EP 0 290130 Bl Descri ption This invention relates to novel conpounds having
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which is a tetrahydro- 5 qui ner ¢ 200130 8H| ochr omanyl , orchromanyl group.
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where X' is a halogen, preferably I ; R is hydrogen or lower alkyl, n is the same as defined above ; and Ais H,
8o ora protected acid, alcohol, aldehyde or ketone giving a compound of formula 1 ; or
deprotecting a protected acid, alcchol, aldehyde or ketone, or
homologating a compound of the formula
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converting an acid of formule | to an ester; or converting an acid of
formula | to an amide; or 5 reducing an acid of formula |I to an al cohol
oral dehyde*; or converting an al cohol of formula | to an ether or ester; or
oxi di zing an al cohol of fornula | EPo2s84abHBehyde or ketone ; or converting
an al dehyde of formula | to an acetal ; or converting a ketone of fornula I
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this I nve@ﬁdmefmyomoaﬂm.auoi‘g,ered systemcally or topi cal |y, depending on
such con- in the treatment of denmatoses, it will generally be preferred to administer the drug topically, though in cer-
tain cases such as treatment of severe cystic acne, oral administration may also be used. Any common topical
55 formulation such as a solution, suspension, gel, ointment, or salve and the like may be used. Preparation of
such topical formulations are well described in the art of pharmaceutical formulations as exempilified, for

example, Remington’s Pharmacsutical Science, Edition 17, Mack Publishing Company, Easton, Pennsyivania.
For topical application, these compounds could also be administered as a powder or spray, particularly in
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siderations as the condition to be treated, need for site-specific
treatnent, quantity of drug to be adm ni stered, and nunerous ot her
gonsiderations. In the treatment of dermatoses, it will generally be
preferred to adm nister the drgsobsioisggh! y. though in cer- tain cases such
as treatnent of severe cystic acne, oral admnistration may al so be used.
Any cQuuDh 2Pl cal formul ati on such as a soI ution suspensi on, gel,
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of .t ha ?,?im'mg e&% %'Xclé eg.g work on the cor-

relation betmeen reftnorc acid and ecrea n ce prollferatlon was done
by Verma & Boutwel |, Cancer 25 Research, 1977 37, 2196-2201. That
reference discloses that ornithine decarboxylase (CIXD activity increased
precedent to pol yam ne biosynthesis. It has been established el sewhere that
| ngr eases I n pol yam ne synthesis can be correlated or associated with
cellular proliferation. Thus, if ODC activity could be Inhibited, cel
hyperproliferation could be nndulated Al t hough all causes for ODC activity
i ncrease are unknown, it is known that 12-0-tetradecanoyl phorbol -13-acetate
(TPA) induces ODC acvity. Retinoic acid inhibits this induc- 30 tion of -
OD® activity by TPA. The conpounds of this invention also inhibit TPA
I nduction of ODC as denobn- strated by an assay essentially follow ng the
procedure set out In Cancer Res.: 1662-1670, 1975. Spedlic Enbodi nents 35
The conpounds of this invention can be nmade by a nunber of different
synt hetic chem cal pathways. To illustrate this I'nvention, there is here
lined a series of steps used to nmake the conpounds of fornula I when



such synthesis is followed in tone and in spirit The synthetic chem st wl|
readi*l y appreciate that the conditions set out here are specific
enbodi nent's whi ch can be generalized to any and all of the conpounds

represented by fornmula 1. 40 eprponnsd®tiof fornula | where X is sulfur
are prepared as per Reaction Schenme I. 45 50 55 EP 0 290 130 Bl Reaction
Schene | 5 10 [err] Honol ogues & Derivatives 30 Here, nis 0-5, R

is hydrogen or lower alkyl, Ais H or a protected acid, alcohol, aldehyde
or ketone and Qis phenyl. X mm@ Schema I but Br and | are prefered
when n is 0 and | when n is 1-5. 35 Generalized reaction conditions
applicable to the synthesis described in Reaction Schene | are descri bed
bel ow. The thiophenol of fornula | is first treated with an approxi mately
equi nol ar anmount of a strong base such as an al kali netal hydroxide,

preferably sodi um hydrxi in a pqglar solvent s as acetone at reflux
for bet- ween 1 andmrg prefer bly 2.2 hgurg# aFteywhich the sol ution.
is tredfed with a formul a 2 1- D- 3- net hyl - 2- but ene

(Al drich), and di ssolv d n the solzrent Then, rel§u ?gﬁr s continued for
about 2 40 days after vvhr ch the solution is stirred fijof anot her 24 hours at
about roomtenperature effecting formation of fornulg 3. Product is

i sol atgf by conventional nmeans. Ring closurg is effefted (conmpound 4) by
treating the sulfi formati s degjcri be ove, w th phosphorous
pent oxide in the und ert atnosphere. The
sulfide is first idi | VBT an{ i n g S benzene, tol uene,
‘o the like, and tFen e®ed with as Rexcess of4 phdd- s  phorous
pent oxizele al ong with foncentrated phosphbric acid. The solution is heated
at reflux with stirrigg under an inert gas such as argon or nitrogen for up
to 24 hours. The p ct is then rec ,eég d purified by con- ventional
nmeans. The ketone 2ngt obt reating.t he I ochr orman

|
conpound with acet ide In the—p'r'E'Trce—o'f-*a H;%EI oride. A
suspen&f on of the aPunmigunBchloride In a pdl ar mert@;cﬂ)l/vent IS prepared
re
r abl

under 50 an I nert atndsphere and at reduced tenpera i.e., Jerr].
The inert atnosphere may be argon or nitrogen, pref y argon. The
reaction coneniently carried out in a sol veiHonslagues& Defingivesne chl ori de.
To theaoal um num chl ori de suspension is added the thiochroman and acetyl
chloride via a dropping funnel or sinlar device. About a 5% nol ar excess of
acetyl chloride and 10% nol ar excess of alum numchloride relative to the

thi ochroman g&d &fid @6, R i Rydrog@ifor olePaikyB AG8 HUP a pteblod 644, Sdond, Erbe | drRbtb¥/ln S
(stirring)a ey frafbd B iéior Pbut Br R’i{mmrﬁkﬁlﬁ  0l2Rd A=A n Pr e@ar ably
the react i ONGéndrakied &G&tﬁﬁlcdn&ﬂdbb Epﬁleagle R the $yntdsis JeSRbEdMREAESSHh %E&meﬂ]ﬁ BeskditRd
reacti on ibelowTh&RBEHEnNOIBIMIIRL iSfirst &BlédWith b bprokiftel) qUithtildr aetint o1 6 btRFlg Basélsuch

f urther puasad il metal thtrekidespreferably seimthyGroXide! inapplarspiventéueh BEatetne at Rflux for bet-
adet y| ene weenmntdnd & oues,préfenablyi2. Bhdarsi, dfterwhich the schitidn 1 ireatéalaiisarquimblidaimotht of formula

di sopr opy [2atbrameo-3-methyl-2utené Aldrith),ed dissolvéd-in the 381Gentl TRenPkfiuxing iscdutinas for about 2

t enper &t urdaysiaftefonhich the isplation isstimeiderrapether 24 haurs at aloiut room temperature) effecting formationaofi

et her - t ypdomsla 3 Fraguetis isplated by conventional means.

Ring closure is effected (compound 4) by treating the sulfide, whose formation Is described above, with
phosphorous pentoxide in the presence of phosphoric acid under an inert atmosphere. The sulfide is first dis-
solved in an inert solvent such as benzene, toluene, or the like, and then treated with a small excess of phos-

45  phorous pentoxide along with concentrated phosphoric acid. The solution is heated at reflux with stiring under
an inert gas such as argon or nifrogen for up to 24 hours. The product is then recovered and purified by con-
ventional means.

The ketone of formula § is obtained by freating the thiochroman compound with acetyl chloride in the pre-
sence of aluminum chlaride. A suspension of the aluminum chloride In a polar inert solvent is. prepared under

8 an inert atmosphere and at reduced femperature, i.e., —10 to 10°C. The inert atmosphere may be argon or
nitrogen, preferably argon. The reaction Is convenlently carried out in a solvent such as methylens chloride.
To the aluminum chloride suspension is added the thiochroman and acetyl chloride via a dropping funnel or
simflar device. About a 5% molar excess of acefyl chloride and 10% molar excess of aluminum chloride, relative
to the thiochroman material, is used. The reaction is effected with agitation (stinring) over 0.5-4 hours at a tem-

55  perature between 10-50°C. Preferably the reaction is effected in about 2 hours at room temperature. Then the
reaction Is quenched with water and/or ice, the product extracted and further purified by distillation or some
other appropriate means.

The acetylenic function on formula 6 is introduced by means of lithium diisopropylamide, or a similar base,
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as a dialkyl ether or a cyclicether, for exanple, tetrahydrofuran, pyran or
the i ke. Mre specifi cally, lithiumdilsopropylamde is generated in situ
by m xi ng.di | sopropylamine In a dry solvent such as tetrahydrofuran, which
I's then cooled, to between -70gppds¢fEh under an inert atnosphere. An 5
equl mol ar amount of an al kylithium compound such as n-butyl Ii th| umin an
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i S shy cill g he protectedpbydforming estpectively, ethdrearid @bters dcetalh prdetats by keivo methods saghcasogen.
These thewe descrited infdeOmie; PlentmePyhlishing Eressl 1874 aud Petecting Gagues, &4] Greena) JobioWeeyf r om
chem i Spaeni®Bact urers or can be prepared by published nmethods. If the
starti ngFi Toiipgreasp the value oy where stich gomppundgare pot svafiablg frory a parmerpidl soyree.ithe heloged | n a

sol ut i Ybetivtedbprazois go B’th'&‘laﬂ‘Y'éP‘E Berelogues arpgubj @h@éd@ﬁ@@ﬁmssbﬂml de.
Reff um’w&?“'ﬂﬁs H@‘QP@ @S‘!‘ mﬂmgvb outiined iptheyy ey ed
.and p

P9 SLaoL SRS Yo
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Sorns, ine ‘é indative 1
not av .m?ea&cama wnﬁ@of RigRlc acid
o phasly: PR Bropers %Qﬁéﬁ uautacym,krpmalsanu Y nsessi ve

treat -z, amaaa aBGUtmEn‘n efatufe? vdad Furibd, betéen

ester lébb.adsmazbmrg@ﬂerhﬁhmaﬁm& mcuautsmeﬂmnuﬂamﬁcaamda&smmr aph.

Al so, sn8 paifisdisitoRehibial FridnshEgi tRPEMPEUNYLE fdrdiita ESpondi ng al cohol

ai dehydemmhﬂiwﬁméﬁmmﬁmnbdmﬁ\mnm1-shasﬁmmmmsamemdem or

si m | ar=QangiAdsén avljl foretmito imologation ssrgy theArhdi-Eistea mathod\@ferreddoabaa. f ol | owi ng. To
make f or Gohpoulds of fomuiad where lis oxgpen em@idpened asf per Redcion®chanefll. r st di ssol ved in a-
dry? reaction solvent The formula 40 8 conpound is used in an anount

approxi mately the nolar concentration of fornmula 7. This solution is intro-
duced into a suspension of tetrakis-triphenyl phosphine pall adi um (about a 5-
to 10% nol ar amount relative to the reactants) in the reaction solvent at a
tenperature of between about [err]. This mxture is stirred briefly, for
abOut 15 mnutes. To this just prepared m xture is then added the
pre-prepared solution of forrmula 7, the addition being nmade at about room
tenperature. This solution is stirred for an extended period, between 45
about 15 and 25 hours at roomtenperature. The reaction is then quenched
with acid and the product separated and purified by conventional neans to
give the conmpounds of fornula 1. An altenative nmeans for naking conpounds
where nis 1-5 |s to subject the conpounds of formula |I where n=O and A is
an acid function to honol ogation using the Arndt-Eistert nethod referred to
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Compounds of fornula | where X is oxygen are prepared as per Reaction
Schené I1. EP 0 290 130 Bl Reaction Schene Il [err]

11 R 20 14 13 12 30 40 Here, as in
Reacti on Schene 1, n Is 0-5, Ris hGRP&WIOB! | ower alkyl, Ais H or a
protected acid, alcohol, aidehyde or ketone and X nmay be Br, C or 1. But
Br and | are preferred when nis Oand | is preferred when n 45 is 1-5.
These conpounds are prepared as folloms The phosphate of forrmula 11 is
prepared fromthe correspond- ing hen§ gﬁgorophgsphate and

3- et hyl - 3- but ene- 1-ol avail able f kARR ﬁ* pared by neans known in
the art 8 It is preferred to prepare formula 11 by dissolving the al cohol of
forrmula 10 in about a 10% excess of pyridine or the:like under an inert

at mosphere cooled to approximately Jerr]. This soluti is then 50 added
drop-wi se, under an In p@qpsphgﬂgb,Lan %}

chlor ophosphate In about a equal anggn f the reactigg solvent. About a
2-5% nof%r excess of di phenyl chl orophosphate rel ative to the al cohol is

enpl oyed. The atnobsphere nay be argon, nitrogen, or andther igarj©as. The
m xture is heated at reflux for between 1 and 5 hours, [prefe ty about 3,
to effect the reaction. The product is then recovered iy conv§mti onal

means. pp The di phenyl phosphate ester fromthe pfeceedi By paragraph
(formula 11) Is then reacted with a phenol to effect fqrmati on of conpound
12. For exanple, phenol is added to a flask already containing stannic

chl ori de underargon which has been cooled to between J[err]. Afer thorough
r-Xi ng of this conbination forabout 15 minutes to an hour at the reduced
tenperature, the phosphate is added at the reduced tenperature. Both 7

EP 0 290130 Bl of these steps are carried out under an inert atnosphere
such as argon or Ritrogen. MWen the additoon of the phosphate is conpleted,
the m xture is st} ; ‘ W to 24 hours.
Then the reac- tiln aqueous al kal
netal b#&se or the ke~ 3 g, #Ctg on and ot her
conventional neans. %4 Ther eaf t ery3 conpounds of fopgula 12 are treated
sequentially in the same nanneras described for making the ketone,
acetylenic conpounq and its ZnCl salts, the coupling reaction and then
formati gh of FormuRa | com pounds by the subsequent steps in Reaction
Schene 1. Wiere X I's nitrogen, such conpounds nay be prepared by the

foll owi ng reacti chene: Reaction Schenme Il [err] 20 25 30 35
==—7ZnCl LO- .
% - XQCHIWA | Formulal
85 R 8 '
15 )/,/’

N ' Homologues & Derivatives

Here, as in Reaction Scheme |, n is 0-5, R is hydrogen or lower alkyl, A is H, or a protected acid, alcohal,
aldehyde or ketone and X’ may be Br, Cl or I. But Br and | are preferred when n is 0 and | is proferred when n

4 is1-5.

These compounds are prepared as follows. The phosphate of formula 11 is prepared from the correspond-
ing diphenyl chlorophosphate and 3-methyl-3-butene-1-0l available from Aldrich or prepared by means known
in the art. It Is preferred fo prepare formula 11 by dissolving the alcohol of formula 10 in about a 10% excess
of pyridine or the like under an inert atmosphere cooled to approximately —10 to 10°C. This solution Is then

50 added drop-wise, under an inert atmosphere, to a solution of diphenyl chlorophosphate In about an equal
amount of the reaction solvent. About a 2-5% molar excess of diphenyl chiorophosphate relative to the alcohol
is employed. The atmosphere may be argon, nitrogen, or another inert gas. The mixture is heated at reflux for
between 1 and 5 hours, preferably about 3, to effect the reaction. The product is then recovered by conventional
means.

55 The diphenyl phosphate ester from the preceeding paragraph (formula 11) Is then reacted with a phenol
to effect formation of compound 12. For example, phenol is added to a flask already containing stannic chioride
underargon which has been cooled to between —10to 10°C. After thorough mixing of this combination for about
15 minutes to an hour at the reduced temperature, the phosphate is added at the reduced temperature. Both

7



1
40 Honol ogues & Derivati ves Formula | Here, as above, nis 0-5, Ais H,
or a'protected acid, alcohol, aidehyde or ketone. [err] may be hydrogen or
a protectinggroup such as [err].X naybe Br, C or |. But Br and | are
preferedwhen n is Oand | is prepersedosmen n is 1-5. The
t et rahydr oqui nol i ne noi ety, that is where X is nitrogen, is nmade in part by

the nglhed sf ﬁéwﬁé&dufhnﬁﬂannﬁﬁ P@Jh%ghrm | WReniteddéilon &) | Shed
Sept € phaiphele medathsﬁm bt Gw %ﬁo{.&%ﬂ ke LN
anl i Ngod 1@ q@éHoRIdWith BUMASTRHRoN SrAGIBMLeIkEH InetallBbbs ordhl I, Ths plofkth usi ng
al um rxractidalafd bt cbdveitiomal mbsence of sol vent to give formul a 19 Li t hium
al s nunTHepeRdrtOmpsunds VDfofitia 12 @R GBdted NeGuenfalyin the gantdifdhheral ddstrbed RFmaKiGe | S
t hen unketohe) acetibriceorpgoandand tsZnl) saits3thé cdupling Alaytidh Sriilen Rdrmdtion of FomiuRN adm-y | N an
i nert pewids bythe subsdfuent stiegt il Réactini/Seiemelhi S arnine is then acetyl ated using
acetyl cWhaeye X éanitiogerasysh campograls meyibe mepaied by thp followdig reetiénaichemwed by ace- 55
tylation in the presence of alum numchloride to give the conpound of H
fofhul a 21. The conpound of %ﬂedi n subjected to base hydrolysis
to give the secondary am ne o‘foé{gy‘as %fiﬁe conpound of forrmula 22 is
treated as described in Reaction Schene | forthe preparation of conpounds 6
and 7 to make conpounds of formula 23 and 24, respectively. Conpound of
formula 25 is coupl ed as described before to give conpounds 8 EP 0 290
138 B1 of Ra L Th agpds and s@|ts derived fromfa la | are readily
obt ai nabl e m t e coly egponding. egfer Basi c saponi f’8qj4 wi th an
al kal i meta:gasevm'll providd t he id/@ exanprer. ‘v of fornmula I
\aelybe di ssoldmg I n a pol g solve S WErerakl vy under an
ng{)t atnosphi§ e at room tenperatureH wifgh about a 5 t;hreelg‘m ar excess
: ase, for exanple, potassium hydroxide. The solution is stirred for an
extended period of tine, between 15 and 20 hours, cooled, jacidified and the
hydrol ysate recovereg, by conventional ,eans i

appropriate atioff means known iRQ the ary. One way o f¥epare such
coppounds | ext an acid to g/ X | ori de and> heq treat that
conpound wi tth a i um hyee-ede or 3 opr kit-e—aui ne. xarrpl e, the
acid is treat¥d an al coholic ba; sf Ut i on such aSyetkaffalic KOH 10

(I'n approxi maHel y2a 109% nol ar exc
m nutes. The solvent is
soPvent such as di et hyl

s)| at (im t enper at uge for
edi*due taken up irffan organic
treated wth a dialkyl formam de and then a
10-fol d excess of oxalyl c oride. This is all effected at a noder atel y
reduced tenperature between about -10 and [err]. The |ast mentioned
solution is then stirred at the reduced tenperature for 1-4 hours,

preferably 2 hours. So renoval provides a (¢ is taken up In
an™l nert | norganic solve s benzeng, 1p c¢ 0 t [err] and

‘treated with concentr ni um hydr oxi de. i #Itlng m xture is
stirred at a reduced tglggeratt?'re for 1-4 hours.g The pfroduct is recovered by
conventi onal neans. ol s23re nade by conveﬁzl ng tnd correspondi ng aci ds
to he acid chloride with thionyl chloride (J. rch "Advanced Organic
Chem stry", 2nd Edition, McGawHi || Book Co -Q-aﬂﬂ &h, Qn reducing the
acid chloride with sodi um borohydri de (Margt, I b| d, 2 24) which gives
the correspondi ng ohol s; or reduyci the 20 spondl ng ester with
lithium ampﬂﬁ%hﬂ"%‘f‘sl"ﬁ" FPBMRtures. Al kyl atl ng these al cohol s

W #h approp- riate al kyl halides underWIlIlianson reaction conditions

(Mar ch, Hdoe, s atpge, n3507, Ads M@sa priectedacidcal@bolchidetyydsiohketane. Rz atag bshydfogérnes e

al coh@Mugbepmm@cmw mexbeBr, Gtprt. But Bednd bdvepraferad whenaisOlaodij rirafereed i ds | n
t he pwbeemied-5of aci d catal ysts or dicycl ohexyl carbodii m de and

di met hy| Heiteshydraquinoline meipicthe} Boere s hirogen.dp madedin parbby thevmethest deserperhidli ng -
pr ronaﬁwm@mmmum?g 0130795 pyilished 51985. Eiests Armethylorgtongyl ghlorideris tone-

di chr &detia anline teiigin thp amide (fermpla AB)( This amide iEﬁwen cydizad being ah@immloﬂdq_lethp 399
1979) abﬁenmoﬁ@lvﬁgtrosgrarom%% ldféi"'aﬂlmbwaw Wmﬁ”ﬁ@éﬂpw

(Orrur %‘vﬁm&%sg"%ﬂmkéﬂ‘aw can be

b e A e Tt e 0 1 AT AL P T e

21 is then subjected to base hydrolysis to give the secondary amine of formula 22. The compound of formula
22 is treated as described in Reaction Scheme | for the preparation of compounds 6 and 7 to make compounds
of formula 23 and 24, respectively. Compound of formula 25 is coupled as described before to give compounds




| n March, |bid, p 810. The follow ng exanples are set out to illustrate
this Invention, not tolimt it. 30 EXAMPLE 1

Phenyl - 3- net hyl but - 2- enyl sul fi de 35 A mxture of 14.91 g (135.324 nmol)

of thiophenol and 5.5 g (137.5 nmo|EP®%0NB®Y i s 100 nl acetone was heat ed
at reflux for 2.5 hours and then treated dropwise with a solution of 20 g

(134.19 mrgdedemar.l- brono- 3- net hyl -2-butene in 20 mM acetone. This solution

was" ref | uxed Theadds dnd4sit RiVdd i Ronfilla I 4re badify obBNEDId RINDIRE Bdrebsondiny estefs. Bask S .

Sol vent wasapohificationavthhartatkali etal 8se @il procldd theacideFor elkdampleyas edter Efommulpl rhdy belisolvedi N d

extract ed widpolaBsojvert@ualias e diianol, prdféralily unidrian et athvasphere gimdnm tawipegattre, with Aledt a
Wi th 3 g 36resimalsr exsess’if Bide.dor ewdniplan potaskiom hydnixisie. The selution i Gtirred far enl exténded period
.sol uti on antiimg;betwbes f%and]2p housky bapled:aciified and the hydselypatedecpyered:y genventional neans.
resi due furt Hhpa H?W'E@'E?“KG PP@HPWM"I“&FWW’{W?T&%WW

the tide c nacid o qneosdslr'qndm T@F‘F compp! “’!"

1,89 (3H, SfangpRaprinia apin F%‘*WP'WF& idisfreatyd °ﬂcbﬂ9”f' "S“°P KQ"
~%0 Hz’f’ g EPA? "s‘lﬁ' Br/RXEE tegperg forgp "n ena
simlar " OPRE]

3-al kyl t hI %ﬁ _--7 % 9n:r:::rta;";0;
3- et hyl phgﬁd vides & residde s taken up in an Inert inorganic so!vent suchasbenzene.
3- et hyl ghegygeq JHBL 2% e -ammonium hydroxide. The resulting mixture is stimed ata

3- propyl pheyaided %rdﬁ&hﬁlb@ f&l’ltﬁ%me "%L SM&Jctigﬁoovered by conventional means.

3- but yl pheny | aichhdiEdnéyade by codverting ths bdriekgdAding2ids to the acid chioride with thionyl chiaride (J. March,

3- pentyl phmm&mfgidc)dhbmfsuﬁ,«zﬁmmmwmsﬁﬁmmk Company), and then reducing the acid chloride
- fexyl phewim sodiuidbiokydhide (Marck, ibid, pol| 1124) ehicigival/the lcorrkspdnding alcohols ; or by reducing the
T 4- Di nat hydriekpondiiny eateewithTithium aRmninkuiri hydride &t idwterifiraiurésSSkyRilidg thesslajcohnfs with approp-

phenyl - 3- néstingikybbrlidéd-vadey Wilkelvorcreactidn conditers(Meich, iid, pg.357) GBes the dwaaspomiingetham: e

ve

a

added succ Edters vishepe gitohgls ganb@ Brepdetthymdapting thepplcolwisinih casbopdin aekdeinibe presendelof adid of

85% phos pheatalystsdr dicyciopexgicarirgiimideang dimgthylgminapytidines ol uti on was refl uxed wi t h
vi gor ous stl rﬁ'@h@’%mén@ 9%%9%*%6?%@6%%&%

ture. e (ﬁage%cfebaﬁwef- SmieLlat. 33, 1529 o iy o
extract ed W" ﬁ‘"g%a ST Bt was hed
with Mterg’% '}'?‘ e oF kelons B W@m%ﬂg”
([err]). SOl ved [ es urlfled by kugel rohr
distillgtion 'H%a'%pesa 3#%’3%3%&“{5"}‘3"& %%E%“ct)gnd as a pale yellow
oil. P peq Lerr]l. 30(6H s) 1.90-1.95(2H, , 2.95-3.00 (2H, m,
6.96-7.00 ) ; 7.04-7.07 (1H, m, 730733(1H m. This method can be
used to nMBpgen: Qerstitide anal ogues as exenplified by the follow ng
conmpounds: -TT i y ochroman; 4, 4-di nmet hyl - 7-et hyl t hi ochroman; 10

4, 4- di ret hyl -A7md&ﬁr6 Bi/l4loh g (135820 HRG) oflmieptdhdmm)d g (13708 Hhniydt) o4 1§ COURW) acolitélwas
4, 4- di met hyidated-abudRux! féri2i6tR0 anttien teXidd/Bbpwisk with a solution of 20 g (134.19 mmol) of 1-bromo-3-
4, 4- Di met hpkthy-2ha@he/th 20rhiacdisna! This sélutivn wak reflureddiér 40 Houds ayd thailstirtdd airodin tentpbrature
4 _A- di met hfpr 24hoosSavestiwag then rembved iplaguoihd tha cbsidue/éasdakeBin I Ratemand pxiracted with 3
x 50 mi ether. Ether extracts were combined and washed with 3 x 30 ml of 5% NaOH solution, then water, satu-
4  rated NaCl solution and dried (MgSO,). Solvent was then remaved in vacuo and the residue further purified by
Kugelrohr distilation (80°C, 0.75 mm) to give the tile compound as a pale yellow oll. PMR {CDCl,) : 5 1.57
(3H. s), 1.69 (3H, s), 3.52 (2H, d, J ~7.7THz), 5.29 {(1H, t, J ~7.7THz), 7.14 (1H, t, J ~7.0 H2), 7.24 (2H, t, J ~
7.0Hz), 7.32 (2H, d, J ~7.0Hz2).
Proceeding in a similar manner, but substituting for thiopheno! the appropriate 3-alkyithiophenol, the fol-
4 lowing compounds can be prepared :
3-methyiphenyl-3-methylbut-2-enyisulfide ;
3-ethylphenyl-3-methylbut-2-enylsulfide ;
3-propyiphenyl-3-methylbut-2-enyisulfide ;
3-bulylphenyl-3-methylbut-2-enylsulfide ;
50 3-pentyiphenyl-3-methylbut-2-enylsulfide ; and
3-hexylphenyl-3-methylbut-2-enylsuifide.

EXAMPLE 2

- 65  4,4-Dimethyithiochroman

To a solution of 15.48 g (86.824 mmol) of phenyl-3-methylbut-2-enylsulfide (from Example 1) in 160 mi ben-
zene were added successively 12.6 g (88.767mmol) of phosphorus pentoxide and 11 m! of 85% phosphoric



of acetyl chloride In 65 m benzene was cooled In an ice bath and treated
dropwi se with 26.712 g (102.64 mmol) 20 of stannic chloride. The m xture
was stirred at roomtenperature for 12 hours, then treated with 65 nl water
and 33 ml conc. hydrogen chl or icg#@2asmtBolBtat ed at reflux for 0.5 hours. After
being cooled to roomtenperature, the organic | ayer was separated and the

20U€0Ugyd Fi¥eHotuBontwad Fn@bba Witk Yigorous sthithg ihded SBEIBG0 hdils; trieR 66N Exdor tedPBrac

f ract i GRSTH LPeridthb bigaiflc Ryy wis adtasled\bridthd Goshiid GxtabIoN Hite3 x BB bther.

sat ur a¢ygshidvattionswéie Ediibinedidridvestiel Rt waler, sdilRited RANCO)and GairdtI NACRdiutidhs W UO  and
t he r embrftined (MgS0J)i Soiteit wad rembvad RivaBBAdIHE resie plrified byl@gelrofrifistifation (8826, 0.5acet at e
| N Hexmnps yivé e ke serhipoliyd dsagalb yeibw oitl PRIRICDCY) | 1BO((BIE ), §.90-00F (2HM)); 29508.602 t he
titl e @By MNESI967.0052H, m)at.ei-7el (fHidw)A.30-7.33 I, perr] ): [err] 1. 35 (6H, s) .
1. 92- 1. 9Ohié @bthodan Be tiséd {o3ndke S-positidn ARy Snaldues 34-xempiified’bylfis folioiing dompdunds: 6 Hz) |,
7. 58 ( 1HAAXechkimelhyltifocrohian; 2Hz), 7.99 (1H, d, J ~2Hz). This procedure serves
t0 acet y@ddimettiyt-7-ethyithiochrp@nhds whi ch can be namde by the process in Exanple *
2. 180 BEAAMdmethyld-propyititpoheomay ! - Get hynyl t hi ochroman To a solution of 1.441 g-
(14. 2405 4#riispehyi-bugyithisghromapyandni ne in 30 nl dry tetrahydrofuran under argon
at 35  4simethyliihexthiegitorinopwi se 9 nl of 1.6 M (14.4 mol) nbutyl |ithium
I n hexgnﬁ éfter stiring this solution at -78C for 1 hour, it was treated
dr opwi a solution of 2.95 g (13.389 mmol ) of

4, £2 di ggbhiéh' -ac!eﬁ!étﬂi oc- hroman (fromExanple 3) In 5 m of dry
tetra ther hour of stirring at [err], the solution was

oo t§ @moﬁphggﬂ %ﬁe%m gt to
il Sty e 2T G iban b o
and 18pglorgath :c&y&d%%m%ar%@k&aau&usm eltaidi8l With 5256 M benkéhe Sthe %

t et r ahyganndttdhs wire dofibinbd and Was 550t BarbiéhEte Wl ¢atira@d Nat At théN driéd ON

stirr edagsbameeawemmewdmmammﬁp fiasheRmadgrapty (silieai 599 ety d

acigi f acethtelithegdried) follbvied bphigSiotiraisgRton 1 80eC, D.d mm) thigive thi titke dtitpoundns @ pdls yeltdwed Wi t h
5 X 50oPMRECOCLHES RBEI6H, =), 10921198 (aM] mp2.84(3H [ s),f 20261 G8¢2H,; m)TS13¢tH, o & +8.8MR),

hydr ogess (H) ddr J €86 HaaeHek 7.95@H.u, d+-@idk)] err] and saturated NaCl, then dried
([err]) . ThHisproecadureserves thacetyipls all therorapaindsiwhich candbeawade bythe procssslin&xample 2.i ed by
kugel rohr distillation ([err], 0.7 nmm to give the title conmpound as a pale
yel®onEXAMRLE 4 PVR ([err]) ‘[err]1.34 (6H,s), 1.94-1.99(2H m,

3.04- 3. 08$3H M, 7.06(1 H d, J ~8A Hz), 7.17 (1, dd, J ~8.4 Hz, 2.1 Hz),
7.51 (4-ﬁ°m¢“‘¥“ﬁ‘3!ﬂ“¥’@mh'°m"m I arIy the acetyl gr oup of all corrpounds

prepared_as e 3 can ' ver eg to function.
ek ;;«@;ﬁa%ﬁvzﬁw“ %’#1 e
c}J;I OI‘I%&R i%ﬁsl (ﬂgﬁt ﬁg,f:nt was
gt h
Somle 9‘ M@%ﬂﬁ&ﬁéﬁ 59 soﬁﬁlie' lahmmnfﬁ and
drig SB& dgd 48’671?% 'ﬁho madrd 1818 of €6 MJes map! 1 ohr
di St' | uminh ané]ind8 U%%SZ trg " -T‘B’fd ﬁge%iﬁagwdﬂsm Mgﬁrﬁidﬂ.lﬁﬁgnpound

as a Cgined hidsdn embmxﬁ%wor% fbund, Bqaernl;nea maaté-&lﬂa lacidifled to bid ¥ witian hydidgert],  J
~THz) , chioriBe. (Tid mixtuRe Wids xifadis witfP$W 150 mi pehthneSand feicbrhibined Organlt frattione st with C aci d
t he apsm ykdgan éhlorde, Watek, Bsturhted NENCOLGINE SelRsted INEC), diten di&d (MgSDJ.rSolvent was then et hy|
4- i ;domimevedlimaedozing the edsidyd pudfiedby kupeioghhdistilatipn(107CONZE) to gvénthk tile compound
4- (4- i echogeiecyelw)solid BMB (GDE];) : &84 (6H,s), 1.94-1.99 (2H, m), 3.04-3.08 (3H, m), 7.08 (1H, d, J ~B.4
Hz), 7.17 (1H, dd, J ~8.4 Hz, 2.1 Hz), 7.51 (1H, d, J ~2.1Hz).
Similarly, the acetyl group of all compounds prepared as per Example 3 can be converted to an ethynyl

function.
50
EXAMPLE 5
Ethyl 4-lodobenzoate
&5 To a suspension of 10 g (40.32 mmol) of 4-iodobenzoic acid in 100 mi absolute ethanol was added 2 mi

thionyl chioride and the mixture was then heated at reflux for 3 hours. Solvent was removed in vacuo and the
residue was dissoived in 100 mi ether. The ether solution was washed with saturated NaHCO; and saturated
NaCl solutions and dried (MgSO,). Solvent was then removed in vacuo and the residue kugelsohr distilled

10



ethyl 5(4-iodophenyl)pentanoate. 10 EXAMPLE 6 Et hyl

4-[ 4, 4- di met hyt hi ochr oman- 6-yl - et hynyl ] benzoate Reacti on vessels used In
this procedure were flane dried under vacuum and all operations carried out
in 15, an oxygen-free, argon or ni EPogeensaBiosphere. To a solution of 533.9
ng (2.6389 mmol) of 4, 4-dinmethyl-6- ethynylthlochroman (from Exanple 4) In
4 m of drefoce@! d.S8niR v the i@ bonlpdiirdlas WeslorReKtA MK @B 14261 40

(2.72 mol Jn—mg)‘tué(m)%hl umin r?g(ane Thi s was St@l P‘r?):g at éﬂgih]ﬁ?zérﬁtl(%ﬁ

m nut es and mithe' saMBmbRial) Bt Sdbsitiing ROF 4-ibSobBizBid béiSthe SpRpRie RUPthéfolivinge6rhgourss d

t hen treateadbepregaretl :sol uti on of 410 ng (3.005 mml) of fused [err] In 4 n
dry t eta ahydetbyidHiceinphanylaeetata; doubl e ended needl e. Thereafter, the solution
.was stirred ethylBéd-lodophenylpidpionatenit es, 20 then at roomtenperature for 20

m nut es. A sehyidibiadapheryibyianonte ;@dd 6243 mmol ) of et hyl 4-iodobenzoate (from
Exanpl e 5) i et Sit-lodnpheryipentaneptdr of ur an was transferred by doubl e ended
needl e I nto a suspension of 520 ng (0.45 mmol) of

t'ef r aki®t MWL Bphosphi ne pal ad| umin 5 m drytetrahydrofuran and stirred
at roomte ‘--‘ At Ul e fr then treated by doubl e ended needl e

with the --- £ Ho—cH=0r | de prepared above. This mxture

was stirred or 18 hour uenhdvmthl ea.d 30
3N D d %lsLE In dr?eblu ya%rs an 3 X
75 m % ﬁel

sat ur at ed M @r;rz]m,@am gtm{;,ﬁ,tﬁ
removed i Ms\hikues, ABIEd adafh tb G Blﬂua 'vﬁﬁla QNuﬂBlll &3'1'0 mﬂj@ﬁga
g% et hyl aﬂetymwdmgfa ddubik ende@Hkatle A¥:

U et hyd  aentabiodm tempBratariiet 20 inugs. Waolutivn ochﬁrgWHlﬁdl) rethyl aﬂ&icberﬁédté?ﬁ'&n
oi | . PVR (E3@iie 5)ires m| dry BGahdrbfman bask@néfad by Yioubld endebindedieIntd 3 sisp&ifdion 2520 ns ,
3. 03- 3. 08 (0-25inmef)of tettakBtripBrlylppsphB@ pallidiui inS)mi driyteGahy¢rafiskan ehd sBred@t rddria fempefat@e
(1H, dd, JorR0Aninyses, taenlcrqmmee e(ided| neetlle With-tie sbiutign of the lkyriyDsinc afilorids prepared
7.8Hz), 8. a@we(mmwwsm yoo! W&Wﬁh@wm@@wﬁb@pamwmm

OQORPERPRPWWWNNNNOD

the appt omqearc@or@emg’wm FEqYPra B exiracton with 3 w715 ¥ sther, fiher iped end
hal o- subst"‘fi‘f"'ﬂild F’mbwedf'\'a@ﬁpﬁ'!ﬁrfﬁt“@mﬁNaﬂf@'WFm RrloPaient wesy
be prepar 8¢ in,yacug and;the resid T"Tsﬂ‘:m?t?ﬂ'ﬁi’ﬁ!@-' qelgier|n bexpne) fo 5
ethyl 3-[ : £ e the pound as & col-
2-14,4,.7-) - {i : - m), 4.40 (2H, q,
3[4, PR |7 AR % \ .J~2.1Hz),7.59(2H.d,J~
i %j j: g: gg; o ' Lﬁa& &7% mman mExamtfﬁidthe
4-[ 4, 4- di met Ginh 24a; p;rmy Qgggmwmygmyl | benzoat e, e‘;twhbel'ma
4-[ 4, 4o4li rretms.ﬁd'qemmgg Jshiase) | benzoat e; et hyl
2-[4- (4,4, ﬁ.e.@[eﬁ'; ;Mmé{e)phenyl ] acet ate; et hyl
2-[4-(4, 4- drmmmmﬁmmmmﬁmm&mhet hynyl') phenyl ] acet ate; ethyl
2-1 4- (4, 4- di ety Ds-4/dipstnmyibdiiomanis-gigthynylfbepizoaielly ny| ) phenyl ] cet ate; 45
t hyl 2- 4- ( 4etiyl H4tedithathyi-T-ethylthisthnineoiérviethgnmyilbenydatt;hy ny| ) phenyl ] acet at e; et hyl
- [ 4- (4, 4- di ot S{M4-dimetvhT-piopyithiocbromancEyle®ynyiltentogley | ') phenyl ] acet at e; et hyl
-4- (4, 4-di mmjmmmewmwmmmf& pal¢ ) phenyl ] acet ate; et hyl
[ 3- (4, 4- di neiihad4timht i W ta¢et ate; et hyl
[ 2- (4, 4-dimmt beberyllaselaleat e; 50 et hyl
- [ 4- (4, 4- di 9A Bt Arcdime Jipbenyilerei®®phanoat e; et hyl
[ 3- (4%4-di i phevias@Bancat e; et hyl
[ 2- (4, 4-di 3, LT ?ﬂ‘? q noate et hyl
-(4-(4, 4-di 3 1 et hyI
-[3-(4, 4-di iy ' A ' but anoat e; et hyl
-[2-(4 4-di ek I hite AR R s e it il lput anoat e; ethyI
-[4- (4, 4- di gii) ele D umie MBS orine MRpionBENt anoat e; et hyl
- [3- (4, 4- di gl Spplex BiaehpBideiRonkdntlyIthe anoat e;
ethyl 4-[4-(4,4-dimethylthiochroman-6-ylethynyl)phenyllbutanoate ;
ethyl 443-(4,4-dimethylthiochroman-6-ylethynyl)phenyljbutanoate ;
55 ethyl 4-[2-(4,4-dimethylthiochroman-6-ylethynyl)phenyllbutanoate ;

ethyl 5-[4-(4,4-dimethylthiochroman-6-ylethynyl)phenyilpentanoate ;
ethyl 5-{3-(4,4-dimethyithiochroman-8-ylethynyl)phenyljpentanoate ;
ethyl 5-{2-(4,4-dimethylthiochroman-6-ylethynyi)phenyllpentanoate ;

"



et hyl 5-[2- (4 4-di met hyl t hi chroman- 6-yl et hynyl ) pheny] pent anoate; 11 EP O
290130 Bl et hyl

2-[4- (4, 4, 7-trmet hyl t hi ochr onan- 6-yl et hynyl ) phenyl ] pent anoat e; et hyl

2-[ 4- (4, 4-di net hyl - 7- et hyl t hi oclepamo1sos4l et hynyl ) phenyl ] pent anoat e; et hyl
2-[4-(4, 4- dinethyl 7- propyl t hi ochroman- 6-yl et hynyl ) phenyl ] pent anoat e; et hyl

2-[4-(4-dj enyl]pentanoate 5

et hyI 2- Lgﬂf: mmﬂm{g@,&k frn %‘%ﬁ% ngghgynyl ) phenyl ] pent anoat e
and ) -

2- [ 4- (4 4;@,{,:@;: T'H‘memyl 7¢mﬁm an's-yl n’;ﬁpmgﬂmw ] pent anoat e. EXAMPLE

7 10; D phﬁﬂ)ﬁl[uﬁmhm{ W73 b@,ﬁﬁm erfanadie | gn@- 00l ed sol ution of
12.2 g (1 éiee-aRidei 1 AoRicuibmar Syiafpnan et and 11.9 g (150. 44
y

mmol ) of pyridine in 100 m of tetra furan was added dropw se under
argon aExAMRLEi7on of 38.5 g (143.21 mmol ) of di phenyl chl orophosphate in 100
mX.of tetrahydrofuran. The nmixture was heated at reflux for 3 hours 15 and
t hervo c oBiphedylB3mbthyl-3-buwlerctiyl plidsphatel | t r at € was concentrated in vaouo and the
residue dissolved in 400 M of 1: 1 ether and hexane and then washed with 2
X 200 m \aeeice-copfpdieplutioniof | 12:2 (14 NeEahmelof Gmiethul-Bbutendrd Alirich) and 119 g (144

sol vent"mﬂ)sdméfﬁmpm'm W#M@Mse“mwﬂaf (14321 ow

he i
ZI 725( b‘?fI"P "Sf”B@P'(QSP‘Fa n 02 ¢%@MW“JWW@E‘° ve&i:gOOmloH ),
4, 4- Di

rwehf gt&'sﬂz*"@&ﬂﬁa pd 043
) e fﬁ“ﬁﬁzﬂ%ﬂg e R

tre%e%gﬂ&s@ 0 g (0.135 nol) of d| phenyl 3- et hyl - 3- but en- 1-yl phosphat e

(from 7), followed by a 5 ml carbon disuifide rinse. The m xture
was stb%%cg_wa%@ltenperature for 21 hours and then quenched by pourung
onto 7 ltre of 1.5N NaOH. The m xture was extracted with 1 x
600 m angegas, Ma&nﬁt&%mm{@ﬁg@%%ﬁﬁ%ﬁ&ém&wmm n&@ﬁﬁ&ﬂ with
2N Ng Ohba.cg{oiedinalsloriaérol. Tirmitie Vs SiVEPRDPC 1oPO5 HEUR bndifich teBBBWRIU3l0Y (Wags/0 and
the 30 mélpoF diphenyHUhdtivl-S-Butéii/t ﬁbﬁa&ﬁaaﬁlmm\am foovied by & § il carth SikUMRIE riisB,
hexane) Treniiny Wad difted dt idofh téhipERAIE Tor 2 hoits &ridltih lgtenBhediby pourtidntd 700 § jop 8ad 11. 34
(6H), li8af 15NNadH frhe mikturedvad Sdractéd with Hlx 600 mi and B 3G0inll ethei The bomBinelitdther flacS Hz ) |,
6. 87 ( lidps were wdshe@with 2N NaDHSsahirgted NaCOahd (dddd, (MhSD,). Solvént viddremdvedinizgcuo sndite ( 1H,
dd, 3d -@sidudpyrified byHiazh chrdmatograghyi(silica r 2% etherdrhexdna) to gividthd tib campogndiala @ colorless

cor r es pRinRMR (CDS:)8]: R34 (Fhid A §P-1485 (2Hpm)e £ 65-4.20 B, me), :80(1H) dd,J~ Stz AbH21R 8.87 (dH] owi ng
conpountde’ ~&%z, 1.5 Ha), Z07/(1H, tde8yIHe 1 Bhizh .26 (THAddlY nBaHR) 1.5H2Rt hy| chr oman;

4, 4-di rre smﬂ%mwr-@mmm"wmn@mmwhwmmmmrmn be prgpargix AVPLE
9 4, 4-0F LcBmRRUBYS;| chr oman To a stirred solution of 7.94 g (48.9425
mml"’f of é’ﬂ ﬁroman (fromExanple 8 In 70 M of nit- 45 °

r.onmet hane Marggn 4.0 g (50.96 mmol) of acetyl chloride
ot oved g Eﬁ" % alum - numchloride. This was stirred at
roomterrp f'"Lf "MA%Burs and then cooled In an ice bath and treated
sl oy, pgm of 6N hydrogen chloride. The resultant m xture was stirred
at roonﬁ*a‘rpm‘ature for 10 minutes and then teated with 100 M ether and
t he Orgéﬂbﬁnbmmrﬁd The organic | ayerwas washed with water,
sat ur at ated NaCL solutions and dried ([err]) SoI vent was
removed lmoumsamnmhﬁsé@«amlmowﬂmﬂrw hﬁﬂ% G0 aPopar( Sl i ca
. 10% et irbthére Wadhdiied Gndechigi @:9)g.(50/98infmdlyaBacbipll chieid dollbyedby 6.8 lg (53 Wimol) of alumi-
num chloride. This was stirred at room temperature for 5.5 hours and then cooled in an ics bath and treated
slowly with 70 ml of 6N hydrogen chloride. The resultant mixture was stirred at room temperature for 10 minutes
and then treated with 100 mi ether and the organic layer separated. The organic layer was washed with water,
saturated NaHCO, and saturated NaCL solutions and dried (MgSO,). Soivent was removed in vacuo and the
&  residue purified by flash chromatography (silica : 10% ethyl acetate in hexanes). This was followed by kugelrohr
distillation (95-100°C ; 0.15 mm) to give the titie compound as a colorless ofi. PMR (CDCl;) : $ 1.40 (6H), 1.95-
2.00 (2H, m), 2.58 (3H), 4.25-4.30 (2H, m), 6.83 (1H, d, J ~8.0Hz), 7.62 (1H, dd, J ~8.0Hz, 1.5Hz), 8.00 (1H,
d,J ~1.5Hz).
Proceeding in the same manner, the other chroman compounds made as per Example 8 are converted to
&5  their respective acetyl analogs.
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3

di stllatlon ([err]; 0.15 mm to give the title conmpound as a colorless oil.
PMR ([err]): 1.40 (6H), 1.95- 2.00 (2H, m, 2.58 (3H), 4.25.4.30 (2H, m,
683 (1H d, J ~8.0Hz), 7.62 (1H dd, J -8.0Hz, 1.5Hz), 8.00 (1H, d, J
~1.5Hz). Pr oceedi ng in the sane nmarkPR3904¥BOt her chroman conpounds nade as
per Exanple 8 are converted to 55 their respective acetyl anal ogs. 12

EP 0 290 1s8RaNieRSAMPLE 10 4, 4-Di net hyl - 6- et hynycchroman 6 To a
solution of Z.47 @ (24.41 nmmol) of diisopropylamine In 40 n dry

t et r ahydr of,¢:Dinethyiglethyngleigaimanat [ err] was added dropwise 15.2 nml of 1.6 M
(24.32 mol ) n-butyl TithiumIn hexane. This m xture was stired at [err]
for 1 heour arfdasslionohi2edy(24. Mmdekopmpylan&eMDmdmtaMdrdﬁ:@ﬁu@en(a&bn@B—Ml)
of 4, 4-di dedgiropwise 49.2 o6 h8\M (24,38 mmel) achyiyl injhpxade. This ghixture was stirred at —78°C
of t et r ahydfoo! heunand mf@ﬂle%dfp asolptiono 4-9&9 4:3 vormel) of tilimegvl&-astyichroman
tyeated wi F'H“‘M%’?’M'Udfym "’"ESFFFO 735590 Lhnyk the solytien wasfrsated “'
bath was t#2éM %m %ﬂﬁ"!t' H@f?@%&?@% rThmﬂsrlnﬂé’ﬂtM“ !’P'r femated and F‘BEﬂ?F“"' m

t enper afur FP
doubl e endgd Needle Lol
using 4.95 9( 23 g2 1ol , ﬁhﬁ‘ St
mol ) n- bufeitt B bl ¥, o
cool I NgysbabBanbi oﬁmdum W xmrm.a&m{eeﬂ%s
hours and m&&ﬂ &f in veidsh 242 Jr1prara
The m xt ur ges: 10%te&@rdcadmwﬁeba )Muawmmﬁﬁ‘dﬁmm(@w% aismmgnema
conbi ned 1poun@éisitolofless Erpstdllind Soid m@bwsmﬁm)hm:mn ) 300 {16is), 4/BUA(2H,
Sat'ur at ed g BI7b (19d, JSEEHZRV.22I(TNAdA J SAb Hi,i2cans), asi(ibea~aetad ([err]).
Sol ventasas t lusing thiswsited, theacetgicladvativesimadedn Exapipls 9arquonveftedid the\sthiybybfom.
chromat ography (silica: 10% ethyl acetate in hexane) followed by kugel rohr
distillati BXAMRLEM]; 0.35 nm) to give the title com pound as a col orless
crystalline solid. Pl\/R([err]): [err]l 33(6H) 1.81-1.86 (2H, m, 300
(1H,s), 4. EuddiH agid-yletwnyllbpnzogte g3 5H7) 7.22 (1H, dd, J -8.5 Hz,
2.3Hz) ,#7. 44 1H d ~2.3Hz). 29 1liJsi hls et hod, F'fhe ac

9&?"8%

T A e %g;ﬁ%fgg ¢
O ect it 0 TR0 R B

this proce

carri ed,ou Eﬁmsga S Qi 1o bR i& ird]
of 509A"ny *10)
o e %‘“ %f@.,mm%%mwd WA,

(2.75 ol a.gemwsaewwmoumzba&. Py r&h@ﬂw&ﬁﬁnﬁé&%@méﬂhm Sédie]
for 30 m nubRSsuspansic of 580G @emm%@maawm phbsphine PaIlRSNEH.5 il lalyQbtralfiirdidiant hE
sol uti a8 Ve strfsdlafrtontitgMpdiatin® for Fniijuted| tHenitidatad Byldoubled dedinkéiciwith e WblitioR ofalkynyiS O
mg (2.79 nzmd chiofide grepared aBove.CThe iixturd WS stifedat foom @émpeiatore fart 20byre aif théncddenthisdn g
oubl e ewithdck and 8aihief 3Nyarog@cctibtidel The fbituré wasthenasgirastbd withedtk 7Z5tml plérahd éthar ext-
hour and t faciswere conahined arglweehesdlisuncessively withsatotated NeldCOsand satusstedivaCbsoluiGs afid thep
(2. 74 nmol Yried (MgSOkh/Soluentiwas remioend imyacuo andhthelrepfiuediirthenpyrified by flablychrapfategaphy\(silica:
t r ansf e'PreB" 9%8%'&!’\%@?)#@9@!"@%%"9“@@0 payed asiawhitegolid BMR(SPGIL) : HB6/GHM )
of tetraki 13‘! mgﬁbé !ﬂl’ééi-é#ﬂﬂi-'s) 10 @Haa, § o SHEh Gt dah ~84H2)and
stirred at728/3 itz EZ)F 0 (1H, 4o rrR24R3), 7-5?1@H 4, 1‘5517 Eﬂ % @’615'0# =8.2hged

the

dl h Usies Bqcesipre @B appfp
it u(raewvv; @%ﬂ%ﬁ@%@%ﬂ%@ﬁﬁ g wmﬂ&a%mﬁeafew th

| ce and®30® f n, chl he gl xture was then extracted with

3 x 75 mM et 4" ° 9‘9‘ chm"%_c"&he 1ned and washed successively

W th saturatg mﬁ@n ns and then dried ([err]).
ﬂd“m@t

Sol vent was LHHRYE g_ H;%a urt her purified by flash

“chromatspgr apbmy,(-;quy%et z@g Iate I n hexane) to obtain the
captioned coaaglzqd‘;@.mnﬁ |é nﬂﬁ&%err]) :61.36 (6H), 1.42 (3H, t,
J ~7.3Hz), 1eﬁﬁ34[4,86mkﬁhbnrdﬂan-e@xe&&nyﬁb&5oaﬁe?.H M, 4.40 (2H, q, J~7.3Hz),
6.79 (1H d, ethyl284,4-timpthyichroman-6-ylethynyljbenzoate ;

ethyl 2-[4-(4,4,7-timethylchroman-6-ylethynyi)phenyl]acetate ;

55 ethyl 2-{4-(4,4-dimethyl-7-ethylchroman-6-ylethynyl)phenyllacetate ;

ethyl 2-{4-(4,4-dimethyl-7-propyichroman-6-ylethynyl)phenylilacetate ;

ethyl 2-{4-(4,4-dimethyl-7-butylchroman-8-ylethynyl)phenyljacetate ;

ethyl 2-[4-(4,4-dimethyl-7-pentylchroman-6-ylethynyl)phenyllacetate ;

13




728 (iH, dd, J ~8.1Hz, 2.2 Hz), 7.50 (1H, d, J ~2.2 Hz), 7.58 (2H, d,J
~8.7Hz), 8.03 (2H, d, J ~8.7Hz). Using the sane procedure, but substituting
an appropr.i ate ethynyl chrornan from Exanpl e 10 and the appropriate

hal o- substituted phenyl ester fepoaebisogd e 5, the follow ng exenplary
conpounds can be prep- 45 ared. ethyl

444, 4,74 AsTat] APASEY thyl
4- [4 4- dfe%{ﬁi—ﬂ“mfgf% nmﬁz:é’éé %ﬂﬁ@enzoéﬁe eet Kyl

4, 4- digingptalpds; ,,95% Ml .] benzoat e; et hyl
4,4-d n t
51 4, 7wbmm:§n&r6ﬂaﬁmn 6-yl et hynyl nz“g}?}f}e‘z"ﬁﬁ ﬁ?/.fm‘mmy’&mm&
4,
4,

4, 7ot 3 B0 dinéthyidiRmah-sylehinyshshyitesareas .2, et hyl

4- dietipitdH-{aphdimemyichfomgh-6iylainylidhemButinbste ; et hy|

4, 4- di rethiilyB-(ila-dimethyidhroariahi-Bplginiriyphenydibuttnosté Ny | ‘

- (4, sthyi-4He-{4xtedingthybdhromam-8-yisthyriyldhiayibtitanpsteny | | acet at e; 55 et hyl
- (4, stwliSe{4idimathyichtopiac-Bylethpnylithenylntavomye ;) phenyl | acet at e; et hyl

4- (4, atufiSiR{4idimathylohtoman-Giviebynatiphenylipentangatesl ) phenyl ] acet ate; et hyl

4- ( imethyighrogiac-fryistnmyllnbeslpantapentd ;) phenyl | acet at e; et hyl

4
0

4, SWi2s(4eh T-oimetindchiomap fryiotumyl jphenyl I acetate; 13 EP 0
SE——

mwmwgmw ] acetate; ethyl
paaleit e: et hyl
prehtoman-fyie '@dethw 3-[4, 4

@ 1

ninosty
Bnogs hy

W,
i

égéﬁggﬁgthylchronan 6- er- 5 t hynyl ] phenyl]propanoate; et hyl
; thylchronan 6- yIethynyl]phenyl]propanoate ethyl

4 4hdé@ﬁtb )ﬁhﬁrm mmﬁs Mmés]d%ﬁmﬂyﬁﬂ Q%&um %*UJlnmltaneously
mamghnmamymbgmms&m of oA, P NSt 304 B-dinfyiéhroman-6-yl)

4 Aethiinyiibbrizydtes (oM EXahipledt1)ih Sileihad] Undéraigaavatkioy;ml 61al)81 M (1.27 mmol)

4- ( dojulion/of patassiar hydraxIde Miemandbariwatet) YR ikt s StiRed it 60 Bnparafitd THHEO hours

4, 4- shditheh bohtentivas rdmoved In vaeBo) The rgdidue Way disshivatings rhijptwrité anddxtractedwith 25 met hy |

-[ 4- ( of etherhindrthia gther BxipacOiisgarddik Themnuebus ihyecwdspriyiistinithgihdigh aveticatiiaind extrectéty |

2- [%- ) withas.>cf0rmal tofgther. Ethan exttacts mmnneﬂamwmwmmnmnmmmmmw

2[ 4- ( 4379 SeieMoRD4)- Saiveatwas|then remayed iy und pe a whiter solid. MR et hy |
2-[ 4- ((ﬁc%kﬁ?hféf'ﬁ?@ﬂwﬁé& 0 @2Hy Pk Z Wgﬁ g eﬁ#H})kaﬂ(ﬂMﬂ»tJe'wz'
EXANPLESHRD 750 (1H, 8, Jq1 19Kz 7182 [Hofrd - P%? ;Eq Abgy c aC| d and

4-1 4, 4~ qEmeeyia e l@hmaﬁm used
| n % hi Yetnpgiks ﬁd' =~" ly

it Solid, : ; 1:9371.96 , 10 1 2
ot b“aﬁ ' I Vil eﬁm%ggf ﬁwﬁs‘éx%gg@zl) in
underz‘isroéo ] eﬁf"ﬁ?‘f

vyl LA
“2m et ha%o i
- sol it ot assi um hydroxi de in et hanol and water. This mixture was
st i#re%gg;‘r'gomterrperature for 60 hours and then solvent was renoved In
vacuo. 4 {3 3simeanichidRa etfl) h hdt 25 m of water and extracted with 25 ni
of etHhér an € ether extrac arded. The aqueous | ayerwas acidified
Wi th gl aai260 m@atied fak istited elth@siired @ldBsbing funnel, a nitrogen inlet and a thermometer. In the
- 45  flaskis placed a solution of 379.5 mg (10 mmol) of lithium aluminum hydride in 30 ml of dry diethyl ether. The
solution s cooled to ~65°C under nitrogen and a solution of 3.3441 g (10 mmol) of ethyl-4-{(4,4-dimethyichro-
man-6-ylethynyl)benzoate in 15 mi of dry ether is added dropwise at a rate such that the temperature does not
exceed —-60°C. The mixture is stirred at ~30°C for 1 hour and the excess hydride is then destroyed by the addi-
tion of 300 mg (3.4 mmol) of ethy! acetate. The reaction mixture is then hydrolyzed by adding 3 mi of saturated
s  ammonium chloride solution and allowing the temperature to rise to room temperature. The mixture is then fil-
tered and the residue washed with ether. The ether layer is then washed with saturated sodium chloride solu-
tion, dried (MgSQ,) and then concentrated in vacuo. The residue is purified by chromatography followed by
recrystaliization to give the title compound.

By the same process, the esters or acids of this invention may be converted to their corresponding primary
55  alcohol analog.

I\)I\)NN(ﬂ-h-h-bw
—~ 1
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30 with 4 x 50 ml of ether. Ether extracts were conbi ned and washed with
wat er, then saturated NaCl solution and dried (MgSO4). Sol vent was then
renoved I n vacuo to give the title conpound as a white solid. PVMR ([err])
1.39 (6H), 1.86-1.90 (2H, m), 4.23-EP@Z0(@#B1mM), 6.79 (1H d, J ~8.4Hz),
7.28 (1H, dd, J ~8.4Hz, 1.9Hz), 7.50 (1H d, J ~1.9Hz), 7.81 (2H, d, J

~8.3Hz), 8.&8nke4d d, J ~8.3Hz). Enploying the general procedure descrl bed
above but l]?l_l’i%—'hl stead ethyl 4-[4,4-dinethylthlochroman-6- 35

yl et hynyl begaaivithiitireranteaietiyhil-1S9cetoxymethylbenzene -

4-1 4, 4-di net hyl t hi ochroman- 6-yl et hynyl | benzoi ¢ acid was synt hesi zed as a
white salid.. RibRitioh 6fi219R g (10 nimol) 4 44 }-dimbthPichrimenss-yiettignyilbenzyl alctliol, 800khY (| Eshinol)df ,
7.09 (I H, dyjacial acgticTcitiZ206 g{1MEmdl)dfdicidiohekylcehainhithe and 460 iy (3,765 maidl) ¢f Yrdimethyladhi-
-1.7 Hz), ‘hopRidip@in,150iml methylebe hiddd |s sBired 3t (o temperafiire-for 48 hewry.. ThPregcliv ehbduze is n
a.simlar rfeamfitered and the residegwashedwith §0ral pfimegivieneahiotide. Theritrate isdieniconcentrated in vacuo
Cd.,;,f es pondqugthagqsyge Is purified-by:. graphy followed by recrystailization to give the title compound.

4-1 4, 4- ® et hiVeMecsiusmey e psferifnAey of e paimatyqispholg opthis ipypntign.necked f1 ask

is fitted th tirrer, a dripping funnel, a nitrogen Inlet and a
therrmrretevgﬂﬂﬂ—ﬁe 45 flask is placed a sol ution of 379.5 nmg (10 nmol)

fdry di ethyl ether. The solution is
= sotution of 3.3441 g (10 mmol ) of

of I'ithium ‘ .

cooled tp ClD il 0-o

et hyl - 4-((4, 4A96|£E’3ﬁ£\=y|'3§@§ Gkl BIGaE In25 il orbtiilend dhicHleis Fhd3E"

i s added drl&@%&ﬁeﬁasl@eqbﬁ é%vﬁth' Qﬂn% ﬁﬁ% ﬁ‘re-d&lﬁﬁzmﬂg% ﬁ‘aﬁ‘?ﬁﬁd?;

[ err]. The wiihyig Gubbs: THé sdlutisiFls ddolek @5 Ldo°C awd tﬂ.eﬁmufed ardpwibd WithdoRifich dI Y875 @41 S -
U dest r Qe dpyimetif sakfdsitie (disiliedfrérh calditih WdridePind noPsthyidne hibijte odér@!fié Minutd he

reacti ome mpetiadl Therehictioh Mixtubeisthe siivedct LB0°Gdckinadditdnal0 wihutes A ssiation 6f 2192 g (10 mmol)

ammoni um c lof &4 4+dimsthyictronean-62ytathysyl]benzy algphbl inct0mbofpathglens chlotide is thehadie to thexac-

t enper at ur dion mix@reravartaipedodiof S thinatas. The mixtire lscstiretfar atfivther 15ninites andis thea tredtddiwith

et her. The 586g€50 ninao))of tridthylaniiner Theselinadativistthen sentovedend the mitiire isallowedip wehm tembro -

tion, dri edeniderturd. Thigyw of water ixthencaddadte the tiure and stining I eantinued foga furthes 1minités. ed

by ¢ hr ot age arpmlc Iwr b élweaeps?te# and thesaquequp laygr iseptracied g‘?“!'%ﬂ mplipbmethylene chleride.dheid.

By the san® #s"dmas'zse puecessively wihdilyte Giel watenanddiluteiNe.CQ, ﬁﬂyﬂ ed

to their c @JW@T‘ "Bgz! “°3'H3"T)'e§%i?§6‘
Exanpl e 14 net be ne

sol ut i op, of t '??b‘f‘ﬂ? AR ?%Wﬁ- gﬁ? %ﬁ&/ {}H"B %zz'@fme&ﬁ
al cohol %{mﬂ nmol ) of glacial acetic acid, 2.06 g (10 nml) of

di cycl ohex ilmde and 460 ng (3.765 mol ) of 4-di nmet hyl am -

nopyri di ”94-[45‘,4-3351(& Shidhe€d at roomtenperature for
48 hours. (T 0 ered-and the residue washed with
50 m ofs met Wuﬁwshl(mmm soﬂm o:fdtdyt.ﬁa”gh&mﬂu&dnm:; Shdt s phicbdih 8 8-nbdked RSk ted N
- the resi duaith & nRRttianical SfiveR \a réfilk EdiBénagHpritdtled b b URING b dind £presstleablaliang disppihng

gi vie the t ifinhe prteeiee byd dryih@tube. ThelfiasiSis Poodatlal ice-tathy/ank @ sulbA of 219 G S0l \of ey
of_1 he pri rabyxaliblydétdnsExample 15 b 10 mof dry isther.is dddedsidwly with vigorous stirring. The cooling bath
4-[ 4, 4- di mithen rehovediand tie-mbivae begtey birefloeforDbaiethe enbxhie ibthen tasteid van ik-sdit LBGGNY
(11 nmoko) &fmi brssireted agimotiih chialidesalution is adied Theiwixiure i9imed fors fusther hijdueand then fil-
chl ori de | dergs anddhe residug washed mitk tivof 10 sl Rortiang Thee tethersolution is ghen separated, dried

t her momet e(M@FRY) angléhe gtheryemevad i The wg'd o1 Ryified by HE’?@Q‘?G‘QPP\?’G"%GWW ng
t ubes. The B?‘i?[‘?"(ﬂ’?"’l"?‘@?ﬁﬂ“l?ﬁ“ err] and then treated dropwise wit

sol ution of réberﬁo v;g%ﬂ"’?ﬁ?gﬁé‘:gg WPHW“?‘H?’P’%{FWJ WBP@?’“’ F@'Heﬁ“ffg'fﬁ"l‘,’a'f“@? um
hydri def® | fRgA° %ri de over a five minute 20 period. The
reaction m tuprlee sthenstirred at [err] for an additional 10

m nut es. As of 2.92 9 (10 mmol ) of
4- (4, 4-di \ ofar: £ A | in 10 m of nethylene
thloridg i tl‘bb ot n over a period of 5

m nutes. The lmom%ﬁonjleﬁ ﬂésk ts'%i&ﬁ%i %«ﬂs&%&#ﬂm&ﬁa&h Rb&andehdhe m %
treated W fplbe A diitur of 243 d (1Prhoholf0r 4-f(k 4-GimBinliciidnieB-yiellyRyio&tRa1deRd 4 @5 fbAaY))
removed andfdnhRindds Mbidrdl, 2 g S¥ploRwRskulidhic Wl MbrioRydk2i64Rd 10 ml of anhydrous benzene is placed
in the flask and the mixture heated at reflux under nitrogen until close to the theoretical amount of water Is col-
65 lected in the Dean-Stark trap. The reaction mixture is cooled to room temperature and extracted successively
with 5 m} of 10% sodium hydroxide solution and two § ml portions of water and then dried (MgSO,). The solution
is then filtered and the solvent removed In vacuo. The residue is purified by chromatography and then recrys-
talliztion to give the title compound.
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tenperature. ;Thirty m of water is then added to the m xture and stirring
is continuedifor a further 10 mnutes. 25 The organic layer is then
separated and the aqueous layer is extracted with 20 m of nethyl ene
chloride. The organic | ayers ar EPoteemtsm®@tbi ned and washed successively with
dilute HCl, water and dilute [err] solution and then dried ([err]). The

sol Ut i On  insa sho@rmdninbr} &nyQdeRYaE ol kEBRES HisAwahtioh %y%&&%%@ﬁdﬁ&‘ﬂ&ﬁ.' S
purified by chromatography followed by recrystallization to give the title
conpourgkamglads al cohol s of this invention may be oxidized to their
correspondi ng al dehyde or ketone by this nethod. 30 Exanple 16

4- [ 4 4- Di Resferaplydhese nempogadgimey heatipiinisteréditegioally usisy perioudifonniienvas SachIormulation FOUr
m of 3Jmaybgeagfollawsi ) sol uti on of ethyl magnesiumbronmide In ether is placed
in a 3-necked flask fitted with a nechanical stirrer, a reflux condenser
protected by a drying tube and a pressure-equalizing dropping funnel
p{otected by a drykngreddentThe flask i s cooNellght/Rarteatbath and a
sol#®ion of 2.9 g (10 nmml) of the carboxal dehyde from Exanple 15 in 10 ni
of dry ethgéﬂgﬁﬁigﬁed slowy with vigorous stirring. The cooling bath is

t hen renov e m xture heated at reflux for 3 hours. The m xture is
then cooled I n Batfiseidalt bath and 40 5 nml of @agurated ammoni um chl ori de

"

solytion |Is addggp The m xture is stirred for a fugther 1 hour and then
fil-"tered and *Qe reii due washed with two 10 m "pOrtions of ether. The
ether sol ution #LCPRRA U8Barated, dried ([err])58n@ the ether renoved in

vacuo. The resiPokyethyienepGivEbRd4by RPr omat Oﬂigghy foll owed by recrys-
allization to give the title compound. Using the same procedure, but

su giitutingﬁnother al dehyde, any of the other aldehydes of this invention
45 can be verted to a secondary al cohol. Exanple 17

4-14, 4-D et hy | gé¢ Phes@ 6- vyl et hynyl ] - 1-di net hoxynit yl benzene 50

Ar ound- bot t one ask is fitted with a Dean-Starkapparatus under a refl ux
condenser prot d by a drying tube. A mixture @13.48 g (12 mol) of

4-[ es4, 4- di net hyAdokohregey| et hynyl | benzal dehydgy g.80 nmy (15 mol) of
anhydr ous net ha‘?};& 5 esul foni ¢ ac] d nonohydrate and 10 m of
anhydr ous benzerie fos%c&lfﬁéf*@f#]fﬁsk and thef™ xture heated at refl ux
under nitrogen until close to the theoretical amount of water is col- 55

|l ected In the Dean-Stark trap. The reaction m xture is cooled to room
tenPerature and extracted successively with 5 ml of 10% sodi um hydr oxi de
sol uti S¥!%®Ad two 5 nl portions of water and then dried ([err]). The
solutiqp'isftﬂﬁn filtered and the solvent renoved In vacuo. The residue is
puri fi By IUHP fAleHine-Sansrasting $iatas : AJe BECH/DE: FRy EBJT Mol WiNle SBne titl e
co und. A m"I!EcFof 9%90]13 Bl In a simar manner, any al dehyde or ketone
of this Invention ma Rbnverted to an acetal or a ketal. Exanple 18 5
Preferably, these conpounds may be adm nistered topically using various

fiorimul at i ons. Suchdf ormul atio @&R)a8 fol |l ows. | ngredient

Wei ght/ Percent 19 S ) ingi d

0. 1eBHT _ X . 0.1 At cohol USP
58.0 Pol yethylene d yco‘a 400 NF 41.8

where X is S, O or NR; where R, is hydrogen or C, ¢ alkyl ; nis 0-5 ; Ris H or C,_q alkyl and A is H,—COOH
or a pharmaceutically acceptable salt, ester or amide thereof, —CH,OH or an ether or ester derivative thereof,
45 or—CHO or an acetal derivative thereof, or —COR; or a ketal derivative thereof where R; is —(CH,),,CHs
where m is 04 ; or a pharmaceutically acceptable salt thereof ; wherein said esters are derived from the satu-
rated aliphatic alcohols or acids of ten or fewer carbon atoms or the cyclic or saturated aliphatic cyclic alcohols
and acids of 5 to 10 carbon atoms, or are phenyl or C,_q alkylpheny! esters ; said amides are unsubstituted
amides or are mono- and di-substituted amides derived from C;_s alkyisubstituted amines or Cy.¢ alkylaliphatic 3
&  cyclic amines or phenyl or C; 4 alkylphenyl amines ; said ethers being C,_g alkyl ethers ; and said acetals and
ketals have the formula—CK where Kis (—OR}, and R is Cy_¢ alkyl or K is—OR, O—where R; is C, s alkyiens,
straight chain or branched. !
2. The compound of claim 1 where nis 0.
3. The compound of claim 1 where nis 1.
55 4. The compound of claim 1 where n Is 2.
5. The compound of claim 1 where n is 3.
6. A compound according te any one of claims 2 to 5 wherein Xis S or O and A is—COOH, a pharmaceuti-
cally acceptable salt thereof, or an ester or amide thereof.
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- of "claim 1 wher

20 Ret'inoid 1 BHF ———

0.1 25 Al cohol USP

morogorop celluose’ " S °G§° L

1. A conpound of the fornmula | [err] 40 where Xis S Oor [err] V\,here[err]

i N hydr og@Rinfiér rheéfthér] ay'e)denyd® of Ketohk oF thiSinbehtdd nﬁHy[be eorvaited Yo arfdethél or @ kétar; - COCH

or a pharmaceutically acceptable salt, esier am de thereof,-[err] oran
et her Exa ier derivative thereof, 45 or-CHO or an acetal derivative
T, or |

t her eof

err]jor a ketal deriative t hereof where [err] where mis 0-4 ;

or sa phaPrefacbly)thesa compoandsay b hdministered topieallg asing valions Pimiulationsd Stch fawmalation €
der i vemhybe esfolldwe. sat u- rated al i phatic al cohols or acids of ten orfewer

carbon atons or the cyclic or saturated aliphatic cyclic al cohols and acids
of 5 to 10 carbon atons, or are phenyl or [err]al kyl phenyl esters;

sai d

am des are unsubsingxeddent des or are nono-NskghtiPexdentt ut ed am des

defd ved from[err] alkylsubstituted am nes or [err]al kylallphatic 50 cyclic

am nes or ghfnxi gr [err] al kyl phenyl amnes ; said ethers being [err]

al kyl eth

said acetals and ketals have the fornul a--CK where Kis

[err]and R is,[Bet}ablisll or K in-[err] where [er0J) al kyl ene, straight

chgjn or brancggg. 2. The conpound of. claim1 e nis 0. 3. The conpound
f iﬁ- 1. 55 4. The conpound Of claim1 where nis 2. .
5. The corrpounﬁ 6Phed P8P1 where n is 3. 6. A &fwlbund according to any one

of claims 2 toPSlyethylen¥ Giytol 400NF A is- @38 a pharmaceuti- cally
aﬁl\ﬁpt abl e salt t hereof, or an ester or anide thereof. 16 EP 0 290 130

C L M S * In a simlar manner, any al dehyde or

ketone of 9-!115 I nvention may be converted to an acetal or a ketal. Exanple
18 5 Pr eg@e#Rb¥a t hese conpounds may be aggmyni stered topically using
various formul ons. Such forrul ation may be as foI | ows. 10 Retinoid
0.1 15 BHT . _ 0.1 _ 0.1
Al gohol USP Alcohol USP . 988 0 Polyethylene dycol
400 NF 4 finoid _
0.1 BHT Hydroxypropyl éaiiﬁﬁo'gpe 2.0 0.1 25
Al cohol USP , 97.8 Hydr oxypr opyl
Oe!_’ol ul ose _ 2.0 30 '

Claims

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, L1, LU, NL, SE

35 1. A compound of the fonhula I'
S . . ><‘ : C/ (CHz)n-_A
40 X AR I

where X is S, O or NR; whese R, is hydrogen or Cy_¢ alkyl ; nis 0-5; Ris H or C,_g alkyl and A is H, —COOH
or & pharmaceutically acceptable salt, ester or amide thereof, —CH.OH or an ether or ester derivative thereof,
45 or—CHO or an acstal derivative thereof, or —COR; or a ketal derivative thereof where R, is —{CH),CH,
where m is 04 ; or a phannaceutically acceptable salt thereof ; wherein said esters are derived from the satu-
rated aliphatic alcohols or acids of ten or fewer carbon atoms or the cyclic or saturated aliphatic eyclic alcohols
and acids of 5§ to 10 carbon atoms, or are phenyl or C,_g alkylpheny! esters ; said amides are unsubstituted
amides or are mono- and di-substituted amides derived from C;_g alkyisubstituted amines or Cy_g alkylaliphatic
50  cydlic amines or phenyl or C,¢ alkylphenyl amines ; said ethers being Cy_¢ alkyl ethers; and said acetals and
ketals have the formula—CK where K is (—OR), and R is C4_g alkyl or Kis—OR; O—where R, is C,5 alkylene,

straight chain or branched.
2. The compound of claim 1 where n is 0.
3. The compound of clain 1 where n is 1.
55 4. The compound of claim 1 where nis 2.
5. The compound of claim 1 where n is 3.

6. A compound according to any one of ciaims 2 to 5 wherein Xis S or O and Ais—COOH, a phannaceuh—

cally acceptable salt thereof, or an ester or amide thereof.
16
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Clalms Clalms for the followi ng Contracting State
I T, L, LU NL, SE 3% 1. A conpound of the for ere X
is S. 0 or [err] where [err] is hydrﬁggﬁ err]a m““}mr“ ” gmlml? is H
or [err] alkyl and Ais H,--COOH g euti cal @acae

~esier or am de thereof, --‘err or an ether or ester derlvatlve t her eof , 45

or-CHO or an &c’bml’“d@ naeciaim Swhish is eyl W‘EW'WWW&CWWYH@MW“

t hef eof whe¥rdi# Fomae-6-y) EP‘"“"'I?P“’&"’ ﬂ‘b?"r?s?@ﬁ'gﬁ %VV%?@EPQHW%& t
t her eof ; wher 1 g’" e "ﬁw
al cohol s%or °‘Ef d‘sﬁg; egit ing uraLed I
al i phati cycly S or eny
or [err] alkyl @ et 8* ”;m i fpe]
m)no- and es der om err a sf'r ute

- [err] a' Détdfﬁ Gﬁﬁ“aL:H n@&‘?n%ﬁforﬁ%f%ﬁﬁ@ﬂo%d% &
amnes ',,,sa,b iyl ethers ; and said acetals and ketal s

have the formg} a\w%em&&ﬁmﬁdosmmﬁa&ms%&ma&a&m&&b%a%ﬁu&[&m&hme

[err]al kyl edimprises feactipa conipouriil oPthe RFFURONGIG 2 compolii@ ot TimuE@t ;0f claim 1 where
nis 0. 3. The conmpound of claim lwhere nis 1. 55 4. The conpound of

claim1l where nis 2. The conpound of claim1l where nis 3. 6. A
conmpounds accordi ng t s 2 to 5 wherei n Xis Sor Oand A
I s--COOH, a pharnace | |y acceptable salt t or @n ester or
ami de thereof. 16 EXOMORI30BL* C L M ‘%'zbd'lwpound
accordr ng to claim6 which Is ethyl
a5 | 4- di met hyl t hi ochr oddn- 6-yl ) et-hynyl ] benzoat e 1§

\['% (4’21 di et hyl t hi ochroman- 6-yl) et hynyl ] benzor C acr d or a

L Bl

[2-(4, 4-ding IC aC| *or ‘a phannaceutl c
acceptable pou of the corrpound accordi ng to any one of
claims 1 to 8 for use I'n medi cine. 10. A conpound according to any one of
claims 1 to 8 for use in treating der mat oses such as psoriasis. 11. A

phar maceuti cal conposition -m sing a geepod@t)steOOHed | n any one of
claims 1 to 8 and a phar- ny : = =—agcept abl e carrier. 12. The use of a

- bg to 8 for the manufacture of a
medi canent 10 for treating dermato S such as psoriasis. 13. A process for
maki ng a conpound of theformuia | as defined In any one of clains 1 to 8,
whi ch pr ocewwreggab toxaivs an ecidicampourd otfapglahbrof the fornula 11 with a
conpound of t Aeaveringen peld effgrmuizoamegidsalt: o i s a hal ogen, preferably I; X
and n afk as EVeingen afidYformualioAnestri ol or a protected acid, al cohol,
al dehyde or kEW¥;Hng ap Aeid pfdormula Lia H’E:E'“'S? err] wherein Qis phenyl . and
thereafter \/\h@f’%""ﬁéﬂé@% rf Hﬁ'ﬁ"" Qfe ®Pbt ected acid, al cohol,

algghyde or '% °g
where n |s 0-
convertl anald e o

converting a ketone of formula | to a keial.

und of the forrrula [err] 30

f Qg [IENE or

Claims for the following contracting States : ES, GR

45 1. A process for making a compound of the formula |

CHz)a"A
CO—& :
- 50 x a

where X is S, O or NR, where R, is hydrogen or Cy_¢ alkyl ; nis 0-5 ; Ris H or Cy_g alkyl and A is H, -COOH
or a phanmaceutically acceptable salt, ester or amide thereof, —CH,OH or an ether or ester derivative thereof,
55 or—CHO or an acetal derivative thereof, or —COR; or a ketal derivative thereof where R; is —(CHo),CH3
where m is 0-4 ; or a pharmacsutically acceptable salt thereof ; wherein said esters are derived from the safu-
rated aliphatic alcohols or aclds of ten or fewer carbon atoms or the cyclic or saturated aliphatic cyclic alcohols
and acids of 5 to 10 carbon atoms, or are phenyl or C,.4 alkylphenyl esters ; said amides are unsubstituted

17



L

convertlng an acid of formula | to an acid salt; or 35 converting an
add of fornula | to an ester; or converting an acid of formula | to an

am de ; or reducing an acid of formula | to an alcuw ﬂn

converting an al cohol of fornul &plo2e01aBEt her or I 'l ﬂ““}“lﬂ mjmlng an

al cohol of fornula | to an al dehyde orketone; or 40* ¢ tonter%ting an

al dehy dgnéls of £ fbtiolard di-Qub@iiyeitfiddk derivet oLy &f R%&vﬂ&iuﬁediﬁﬁﬁn%&cof iphabe | to
a ketal qd@aﬁin@ﬁ%yi&?@,f%%yﬂﬂm&@ "‘Hic?&ﬁdrsﬂﬂin mﬁﬁiﬂjﬁ A

Pr 0Ces Sketey haveid foxthu 7 eIk dr Ry OX-Where R rau&sw IS
hydr ogegiraht cha dwénkbdd,, whiich ﬁn&séeonﬁnées rddcﬁb alcBihpokid o rmeae B with & Somipourd GPOH

ora phagprmeanti cally acceptable salt, ester or amde thereof, [err] or an
ether or ester derivative thereof, 55 or -CHO or an acetal derivative f
thereof, or [err] or a ketal derivative thereof where [err] where mis 0-4;
or a pharmaceui call ¥ g cept able salt thereof; wherein said esters are
déwived fromthe sa d I| tic al cohols or acids often orfewer s

ated aliphali cl Igohols and acids
5 ‘are phenyl or [err W esters; said
am des are unsubstiluted 17 EP 0 290 130 BX *C L M S *
am des or are nono- and dggubstituted am des derivecggy om [err]

al kyl substituted am nes or [err]al kyl aliphati c cycl ic am nes or phenyl or

[ errffal kyl arn es ;. said ethers el aIkI et ers dsald
acet al s E@E‘ﬂ 'E' ! il"f#jm ne %ﬁ@ %ﬂ
[err]al f‘_’_ u ‘gale e’ é%ctlng
aLc npo h% a 11 W g Conpou i ormJIa 111 10 15 vvhere X
|s 3y ha oge re y ; and n are defined above ; and A is H, a
protected aC|d alcohol aldehyde or ketone, giving the corresponding
conpound of forrrul al, ct ed as CSSIBH).-COOR t hereafter, where
necessary deprotecting 3 al cohol, al dehyde or ketone, or
honol ogati ng a conpound g forrrul 2D 25 where nis 0-4 to give an acid
conmggund of forrmula I; or onverﬂlng an acid of fornmula | to an acid salt;
or converting an acid of fornula | to an ester; or 30 converting an

aci d of wiiees mis D td giteananid acmpbend of foneilior Ng an aci d of formula | to an

al cohol orervertigesiarid of forowlad ranianid salts ol cohol of formula | to an ether or
est er; or cenwpitingznagid gHomriuladbein eglerifoor nul a | t o an al dehyde or ketone ; or
CONVeBrt i ngonyerting ayailgd dtforgplafl tramamide; ot 0 an acetal ; or 35 converting a
ket one of Tedusing Angeid offermylajl toanjalcolol orpidehyde sfess of claim 1 wherein Ris

hydr ogen &PnvestingAp|alcghpliofformyla fto ap etheropester;oiThe process of claim 2 wherein A
|'s a pr ot &¥tighg anaicghol of forpuia 1 Ip2p aldehydeyerkelens i9f 3 wherein the resul ting

N aygel
conpound m ake%gn Ygfﬁmma“ YFMFHChrormnl 6-yl)- ethynyl]benzoate.

2. The process of claim 41 wherein R is hydrogen ormethyland nis 0, 1 or 2.

N 3. The process of claim 2 wherein A’ is a protected acid.
o/ 4. The process of claim 3 wherein the resulting compound is ethyl 4-[2-(4.4-dimethylthiochroman-6-yl)-
ethynyllbenzoate.
4a 5. The process of claim 3 wherein the resulting compound is ethyl 4-[2-(4.4-dimethylchroman-6-yl)ethy-
nyilbenzoate.

6. A process according to claim4 for making a compound of the formula

. E i 2 - (CHalwA
_ X R

50 where Xis 8, O, or NR; where R; is hydrogen or Cy_¢ alkyl ; n is 0-5 ; Rs hydrogen or Cy g alkyl ; and A
Is —COOH or a phamaceutically acceptable sait, an alcohol, aldehyde or ketone which process comprises
deprotecting the comresponding protected acid, alcohol, aldehyde or ketone.

7. The process of claim 6 which gives 4-J2-(4,4-dimethyithiochroman-8-yl)ethynyijbenzoic acid, 4-{2-(4,4-

dimethylchroman-6-yl)ethynyllbenzoic acid or a phamaceutically acceptable salt thereof.

55 B. A process for preparing a phamaceutical composition containing a compound of formula | as defined
in any one of claims 1 to 7 which process comprises bringing the compound into association with a phammaceuti-

cally acceptable camrier.
8. The use of a compound of the formula | as defined in any one of claims 1, 2, 4, 5 and 7 for the manufacture

18



40’ . 5. The process of claim3 wherein the resulting conpound is ethyl
4- 2- (4, 4-di met hyl chroman- 6-yl ) et hy- nyl ]benzoate. 6. A process accordi ng

to clalm for making a compound of the formula 45 50 0]
or [err] is hydrogen or [err]alkyl ;EM0299180® | s hydr odmmnmﬂ““]"“uﬂn and
Ais --COH or a pharnmaceutically acceptable sait, an al cdholt, 4l dehyde or
ket one whi eha mpédicamernt for Gegling depnatebepsuch @cgsoir@ist he correspondi ng prot ect ed
aci d, al cohol10. &peicdsy deontiing loanpore.of daimd i ® wiBoRhste redctial o thercGmpuionddf thg forega
4424, 4- di miwitly the leoromndof the fadyily Wisoanipd bus ivtheomesandecf PAPQs) (wherein Q is phenyl.

di et hyl chr ontinA éropéss eedasging fid diaim 1@ whereithel Pd(PQsl ip hresestio sbaut 8 8k 0%erclarpmoust e
sal t thér esflativelg thereactaglts. A process for preparing a pharnmaceuti cal
~conposition containing a conpound of forrmula | as defined in any one of
claims 1 to 7 which process conprises bringing the conpound into

associ atioﬁ‘W"ﬁ‘i"B’“ﬁR‘é\r ITB.CEUtI- cally acceptable carrier. 9. The use of a

for t ESdnS%afeﬁﬁrfaﬁr@”Wﬁr brgisods’ Yathapstigen af e, Tn, BET Aol oy uugh TOE 7,

nedi canent foy gﬁ d5anaf oses such as psoriasis. 10. A process

according to any one~of clarms 1 to 7 wherein the reaction of the conpound

of the formula Il with the conpound of the fornmula Ill is carried out in

the pregence of [err] rein Qis 2)a°A1. A process according to claim
10 wherein the [err] i - ut a 5 to 10% ol ar akount 5

relative to the react tent afsprl che 10 Patentanspriche fir

fol genden Vertragsstaaten : A BE CH DE FR GB, IT, LI, LU NL, SE 1.
\'lg_r))i ndung mtder Fornms! | 20 wobel X =S, O oder NR, wobei aR = Wasserstff
oder C 20 wolbdiX=i$, 008er NR,, wobéi B Wassbrstoff bder i el-Alkyln #9-5,FGOBddaditiie-AkinodA e Hn
phar mazeut f-ﬁmmecpmﬁma@amm&smmm odeCAIRID--CldOH adendevenein Efeher
odor Est er @dar Egtepderyatoder—GitQ esiepdavenajnicelalderivat-ader-GaRY ogendavanein Ketsisrivgt) webei
davon ein Ref Eﬂm%twwmwmefdamﬂwmm fablgs Salz wabel dia fister v dem
ei n pharnn§ 88?295 %g"ﬂﬂ’@“ﬂﬁ"@?’@ﬁb @s‘h f ¢anayid-

al i phat #sc . " ; AEe%en
odor den z AN e er r 3‘5?@_ en
und Suren qunm %'t-: d :{md
odor G- Aky [ gtgfa fais | ??% D
? .- al kyl subs |tu g?'{ﬁ) G

und di - gUDS R & hif gel démd or KRREIE €
Am nen oder vérﬁihadnahécﬂl&ﬁéphﬁﬁ %bgmyét- schen Aninen oder Pheny! - oder

C -rA kyl phery{/a.a;hmgna iAfisp erwosginUqul ether sind und die Acetal e und
Ket ale die Foyvt,—bimﬂfn&mhﬁ@mmb@bemga (-OR)2 und R = Cl-rA kyl oder K =
-OR O, wobels, Rerbirdua®nach Andpruch\i, \Wobéln ¥iai ger ader odor verzwei gter Kette. 2.
Ver bi ndasng N 3&C VierBindipg bech elftem téd Atspriiohe2 tis 5, Wobel/e £ Biotdd Digjd A&GRCAOE [avtdleinbhar-
wobel n = inazeftiscekzbptahinsiSglzi0der davimeip Esterroddr,Amibbel n =2. 5. Ver bi ndung nach
Anspruch 1, \foWebindung-nggh A@ipruch 6, die EthyPdele-{h.sdimetlyithiachiomah-Rglrettipyi] Bensqst adecHB- 2
bis/ 5. mbﬂmdhﬁhmmﬂﬁﬂm}be@mﬁme@aqdm el phdmazeutisply skageptableh Salz ist
azeept abl es QaV‘E’biU!!m n@amm B @sﬁwmdmmm"%'bﬁm tpder 4-12(44-
Anspr ucfl Sdimgidohrg yffoguzgesiure adsr davop e Pﬁﬁﬂ'ﬂm 8597 I8 enzoat
oder 4-12- (@M"HF%}J;%F?‘H%%W“@%? danj% &aur e odor_ devon
si n phar maze efppmer Angprjc "fétb’saé’“’ R gerPebanding yn Peppatpseny; o

Et hyl - 4] 2-{"& Pnet hr oman- 8- vi et hyp zost odor 4-
di t hyl ghr oo %ﬁgﬂﬁ&ﬁ ArS Ao R e B und o
akzept abl es '%t%. \Izen}/e%lung einer Verblndung nach einem der Anspriiche 1 bis 8 zur Herstelung eines Medikaments
zur Behandiung von Dermatosen wie Psoriasis.
13. Verfahren zur Herstellung einer Verbindung der Formel | nach einem der Anspriiche 1 bis 8, welches

darin besteht, daB eine Verbindung der Formel #l mit einer Verbindung der Formel Il zur Reaktion gebracht
s0  wird
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9. Verbi ndung nach el nem der AnsprOche | -bis 8 zur—orwendung i n Medizin. 10.
Ver bi’ ndung nach el nem der Ansprflche 1 bis 8 zur ygger

Behandl ung von Dernmatosen W e Psorlasis. 11. P m am“mmlf
Zusamienset zung mit ei ner Ver biFRRZM 13Bh ei nem dercAngpr#ch® 1*bis 8 und

ei - 45 nem pharmazeutlich al eeptablen Trager. 12. Verwendung di ner

Ver bi ndung nach di nem der Ansprfche I bW 8 zur Hersteiung sines Medi kanents
zur Behandl ung Der mat osen wi e Psoriasis. 13. Verfahren zur Herstel hung

ei ner Ver bi ndung nach ei nern derAnsprfiche I bls 8, welches
darin bessht, dg ng der Fornel 11 mt elner Verbindung der

Foremel 11 zur Re gebracht 60 wird 55 P 0Q230 Bl * C
10 woBei X ein Hal ogen i rz se l, Xund nwie :

L M S * |~~~
oben angegeben sind und A° = H odor hie g€ chfltzte Sl ure, Al kohol, Aldehyd
oder Koton In Gegenwart von Pd(P@B)4, wobel Q = Phenyl, und danach ggE. von
o6lner geschQzten Sl urlX Al kohol, Al dehyd odor Keton dezxﬁchutz ent f ent :
WV H® odor 15 eine Verbi ndung der Fonnel K> ~~~~~~ 0~~~). COX4) mCCH 20
honol ogl ert wk vvo she SI ur enver.bj ndun der For ne zu
ergebeg‘:’ %@kﬁﬂ?f’é]“’? °ﬂ°b§ ﬂ'? & @\Rk?ﬁ?fg‘?'? rd
odor oi ne
SI ure gﬁm’ ;’e T:ﬁ.f °")&‘E?§a'i%é%§°8 r si ne SI ure der Fornal
zu el'nem odor Al dehyd reduzi et WI rd odor si n Ai kohol der Forrnel
t in eln Ether oder Ester ungewandett wird odor sin Al kohol der Fornel | zu
ei nem Al dehyd oder Ketomgxidiert wrg odmﬁ ein Al dehyd der Fornel |
kn sin Acetal ungewandeld” wishoga - eton der Formel | in eh Ketal
u\‘rﬁﬁwandelt wi rd. Pat enttapd ol gende Vortragsstaaten : ES, GR 3U
1. Vorfahren zur Hertel Dung sl n& Verbindung nmt der Fonnel | 40 wobei X= 8
O oder NRI, wobel R = Wasserstoll oder COL i-R, n 0-5 R H odor C -wAlYy
und A= héholdglatbind,cvebei d &\008) ut kiné)Sfunerbiadatid det Formeld i erdbes, oderl z. Est er
oder Am d,eineCEid@lderddawel Lineio sausdsSazuingswanddelt wirdleder ESt er deoi vat oder - CHO oder
davsn esieinéSsora derdFormellin eid EsterGibigéwandeltwidadan eh Ket ul dervat, wobel RQ
3( CH2, , Ctdéhe SAure der Formel Un dip Amidamgelrandalt widodgshar nazeut ch akzept abl es Sal z,
wobel di eingSéere denfFoukehl 2ysinemAliohohodet Aldéhud ledwieg wirdddenphol en oder Sluren mit
zehn odoreinflkphel der Faghel Hin sin Eheender Esten umarwendst Wirdadetii - achen odor gesltiigten
sl i phat i SinMkohol donforpeh Lay efmemdidehydipderigtompridist wigdodes hi s 10 Kohl enst of at onen
abg¥®- | t &) Aideby W"% a“@“’li!"l??? phenyi estor sind, die Anide
unsubst | |M’éqﬁdé’mﬂé‘“ﬁﬂ(§e angeftpieg. i -subefftuierte Am de sind,

bgel ei_t et t t t d C.--al kyl ai | phat sch
e A b BB e € i Wit
CI I die F -CK h b bei K
3 e A & 17 . o

m t ger ader odervezwel gt erKetts, wel ches Verfahr en darn besteht, dae ine
@l ndung der For 1 mt oI n Wwhung der Fonnel 111
I

® A

wobei X= 8, O oder NR;, wobei R, = Wasserstoff oder Cy.¢-Alkyl, n= 0-5, R= H oder Cy_4-Alkyl und A=
H,—COOH oder davon ein phanmazeutisch akzeptables Salz, Ester oder Amid,—CH,OH oder davon ein Ether

45 oder Esterderivat oder—CHO oder davon ein Acetalderivat oder—COR; oder davon ein Ketalderivat, wobei
Ry = —(CH,),,CH,, wobeim = 0-4, oder davon ein pharmazeutisch akzeptables Salz, wobei die Ester von den
gesiitligten aliphatischen Afkoholen oder S&uren mit zehn oder weniger Kohlenstoffatomen oder den zyki-
schen oder gesétiigten aliphatischen zyklischen Alkoholen und S&uren mit 5 bis 10 Kohlenstoffatomen abge-
leftet sind oder Phenyl- oder G, ¢-Alkylphenylester sind, die Amide unsubstituierte Amide oder mono- und

g0  di-substituierte Amide sind, abgeleitet von C,. ¢-alkylsubstitulerten Aminen oder C;_e-alkyialiphatischen zykil-
schen Aminen oder Phenyl- oder C,_s-AKylphenylaminen, die Ether C;_¢-Alkylether sind und die Acetale und
Ketale die Formel-—CK haben, wobei K = (—OR), und R= C, s-Alkyl oder K= —OR; O—, wobei Ry = C,.
s-Alkylen mit gerader oder verzweigter Kette, welches Verfahren darin besteht, daf eine Verbindung der Formel
i mit einer Verbindung der Formel Il
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5_52 20 _' EP 0 290130Q1 11 11121171 111121 121121 112121 * C L M S
* 5 zur Reaktion gebracht wird, wobel X ein Hal ogentlot . —vomigsweiae-l, X

und n W e 'oben angegeben sind und to A el ne aeschl |tzte Slure:-

H,
Ai kohol , Al dehyd oder Kobn, die ent Ebﬂ&%ﬂﬂéh&é Ver bi (ﬁm’umglﬂ:ﬂwnl er ge-
lur,

bend, tts suelterforderlich und danach ggf. von

Al kohol , Al dehyd odor on der Schutz entfernt wird oder sine Verbindung
der Forrnel 15. 20 hop#w~ged L9l bel n 04, urg ehs Sl urenverbi ndung
der Faonel | zu ergebgn, r sine Slure der For saures Sal k
ungewandei t WV d odor STk e der Formel | in ster ungewandelt wrd
odor esde Slurmder Fornel | In sin Am d ungewandelt wird odor 2

.siene Slure der Fornel | zul®& nem Al kohol oderAi dehydﬂ%duzdert wi rd oder
sin Al kohol der Fornsl | In sin Ether oder Ester ungswandeit wi rd odor sin
Al.cohol der Fornel | ZU eInen1Aldeh d oder Keton OX|d|rt wi rd odor ein
Aldehyd der s ' g wob UZWAEH X34d i vdg qbenangageben:gind und
R e
1, wobel R3 Pt aoppl e ‘t"ﬂﬁ?"’th?&"ﬁ"‘"“&gi"‘ﬁ

Anspruch Ze . Weschltzte Slur. ILt. 4. Verfahren nach Anspnuch
3. wobel di%® resurt eren e Ver bi ndung Et hyl 2- (4, 4-di net hyl t hl ochr oman-
6-vyi)-etnynyil benzoat ist 5  Verfahren nach Anspruch 3, wobel die
resuitierende Verbi ndung Et h\Be4_12- (4, 44l MWn-B-yI)- 36 ethynyP.
benzoat Ist. B. Verfahren ngch Her'stel T ung ot ner Verbi ndung
mt der Fornel Z Poh S’ A~ a4). 40 wobel X
U oder NR1, wobel RI Vasser st of oder C-AI kyl n= n05, R= Wassert of f oder
C=A ki24 und A - -COOH odor sin pharmazeutisch akzeptabl es Sakz, sin
Al cohol , Alhdmblegieriyded wokiglnem -4, efleSSureferbintiunig denFouei | 2u elgebencirier daB von der
entsprechende@hﬁseﬁﬂmmg!w&kmmwm odor Keton der Schutz
ent f er nt WI r daheﬁiuv@araﬁomlina'e ﬁslﬁrmsl"!ﬂ!‘ﬁe’wmc hes
4-12- (4,4 phre R PHF?W%HBH“Wl umgewaRgeit Wi gdef oesaur e odor  4-
[ 2- (4, 4% rret A S8 (S’ ' %&NQM@%"U’H@)P""Havon sin

1 ewandelt wird Qdef ¢ oy en zur Herst! 1 ung

: i e «_ P "‘H “\Yé'?‘:gs dung der Fornel |
J Ke&to e}ﬁ%
31 VLR '

zusam"rengebrag:bg ch

T’i Td ¥s Verfahren darln bestsht,
dag di eg\Ver bi =
ShHEle &gg’%grvgorns% I nach

ei nemm der Ang NesdhiA ndoh A%spn?eh %&Qﬁbﬁe&ﬂt&em lirig EihyB4-DRS,4 MridinliiiERitbriant U

Behand| ung sy} ethisi] bae RN W € Psodasbs. 5s 10." Verfahren nach efnem
der Anspr f | ches. Verfhfen RachPaspniiR B)wibé diResaintidrénide ViibinddAg Ethp 4 Y@, 40hdihydiRbmdne.yil €
11 mt sker elipwyberdomtgt.nach der Form! ill In Gegenwart von Pd(PQ )4

dur chgaf ~hrt &Wertshrensdwhdnépruckhl eurHbrstelhing elvier Vemindanig midetFofelpr uch 10, bel din
as Pd(PQ )4 in einer nolaren I\/Enge von otwa 5 bis ,10%in

_ CHaloA
: sonaY)
X R

wobel X = 8, O oder NRy, wobei Ry = Wasserstoff oder C;_g-Alkyl, n = 0-5, R = Wasserstoff oder C,_¢-Alkyl
4 und A= —COOH oder ein pharmazeutisch akzeptables Salz, ein Alkohol, Aldehyd oder Keton, welches Ver-
fahren darin besteht, dal von der entsprechenden geschiitzten S3ure, Alkohol, Aldehyd oder Keton der Schutz
entfernt wird.
7. Verfahren nach Anspruch 6, welches 4-J2-(4,4-dimethyithiochroman-8-yl)ethynyl] benzoeséure oder 4-
{2-(4,4-dimethylchroman-6-yl)ethynyl] benzoes&ure oder davon ein pharmazeutisch akzeptables Salz ergibt.
50 8. Verfahren zur Herstellung einer phammazeutischen Zusammensetzung, die eine Verbindung der Formel
1 nach elnem der Anspriiche 1 bis 7 enthiit, welches Verfahren darin besteht, da8 die Verbindung mit einem
phanmazeutisch akzeptablen Triiger zusammengebracht wird.
9. Verwendung einer Verbindung der Formel | nach einem der Ansprilche 1, 2, 4, 5 und 7 zur Herstsliung
eines Medikaments 2ur Behandiung von Dermatosen wie Psoriasis,
55 10. Verfahren nach einem der Anspriiche 1 bis 7, bel dem die Reaktion der Verbindung nach der Formel
)l mit der Verbindung nach der Formel Il in Gegenwart von Pd(PQy), durchgefiihit wird, wobel Q = Phenyi.
11. Verfahren nach Anspruch 10, bel dem das Pd{PQj,), in einer molaren Menge von etwa 5 bis 10% in
bezug auf die Reaktionspartner vorhanden ist.
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bezug auf di e Reakl onspartner vorhanden |st 21 *C L M S.
Revendl eati ons Rovendi catl ons pour lea Etats contrac
CH DE, FR GB, IT, Li, LU M, SEX 1. ConposA de for
(1). dans laquelle X est ms pouEP&29MI3BBINRE, ou RF Mﬂ@m ’Um

d' hydrogbne ou un rest. alkyle on C.; n eat 15 ms pour a

5; R estreVbsdiédtiohs H ou un rosto alkyle on ClL 4; etA est m s pour

pour-COOH ou un sel, ester ou am de phannaoeut| quenent acceptable do

col ul - c,Rependicdtidipboaries Btatisichniractahty subtan€si AT, BESCHEDE) FR; IGB, our, LOHRL,0u un
dirive &s6tal de celul-ci, ou pour-COR2 ou un dé6r!v ctal do celul-cd, ou R2
eat wn groupenent-(CH2),CH3 avec m = 0-4 ou un sel pharnaceuti quernent
accept abl et.ddompaséde fopiylell esdits esters etant dérivées des al cools ou aci des
al | phati queos saturls a 10 atones de carbon. ou noins ou 20 dos al cools

ot aci des cycliques ou cycl{qyes aliphati uesﬁgggyias a 5-10 atones de
cacbons, ou aontdes esters nyle o yl phényl e; |eadits am des
t ant des arni des non substfl ut u etan s am des nono- et disubstitues
dérivls d" anml nes C. -al kyl s, d am nes cycliques

C. -raIIkybubstftu es ou de phé6nyl- au Cl. 4a|ky1ph|nyiarn|es ; Iesdits

F;hi(r); aqgﬂg&% 1“grs %ﬁgﬂk& %14 ﬁédl%@ aoct s taI %ﬁ%?gt
en 14
chai he % rpa.r,p_cﬁ@ 2« %T&P ae@:ﬁn-?eque'

n est Mey /D ektun Groupeme Mo%\aﬁ bR celdi- St
\gpourles&its stoi.%u b&YeR A Slstholigbe pour
2. Cepsdols SRiciass oyaxqﬁeewwqﬁaatanaamhesmébaaushﬂemm@smusseamao

6. Corrpms@na@ma de () G-alyRie Ryt | QéiiteCtiviides DA dbs @MIdBONoh sdbshitubs ol db@mﬁs X
est m S nmbet Hsubstitts érivés CahinediCs ARMIEUbEINGES, d'arfihedyEligHes ©F - alkfibstRisbs ou

accept alphényl eu COf-alilyiphényieniines;lieadits@theiétinthias Giers dhlkyi er0C,.4 ; 6t legditsgobtale eashlan | a
revendi agdnttaronByle-c0K dersilaghielle K est mis pour (—OR), et R pour un reste alkyle en C,_q ou K est mis pour
442- e5), 4—-OIR0B+ tiyRqtebli upadstecaiigidne -Csls d@haimedroito onmmmifiée d6t hyl e, raci de

4-[ 2- ( 4, 4- 2iCetpesh selortia tavendisdtidn 1] dandiequels esbwis palfQue ou un sel
phannaceut$mw@demﬂd@@ndéawmelwtm@i?w” 8. ConposA salon ia
revendi cat4 gelon la svendisation 1, xiapsjequety epbmis PeWZonane- 6yl ) t hynybenzoat e

d' 6thyle, ¥ %ﬂ@éﬁ mia reyendication i dags 'B?Heb'hﬁﬁ@ yny yl J- benzoT ue ou un sei
phar #aceut - _E_'gﬁ?sﬁge’%[bré' juelconque ‘E"am"eml‘fé“%{lmé;ws °‘R'39< *‘t m‘s P°‘§

selon | ; Ly : |56 en
ropre FeTe: Q.Eﬁs‘éﬁ{@g@ﬁv@w g%ﬁ?g%g M'at"bsésv'}a@r
ot & el W Bl Oq%v t%%_;z ARl ﬁ}b%sioa'
phannact acceﬁ}é{hg'?! un co%osa te ementa%fe?' rl

da S, rune ﬂl&hﬁ&ﬂgﬂé‘n l‘iﬁ&qdeﬁﬂrﬁﬂ&'&éi%vbﬁﬁ?e’iﬁ&nsﬁ é%, GSB:'& a 6% kiR Gh ihé@é%fnb on d'un
I cament {q) @&hpds@séldn&hﬁe&ﬂﬁ&lnqﬂﬁied RVEMRIARAS1 & 8 prdpfe A BHO ulliss R relh@nﬁdnrﬁnt déd
13 W oGesiRatodes thleb R Iepdomdaist’ un conpoas de fornmule | tel quo ddfini dans
rune quel conGutpodisn phaivabsitique adimprendnt dn domposél dafitill @dns Pune ddidonqualdes Rehdic®S
opsr at i diogs 1COB&tius Bxeipient phawriatatiquemnenit acosptailnpose do fbnnul e 11 avec un
conpose delZ Utiisstion d'h ConfpOséte! que défini dans Fune fuidiépnque des revendications 1 4 8 pour le fabri-
r >o- ciion d'un médicament pour le traitement de demmatoses telles que le psoriasis.
45 13. Procédé de préparation d'un composé de formule | tel que défini dans l'une quelconque des revendi-
cations 1 & 8, lequel procédé comprend les opérations consistant a faire réagir un composé de formule Il avec
un composé de formule il

GG ©
R Rﬁ—mm‘
11

dans lesquelles X’ est un atome d’halogéne, de préférence de | ; X et n sont tels que définis précédemment ;
st A’ est mis pour H ou pour un reste acide, alcool, aldéhyde ou cétone protégé, en présence de Pd(PQ,), ol
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dans Iesquel les X eat un atomme d' hal ogbne, de pr6f6rence de |I; X et n

sont teis que d6finis prledemmnent; at A eat m s po mm“lm“‘ests
aci de, al cool, al dehyde ou catone protfgt. en presentmm‘m
| U1il11111111111101111 IN1 EP 0 29EP0280 139 B1 L "s estun
rests phenyle; puls. au besoln, & d6proteger un acids, aI ooI al déhyde ou
cftone pr otd gdtun faste Phdngie DEls, EIREEMH, AGEHotEger n Scfie) Yoo, aiam}damuémelmxégdms

| aquel | e n wimetihomalogue d@'ual ednposide fmmule obt enl r un cwnpose acid de fonmul e ;
ou A convertir un acids de fonnmae | en un sel d' acide; ou i convertir un
acids de fornule | en un estgr; au A convertir _un acide de formule |I en -un
amd.; du 15 areduire \ | cool ou Un al dehyde
+ Cu Aconvertirun al cool delor t herou un ester; ou A oxyder un
al cool de fornule I en un al ¥ € une cetons; Cu A convertir un
al-dehyde de forrrul al en un actal ; ou A convertir une c~tone de formula I
en—un co6t al vendi cat | ons our | fs Etats caont 2 %ntf sul vants: ES,. GR

1. Procdfe ‘&3"5? 'F?f?’b'??'"&"d’ﬁo d’n’ﬁﬁ‘é"ﬁ ug EAMpRTeRc ®dans 1aquel l e X
est ms pour § rﬁ#l.n'é!ﬁi&m%fﬁeus.?&n n& dhydrogbno ou un rests allyle

en CL..., rir UR QLG ; Rest ms pour.H ou un rests
al kyl e en Cl co,.ﬁg,ﬁﬁ,ngggeggf&"gg@ mmu;mCOO% ou un sel, ester ou am de

phar maceylt i QU§ pdaGiRiunACIBEEY fErilu rdidobl'ols un BIBéRYdeSIgg OH ou un deriv6 6ther ou
ester de cel uhcammmurw@hﬂommanmwéuaﬁ&eﬂoﬂe celul-ci, ou pour-COR2
ou un derfv6 ﬁGiﬁbnﬂelosahmnﬂule|35un«éhmoeahemnefmperrent (CH2), CHN avec m
0-4 Cu un sakorpéivuiaidiényde dafowmiel emacapilobe de celul -; lesdits esters
efant d~r i ves adawertk une cdtanede formilalen uatkdtghat f ques saturis A 10 atones de
ca\Sons 20u noins ou des al cools etacides cycdi ques ou cycliques
al | phat i queRevendigationg pour i8s EtatsreentthctbmthoriantoH L ES, @R des esters do phenyl e
oau de C . 4rikyl phényle; lesdits am des btant des am des non subsettu6s ou
etant des ami &&%°  préparatignalivn semroséide frgded s d' ani nes
Cl - ai kyi substitu6es, d'am nes cycliques Cral kyl substitu6es ou do 40
phenyl - &u Cl- al kyl ph nyl am nes ;| esdi &é,hg_mers tent des ethers dral kyle
en Cl. ; et lesdits get\a f I's formule-CK dens laquelte
Kest m s pour (-OR)2 (et \ alkyle en C1 , ou Kest® nis pour
-ORlo- ou Rl est un reX¥fe™allgline en Cas a chaihe droite ou ranffife ;
| equel ppoc6d6 conprend | ee op6- rations consistent A faire r6agir un

C onposA de §ang idhtleffe X dst MKkourt) 008 NIRD DE RYlExt i S84 én%%u & resté SRS eS¢ ; n est

>.p mis pour un nombre de 0235 ; Rest:mspourHou%n‘i’&ﬂaSal & eskinisPotir H! Pouf L eTOH

d' hal ogbne, oudf shlf ébter &nﬁﬁadﬁaahnaea&u@kmemswab:aaeh&eﬁm ;simf-l-ongbrmuﬁmm RINGY u;

55 et A esSdstefltescelubti)polit -OCHP Ouliin défive fthileeldis, o psiP-CICORRbillGH G5 dBtal 68 deRRS,

pr ot 696,35 p CanR, @stiua grolpen@nic-ofThig)SCHydRed & 034G uh sdt PhanBaceatigtenient acBeptddidpie lcelui-ci ;
prot 6ge ; [lesdits esters dtant dérwés dés alCqpismi dcjdesialiphatiquessatupis @ci0latomas ddéayisbae aumaeitsionne

pr ot i g6, oudedaléapisetacidednyciglesgueyciitivesaliphatiqueshtuiis 3510 ataines déarbone, ou sont des esters

U de phényle ou de Cs_g-alkylphényle ; lesdits amides étant des amides non substilués ou étant des amides

mono- et disubstitués dérivés d’amines C,_s-alkylsubstituées, d’'amines cycliques C;_g-alkylsubstituées ou de

40  phényl- ou Cy_g-alkylphénylamines ; lesdits éthers étant des éthers d’alkyle en C,.¢ ; etlesdits acélals et cétals

ayantla formule—CK dans laquelle K est mis pour {—~OR); et R pour un reste alkyle en C,_g ou K est mis pour

—OR{0O— ou R, est un reste alkyléne en C,_s & chaine droite ou ramifiée ; lequel procédé comprend les opé-

rations consistant & faire réagir un composé de formule Il avec un composé de formule Il

Ei),’"" - SG-eux

dans lesquelles X' est un atome d’halogdne, de préférence de | ; X et n sont tels que définis précédemment ;
85 et A’ est mis pour H ou pour un reste acide, alcool, aldéhyde ou cétone protégé, pour abtenir le composé de

formule | correspondent, au besoin protégé ; puls, au besoin, & déprotéger un acide, alcool, aldéhyde ou cétone

protégé, ou

a former Fhomologue d'un composé de formule
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d' et hyl e. &rédéireap@cide dacfbrowlelen un alooohal upastditiyde sloupour | a preparation d' un
oonpose doa anwertiriug alzeol 89foanuted eh guyéthériow ueststouri s pour S, 0 ou NRN, ou R1
est un at ofrexyderiyy dicenldeformle | gnun eldihydeguiund étoom: @1 4; n est mis pour un
nonbre de ®cqpvertiruraldahyde de fatmyled epju b&8ne ou un reste alkyle en Ct g; et
A setnis awerﬂrew-?tonaaetmmwenua cool un al dehyde qu une co6tone
phar maceut #-EReAdéselon e smyppdicgtion 1, daps aquel W"éﬁﬁ"m‘ Brunrestaméthyle
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I I dXf nl
gggofhtn'e que conque c!b revendﬁmﬁrgﬁ%&ﬂg{}g&ﬁreque pr ocddet gongiugts an

nette | e oonpose en asso- 40 ciation avec un excipl ent pharnmaceuti quenent
acceptable. 9. Utllsation dMug”caonpose dg PhleA bl quo d6ofni dans rune
guel conque des revendi oato % 7,.pour la fabrication d' un
nrdi cament pour to traltemdgrideder mat oses telles quo |I's posiasbs. 10.
Proc6d6 sel on rune quel conque des Revendications | a 7, dans | oquel | a
reactd on du conpose de for- nmule 11 avoc |Is conpose do fornul Il1l ost
condui t elapsiaquellecert mispourtal ORANR,, opReesh nn atome d'kydtogénglon nyreste alityle en CyqL 1 est
Procf d6 rgepwnuh pombeey¢m@ia 53 K eshunl Gomeidinydropdng eu jun Festef2likyie@8 ICs-4 etdt esbmispount a
rai son cc@@Qkroymn SelunielEvplcyn aldéhyde oy ure ostoppphammagentiquementaceeptableyiequelipmsédé a | a
rd aCt i 0 rpomg@mgypézgﬂon consistant & déprotéger l'acide, alcool aldéhyde ou cétone protégé corespondant.
7. Procédé selon la revendication 6, qui donne I'acide 4-[2-(4,4-diméthylthiochromane-8-yl)-éthynyi}-ben-
o zoique, l'acide 4-[2-(4,4-diméthyichromane-6-yi)-6thynyll-benzoique ou un se| pharmaceutiquement accepta-
b ble de ceux-ci.
8. Procédé de préparation d’'une composition phamrmaceutique contenant un composé de formule 1 tel que
définl dans Fune gueiconque des revendications 1 & 7, lequel procédé consiste & metire le composé en asso-
40 ciation avec un excipient pharmaceutiquement acceptable.
9. Utllisation d’'un composé de formule I tel que défini dans F'une quelconque des revendications 1,2, 4,5
et 7, pour la fabrication d'un médicament pour le traitement de dermatoses telles que le posriasis.
10. Procédé selon 'une quelconque des revendications 1 & 7, dans lequel la réaction du composé de for-
mule Il avec le composé de formule Il est conduite en présence de Pd(PQ,),, Q étant un reste phényle.
45 11. Procédé selon la revendication 10, dans lequel le Pd(PQjs), est présent a raison d’environ § & 10% en
moles par rapport aux composés participant a la réaction.
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