salt thereof. 2. A conpound according to
Claim Wi ch is in the quinone form 3. - A conpound according.to C aim
1, whe ‘RL is nmethyl or netho&y,]ﬁng Xis, -CC, 4. .Acompound . - i~
;accordingto Claiml1, wherein Y1 is ydrogen hydroxyl,-carboxyl ‘cyano, .

C24 al kanGXAEME benzoyl oxy or -COZ in which Z is am no, nmono- or - di-Cl-
al kyl am no, pyrrolidinyl, piperidino or piperazinyl, said piperazinyl being :

unsubstituted or substituted at the N atomof its 4-position by C1-4_akaI‘;)

benzyl or 3,4, S%yt ri ngt Qgﬁégﬁﬂ@' £ The éﬁg_{%n?ﬁa gording to Claim 4,

wherein Y1 is dr oxyl rboxyl cyano ofr iich Zis amno, Cl-4
al kyl am no or . pi perazjnyl substituted at the N atomof its 4- position by

. 3,4, 5-trinmethoxypenzyl . - 52 - 6. ~ A conpound according .to Cl aimb5,
mhereln Y Ls hyd¥ : .CH3 A conpound according to Claim1l, wherein mis
Oor 1, nis an t fger 1 to 4, n" is.an integer of 1to 3 and kis 1 or
2. 8. The conpgﬂ ccC

£ 4
- 2, 3-di net hoxy- 5- met hy®- 6- (9. ydrfo?!%n M{c TH nzo- (S irzdne. 9.
'The conpound according to o 3n11 mhlch is _

wherein R; is methyl or methoxy, oernh of Rl jointly -
represent -CH=CH4CH=CH—,~
X is -CH=CH- or -C=C-, _ .
l is hydrogen, hydroxyl, carboxyl, cyéno, ‘acyloxy )
or -COZ in which 2 is amino which may be substztuted,
m.zs an integer of 0 to: 3,,
n is an lnteger of O to lO,_
- n' is an integer of 1 to 5 L :
k is an integer of 1 to 3, and,when k is 2 or 3, n'
‘is optlonally variable within the range of 1 to 5 in
: its two or three times. appearances,_'
or its hydroquinone form,
or a pharmaceutically acceptable salt thereof.
2. A compound according to Clalm.l, whzch lS in

the quinone form. -
1

3. A ccmpound accordlng to Clalm l, wherein R™ is
methyl or methoxy, and X is -C=C-, |
4. A compound according to Claxm 1, wherein Yl is

hydrogen, hydroxyl carboxyl, cyano, C2 4 alkanoyloxy,
. benzoyloxy or -COZ in which Z is amino, mono- or dl—Cl 4
alkylamino, pyrrolldznyl, piperidino or piperazinyl, said
plperazlnyL being unsubstituted or substituted at the N
atom of its 4-position by C,_, alkyl, benzyl or 3,4,5- .
trimethoxybenzyl.
5. A compound accordlng to Claim 4, whereln Yl is
hydroxyl, carboxyl ‘cyano or =-COZ ‘in which Z is amino, l 4

alkylamlno or plperaZLnyl substituted at the N atom of its

4-position by 3,4,5-trimethoxybenzyl.

% ¢ L M s %



2 3, 5- trlnethyl 6- (12 hydroxy- 5, 10- dodecadi ynyl ) -1, 4- benzqu|none
The conpound accordlng to daiml, whichis 2,

%—dlnethoxy 5-met hyl - 6.- (12- hydr oxy- 5, 10- dodecadlynyl) 1,4;benzoqu"5:w
11. , . The conpound accordlng to @aimil, whichis 2,

3- dwgpthoxy S-nmet hyl*- 6-[ 12- hydr oxy- Z)-5, 10- dodecadlenyl]-1

, 4- benzoqui none. 12. The conpoun ccording to Caim1, whichis
2,3,5-trinethy| 6- 12-hydroxy-(ZZ) -5, 10- dodecadlenyl] 1, 4- benzoqui none.
-1%,- A pharnaceutlcal conposi ti on whi ch conprises, ‘as an activ

ingredient, an eéfecti e compoundofacroxstipg ko Blaimi Sedwherein ¥ne of
Clains 1 t? 1& dQ %ﬁ&PC'atlon with a pharmaceutically acceptable carrier or
exci pi ent RePEILP A compound as clainmed in any one of Clains 1 to

12 or a pharmacedi cal Acommmd)raqmmimq@p Glaimi by wheseinse ig
therapeut | Sal:f: ieagmiat a¥ i %HEHETP ot 5. to £, P OCES$Sah OlnLE§ELCOE]LR
ai ne

conpound as cC I n-any o ai ns to 12, characterized. by
“subj ecti ngte 8oapdukdig L 18F ornul a- (II) [err] . - 53 - -wherein R is

hydrogen, nethoxyg, Wet&w@/@adpd\ﬁia/ a&dﬁm@y@l-somyamylpxwhmch is
> titi:ﬂiﬂ%:%ﬂpém%o -3-naiyis- (it ne s L) 21 Bk
quinone. ' -
_ 9.  The compound according to claim 1, which isn'
2,3 5-trimethy1-6-(lz—hydroxj-s,lo-dodecadiynyl)-1,4-
benzoqu;none.
- 10. The compound’ according to Claim 1, which is )
2,3-dimethoxy-5-methyl=6~(12-hydroxy-5, lo-dodecadiynyl)-
1 4-benzoquinone.
11. The~compound according to Claim 1, which is
2 3-d1methoxy-5-methy1-6-[12-hydroxy-(z z)-5,10-
dodecadienyl] -1, 4-benzoquinone. - '
- 12. The compound according to Clarm 1, whzch is
2,3 S-trxmethyl-G-[12-hydroxy-(z 2)=-5, lo-dodecadienyl]-
1,4-benzoquinone. -
o -13. A pharmaceut;cal composztion which comprises,
as an active ingredient, an effective amount of a compound
.as claimed in any one of- Claims 1 to 12 in association with
a pharmaceutically acceptable -garrier or excipient there-
for. _ 3 |
14, A compound as claimed in any one of Claims 1
to 12 or.a pharnaceutical composition as claimed in Claim
13 for use in therapeutical treatment of a mammal. _
1S. A process for produczng a compound as claimed
in any one of Claims 1 to 12, characterized by subjecting
a compound of ‘the formnla (II)

' 2
_(cuz) n—E- x-.(caz);ﬁ;-! N (11)_
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YZdKas the sane neaning as Y1 defined in Claiml1, or s - o
diopyranyl oxy or 2-tetrahydro- furyloxy, and other synbols are as

;defihed M

Ml aiml. to a reaction for renoval of the protective group and -
' essary, to oxidation._1lé3 _A ,conpound of the formula (la). as,
claim1, substantlally as herein described with reference to

.one.of the specific exanples. 17. A pharmaceutical conposition as clai ne

inclaim13, substantially as herein described with reference to any one of
‘the speci whereianRcds twdrogen o Jethexy or BeEhOKymethyiory
' -as herein descriuqeh cidHyd S Sy 6§y86¥ anee§ah r&&%&yﬁkﬁqﬁxanples

rsubstantially

Th

2 n.:-

ev ‘.

l;text of the spemjﬁtxﬂ n has been r epr odu 0ot 0COo
“applicants ori gifhalis JRidFl pimethe ita? ¥StF 9# ﬁgWWg'wh|ch are
difficult to regd 2;Hgtg§hghf5¢ufypgscrlpt cont ai ni ng these anendnents nay

be inspect ed on gy G EGull METRST ' B8 1ned in Clatm 1,

or is 2-tetrahydropyranyloxy or 2-tetrahydro-
furyloxy,'and
other symbols are as defined in c1aim 1.
to a reaction for-removal of the protective group and
then, if necessary, to oxidation. | ' .

16. A compound of the formula (Ia) as defined in
claim 1, substantially as herein described with

'_reference to any one of the specific examples.

17. A pharﬁaceutical composition as claimed in claim'13,
substantially as herein described with reference to any
one of the specific examples.

18. A process according to claim 15 subStantially as
herein described with reference to any one of the
specific examples.

The text af the aped.ﬁ.utibn' has been reprodssod by photocopying the applicants original
typescript. It may contain o few amendments whioch are difficult to read. The original
typescript containing theas amendzents may be inspected on the premises of the Patent Office
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