EP O 284 288 Bl Description Background 5 This invention relates to -
novel conpounds having retinoid-like activity. Mire specifically, the
invention relates to COWOUM%P*@#%R%& et hynyl het eroaronmatic acid portion
and a second portion which isa tetranydroqui nazolinyl, thiochromanyl, or
chrdmanyl group. The acid function may al so be converted to an al cohol,
al dehyggriglionket one or derivatives thereof, or may be reduced to [err] Lt is
antici pated that the oxidation products of these conpounds, particularly
t he opdckpsun@f the thiocromanyl conpounds, will have 10 activity simlar to
that ©f the parent conpound. Related Art Carboxylic acid derivatives useful
f ors i nhiThis frivergjort twiated dg) sovelr ampaundiiavipg retindidiigke activity. Meregspaciically, the inverition 4- ( 2-
15 ( 4relateslitorebigdund- hving -anedthypyiRetenyaropiatio acid ortieri ehdap Seeendl ppron which is a
t et r alelyahydroguinazslinyh hiochiomenyigh Ghroreanyltdriqua.c e Gaidl fpction meay (s ©p sewertadiio gy opean
Pat englcohgpidebydsl errielons ga7dmgvalvas| thaseps pr m.&arrzduged tpgfHs. It/ anlicippled Batthe 5 \pd.
Chem oxidation prasiugls of these) coppouggls. partigula 81, oxides of fhe thigerarpinyls eompPRYAR WY si i | ar
t 078 hastivi signilen tg fhatd the dpreftgompayRd.i nyent or using an acetyl enic group in place
of the nmethyl-substituted trans double bond shown in Dawson. Al so, the
arorrafifﬂﬂﬁ ety in Dawson is phenyl rather than the heteroaromatic group -
o o0 RO fafS sl RHE R0 L0, ORGP e i R | S
APLI | 4 ) ﬁlﬁ& WirhyhEENY R i dranyGodiind chtéh{anPiSor Ilochromanyl ,
et .hyn&rL RfsBi63k Gn Rhifobal PR AbpficafidnSd4 %@gublimmdrycﬁ, 15852 Ah MBI i 0.1
Thi's ERWEN7 §e HRAES by M.QNBANIEH]St. aif dibdidsBd écipburki€ EiliarW6) @6 @hdd ofairhédl Hareir), OF
NR  Wie lifertor dsing BrCdcegBAic @Foup MBlaceddikiid mBthiissulbiyitlted GRs Gduble(BbRd skdwiyih; A 1S
PYT i dbdiéhn. Ak, tHai seetvatic nioletyyin, Dadigén &ashenyy athep yhiah Miedlemydarcmatipymoa claimed n i s
- 5 ek, Bed Sisd-EuropeinTbitent Agpliqalici 176034l pibtlistied Yiprik 2. CY9PG wilerectotsahl dronagighaiene or
d ecdnipeuings having @n eihyrglherenic etidh gouppare disdiesed. der i vati ve, or -CHO or an acet al
derivative, or [err] or a ketal derivative where [err] is [err] where mis
0- 4. Sawnvareofltier Ineentibnpr ef erred conpounds of the invention are as defined in
t he dependent cl ai ns appended hereto. 40 The conpounds of this -
i neent | JHis inventionseovers cqrepoundg 8HPMYE Lder mat oses, such as acne, Darier's
di sease, psoriasis, icthyosis, eczemn, atopic dermatitis and epithelial
cancers. These conpouQds are al so useful in the treatnment of arthritic:
di seases and ot her i np#QQ gi sorders (e.g. lupus erythematosus), in
promoting wound heal ijng, | BT An-Hdy-Bye syndromg and in reversing:-th
ef fects of sun damage™xoséfyy, This invention also relates to a L
pharmaceutical fornulation céhprising a conpound of formula | in 45
adm xture with a pharnmaceutically acceptabl e excipient. In another aspect,
this pRENKiOE J, 8l RRGetetR" i W dRESCER Sowef Qkyl; FEK njtilogdn GOIBYE ARG, Afs pyfdinyy| a |
Whizg NiRAACRES dyAdERRYSHBImIdRACH pyghzinylC R IE0BNhdod i B f00OH dla phakracauticaigypound
of f oxd¥bitabld bdit, edtét dr hhider teseMC-E€HEOH Bidan ptberrdr 6@ deivitive oy [-PHOror an sicetdl| ar .
conpl @sfiv&iide, dr -CORERr Hkebfbderidlife Wiord Brris HCH:)iCHs wiheeen X040 s a hal ogen,
pr ef er alPayicdiar and pratdrréd @mpodnde ofdbmipveationchesf asrdstined lithe dependpnicléings pppeeded g
r ot esdr@del aci d, al cohol, al dehyde or ketone, giving the correspondi ng
co mpound' he corhpaupds| o ﬂ]ig inygntion are useful for treating dermatoses, such as acne, Darier's dlseas_e.
psoriasis, icthyosis, eczema, atopic dermatitis and epithelial cancers. These compounds are also useful in
the treatment of arthritic diseases and other immunological disorders (e.g. lupus erythematosus), in
promoting wound healing, in treating dry eye syndrome and in reversing the offects of sun damage to skin.
This invention also relates to a pharmaceutical formulation comprising a compound of formula | in
45 admixture with a pharmaceutically acceptable excipient.
in another aspect, this invention relates to the process for making a compound of formula 1 which
process comprises reacting a compound of formula Il with a compound of formula lil, in the presence of Pd-

(PQs)s (Q is phenyl) or a similar complex
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15 deprotecting a protected acid, alcohol, aldehyde or ketone, of
Fornula 1 or honol ogating a conmpound of the formula 20 [err] 25 where nis
0-4 to give an acid of forrmula gpo@gsaggeBerti ng an acid of formula | to a
salt; or formng an acid addition salt; converting an acid of fornula I to
an~éster; or 30 converting an acid of fornula | to an am de; or
reduci ng an acid of formula | to an al cohol or al dehyde; or converting -an
al cohol of forgna by Aicher or ester; ox'enkdtngog-an al cohol of
formula |l to or converting an al dehyde Of "formula I to an
acetal; or 35 *X Rrting a ketone of formula | to a ketal. General
Enboli ments Definitions 40 The term"ester" as used here refers to a
conmpound falling within the definition of that termas classically used in
organic chem stry. Wiere Ais -COCH, this termcovers the products derived
fromtreatnment of this function wth al cohols. Were the ester is derived
from,conpounds where Alis [err] this term coversITdnpounds of the fornula
[err] where Ris a particular substituted or unsubstituted 45 aliphatic,
aromatic or aliphatic-aromatic group. The esters are derived fromthe
sat ur aiwhéte X is RIRAbde, FEIEAONDI; § afd A 6 ittéSsamb ad @WinddabbvaVRE BASHNR | proheR i3l a8, t he
cycl i c aRéhok alishiyad Grtketdhd, Giliag 1he céieSlohdingtdomPbumtl f adllaacords of 5 to 10 carbon
at onis, Ordepioctpig@rpydtectxi afia,raichhal laldgtiypé enigtones ot Fekrsula IRar t i cul arly preferred
al i phat i choeelbgatisg arcenpotreixétheddarmuled from | ower al kyl aci ds and al cohol s.
Here, and where ever else used, |ower alkyl neans having 1-6 carbon atons.
50 The am des of the invention are the nono- and di-substituted am des
derived fromthe saturateq aliphatic radicals of ten or fewer carbon atons

atic-cyeclic radicals of 5 to 10 carbon
atons, or the nono- and i tut eg g‘#ﬁéﬁ&l%‘ri ved fromthe phenyl or
| oner al kyl phenyl am nes. Rtuted amdes and [err] alkylam des are

preferred, the [err] al kyl am des being particularly preferred. 55
Acetal s and ketals includes the radicals of the fornula -CK where Kis-

(- 2whéﬂsk%oﬂoigm'a9maof%r#MnLi;ofd so, K may be [err] where [err] is
al kyl ene Qvefing aft sidd formlii® ' a sak b2l ght chain or branched. A
phar maceybdriglah ¥cid adiioh &l € salt may be prepared for any conpound of this

i nvent i ONcof\@iing 6n akid ot idhdi® N8 lah bsterc@pabl e of form ng such salt, for exanple
an a6i d om@Ring Bn &% df Eondidila DI ah brbidle; oA phar maceutically 3 EP 0 284 288 B1
accept ablredusing tin ao8d/of lieemelin iito am bitohalur @ldehiya@d; ai NS t he activity of the parent-
conpound camartidg esalcpbb! of foyaua | tamyetitbe briedster; ioous or untoward effect on the

subj ect toxidizing einalcaholiof fopalite Ine &t ddebyteasrd i n t he context in which it is |
adm ni st exorgrtingen ddeydecdf formgda/l then ahetal oed fr om any organi c or inorganic.acid
or Whse. cPhnertiog pketengf formula ltpaketalr 5 pol yval ent ion. OF particul ar interest
where the<acid function is concerned are the inorganic ions, sodium
potassEEﬁf%EEEEﬂHﬂE and magnesium Organic amine salts may be made with

am nesbe&%’t‘sl cul arl y ammo- . :

N o T

The term "ester" as used here refers to a compound falling within the definition of that term as
classically used in organic chemistry. Where A is “«COOH, this term covers the products derived from
treatment of this function with alcohols. Where the ester is derived from compounds where A is -CH2OH,
this term covers compounds of the formula -CH2OOCR whers R is a particular substituted or unsubstituted

45 aliphatic, aromatic or aliphatic-aromatic group. '

The esters are derived from the saturated 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 the phenyl or Ci—
alkyiphenyl esters. Patticularly preferred aliphatic esters are those derived from lower alkyl acids and
alcohols. Here, and where ever else used, lower atkyl means having 1-6 carbon atoms.

50 The amides of the invention are the mono- and di-substituted amides derived from the saturated
aliphatic radicals of ten or fewer carbon atoms or the cyclic or saturated aliphatic-cyclic radicals of 5 to 10
carbon atoms, or the mono- and di-substituted amides derived from the phenyl or lower alkylphenyl amines.
Unsubstituted amides and Ci-¢ alkylamides. are preferred, the Ci-¢ alkyl amides being particularly
preferred. : :

55 Acetals and ketals includes the radicals of the formula -CK where K is (-OR).. Here, R is lower alkyl.
Also, K may be -OR; O- where R; is alkylene of 2-5 carbon atoms, straight chain or branched.

A pharmaceutically acceptable salt may be prepared for any compound of this invention having a
functionality capable of forming such salt, for example an acid or an amine functionality. A pharmaceutically

3



nium salts such as nono-, di- and trialkyl am nes or ethanol .am nes. Salts '
may al so be fornmed with caffel ne, tronmetham ne and simlar nol ecul es. Were
there is a nitrogen sufficientgwobespssds to be capable of form ng acid
addition salts, such may be fornmed with any inorganic or organic acids or
I | ati ng agent 10 such a nethyl iodide. Preferred salts are those formed -
wi t h Rereptehinsalt maayibgany salitwhigh reftpjng thecdetivity pictheaparaat camplotindrand dees inok imparfnpsphoric - .
aci d. dglpigrioys O‘aUWW?{S’e‘?ﬂe@fO"sﬁ'W@ddP Whioh # issedministetedcand dnsthe comierd in whith-it ior. ..
tri-addenisgpd-al so be used The preferred conpounds of this invention are

t hose whFhaspbmay h oI FNY RN 9B INIONGORFS @ rhases Thexsa{anpythg & menor and 5
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the P I!;fe%ﬁ I% angr{eaan » atoﬁ (-} rﬁt apa?lkal |
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The retinoic acid-like activity of these conpounds was confirmed through
the ¢classic nmeasure of 55 retinoic acid activity involving the effects of
retinoic acid on ornithine decagp@shaaggiThe original work on the
carrelation between retinoic acid and decrease in cell proliferation was
done by Verma & Boutwel |, Cancer Research, 1977, 37, 2196-2201. That -

r ef er erpoartihe 6yntd€ls canltmt conélited byl aamcicliag aitih caliyibrasaifefaRCTThsc f ODCtagtivityl coviia s ed
pr ecedewmtintibited) cbly bypemeiiferiatinncotith b imeduldted. Keteughcaivawes fob ODS hetiviteinsreasharee t hat
i Nncr easwknowm itlis knowrRh@® 12-84et2dRarRipwdiol ticetate LTRA) indudes OD&ractivity.distinaid agided or
associ dnhikits thistindugtion o, PR aqlivity| by {TEAgkhe gpmpoprls of thisfinvention gsa 'I"\!‘?'*t Adnsiuetign pfe

i nhi bi tQRE ascdemongiyied by Ak pIspYpee ey follgwing) the Srogesty(m st et in h1682-1678auses
for CDC!%'%thlty i ncrease are unknown, it is known that

12-0- tetradecano%@&)hor bol - 13- acet ate (TPA) i nduces CODC acti vi ty Ret i noi ¢
aci d i iRegiGEm % nducti on of ODC acti vi ty by TPA. The conpounds of this

| nvent o Onﬁ;so L 'gga.f Rl sk e B :sgg* Mo %%gy zﬁcr&ﬁ%%ﬁ%@assav

1975 nth ? u Iy 'sQMﬁ‘di’i i@ be
Yodd fate atﬁfﬁa.ﬁ,n ot f{i's HORE 4rd sﬁe@ﬁabﬁe(ﬁmmg " '

é
th| s |r;\4¢g,{dégr3fmg FouldS répRisbnidibylrbri@d 1.2 series of steps V\/m c% nhave been
Provgn t Ocihpeuhdd df foffulz0 WRBIE XNE1S- 816 pleBirsd/dstel R¥MIMIA SShiwte ISyNt hesi s i s
followed in fact and in spirit The synthetic chem st will readily

appreciate that the conditions set out here are specific enbodi nents-which
can be generalized to any and ®Rdaotfiom@&chemeunds represented by formula
1. 15 Conpounds of fornmula | where X is -S are prepared as per
eac#i on Schene |. Reaction Schene | 20 25 + [err] EP 0 284 288 B1
action Schenme Il [err] OH 10 R The definitions of R n, A, B and X are
the sanme here as in Schenme 1. In those instances where X is nitrogen, the
sequence of steps outlined in Reaction Schene IIl will serve 40 to nake
suchzscorrpounds. 45 50 55 6 :

+ I
1 2 _ l 3 R
35 o
T
O — 00,

X'-A-(CH .-B
© SR /

Homologues & Derivatives

50

Here, R is hydrogen or a lower alkyl group, A is defined above, n is 0-5 and B is H, or a protected- acid,
alcohol, aldehyde or ketone. X is a halogen, preferably . '
55 Compounds of formula | were X is oxygen are prepared as per Reaction Scheme II.



EP 0 284 288 Bl Reaction Schene |1 | [err] Honol ogues & Derivatives <-
Fornula 1 35 The definitions of R n, A B and X are the sane here as in
Scheme | and R2 is hydrogen orEp[?'égjzsgg‘eneral description for making each
of, the compounds recited in the foregoing Reaction Schenes follows. 40

I n\Fieacti on Scheme I, the follow ng generalized reaction conditions are
appl i cabl e. The t hi ophenol gf fgtrmlg é IS &&r st treated with approximately _ .
an equi mol ar amount of a stFBAGTEHIBOCHEM®asLan al kali metal hydroxi de,
preferably sodi um hydroxi de, in acetone at reflux. Refluxing is carried out

for between 1 and 4 hours, gpreferably 2.5 hojuzf, af t er]| whi ch the sol ution
isStreated V\A'(Qo)gpoegu-l-rm!,u.[ aqmgnt ~of—#0 .0 : -
br ono- 3- et hyl - 24sbut ene (Al drj cH)® di ssol Sqég in,acetone. Refluxing is

continued for about 2 days affer which 45 the Bl ution is stirred for
anot her 24 hours at about roomtenperature effegcting fornmgHon of fornula
3. It is isolated by conventional neans. Ring c]osure ef fected by
tré&ating the sulfide (compound 3), whose formatjon is cri bed above, with -
phosphor ous pentoxide in the presence of phosphpric acid under an inert '
at nosphere to give the thiochroman of forrmula 4 The sBifide is first

di ssolved in an inert solvent such as benzene tol uene, and 50 then
trgated with a small excess of phosphorous pentoxide along with
concentrated phosphoric acid. The solution is heated at reflux with
stirring under an inert gas such ag argon or nitrogen for up to 24 hours.
The produchl sal hes# : d purified by ventional neans. The

N

> egling tife ] hroman wi th acetyl
H : um chl ori de! ension of the al um num

chloride in a pol&r inert sofvent Rs prepared under aR inert 55 atnosphere
and at redudced3tenperature, i.&2, -10 to [err] THe inert atnosphere may be
argon or niftrogen, preferably argon. The reaction is conveniently carried
out in a sdlvent such as nethylene chloride. To the al um num chl ori de
suépension ¢ s added the thiochroman and acetyl chloride via a dropping
funnel or simlar device. About a 5% nol ar excess of acetyl chloride and

10% nol arNgxcess of al um num chloride, relative to 7 EP 0 284 288 Bl the
t hi chr omgfi et ayi-at=—zacuseX -AFfCHpaeB t i on is effected with agitation _
(stg rring) d\erd0.5-4 hours—at a venperart eFormulaed [err]. Preferably the
reaction i Te®ed in about 2 hours at roomtenperature. Then the =~ -

reaction is d»ﬂenched with water and/or ice, e product extracted and
further purified by distillation or sone owher appropriate neans. 5

The acetylenic function of fornmula GHbmologhés®l DepRatives™eans of |ithium

di bsopropyl am de or a simlar base at reduced tenperature under an inert

at nosphere\The reaction is carried out In an ether-type of solvent such as
a dial kyl ether or a cyclic ether, for exanple, tetrahydrofuran or pyran.
Mor e EsetefinitiopnefiiRy n. A Brand ¥raradne samerhefeyasim$deme s generated in situ by nixing
dii sopr sq stRaces phere &is nitogeq, Ao seqippep of Stopsquilined ip Reactiongehemmill vl se&vet hen
co#l B MARSYREMROHAS70 and [err] under an inert 10 atnmosphere. An

equi nol ar anmount of an al kylithium conpound such as n-butyl lithiumin an
appropriate solvent is then added at the reduced tenperature and m xed for
an appropriate tine to permt formation of lithiumdiisopropylam de (LDA).
The, ketone of formula 5 (at |east a 10% nol ar excess) is dissolved in the
reaction solvent, the solution cooled to that of the LDA m xture, and added
to that solution. After brief mxing, the solution is then treated with a
di al kyl chl orophosphate, preferably diethyl chlorophosphate in 15 about a
20% nol ar. excess. The reaction solution is then gradually brought to room
tesperature. This -
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solution is then added to a second |ithiumdiisopropylam de sol ution which
is prepared in situ using dry solvent all under an inert atnosphere,
preferably argon, at reduced tegwpglhghogepicy. [err]). Thereafter, the
reaction mxture is again warned to roomtenperature where it is stirred
for~“an extended period of time, preferably between 10 and 20 hours, nost
preferably about 15 hours. Thengeégibgnséﬁe{ngepfcr dified and the 20
product recovered by conventional nmeans. Fornula 7 conpounds are prepared
under condi tions which exclude water and oxygen. A dry, ,ether- type sol vent
such as di alkylrether or a cyclrc et her such as a furan or pyran,

part¥ cul ar t ety ahy rorQJran used as the sol A sol ution of
formula 6 irst pr

i at nosphere ag, argon or
ni trogen, and, then a strong ase @

g - butyl Tithi imi Hded (in about
a 10% ol ar "eRcess). 25 17This redti¥n i's Begun at aofeNcee”tgnperature of

betvyeen [err]'¥ and [err] preferably gbous 0 C. The react};onlgxture IS .
stir'fed for a short period, between 30 m nutes and 2 hours, and then
treated wth about a 10% nol ar excess of fused zinc chl orlde di ssol ved in

the reaction solventQ This mxture is strrr(ed for an addit}i onal 1-3 hours
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A solution of 14.3 g (80.21 mmol) of 4,4-dimethy! thiochroman (from Example 2) and 6.76 g (86. 12
mmol) of acetyl chloride in 65 ml benzene was cooled in an ice bath and treated dropwise with 26712 g
(102.54 mmol) of stannic chloride. The mixture was stirred at room temperature for 12 hours, then treated
with 65mi water and 33ml conc. hydrogen chloride and heated at reflux for 0.5 hours. After being cooled to
room temnperature, the organic layer was separated and the aqueous layer extracted with 5x50mi benzene.
50 The recovered organic fractions were combined and washed with 5% sodium carbonate solution, water,
~ saturated NaCl solution and then dried (MgSOs). The solvent was removed in vacuo and the residue
purified by flash chromatography (silica; 5% ethyl acetate in hexanes) followed by kugelrohr distillation
(150 C, 0.7mm) to give the title compound as a pale yellow oil. PMR (CDCls): 5 1.35 (6H, s), 1.92-1.98 (2H,
m) 2.54 (3H, s), 3.02-3.08 (2H, m), 7.13 (1H, d, J~8.6 Hz), 7.58 (1H, dd, J~8.6 Hz, 2Hz), 7.99 (1H, d,

§5 J~2Hz).
This same method may be used to form the 6-acetyl compound from those made as per per Example

2.
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correspondi ng ethynyl anal ogues. .25 EXAMPLE 5 Ethyl 6-chl oronicotinoate 30
A mixture of 15.75g (0.1 nol) 6- Ch|0l’0nICOtInIC acid, 6.9g (0.15 m)l)

et hanol , 22. 79 (0.11nol) dicycl ghegss@ss Badi i n de and 3.7 g _
diyre hyI am nopyridine in 200 m nethylene chloride was heated at reflux for
2 hours. The m xture was allowed to cool, solvent renoved in.vacuo and

resi duéXdMBLie¢t ed to flash chromatography to give the title conpound as a
low-nelting white solid. PMR [err] 1.44 (3H, t, J-6.2 Hz) 4.44 (2H, q,
J-4.4 %D'mwhﬂﬁ-ethxnwwwmaﬂ'-s 1 Hz), 8.27 (1 H, dd, J-8.1 Hz, 3Hz), 9.02 (1
H d, J3

% rocedure ma be used to esterl n of the ot her
Q?le Supg% %%T;g ng?jﬁi (E%{? g%'r‘n &Iutﬂiq,m in hexasn; r%}?ﬂﬁgl‘rﬁs solution é
5-(2-c Mt anm e % PIRF e u‘iﬁf
gm fe,m % A b ro 0l S
%

et hyl

th Jo |33§ a double ended needle to a_solution of

hﬁ.trpméadr mnram Goriip eac‘aetaa&\e usiRg upsfmayorphgggm.ﬁb 8hd 18mi of

yl ) pe ntﬁw B8 mridln-buigit s tﬁ%ﬁa@ﬂhrmmchlyqs&hyﬁfurm ferg 2o cdoliyStaf wised 45
pyrim Gihdved 8d thY Sohdibd)Mired Biabdad iemperatiire 36+QB hBw$, ok qudndYRlit witerEinh Yabidified
6- [ 2- (4o A+ diwie BRyirbien CRbrISETe trinthrd @bd13tiyd httbahDlsmparatire idd 32 RS thod Beataissel s
usedssi rwith IB518I vaited @adi8ane core! gydiohenablotidel aad hettadicat reflacCion s bouds. Alter bakgedoalbd NS
‘car r i edoarutemperatare, tha piganic lyee @as sepgratad gnd the aqueaye ayert axtrasisll evite SxSPmi bengamb.ut | on
of 465.The mepofePed3@adicniraolions whreombigechandhwashedwitht ¥ty agdiurhfasonate welvtion.rwaterni  of
dry t etsetuiated rNACH selvtioptand dhen |driggh MaQele dhal salyori wes remBver] in ypcug apd/thepregidyenp| )
n- but yIpusifie by rffash chyemaiggeaphyT (5lisa; |8 ethylj acetelg) “at'exf@ﬁ)r g"owvet' b!(B“Qﬂ'?thd@Q“aﬁm‘d at
(0P n‘i"t é ePR-7mma) o give the qaptipped-compaund 23 3| Ralg valya' % : Sh3p ‘ts'ﬂé)n 119? eat ed
w'th a 1S8i1Q1 mA- 561(3"'3§03??93((32(2'?12@57W)d o186 HR I P8 A ES JrPi0 Hig 2Hg) 799 (

tetrahy"dt’(?rI ran_usi n a dou ended nee&i |t” he S t|o
stirred A LarTuf Fg iy (SRR TrPaEe i PR 4T B PP iU o5, A
sol ugi on" o @yﬁg 67 mmol ) of ethyl 6-chloronicotinoate (from
Exanpl gs@mpigls4 M dry tetrahydrofuran was transferred by doubl e ended
needl e Tmto—a-suspensi on of EP 0 284 288 Bl 430 ng (0.37 mmol ) of

t et r akigylyl é-Bisehiopaas phi ne palladiumin 4 m dry tetrahydrofuran and
stirred—at—Toonmrtenperature for 10 m nutes, then treated by doubl e ended
needpe W A mikid@ SOk8/sG00.10Molf hebhetok.wml:zadw 6yeas edolp MR, 2BIYgSEATAGIUN €
was st idicy@shemicarbadimidecdnd e3. Al WinsstHyRmindByribife! inS200t hicmethjtens Chiotie\Was hedtéd a1l -
wat er . réfiuo i 2t honsss Theclizwier veed alywed Xd @t tsbleent ventolred3in ¥adub asd Fesitiue &ibjectad to
fracti diash cherratogepiyi tngite theditievemipechdsas a iw-miltisgawhite 20TdPMB GPDGI) at.440Bid tand .
dried [Jef-£H2)FoMdthi, dvtd Hek il €, 4. d~8 b B 2aritH. dhel~B.a diz.ite). HOR (1Hied3HR) | ash
chr ot o%Tmtwee@P Mg Be uggaerstoyily aav: efitag @nar haleraubalfiagd Fciss Poexed iy themeling

(What meht rEMEeUNdnauch 8/ 50: 4% et hyl acetate in hexane) to give the title
conpound H&M2-RiiorepyacyligcetamR | err] 1.36 (6H, s), 1.45 (3H, t, J-7 Hz),

1.96- 2. ooetgyi Pr{2-gporopyri Y"B”W%@H , 4.45 (2H, q, J-7Hz), 7.11 (1 H, d,
-J84Hz)ét :@ __)e§“t°384m 22Hz) 7.59 (1 H d, J~ 7.8Hz), 7.66 (1
H, 2-|oo "‘c?d J~7.8z, 2.3Hz), 9.22 (1 H 10 d, J~ 2.3
. Hz). USI n Sio __, oawbstltutl ng the appropriate ethynyl thi ochroman

from Exang . ptj,l;bgz,@.g_%agagtbate hal o-substituted heteroaromatic ester
from Exanghg a-cﬁI&SpyanHz’n@M)Bﬁltaﬁéﬁf@QH@% B&sPdRding chioro, or other halo, substituted

45 pyrimidinyl or pyrazinyl analogues of such esters.
EXAMPLE 6

Ethyl 8-[2-(4,4-dimethylthiochroman-6-yl)ethynyllnicotinoate
50

Reaction vessels used in this procedure were flame dried under vacuum and all operations carried out
in an oxygen-free, argon or nitrogen atmosphere. To a solution of 465.7 mg (2.3019 mmol) of 4,4-dimethyi-
6-ethynyithiochroman in 4 ml of dry tetrahydrofuran at 0° C was added dropwise 1.5 ml of 1.6M (2.4 mmol)
n-butyllithium in hexane. This was stirred at 0° C for 10 minutes and at room temperature for 10 minutes,

55 cooled again to 0° C and then treated with a solution of 330 mg (2.4215 mmol) of fused ZnClz in 4ml dry
tetrahydrofuran using a double ended needle. Thereafter the solution was stirred at 0°* C for 30 minutes,
then at room temperature for 10 minutes. A solution of 426.3 mg (2.2967 mmol) of ethyl 6-chioronicotinoate
{from Example 5) in 4 mi dry tetrahydrofuran was transferred by double ended needle into a suspension of

1



prepared: ethyl 6-[2-(4,4,7-trinmethylthiochroman-6-yl)ethynyl.]nicotinoate;
15 et hyl

6- [ 2- (4, 4-di net hyl - 7- et hyl t hi quphg egpssgtay| ) et hynyl ] ni coti noat e; et hyl

6-: 2 4, 4-di net hyl - 7- propyl t hi ochr oman- 6-yl ) et hynyl ] ni coti noate; et hyl

6- (4 4-di met hyl - 7- hexyl t hi ochr oman- 6-yl ) et hynyl ] ni coti noat e; et hyl

[ 2- ( (ﬁmm«ommm)tmtmmomwpmmn)wammy|u) ‘pgnl drM efralpidiofurpe tand s,ttrreéaﬂ‘m

[ 2-( (wmneratur@rfpmiﬁ minuteli therhirasted rbyedoybly endeg ﬂ' G’Bssoy#'qra@feftl%ua@ynvzoc

et hy| prpgargd abovp. dhipamixyre was glimed jat ﬁP’Dd?WR?f?&W @9‘ 109 Mhcet at e;

et hy| W "("llchwﬁﬁ Reaverod by o l”!*h BEPP then Fthe ffafﬂﬂ"ﬁ 'qud’“ﬁ cet ate;

et r?ylf . 1‘*54"3&' ??f"mé’ﬁ ‘i!'m‘ M‘Q !V}aéf%?@ g'_] I%\Bﬂﬂi

gt Ey: 4a/‘§ eth tat’e n hexane give the title compoun as a witite sond I;g? )b I Onat &
H, 1H, d 7.29

3. [2 b5 fﬁ*i‘faf‘ﬁ”ﬁé’;’ff@’aﬂ&ﬁa;'ﬁé%g kg ‘é\?w‘m‘%m— B GBE o) onat e;

31 fCF ki 06 mp&ga'ﬂfeGetWrzﬁﬁoQM’ Bhjde) R, Ieslariiany 4] @HORb ONaL €;

et hyl ého. n@& h.x e QR o~ BtaiBlos, e Idskingl compbubdieiy Boat e;

eth y p -trinmet hyI t hi ochr oman- 6-yl )et hynyl ) pyri d- 5-yl ] pent anoat e;

et hyl ethyl 6 [2-(4 4 7-tnmethylth|ochroman-s-yl)ethynyl]mcotmoate,

5- [2- ( ( 4tnreieami-tiybthyl-7ethyytidchriomsare-aeimylnisttinaatehy ny| ) pyri d- 5- yl ] pent anoat e;

et hyl ethyl 6-[2-4,4-dimethyl-7-propyithiochroman-6-yl)ethynylInicotinoate;

5- [ 2- ( ( 4thvgr-edR1id4-timnbthyl-7Hexyithiochiomam6-pirathyr\iinigdtinesteny Ny | ) pyri d- 5- yl ] pent anoat €;

30 othiyH{2+((4.p-Gimefyithibcktpmant Gylotbymyrorid-Srliaset@lely | ) et hynyl )f ur-2-yl]acetat e;

et hyl [ Bthgli2-{(A4.74rimethyittidehromen-odlethwybewid-Syllacertay ny| ) f ur - 2-yl J acet at e; et hyl
2q ( 4, Sthyh [Zrf(tArglimetny thiophompr-Srnhathy ey pyridedy 8 fur-2-yl]acetate; ethyl

((4, &ﬂ‘éi'i[?rgf' 1'“9?‘1"?‘7 Y"E"ﬁ?'m?ﬁﬁﬂﬁﬂ’-‘. JETHIPRAS f ur - 2-yl ] acet ate; et hyl

I5r5/[5 ((4“"21' ef% "‘E';’é il -2-yl ] pent anoate; 35
et hyl 58hyl |me - e% mocﬁlroman 5]

eth yn;,,g?})ﬁ%};fpmy l}/alte)'fur 2-yl ] pent anoat e;
o0 |<( Iﬂlié%z!?&mﬂem R AT e R S abahoBiy 1 Tur - 2- y1 ] pent anoat e;

| 5-[2-((4, methy hlochrom n-6 yI ethynyl)pynd 5-yl Ipentanoate;
5- [5 ((ﬁ?sﬂ{ﬁﬁ% eth{ 7 &ith ‘g&“}n g Sjruriabaid; Ur - 2- yI ] pent anoat e;

et hyl [ Qmiedodadidmmiyh?-heiy I{Hﬁ r&m slyi obitiHo@8: 2- Y1 ] acet at e; et hyl

[ 53 (4, Sthyrb-4(s,2akdashlyknivc Mﬁy ) Bhifayetad;) t hi en- 2-yl Jacet ate; 40

et hyl [5%([5—((44dﬁrﬁﬁb&ﬂ?nﬂlocﬂmﬁimi'l)‘eihymhfmmamﬁe yl)et hynyl )thien-2-yl]acetate;
et hyl [ Bthi([g-(4.4-dimmiyirdthyfhidohropmbi-6Hy ietHynyyoe-e-yecsthtyet hynyl ) t hi en- 2-yl ] acet at e;
et hyl 5-efhyt[6<{(44-dimabthgier-tieyyithincheopdan-G1ybethybylfdrRedlicptatel ) t hi en- 2- yl | pent anoat e;

et hyl ethyl 5-[5-((4,4-dimethyithiochroman-6-yl)ethynyl)fur-2-ylJpentanoate;

5- ph- ( (At SASH 4 Tainhepyithicchiomanbralethgayiuy-2-giidegtanpetpt hi en- 2- yl ] pent anoat e;

et hy| ethyl 5-{5-((4.4-dimethyl-7-ethylthiochroman-6-yl)ethynyl)fur-2-yfpentanoate;

5-[ 5-((@“‘4‘- ﬂéﬁﬁwemr%@wwmwTemmmm@mmt hi en-2-yl ] pent anoat e;

45 (4 4-d|methylth|ochroman-6 yl)ethynyl)thlen-2-yl]acetate

5-15 “"[ t it | )t hi en- 2-yl ] pent anoat e;
?t/ﬁ‘ill @th E &ﬁ F&q m" 'Ieh eyr|da2|n 3-yl ] acet at e;

gt hyl ! _(4 é)ﬁ {h@' le§ I;eﬁé )pyr| dazi n-3-yl ] acet at e;

15 [5-( 7-tnmethy thl hroman-G ~yl)-ethynyl hlen-2-yl pentanoate i i
[6-((4, ZZ hﬂi%l( WG PR PRHaR B Rty { A1iPdkhahbatd; | dazi n- 3-yl ] acet at e;
et ethyl 5- [5-(%-4wd|methyl-7 hexylithiochroman-6-yl)sthynyl)thien-2-yi]pentanoats;
[ 6- (4, 4tgh (5%EBMinethyRrishrbihdn-ombhaiyRsrifezinlahatkdaary | ) pyri dazi n-3-yl ] acet at e;
50 ol IT§(4,4,7-trimethyithiochroman-6-yl)ethynyl)pyridazin-3-yljacetate;
5- [ 6- ( ( 4thgHeHma-timpthly ii-aioitichmabe-ylstehigpnidadinpyyilacaae;n- 3- yl ] pent anoat e;
et hyl ethyl [6-((4,4-dimethyl-7-hexylthiochroman-6-yl)ethynyl)pyridazin-3-ylJacetate;
5- p6- ( ( St 5A6H((441dlimekthy ttidehroman-@yhethy@piriiesindyyliperigsoaté:dazi n- 3- yl | pent anoat €;
et hyl ethyl 5-{6-{(4,4,7-trimethylthiochroman- 6—yl)ethynyl)pyndazm-3 yl]pentanoate
5- [ 6- ( ( #thaLedBriadeimetiyl-TethyfthiohromenByhiethyngleyidagin-Brylippntnestei dazi n- 3- vl ] pent anoa
te; eth rhyl 5-[6-({4,4-dimethyl-7-hexyithiochroman-8-yl)ethynyl)pyridazin- 3-yl]pe ntanoate;

5 L56 ((&":3' {ﬁf‘f‘ré‘f*t th";“%@ ?"t'fh 'B@mvaa;@?d@ g‘ ynyl ) pyri dazi n- 3-yl ] pent anoa
et hf lg ?meth&? Mhy ioc roman y et ynyl)py i m-g yl acé/tatg pyrl m di n- 2- yl ] acetate;
44-d

55
[5-((4, 4 "ﬁgq hexyl 'Ecmo"ﬁr; 'yp}j,)z W"m'{’ acetatgl n-2-yl]acetate; ethyl
[ 5-(( 4 - - /- |oc} - yny pyri m din-2-yl]acetate;

et hyl
[ 5-((4, 4-di met hyl - 7- hexyl t hi ochrorrd?\- 6-yl)ethynyl)pyrimdin-2-yl] acet at e;
et hyl
5-[5-((4, 4-di net hyl t hi ochr oman-6-yl ) et hynyl ) pyrim d| n-2-yl ] pentanoate; 12



EP 0 284 288 Bl et hyl
5-[5-((4,4, 7-trimet hyl t hi ochroman-6-yl) et hynyl ) pyri ni di n-2- yI]pentanoate

et hyl EP 0 284 288 B1

5 L/((4 4- di met hyl - 7- et hyl t hi ochr oman- 6-yl ) et hynyl ) pyrim d| n- 2-yl ] pent anoa
et hyl

5 [5 ((4,and ﬁﬁ«hﬂ-mmehmwmmw@mmmp@nwmtyﬂmmmnm di n- 2-yl ] pent anoat

e; ethyl fﬂ;w'gﬁ {(44-dimptpyHTsethy MiastrpmasrfareByny Dy yamis llpeanepts: n- 2-y| | acet ate; 5

et hyl [ 5- ¢thyl SAS-G4-dimpipyl fypppyiihieshiemameéletygullp Yppijangatein- 2- yl | acet at e;

et hyl ethyl [5-((4 4-dimethytthiochroman-6-yl)ethynyl)pyrazin-2-yijacetate;

[ 5- (f4 4- ﬂnﬂ%m-"ﬁ?mé"f’ww?q‘ﬂ"ﬁeﬁWBWHY'@YE'F? @V'ﬂfgﬁ%‘?%tgl\éram n-2-yl ] acet at e;

et hyl dimethyi-7-ethylthiochroman-6-yl)ethy yrazm

[ 5- ((44 M'%M‘ "¥P°%' i ¥ azi n- 2-yl ] acet at e;

et hyl 4ot AT o GCH ' _g_y i \r azi n-2-yl ] pent anoat e;
et hy| 5-5-((4,4-¢ -7-ethylthioch G-y tanoate; and

o1 °( (4, 4";&5 &w&lﬁmmh a‘in'.%'ﬁi?ﬁe.y)m@?&!ﬁﬂ ﬁiﬁﬁ%fyl ] pent anoat e;

5 55 g(mmpggﬁ'et hyl - 7- t hyl t hi ochr oman- 6-yl ) et hynyl ) pyrazi n- 2- yl ] pent anoat e;
and e

5- [ 5rs( (Diphényli3-methima-buiniigkptosghatec hr oman- 6- yl ) et hynyl ) pyr azi n- 2-yl ] pent anoat e
. EXAMPLE 7 15 D phenyl-3-nethyl - 3-buten-1-yl phosphate To an ice-cool ed
sol ut i on Tf anlige-Gupled kdidtio6 of 1RAYI (}4165 nBraifetf Byreth3l-dutepti-ol (Aldnikh) (aAd d¢it.9gc150.44nd

11. 9g (mrE®. ok Ayrigine in) 109M! gfyletiablidrafurdnrvas @Gded depwise tndahargnge selution oG8 SEIRR]

dr.opwi Semalirafl diphenyirljeropheseiiatet §3gm 1€0mI 9Btettalivqrafuran. The mintiire wasf hoelipgh Atarpfjuix for 3

¢h) oPopRys ﬁmai"@" goplednand (iferpd- Jhe filtratp avay genseniiatarh In wEguo #ridythe residymdisselved i8d at
ref | ux 4P‘B‘F' o8 19 pthe, 504 Eexa'??da“t’ veeshsd otith 2@POm] wetery &7l sei@ter | NaCh sofutionand
concent g \l\?‘%’g vedoia vagya tqygives thp Garjoned camprynd gg 2 palg yellow ofl. g
hexane flah? Phad e obaa 9% @ o iR 42 (1P bBNE B 2)sD1%A %N and

dri e [(erHr The sol vent was removed in vacuo to give the captioned conpound
as a p%ow oil. PVR [err] 1.69 (3H, [err]), 2.37 (2H, t, J~7THz), 4.32
(2H, q, , 4.72 (1H, [err]), 4.80 (1H, [err]), 7.10-7.35 (10H, m. 25
EXAMPL g sSidletfindntoitah Ny ! chr oman 30 To a dry, ice-cooled flask containing
34. 959 t6— 134 Tmotj—of stannic chloride was added qui ckly under argon 63.Qg
(0. 669 notg a @y, RE-BEVR. fadk \RntBinitiy B4.E5gVIBF34SthdlY 6t SEnié cHidits lvas iddibd Quidysdér and
t hen t rarh 68log\0l6b9 hal) Bibhérdl. TROmIKIe)wad fstirfbid ANE1Y/ for 35 gk Byd thetr tidde@ Withl4dlg -
phosphad.ts5 rha) dfodghenybg-nathBira-butead1yD phodpiate] folleh@d rbyns 6mi daktn rdislfigs’ fnséaThe
St i rr echivadre weDstirrbe ppecra tamperafumr for22ll Hoorsrasd thatl gdenehad Gy eoitihg ontd) yOOpOeerandg ont O
700g i dwe ghtiSN NaDHs Bheohixtire5ids Naiieted Witk 1kG0RInLand 248@0 wk éthea.c Thedcombinkd @00
and #x3ediord ware ashed Vitte2) Hiadiit, reldratet INaCl @8 driech (MdSOrs Selxentewasaerneved i vato2 N
NaOH, &bd e sgsiside putifted yrigshiehramgtogreptsCiiica; 236 piherrin hexans) joaivg hedlitip qompreundasand
the regil9 &Fl‘?’ﬂ"eépe%)jﬂ'%@“cw 2Hp ﬁ?l; 814120 424, "%%@t(h'érddr ﬂrﬁﬁéliane)

Z

At
to gi vd-StReS¥7 {idd.J5 hé Has7.97 (i)t Jr @ Wiz, hohi). 73R H: g, Jy8.1HzgyS Lerrl).
L,.80- 1. 85M{iethon will sewg to prgarp 3hq °%‘fsp°6d"§o7'€'5¥$“’°6&" cempouRds, staring, HE') heg 87
(1 H e ?'5..33? %"EE’T 5 Hz), 7.07 (1 H td, J-8.1 Hz, 1.5Hz), 7.26 (1 H,

":Eg:__ oS Method will serve to prepare the corresponding

anstarting with the 40 appropriate 3-al kyl phenol :

I kyI ch
tri &EQ:{:Q [gg{mpmmgf, - di met hyl - 7- et hyl chr oman;

, 7~
,gu netMJ,,mzthgr-,% Bi6URBdha 4, 4- di met hyl - 7- but yI chroman 45

- di met {ydiménpeHomichimanan; and 4, 4-di net hyl - 7- hexyl chroman. EXAMPLE 9 50
- di

I met'hyl - 6-acetyl chroman
EXAMPLE 9

50 4,4-dimethyl-6-acetyichroman

To a stirred solution of 7.94g (48.9425 mmol) of 4,4-dimethylchroman in 70ml of nitromethane was
added under argon 4.0g (50.96 mmol) of acetyl chioride followed by 6.8g (51 mmol) of aluminum chloride.
This was stirred at room temperature for 5.5 hours and then cooled in an ice bath and treated slowly with

55 70ml 8N hydrogen chioride. The resultant mixture was stirred at room temperature for 10 minutes, then
treated with 100mi ether and the organic layer separated. The organic layer was washed with water,
saturated NaMCO; and saturated NaCl solutions and dried (MgSQOa). Solvent was removed in vacuo and the
residue purified by flash chromatography (silica; 10% sethyl acetate in hexanes). This was followed by
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To a stirred solution of 7.94g (48.9425 mol) of 4 4-di met hyl.chroman in
70m of nitromethane was added under argon 4. Qg (50 96 mmol ) of acetyl
chI oride fol l owed by 6.8g (51 EB'®bsa &g B4 umi num chl oride. This was stirred
gomterrperature for 5.5 hours and then cooled in an ice bath and
reated slowy with 55 70m 6N hydrogen chloride. The resultant m xture was
st i rriagelmhr distijation 950 @P 5: 18 nhroy to e rientiile egmpauhad ps & celerteesloilviPMR (COCIsK & et her
and t h€0 GHgAi-95-2.09\(2H. m} 858 (Sh B *-2574R0 (. g8 (1Hhfel-8:41da), AA8{Hbdd.Wr8.0Ha\at er |
sat ur &bz} 3AKTE. krAdH8at ur at ed NaCl sol utions and dried . (MgSO4). Sol vent
was r entolowing the samg Proseriyre 3 usipg thg ramprypdst of Exameple . [thesfpflowing smw@sahy
(sif i bypProparatk ot hyl acetate in hexanes). This was fol |l owed by 13 EP 0 284
288 Bl Iéd‘é@??‘%?‘a?ﬂwéfmh&m’ﬂ??" ferr]. 0.15 nM) to give the title conpound as

a col or 14 "'Vi'*" OMEMG (6H, [err]), 1.95-2.00 (2H, m) 2.58 (3H,
[err]),jzfi °{‘; 3:“’%‘3%3(1H d, J-8.0Hz), 7.62 (1 H, dd, J-8.0Hz,
1.5‘;—|z), i -6— _7_ gollowing the same procedure and usi ng the
comnmpoun o |POWI ng conpounds can 5 be prepared:

4, 4-di met hyl - -acety rret yfchrorran

4, 4- dpyEisiel106- acet yl - 7 et hyl chr oman;

4, 4- drmmethyt—=6- acet yl - 7- pr opyl chrorran

, 45 dis meintiy-Betiva@thrdbman- but y| chr oman; 10
-dimetnyT-6-acet yl- 7- pentyl chroman; and

- di mab heysolueracie.47g-(Z4.41eupl) ©h ditsomropylamite NP 48mi1dy idirahydrofuran under argon at
- Di78tQ wys addied divpwigd ¢52nd roh M.8NTG248230rhal) f-butylligfiun® indiegane. 2Mixidre rwa Istirredfat
SOFBUPpYIranhews and theg Heateld gropwise Hﬁydrsemﬂeﬂi 4980 d24.38rymel) oft 4.4-dimethykfas added
Q[/é'pv\ﬂ‘@hﬂc rgmanin 4gy dry ogigirghydroforan. iy |syirripg. # 1€ 7 Cl fort Hiowinhp Solytien wastreaied withir e was
| rr&ep £04-3¢ aymo) of dipthy! °H'819P"°aﬁ’ﬂ§t°t Fh?rF°P'|"6 drag) thep amored,gnd nigure G?"[?Flabn of
e forygraits or 75 hgurs. U B e g e e e

tet ra ?rbfo litfgy 'i "Pp\gt? i afed n% HOEﬁmg ¢ %g %‘@9 Ly |8 ng bat h
rid

t r eat m‘oell mov d fgx lu IB
5@%&; s?ﬁ bur's.
samf sgmm.@ee% 05 QHEE sktthadb
ol UtNQ—R‘:(ﬂan A atm I'séiﬁﬂﬁ%&’ emae 4)e§él¢eﬁ T %&kﬁéng

4. 950rebidfe SifiddTBY Madhl crild ﬁn_g%fn@mm Gl a38ate idThexahe) %:@Mo(m@gempl)
N- Gyt Mtidtio wncldtsshm; wv@vei the Sduiid b£d Eo?dwéisrdi)}stéﬂiﬁélsoﬁ& PR (cBLL) & 130

cool i @@, Hai.8-168S2R.anP 8.0l (1ANS), MKd.24 @HSh), bI78 thHAl, J~868R3) 2 EN adUs-8sf gy, 18 -
hour s2.amxl 7t4her, guershaed with 50m water and 25m of 3N hydrogen chl ori de.
The m X{This eorovadure XsbivesC toc ormert Il BatéintompohdS podpared Gis e rEixample BNt thhie

conbi evprelspondiyayrt-athyhylacdlogoess washed wi th 3N hydrogen chl ori de, water, -
saturated [err] and saturated NaC solution and then dried (MJSO4). Sol vent
was tWEgﬂ)ved in vacuo and the residue purified by flash chromatography
(silica; 10%ethyl acetate in hexane) followed by kugelrohr 30 distillation
(70 CE Yis'i"’w'%ﬁd'mWYJWﬁPE‘aﬁ'ﬁM')ﬁ"'WPM']B":‘?t'H??Fﬁ)und as a col orless crystalline solid.

OO Ler Eloendy 33 S 3sefs s 1 M orocadsepinr ”;m legyﬁ 3.00 (alnHa 4.19-4 24 (2H
6, 75 I vegee s yises B p°°? i . o
?)'y:- QA “Zfﬁ.*"%en i ﬁ:ﬂ??f s 'é‘i"f?@’lfa§°'§$% Eﬂ" ity

QP}#&
L

as pef. mrﬁ choptipe Lzen! %9. LE 11
Et hyl mﬁm Dl it ,cﬁ ynﬂag ema i a.a/fb S e i B feasom 9gCt i on
Vesss Einfoly! sedsadnz,mhfonw MCH ok erywemycir&ferafe usiﬁd £dodbR0sbed’ Adetid rr’rmégsu%é

oper adoiasswadtHiRedCAI0F € @l 1 hour and then at room temperature for 15 minutes. A solution of 628.6mg

(2.74 mmol) of ethyl 6-chloronicotinoate in 4ml of dry tetrahydrofuran was transferred by double ended

needle into a suspension of 380mg (0.33 mmol) of tetrakistriphenyiphosphine palladium in Sml dry

tetrahydrofuran and mixiure stirred at room temperature for 15 minutes and then treated by double ended

s0 needie with the solution of alkynylzinc prepared above. The mixture was stirred at room temperature for 20

hours and then quenched with ice and 30ml of 3N hydrogen chioride. The mixture was extracted with

3x75m| ether and ether exiracts were combined and washed successively with saturated NaHCO; and

saturated NaCl and then dried (MgS0.). Solvent was removed in vacuo and the residue further purified. by

flash chromatography (silica; 10% ethyl acetate in hexane) to give the title compound as a yeliow solid.

55 PMR (CDCls): 5 1.36 (6H, s), 1.44 (3H, t, J~7.1Hz), 1.83-1.87 (2H, m), 4.22-4.26 (2H, m), 4.44 (2H, q,

J~7.1Hz), 6.80 (1H, d, J~7.6 Hz), 7.35 (1H, d, 7-8.9Hz), 7.58 (iH, d, J~76 Hz), 7.60 (1H, &), 8.28 (1H, d,
J~8.9Hz), 9.21 (1H, s).

By this method, using the appropriate precursors, the following compounds are prepared:
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out in an oxygen-free, argon or nitrogen atnosphere. To a solution of
509.4ng (2. 74 mol ) of 4,4-dinethyl- 6-ethynyl chroman in 4m of dry
tetrahydrofuran at [err] was adge@Jgpesypse 1. 72nm of 1.6M (2.75 nmol) of
-putyl lithiumin hexane. Stirring was conmenced at 0 C for 30 mnutes and
at oom tenperature for 15 m nutes, after which the solution was cool ed
again to &h}@e«@m(zj,q?hmtﬁyloe@mm%-maﬂynmnieoﬁhme'n on of 380mg (2.79 45 nmol) of
fused zi nehyt BB@iadimathyl-Bethylehfoman-g-yhetitynglnigotinofteir an usi ng a doubl e ended
needl e. Tétayl 6E34l4tdinmethybDbrapyilcbremams-yiethynyilpidotiseate) C for 1 hour and then at

r oom t enpethd B43-¢ 4fdimetiyb7-hexyighreman-6xletaynylinicatinogle: 628. 6ny (2 74 mol) of ethyl
6- chForonﬁ'@dlﬂ'ﬁ&fh‘i‘@eﬂlwh@ma“'ﬁﬂ')@wyywﬁldrm uran was transferred by double
ended neeﬂhﬂ[ﬁﬁﬁﬁtﬁmgﬂ\ﬂm ‘mmol ) of

tetraki st Piet r ahydr of uran and mi xture
stirred afth y ; i en treat ed by doubl e ended
50 needl%th‘(h Jin q e Biehar ed above. The mixture was
stirfed ath‘F' ’ fﬁg gd}mgwenched with ice and
30m  of Bﬁhﬂ ) g,g,;,g,gﬁt ed with 3x75m et her
and et herﬁ i Vv &€essi vely with saturated
NaHCCB  anghny 3ipaly. é}i,ﬁﬁlmhg%hr&m«stﬂi)&ﬁyngwymis iidemsabte; Sol vent was reroved in
vacug andethyle- [é-@ﬂ»éI:hethiwreihbraﬁrorﬁme-il)lemﬁaybpyn&-b@ﬂﬂbnﬁﬁtraﬁnat ography (silica; 10%
et hyl acebiai 8-[2-(4,PamamEI7-Hofyicgiomen-6-PitiynybwridSeyipatancitens a yel | ow sol id. 55
PVR [ er r] ethyl [2364,4-iinbthyighroman-84)dtighyl)ir-2-ylacdtat; Hz) , 1.83-1.87 (2H, n),

4. 22- 4. 26ethy (41, 7-trivhetfivichiditdn-Bey))ettynyl)id-21iigceta®; 80 (1 H, d, J-7.6 Hz), 7.35 (1
H d, 7- 8etByiS-(4.4diGehyi-T-etylchioman-rylgthypyhfur-27ylletatel H [err]), 8.28 (1 H d,

J- 8. @Hz) otfyl 28H(4 4rditrpthyd Y -hexgichromans6-yisthiydliur-gryliepgateshe appr opri ate precursors,

fé fol | osim -[%GMbé'mﬁtﬂ)s'CW" Srvbefmmgiiur-2ylipentangals; 0 084 288 Bl et hyl

6- [ 2- (4, 4otiErib-Hbt.Frime "E? Ip WW "WP % noat e; et hyl

6-[ 2- (4, 4§‘ﬂ¥'r§ﬂ§ ﬁyf’d"f'e Y' | AL MMM t8‘t| noate; et hyl |

6- [ 2- (4, 4°%Y! i " ?’% g ; tIanl bt i noat e; et hyl

6-[ 22 4, 4° : S "" o A a" t ' {J.ni cotinoate; 5 et hyl

[2-((4,4-8 #9278 me__ ] Xegé( cetate; ethyl

[2-((4, 4, Labi'd. tg; r-,qI pﬁry tﬁfeyl ] acetate; ethyl

[ 2-( (4, 4- i )( 4_ nq;tgi;aﬁ yw‘,g %,,},gyrl d-5-yl]acetate; ethyl

[ 2- (4% 4- TRl x(hﬁtri?fﬁwl bt ANER rwinhlsw yu;pxhtarraytél d-5-yl]acetate; ethyl

3-[ 271 (4, dolsTo Akl Tady R - DSyl 29 emihds 0D onat e; 10

et hyl  3- [ 3thji 6454, -diveihprerttiayichiomananhethyyyranizyipeniapyate; d- 5- y| ] pr opi onat e;

et hyl ethyl [6-((4,4-dimethylchroman-6-yl)ethynyl)pyridazin-3-yljacetate;

3- [ 2- (.( 4, émgliferie. hTrimsthgittngrhantSrydetbynylibysidagieBtyllavptetepyr i d- 5- yl ] pr opi onat e;

et hybs ethy! [6-((4,4-dimethyl-7-ethylchroman- 6-yl)ethynyI)pyndazm-a-yl]acetate

3-[2-((4, Mu[mhynmefhylﬁéwwlcmmm@w)eﬁwwbp d 5-yl ] propi onat e;

et hyl 5-[sth 6-ﬂ4ﬂ'ﬂmﬂ1M‘9hWMPﬂ‘!6‘¥ @F'ﬂ - -yl ] pent anoat e; et hyl

5- [ 2- (( 4, 8thyi-Stp((bTfrimetincpman-Gy y‘hz r? ent anoat e; 15
-6-yl)ethy! d n-3-yl]pen not

th y | ethyl 5-[6-((4, 4-d|methyl-7-ethylchroma
S‘T 2"’( (4,

&thq [sé{%j(ﬂlme y|clf7rﬂ?ar:l%l6-yl)e nsﬁyl.)‘;)%erl P%\)g m&m lbbﬁptflrgatg yl ] pent anoat e;
( ( 4 Zthx( [}gﬁ ﬁx‘t: Ichro! an-6-y ethynyi ysalgimmaceﬁwé d- 5- yI ] pent anoat e:
[é1 ( | aﬁsﬁi

| (e ,a,t ng,,]agétytg] acetate; ethyl
%5 atabdiicet at e; et hyl
4, 4- ih | icﬁrbrhamﬂ)e o) yatn édﬂnoaia .yl Jacetate; 20

yl [ 5- 545—@{& Sy =7 ety RN MmErR6-GrsnyBpyrm dai myllpyhtarfoaté~ 2-yl]acetate; ethyl
(4, 4th9ilW(ﬂﬂd%ﬂﬂﬂﬂ&xﬁchwn)a%hyarﬂnwpwm:&n-ny]]qmtammoat e; et hyl
(4, 4thyi-15-(a, wraimainlictiadnenesn)Gthynlypatabip-2yllackater: 2- y| | pent anoat e; et hyl
(4, 4thdli[5rad my-triméthgibinyrhanFe-yhethynyBeyyezin@tyligaetate) f ur - 2- y| | pent anoat e; et hyl
(4, 4thgli [t rgiimetylTesthyichiamem@viletymipwadndilagetalg: - 2- y| ] pent anoat e;

ethyl [5-((4,4-dimethyl-7-hexyichroman-6-yl)ethynyl)pyrazin-2-ylJacetate;

sthyl 5-[5-((4,4-dimethylchroman-8-yl)sthynyl)pyrazin-2-yljpentanocate;

ethyl 5-{5-((4.4,7-trimethylchroman-6-yl)ethynyl)pyrazin-2-yl]Jpentanoate;
65 ethyl 5-[5-({4,4-dimethyl-7-ethylchroman- 6-yl)ethynyl)pyrazin-2-yljpentanoate; and

ethyl 5-[5-((4,4-dimethyl-7-hexyichroman-6-yl)ethynyl)pyrazin-2-yi]Jpentanoate.

EXAMPLE 12
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et hyl [5-((4, 4-dinethyl chroman-6-yl)ethynyl)thien-2-yl]acetate;
[5-((4,4,7-trimethyl chroman-6-yl)ethynyl)thien-2-yl]acetate; ethyl
(4, 4-di net hyl - 7- et hyl chr onge 6s4/pgsehynyl ) t hi en-2-yl | acet at e; et hyl
(4, 4-di met hyl - 7- hexyl chr oman- 6-yl ) et hynyl ) t hi en-2-yl ] acetate; ethyl
-((4, 4-di net hyI chroman- 6-yl ) et hynyl )t hi en-2-yl ] pentanoate; 30

~
TN~ —

y| 6§e-@3-d(rfethythrémen-6-yiethagyilcitntivicAeid 6- yI ) et hynyl )t hi en-2-yl ] pent anoat e:
y
h ol ]
5- ( ( 4The aliokrtetethanol yssd irtyip ememm?s ﬁwﬁﬁ"t ifg-3 Yagquum ryn "Lp'hroma ﬁ@%e
5-

y| bubbling nitrogen through it. A solution of 101 1mg (0.3 yl 6-[2-(4,4-di
1. {) sol
eﬂ‘mVﬂﬂ'Qﬁ'?PéleH ?m'ﬁﬂl'?é?! aEFfP‘E I;é‘:%v é‘fé@iﬁ 0{ Ri tegnkMe%X 'ﬁ%()p 0 Oﬂf:t oyl
{Ng'sb aédh}%nﬁﬂa\é |tr]eﬁ06t ate,

Vﬁl’%ﬁ‘ t .
f‘:"? iﬁx&w
I Ao kiuPirod :
}_ uenyé)swg @) iy, 320tk acet at e;
ds

FP8Y
lfo mex{qu
vgcu 9 IWIT
§ faBnJ-%M bek )"ﬂéé' AR, 7% zfmu3r~ylzﬂmea”¢7amat e,
3 2A2)79-47rd,.[rg lzg;)r onan- 6yl ) et hynyI ) pyri dazi n- 3-yl | pent anoat e;
et hyl Proceeding in the same manner 6-[2-(4, 4-dimethylthiochroman-6-yl)ethynyl]nicotinic acid was prepared
5- [ 6- bt dhnyilisRE4M/dimekhy@thibBankoman-e«yHethyfyliicotinbde rBMIP DGDGI (G} -1y | 1.37@hHANOAL €;
40 45 1.99 (% MY,13.09 (2H, m), 7.10 (1H, d, J~8.1 Hz), 7.28 (1H, dd, J~8.1 Hz), 2.1 Hz), 7.64 (1H, dd, J~7.8 Hz),
5- [ 6- (184 785 (il &\o-7.8 HaensyHzp l92e miinmB - yvI ) et hynyl ) pyri dazi n- 3-yl ] pent anoat e;
et hyl [ SPrédeddinty i shetthire chne manned- 16 Jeetors yrerialed yasi pef @xampiss g P’A%ét g ;beet hy|
[5 ( ( 4onieriedtie queredpyrdingragdan- 6- yl ) et hynyl ) pyri mi di n-2-yl Jacet ate; et hyl
[ 5-((4, 4-di net hyl - 7- et hyl chroman- 6-yl ) et hynyl ) pyri m di n-2-yl ] acet ate; ethyl
5-20 ( £xapopi 1et hyl - 7- hexyl chr oman- 6 yI et hynyl ) pyrim din-2-yl]acetate; 45°

1y di et hyl chr oman- th nyl)pyrlmdln 2-yl ] pent anoat e;
242'£4=§‘"§"F‘§E“!ﬂ°h'7°"iaf"6' ?"PW)Y'L%‘?V Chynyl.) pyri ni di n-2-yl ] pent anoat €;

00 R = aioh ¥ ook %ﬁ“&'ﬁ}yf °$’€Wﬁ%h&w’f£°ﬁ%’ﬁﬂ?ﬁn oW DR aRia e

e soluti s cogjed to -6!‘1‘ G under nitrol en and a solutlon of 3.2343 g (10 mmol) of ethyl 6-[2-
:{ Ehprf -6-y )e:bsﬁ-g u&l%ﬁ&{é&ﬁﬂ T lod &Y [R¥NBY s JaBYkI| dBpWis6) aa date] REthanoat e;
e

LETBITHS bk Ishiidd ak RB0F @Zdr 1 -hdurishd the @kadbschydiidd

e.( G E By m&%&&%hcohema -4 YimoBtd syl JcpmeaTheNredktiv Inixtued Bttasn et hyl
hydroigieB Y Biding73 @1 4P ¥htarEred sonfumy hlofitid1sonsibn) g raliciing - tyrherate wirise toet hy |
- ((4odhr BinpBratons] Thé- gk i< herofmared Gny thy edstiye whshpd wittzétier. ZFhy |ethacleyen isctheret hy |-
[ 5- (Wadhed -wih eatubiddc sudinmachiofidey lsdlatbinydriptl )(WgSy iand they |chprenttated daitvacuoeThey |
[ 5- (résﬂiud js outifieid v Chvgrharbyraphwfolidey by weystalaionty gue ihe tite sompensd+ anoat e; 55
hyl . By the same process, acids or esters of this invention may be converted to their corresponding pnmary
[$- (aledholl- di met hyl - 7- et hyl chr oman- 6-yl ) et hynyl ) pyr azi n- 2- yl | pent anoat e;
nd et hyl-
5- [ 5- (Bxamele #f et hyl - 7- hexyl chr oman- 6- yl )et hynyl ) pyr azi n- 2-yl ] pent anoat e.
EXAIVPLE 12 15 2 4 288 Bl .

hy
hy
[5

et h?ﬁ
[5
hy
hy
-4

(
|
|
|
e
|
|
(
(

et
et
5-
5-
e
e
[

[

5-
5-
et
5-
a

ttinic Acid The absol ute et hanol

[ 2 (22 Sty "
Qs’e‘(? in h| s £X r 5 oglgq_m |.£). BRP L AGn yV@-§ ngymﬁr&m 600

si mul tan HB T o | dicyc HodifHiieOdnd 4ed mb@.762). 30

rrrml ) oI) |n p .4 in”i?é R%n&h\ﬁéﬁ%ﬁ\orﬁigj sirrecPat rd%ﬁl\hyrﬂbdrdtd?é fPig aAat e in
ao\‘}@rﬁxt&é RaAhdRTineteG tHf rEstile WadhBd With/50Tht oPnetBlyldne@Ritide1Thé filtiatend )

S Ol Ht 'tQé?l OhceMtcd S dain dnd tHeQadidde isl pirifti IBR BRbmadtthphptoBdwed B tedrysiallatianite givins

Stirragh @b chgiind EMPeEr ature for 60 hours and then sol vent renoved in vacuo.
The 1 esi ghdeeeting indieSamb viashet, pthaSaldsholndf thisitvention meky ba esterfiecled Wi t h 25m  of

et her. The aqueous | ayer was acidified with glacial acetic acid and

ext r ackxadpiis h 4x50m of ether. Ether extracts were conbi ned and washed

wi téw water, then saturated NaC and dried [err] Solvent was then io

r eV ex2i(h-Dimethpichremagi Sadethynylinyridine-S-eaonailehivrle PVR [err] 1.40 (6H,

$)1.88-1.92 (2H, m, 4.26-4. 30-
A solution of 1.386 g (11 mmol) of freshly distilled oxalyi chloride in 25 mi of methylene chioride is

placed in a 4-necked flask equipped with a stirrer, a thermometer and two pressure-equalizing addition
55 funnels fitted with drying tubes. The solution is cooled to -60° C and then treated dropwise with a solution of
1.875 g (24 mmol) of dimethyl sulfoxide (distilled from calcium hydride) in 5 mi of methylene chloride over
a five minute period. The reaction mixture is then stirred at -60°C for an additiona! 10 minutes. A solution of
281 g (10 mmol) of 44-d|methyl -6-[2-(5-hydroxymethylpyrid-2-yl)ethynyllchroman in 10 ml of methylene
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in), 6.82 (1H, d, J-8.7Hz), 7.37 (1 H, dd, J~7.6Hz, 2.2Hz), 7.62 (1 H,

, 7.63 (1 H d, J-8.7Hz), 8.37 (1 H dd, J-7.6Hz, 2.2Hz), 9.27 (1 H,

2Hz) . Proceeding in the EROR8I28881

g 4, 4-di net hyl t hi ochr oman-6-yl ) et hynyl ] nicotinic acid was prepared from

thyl 6-[2-(4, 4-di net hyl t hi ochr oman- 6- yl ) et hynyl ] ni cotinoate. PMR [err]

37( 61ehlevide]ig then gided todise reaqtion miytpre ogerGope(ignpf 5 minutes. The mixiurgjs SUfedJOIs fyrther; ) |

28 ( I5iminutgg, and isgthen mﬂa:%gh B0fi9) (50 mmelh °f(tf°tF¥'a"mf The 900@9%% IS them " 7 65
b? om m

(2H, i
[err])
d, J-2.
6[2(
e

1. 6
7. (

(1 H, nd fegmigurps a“f;@ m o T"'W fo the,mi

rmanner., 2 figingds g g ’é% ayer is “i?g 6‘1’1’3‘3\’9”%&' t he
COrr éspﬁ)r‘? e orgamc layers are then and “washed

2.12- 9o { ter. an an then dne ? Thg.solutio m
3- nec(ké‘%%‘g?" °°|;§e 5 %@j@@t a Stl rrer "f p ng;; 2)}({“ ‘addqﬁl{tg?ogen

I nl et an 379.5
(10 grol) "oy i Lk %"ﬁ"aﬁ'%ﬁ;% P?ﬁ%*?ﬁ*"’%%%’“% e e

sol ut'i Gkarhgie $0! ed to [err] under nitrogen and a soI utlon of 3.2343 g (10
mol ) of—ethyt 6-[2- (4, 4-di nmethyl chroman-6-yl)ethynyl]-nicotinoate in 15
M of i (ei-Brbthiishramtradnethapms-Behyaioxdrobdlp@idiiech that the tenperature does
not exceed -bU C. The mxture 1s stirred at [err] for 1 hour and the
excess hyFuui oheofiss3 MHEmaohels salutigreel ethyintabresiand draniderin ether 30 Pacey in( B3-deckaddiayk of
et hyl| ditted withea miBbiwanical stiter.cnroflixxqondenser protefated b33 dryinadied gndeaiprpspuraaialiingy i
of sat ireppiagl fusnetwredtested div| aptryieistubes The flasl isagegled in BviPniath frba sdliipr PR 18414 o
rise t onmaoah2ti{fcRimethviciroraprE-ybathynyllryridie-§-pashexaidehyderin 40 Bhef dpyrther ésﬁdﬂ?j’e
vvas hed sigwivtwitavigareus sfiffing-Jihp golingRetyis F"§" feﬁﬁYPdWag H’édf"’%f'? Hea?&tabfeﬁ'{"éﬁf X | um

hl of d '@9 é‘?ﬁ“ﬁl’? iisoen Eﬂ°|°€df‘ ? Eﬂ)baﬁ‘nﬂ’d

i duefp lsfﬁ‘"'é?f g
t he t|t‘1 y Solutt é%% i

%&%g ;Zgyher remcgz)fygvac o Cﬁi 3) gl ve
t v chroin g zaho th tle E |
:Eg\allen N !g % bes thfth or?gﬁ- -y G‘Qﬂ 5‘9 5- ace%{vg%jnt%tgﬁ%pyrl di ne

40 A sol u§ ﬂ@ t’ld Sdondh ('n]a bg’emvartegft th rresponding ketone using the procedure recited
4, 4D ng o e‘% %% hyd?oxgmet hyl pyrcl’ de"2°‘§/| )pet Hygnyl]chrogman 600 mg (10

nmol ) of gI aC| al acetic acid, 2.06 g (10 nmol) of dicycl ohexyl carbodii m de
and 460:xa@plé 87 765 mmol ) of 4-di_rret hyl am nopyridine in 150 m nethyl ene

chl ogpi & 1S5 Stirred at roomtenperature for 48 hours. The reaction m xture
st hem—ﬁi@,&mmﬂw&nﬁ@lﬂlw@iymadim*yedthwbyridins0 m of net hyI ene chloride.
The filfrate 1s 45 then concentrated in vacuo and the residue is purified
by chr omadegundpbiipmbd askiketifteth ywith @ Degns$tark lapparatys under girgflux condenspr prete ind.
Pr oceedirying tulpe. Atmixtere aE3.3peth( mmolbp ofAdlR- (4 Bicsragtybchisiman §iyethwryibppridingrS-paoxgle

est e$s fdehyge, (1§ ngu\rpl)g@anhydrous methanol 2 mg of p-toluenesulfomc acid monohydrate and 10 mi _
2-[2- (4t M@F"ﬁ%"t F@Hﬁ%ﬂ%ﬁ‘fd@ ? ? "°3‘éi‘r‘!5’8?{d]‘tf?8 I °s§(5°f ution
of 1. 3969 Wf alrr‘?mﬂ Pr Ot%\"la:?fl 5 | Ero i r ’bo rhons
”e;pryrl) sl i Thes t.é.'l i it @EL “m Ao T er @
y| grles elsp F} II| ] ; Wlse
o Rt il dra hyvfo'asgrfv?@és.t%a@%g?@ﬁr?.kﬁ@d

cal ci UI’QXQMQQI‘QE) in 5 mM of methylene chI orlde over a five mnute period.
The reactromm xture is then stirred at [err] for an additional 10 m nutes..

A solsut i Opreffabid, BdseGoinpélindsmby) bedddministered topically using various formulations. Such formula-

4, - di nedohyray 6e bs2focrs.nydr oxynet hyl pyri d- 2-yl ) et hynyl Jchroman in 10 ml of
~nmethyl ene 16 EP O 284 288 Bl chloride is then added to the reaction
m xture over a period of 5 mnutes. The mxture is stirred for a further

50

55
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15 mnutes and is then treated with 5.06 g (50 nmol) of triethylamne. The
cooling bath is then renoved and the mxture is allowed to warmto room
tenperature. Thirty m of walgprg bgy sdgm added to the mixture and stirring
i's continued for a further 10 m nutes. The organic |ayer is then separated
and the aqueous layer 5 is extracted with 20 ml of nethylene chloride. The
organic | ayers are then conbi ned and washed successively with dilute HO,
water and dilute M&g‘{#tlon and t hen drmm ution is then
filtered and conc n vacuo and the fied by

chr omat ogr aphy followed by recrystal- lization to give the title conpound.
PPimary al f this invention nay be oxidized to their correspondi ng
al dehyde by t d 10 Exanple 16

2-12-(4, 4- 'F&{mﬂil man- 6-yl ) et hynyl ] - 5- (1- hyo‘?tﬁ(ypropyl)pyrl di ne 15

Four m of a BHET(12 rrrml) sol ution of ethyl magreeslum bronmide in ether is
p),aced in a 3ﬂf€§ §k fitted with a mechargé:ad stirrer, a reflux
condenser protecie %y a drying tube and a pressure- equaI|2|ng dr oppi ng
funnel prot ect%‘dlh?tb}’élﬁyﬁnélﬂmé 490 NH ask i dkdbled in an ice-bath nd a
solution of 2.8 g (10 mml) of

2-12-(4, 4- t hyl chroman- 6-yl ) et hynyl ] - pyri di ne-5-car boxal dehyde in 10 mi
ok dry et is added slowy with vigorous stirring. The cooling bath is

t hen renoved Reftifeidi xture heated at reflux fd@.B hours. 20 The m xture
is then cool edhed an ice-salt bath and 5 nml of tqur at ed ammoni um chl ori de
sol uti on adde he mixture is stirred for a further -1 hour and then .
filtered and thkcohel M8Pwashed with two 10 m 3%r&ions of ether. The ether
‘$él ution is them 9@ 1 deiedibger] and the xtger renoved in vacuo. The
residue is then puri y chromat ography fol lowed by recrystallization to
give the title corrpound Usi ng the sane procedure any of the other

aI d gs of this invention can be converted to a secondary 25 al cohol.

'btérﬁﬁ?d?%{ %ué\l:ﬁgﬁ%éadﬁﬁ%s?geslzx%*’ﬁﬁt&g gfsogféﬂ gf?d §%P§é1d' ng ketone

using the procedure recite

2- [ 4: (A chndduitPdsiidd ieiuRran- 6- yl ) et hynyl] 5-di net hoxymet hyl pyri di ne A
round- bottoned flask is fitted with a Dean-Stark apparatus under a refl ux
condenser protected by a drying tube. A m xture of 3.35 g (12 mmol ) of

20[ 2- (4, 4-Di - met hyl -ch n-6-yl)ethynyl]-pyridi.ne-5-carboxal - 35 dehyde
4.80 ng (15 mmol) of AR(CH;)-By of p-tol yenesul fonic acid -
nonohydrate and 10 m rous benzene is placed in the flask and the
m xture heated at refl uf un earltrogen until close to the theoreti cal
amount of water is collected in the Dean-Stark trap. The reaction m xture
i% cooled to roomtenperature and extract ed successively with 5 m of 10%

sodi un¥ %ﬁﬁ"oﬂ\‘yﬁé‘hgrolaﬂ?ﬁ%ﬁ"‘é’ﬁd"‘t’?&f) wherg 6h§'R Y’h%ﬁe'r"‘ hydrager P8 Gt i ed
ﬂVa V!

[er r] e fiis pyip dfh'a% fg'M ﬂ‘v? 8‘}? °fr 8 gtadEPW'"v'g‘%tgf The
0 give
%ﬂ iHl@galc ?’% )cé% ?Eﬂ alin a ﬁgd %i ?%ﬁn %ﬁ 0113 hi g

t‘he t |

atI)rQs %P | op & -6 a
Pref er Ets.%ee %Ptm.gw qﬁd,gawst. eda W whi 1ﬁ s beﬂt&.a aYoatitod Qa6 oL,
formul @Elbsﬁ’ '35 up BUED cABn RS, of b QYHIBY sBErafS alifha |@é§§hc rallcaP ot § fo 10 chrborlD 2
288 Blat&rﬁ@&r%cﬂhw or Ci1-s alkylphenyl radical. - Wi ght / Per cent

45
2. The compound of claim 1 where nis 0.

3. The compound of claim 1 wheren is 1, 2, or 3.

56 4. A compound according to any one of claims 1 to 3 wherein X is S or O, A is pyridyl and B is -COOH, a
pharmaceutically acceptable salt thereof. or an ester or amide thereof.

5. A compound of claim 4 which is ethyl 8-[2-(4,4-dimethylthiochroman-6-yl)ethynylnicotinoate, 6-[2-(4,4-

dimethylthiochromen-6-ylethynyllnicotinic acid, ethyl 6-[2-(4,4-dimethylchroman-6-yl)ethynyl]-

55 nicotipoate or 6-{2-{4,4-dimethylchroman-6-yl)ethynyllnicotinic acid or a pharmaceutically acceptable
sait thereof.

6. A compound according to any one of claims 1 to 3 where X is S or O, A is thienyl and B is -COOH or a

18



5 solution Retinoid . ' 0.1
BHT . ' _ 0.1 10

Al cohol USP EP 0 284 288 B1 58. 0 Pol yethyl ene @ ycol
4Q0 NF 41.8 15 Retinoid :

0. +/BHT : 0.1 Al cohol USP

97. 8 Hydroxypropyl Cellul ose 2.0 Cains 25 dCains
for the follow ng W States: AT, BE GB, IT, LI, LU,
NL, SE 1. A conpou ormula I: [err] o al kyl et her,

ester or am de thereof, where Xis S, 0 or NR where R is hydrogen or
[er¥] al kyl Sollitisn s hydrogen or [err] alkyl: Ais pyridyl, thienyl,
furyl, pyridaziﬁ%l F!im'di nyl or pyrazinyl; nis 0-5 Bis H [err] CHO
or a [err] alky &3‘& derivative thereof, [err]°'&r a [err] alkyl ketal
derivative ther 88T wherein [err] is [err] and migs10-4, and wherein the
ester is derive a urated aliphatic al cglol, or acid of up to ten
ca?ﬁon at ons, aig't:éﬁmg (‘)Jrgigaturat ed aliphatic c%g'ioc al cohol or acid of 5
to 10 carbon at BRdyeshyileng Glyepl 400] gﬁ'r] al k#dpBenyl ester; and the
amde is an unsubstituted am de or a nono- or di-substituted am de in which
the substityent is a saturated aliphatic radical of up to 10 carbon atons,
or mm cyclic saturated aliphatic-cyclic radical of 5 to 10 carbon atons
or a phenyl or Retihodflikyl phenyl radical. 45 2. ©®kha conpound of claim1l
where n is 0. 3gfhe conpound of claim1 where n hS41, 2, or 3. 50 4. A
conpound accordi,ng to any one of clains 1 to 3 whéfein Xis Sor 0, Ais
pyridyl and B i&icelol USPphar naceutical |y acceBfaBl.e salt thereof. or an
esfer or anide jpRreR{prepyt eeiRausgdeof claimdaugich is ethyl

[ 2- (4, 4-di met hyl t hi ochr oman- 6-yl ) et hynyl ] ni coti noate, 6-[2-(4, 4-

di met hyl t hi ochronen-6-yl ) et hynyl ] nicotinic aci d, et hyl

6- [ 2?2%"% di met hyl chroman- 6-yl ) et hynyl]- 55 ni coti poate (ﬁr .
6-1 2 P A ‘ i cotini . ti
ceoprams oL Ll o Rtk el B 6l P s e 07 s 1 to”

3 whej.e AoinBourd 8f thPromftid 1S thienyl and Bis -COOH or a 18 EP 0 284 288 B1

| ngr edi-ent Wei ght/ Percent Sol ution Retinoid
0.1 BHT - 0.1 10

Al gohol USP ' 58. 0 Pol yet hyl ene d ycol
400 NF A-(CHjy),-Be! Retinoi fl _ .
0.1

R

35
~ or 2 salt, alkyl ether, ester or amide thereof, where X is S, O or NR' where R' is hydrogen or G-
_alkﬁﬂ is hydrogen or Ci1-s alkyl; A is pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl or pyrazinyl; n is
- 0-5; B is H, COzH, CH20H, CHO or a Gi-¢ alkyl acetal derivative thereof, COR; of a Ci—¢ alkyl ketal
. derivative thereof wherein R; is (CHz2),,CHa and m is 0-4, and wherein the ester is derived from a
\./40 - saturated aliphatic alcohol or acid of up to ten carbon atoms, a cyclic or saturated aliphatic cyclic
alcohol or acid of 5 to 10 carbon atoms, or is a pheny! or C1-¢ alkylphenyl ester; and the amide is an
unsubstituted amide or a mono- or di-substituted amide in which the substituent is a saturated aliphatic
radical of up to 10 carbon atoms, or a cyclic or saturated aliphatic-cyclic radical of 5 to 10 carbon

atoms or a phenyl or C1-¢ alkylphenyl radical.

2. The compound of claim 1 where n is 0.
3. The compound of claim 1 where nis 1, 2, or 3.

50 4. A compound according to any one of claims 1 to 3 wherein X is S or O, A is pyridyl and B is -COOH, a
pharmaceutically acceptable salt thereof, or an ester or amide thereof.

5. A compound of claim 4 which is ethyl 6-[2-(4,4-dimethylthiochroman-6-yl)sthynyl]nicotinoate, 6-[2-(4,4~

dimethylthiochromen-6-yl)ethynylnicotinic  acid, sethyl  6-[2-(4,4-dimethylchroman-6-yl)ethynyll-

65 nicotipoate or 6-[2-(4,4-dimethylchroman-6-yl)ethynyllnicotinic acid or a pharmaceutically acceptabie
salt thereof.

6. A compound according to any one of claims 1 to 3 where X is S or O, A is thienyl and B is -COOH or a

-
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BHT . 0.1 Al cohol USP

97. 8, Hydr oxypropyl Cellul ose 2.0 Cains 25 dains
for the following Contracti ng SEBOR84288B1BE, CH, DE,  FR, GB, IT, LI, .LU,
NL;, SEl Acorrpound of theforrrulal [err] 35 or a salt, alkyl ether,

es r O or NR where R is hydrogen or
[err]. aI kWa”F?Wﬁ'cﬂl}GF‘i?Q‘éﬂe fﬁ‘t G[st-?F ?’]am'dglﬂP&ﬁ°fA is pyridyl, thienyl, furyl

pyri dazj nyl riom d
Terr] é"r kéf%% tg%"y sfﬂgﬁ';%%,thi‘%?ﬂ&c?% %}ér'sr?"y' "E;ﬂr L kce%@ ora
deriyativ A and mis 0-4, and wherernthe
est el £ ﬁl%rn.v&ﬂd Eécgmne to49w one of ciaiid Hio?f reaak |sr§1&td A iéb or0f Up
to ten Cag RJihy Pdnd i -@@V&L'pﬁarﬂﬁce&ﬁﬁlwa bi& SditPEAR biCanfidsG drébfa CO Or aci d
of 5to 10 carbon atons, or is a phenyl or [err] al kyl phenyl ester and
t he amﬂeAI@m@d&n&mﬁétotaurmoaaa.ﬁler@rserrearrpmedm‘nedl substituted anide in
whi cfp the substituent 1s a saturated aliphatic radical of up to 10 carbon
at ons, 10/ A@omjbdhd dccarbing Blaby ereaticisiing |pIod foCuse yotrdatinglpsstiagiel of 5 to 10 carbon
atons or a phenyl or [err] alkylphenyl radical. 45 2. The conpound of
cl ai m MwAahamacduticaD conipoditive cowmpising rad canfpoaridadefinell miney enenofi dlairis 129 8aand 3. 50
4. A conpehamtkceicdlly deepfatiocariey one of clains 1 to 3 wherein Xis Sor 0, A
is p¥ridyl and B is -COOH, a pharnaceutically acceptable salt thereof, or
an est df- §Progess X Wﬁ?éﬂ"@@f“mBW"?\a%@ﬁ'mS'dﬁ amotne of elpime A tq\f whigh prgcess H%H‘P"'ses
6- [ 2- (4, 4™87HSE RYPROMILE fedr@ie 8- y1 ) et hynyl [ ni coti noate, 6-[2-(4, 4-
di met hyl t hi ochr onen- 6- yI)ethynyI]nlcotlnlc aci d, et hyl
6- [ 2- (44d|rrethylch - 6- yI)ethynyI] gotl oate or
\aézz (4, 4-di nmet hyl c @Ry ny | ] ni cotr nic &crarbf Ha, ,ph%rrraceuti cally

ceptabl e salt therngetn,® A conpound according to any one of clains 1 to
3 where Xis Sor 0, Ais tRienyl and Bis -COOH or a 18 EP0284 288 Bl
pharmaceutically acceptable salt, ester or am de thereof. 7. A Conpound
accogding to any one of clainms 1 to 3 where Xis Sor 0, Ais furyl and B
‘is -COOH or a pharmaceutically acceptable salt, ester or amde thereof. 5 8
A conpound according to anyrone of clainms 1 to 3 where Xis Sor 0, Ais
pyridazinyl, pyrimdinyl or pyrazinyl and B is - CoHIFHT a pharmaceutical ly
acceptabl e salt, ester or am de thereof. 9. A conpound according to any one
of cdeai newith 3 congpofinsk of (ikpefoimulantibdip diereeserk® of Bd(PRs)c dRrjscriani)aor @ cimtliemepmpx.any
one of cl ¥erain X. R.oA gind rare,seddfined in slgintsny topd & is asiregoctetljacidAalprdholy Aldahwdea orcal -
conposi t i e SR & hiploger G Sereaitan aherp dacestanaspraiastindF preteatrhigrour Beng and a
phar mac eu‘f"?eésa‘l'els'fﬁda%@&l"%?ee°°8‘8?‘f“9 &t the f;E’!’S“"ia‘z' '““Aa']? cEgoyng Pf e epaid Ing a
conmpou s def ned cdl | whi ch cess conpr.i ses
r eacti Hg em (ﬁ)@‘p&fnd oﬂé Eﬂ)%{ P?ne [nearny ]:)ne of claims 110 8 rt e manufacture of a

[cal or

e treatment o psonaS|s

Claims for the following Contracting States : ES, GR

\_/ 40 1. A process for preparing a compound of the formula I:

R

or a salt, alkyl ether, ester or amide thereof, where X is S, O or NR' where R' is hydrogen or Ci—
50 alkyl; R is hydrogen or Ci-¢ alkyl; A is pyridyl, thienyl, furyl, pyridazinyl, pyrimidinyl or pyrazinyl; n is
0-5; B is H, COzH, CH2OH, CHO or a C; ¢ alkyl acetal derivative thereof, COR: or a Ci-¢ alkyl ketal
derivative thereof wherein Ry is (CHz2),CHz and m is 0-4, and wherein the ester is derived from a
saturated aliphatic alcohol or acid of up to ten carbon atoms, a cyclic or saturated aliphatic cyclic
alcohol or acid of 5 to 10 carbon atoms, or is a phenyl or C1-¢ alkylphenyl ester; and the amide is an
55 unsubstituted amide or a mono- or di-substituted amide in which the substituent is a saturated aliphatic
radical of up to 10 carbon atoms, or a cyclic or saturated aliphatic-cyclic radical of 5 to 10 carbon
atoms or a phenyl or C1-¢ alkylphenyl radical; which process comprises reacting a compound of the

w0 A AR T II!II |




25 11 30 with a conpound of the fornula Ill, in the presence of [err]
(Qis phenyl) or a simlar conplex, wherein X R A, and n are as defined:
inclaims 1to 8 Bis a proteERQ@S‘h%Qscm al cohol, al dehyde or ketone and X

is a halogen, and thereafter where necessary depr otecting a protected group ..

B arfd, where desired, converting one conpound of the formula |I into another
conpound of the f la 1. 35 13. The use of a ¢ %& he fornmulal .as
defined in any o rese—ZnCb 8 for the rranuf act medi canment for

the treatnent of 8 Clainms for the follow ng Contracting States:

ES,, GR 40 1. A prOcess f%r preparing a -conpound of the fornula 1: [err] or
a salt, alkyl ether, ter or am de thereof, where X f[ S, 0 or NR where
R is hydrogen or [err 50 al kyl; R is hydrogen ) [err] alkyl; Alis

pyridyl, thienyl, furyl, pyridazinyl, pyrimdinyl or pyrazinyl; nis 0-5 B. -

is H [ eﬁ.trn]a, coﬂi@nﬂ of fhe [f&ihﬁllt (nyah wlpre%&eb ot PatRQY)Y @ is \pReriyl) OF eefmar[oerhbr]ax, of ‘a
[ens] adnéin X & Alandl araievadtdeiiridd tabsys,c®is Hybes protdctbe did, akcshol, @lishydeatrtketong, S 0- 4,

and wheraad IX' ishe heiedea) andSthaleritbiveitbrd neaBssary Sapratecting Gh @rbte@dtbigrowp Blasdwmbére or aci d o

of up t alesied, coavehiog omet cMPound oithecfoimulad ints@bherapmpouad bitheafbirmiadycl i ¢ al.cohol- - -~

or acid of 5 to 10 carbon atons, or is a phenyl or [err] alkyl phenyl.

est er 2. akptoteleacgeriipe toj claim, ) fob preparing ﬁrmwmhe'le@ds Qm de or a nono- or

di *Substituted am de in which the substituent is a saturated aliphatic

r adi c&l Q)le‘i?ﬁs yasordipg t?ér‘aﬁ'bhf%P’GPPé'"g 6F°"&’°E’3?d’1h|°'8 ndt 1.2a% % at ed al i phatic-cyclic

radi cal of to 10 car bon ato or err | k hepyl . radi cal ;
PR e

whi chpribe 5%8& b* % 8’8 “%?" o O. A% o 284
28|8CBlp{pé{P$’$§ i g&é‘-’g Sty deepiaHe O “°(r°f o ";B reamr')dreeﬂéeeer%e of [err]

o 580 S ﬁﬁ'g’"ifs@'*ﬁ:rﬁ%ré%ﬁ@r"r’“ s ﬁr&rﬁ@ Bt

and X I Syiflet Bﬂﬁﬁle-y nl RéifReed 6 e-rbttﬂ-@m{aﬁ&r@rﬁ&ﬁén}b @Wr{-}ﬁrﬁ&hmé@c:@o%m ected -
group B gaRtha¥dofidafly sbesdtdoRGalt heBMET L1 Ng one conpound of the formula | into -
ang$ her conpound of the fornmula I 2. A process according to claim1 for

pr epas. g pracesd BiLoiding VBT dhe of Li&imE .1 td.3 16 . prepafig GCeiound Ghedi XN St & G laaism 1. f or
pr epar i nhjertyl andigie LCODH T @rpbaradesticllly adceptable 3alt, dster & @rnidcbarsofaccor di ng t o any

one of clainms 1 to 3 for preparing a conpound wherein X is S or 0, A jgw =wwe

pyri dy! AaprdceBs acsordi@DBtdny enepsth alrima d ¢l focpredayingae compourid|whore A i¢ Stoh@rAsiefurylor ~an-
estser orand BiighEOOHar @ pharmagutisally Acqsptebie sail, ester orratiidegharepf.cl ai m 4 f or pr eparr ng

a conpound which is ethyl 6-[2-(4,4-dinethylthiochroman-
6-yl) E-t Tﬁ peceiding d%@ry one of claims 1 to 3 for preparing a compound where X is S or O, A is

6-12- (4, mr" Tgly PRI LR HYBRIEA 269 B 5 39RMh9N 4 PharpRCPYlicRlly ZeqoRtabl splty pS.qr 0. (4, 4-

d| rret hyI dpReer-6- yI )et hynyl ] ni coti noat e or

accep ab’T %P&%It‘;firﬁ\ ? ‘Eﬁ ?:sg 3;3%%‘1&3}1 %Ot g\unaaqlformaa i |sorﬁaé:%8rrq€ﬁ1;;[ In(éalll Y.

to 3 for° eparin , is thienyl and Bis-

| COO'WrA ameégerfaﬁﬁerg.hg: al PrémREGARS BAhRsiBA Ihicte Sdnfrisdd! oridGihd!8 doRBERATas 7. A
' eSS qRfidfe@ ki) Ond & ciRIMS 1058 i asSdcftichBwith atpﬂar%aéearcanrae&%rabe QarercOMpoOUNd
ereX|sSor O Ais furyl 30 and Bis -COOH or a pharmaceutically

acceptabihg usabita compbudt a tefiagd if@ny &rerok etfims 8.to AirDihe prRfBatiak 6iQ édtgmbm fa@&Ny one
of cl ai nise tleatn®ntof bedtiagis. epari ng a conpound where Xis Sor 0, Ais
pyridazinyl, pyrimdinyl or pyrazinyl and Bis -COOH or a pharmaceutically
aceepRedshdicating, ester or

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

1. Composé de formule 1 :

fh";““‘*“““”"?’ 7
X R .

-
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am de thereof. 35 9. A process according to any one of clains 1 to 8 ..
wherein the conpound of formula 11 is reacted with the conpound of fornula
Il in the presence of [err] whé&Pe 284@88B1phenyl. 10. A process for
preparlng a pharmaceutical conposition which conprises bringing a conpound
as™40 defined in any one of clains 1 to 8 into association with a
phar maceut i c%!l'f’ d?ai%égﬁ Zygthers, eptprs pu amiges, fppaule daes Bguelle conpound as def i ned:
in any one a?ﬁ%” f‘c?‘@“ihﬁd"?!??ée U G 35K a nedi canent for the

t r eat nent ofng fre ou 3:' % i ons Revendi.cations. pour |es Etats
cont ract ants o, up fricnigg, un Kiryle, Up pynepzinylegun Rygmidinyle py un Ryrazingl 1 Coppose
oot Grmre e RN ol ctlor Hho g 5 ek endl q.a%vsena deosBlnse
al kyl et heo§un dd rd?nv@yal %“' ans E, Hs gté | & éoty* R
etant | hy O R e b o) el 8 et e & Sl goie
en G a Cgomés @§tca|’65hep¥r'i lafedh Qu akifle CYtidafPhARue Uﬂ:ll ué' ?aturér' rébhfand ¢

Pyri g di NoRed e Bdtbdal, Zdshi eeter%}ménynque ou pRESARE eRé 2B £6Tatomed Y&l ELERO® .
CO2H, CH2Qkhs 16406l BirhidéNestian lafidb okl SitiskES 0@ luk Yinicd GfdndloB dBEUbSHlUEEAHRS teqdl |eCOR1
ou un de sastitckdf bst @A radidalydlipstitbual satunprésentant RRqu ] #0 Stomes]dee barlidhe, uton(rédibd) NCH3

et m est eypdaliphatiuasaturé ed cydique phéeentaat dd $°2 30 elomesde crbiohey6u Gh radicah pigagiqueou .
aci de al i phgitényjiges dieviéier e Ppsvdatemsaintarparequ’ a 10 at omes de car bone, un al cool
ou ati de cycl oal i phati que cycliqgue ou sature presentant de 5 & 10 70

at omes 4e Cempdsé pelon 'Mﬁvwlcatl?mémséﬁqugmgﬁnwgﬂqlmr%u phénylique alkyl6 a 1 a 6

atones de carbone et dans |oquel |'am de est un am de non substitu6 ou un
ani de rﬁ3n8°‘BEPsEiF”%‘Ub?t’?’ldlﬁﬂ'°ﬁléﬁ§“sl'?9ﬂtléles"lééa'ﬁfb?s?qQ uant est un radical

al i pat hj q#e ure resent ant u a 10 tones de carhbone, ou on radical - -
cycl Balt %’9'8‘35“‘5‘3/ quekX gst frpu 0, A fistonpyridylg bone

ot un rad| ca1a f’l gres el ﬁﬁ%'ﬁg'l’ i %S%F'meé‘"%'eﬂﬁm&c"??tﬁb'%ﬁ omes de car bone

15 2. %LS’:P rBvi E«ﬁé’aﬁ&di O (dinBRYS 4 FiIFdmaRyi SR -a&
CO”DOSG S§ fﬂﬂeﬁ@c’&ﬁ%ﬂi& Gﬂnb\ -2ja .ﬁﬁ}l]-t@-m@o?im:%y' %;rlf?e j%‘
Compgse sglHiks Iéﬁ\ﬁj% &%“&Htﬁyléi%ﬁ racidé -4, 2BForangi- 2§g nylf8LHiEotini eeSt E

ou 0, A egh ufddl PhéfmaddiitiGuetant acceptable d&beuldcieSt -COOH, Un"de ses sel's, esters
ou am des pharnmaceuti quenent acceptables. S. Conpos6 selon | a revend| cati-on
4 qui et Chrtipdsé eeidOiuhe fueltontué besTreVandiciBony 11-2609 dads RGEA Xlests/du ©,Gx &3t Grithishvad € -

d' et hyl e, i B @st tFGDOH ou un de ses sels, esters ou amides, pharmaceutiquement acceptables.

[ (di wet hyl - 4, 4-t hi ochr omanyl - 6) - 2- ac6t yl gnyl ] - 6- ni cot oni que, le

(d| nmet Wyl Cmmémimfawmuelcmue des r@endicatiane t1 \il Heaps Jeqd! KiestSt durtihesstiingurpiglee et
| " aci de [ B@strEORk ou un do o selsrastyrs o ymidesaphatmydcaiiguemed-ao¢aptablesi que ou un sel’
phar maceut i quenent acceptabl e de coux-ci. 6. Conpose solon |'une quelconque
des refen8emRess Gplen fung guelgenque Pesgigwndisations; 13 3 dans, leguebXtest)f quhe: efyypsteuret B
est BCOOHPYaRiYleq Byrimidinyg, py, pyradinyly et BpshyFQRE ou M‘Ia‘i‘errﬁ‘i?e?ﬂsr Geferfedyt amides,
accept abl @'l{ma%”“?“e"mtagﬁﬁl on |'une quel conque des revendications 1 a 3
dans Iegqu ou un de ses sels,

esters ous%"r":‘?(’ag %etlong"ﬁ %'Emﬂfe% é%"oﬁcg{%ﬁiagﬁw ”gﬁsaté’" EOPEEE sal on | une
\9e| 5‘50 an.“@org&.S)e sagr? 'i‘QJeC«ﬁ:Bwﬂ&e ae@resenqwi%né ?Cﬁuglpoé S“lﬁéaﬂ& QH\sqe tléteﬁ‘%ht

psoriasis.

11. Composition pharmaceutique comprenant un composé selon l'une quelconque des revendications 1 & 8
et un support pharmaceutiquement acceptable.
45
12. Procédé de préparaton d'un composé tel que défini selon I'une quelconque des revendications 1 A 8,
ledit procédé comprenant la réaction d'un composé de formule Il

50
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35 pyridazinyle, pyrimdinyle ou pyrazinyle et B est -COOH ou un de ses’
sel s, easters ou ami des, phmaceutiquenent acceptables. 9. Conpos6 sel on- -
| " une quel conque des revendi caEP 01284 28&B8 pour utilisation en nbdeci ne. \

4Q 10. Conpose solon |'une quel conque des revendications 1 A 8 pour o
utti sation dans le traitenent du psoriasis. 11. Conposition pharnaceuti que
conpr enant REHNEP Je EIEGE) (Q Ftaptta pgﬁryleb@h@jwecmw EpUairey aven norempasé e et . Un'
support Pif&Praceut i quement acceptable. 45 12. Procede de preparaton d':un-
conpose tel quo defini solon |'une quel conque des revendi cations 1 & 8, -
ledjt procede conprenant |a r6actign d' un conpos6 de formule 14 50 21 _

| 11111X HEHA H m,)%l L N S EP 0284286[59,en presence
de Pd(PQa)4 (Q etant un phenyte) ou d' un conplexe simlaire, dvec un
conpose de formule 111l fornules 11 et 11l dans |lesquelles X, R A et n sont

tel's quo defmdidsSi &laiNdans G3quefasStlh 6eh s Bislqud dBhnisBiandies reverRRbtiohd)t 2% g€, un .
al Gpol , dsnumbei@N Al Qcel uANHRISRIRI A Qind LRbRUNSIEgES et X' B3 lun WBlod2Rs, ASHAD Rsactordi t €
react i orstait suilie, SWiewl BcesSaire) paf % libB@FUASEAd Motedliah, duil gtdupE B JHdRB, ot @orSR
pr ot ect i ddsire, phir lacofNersivh @'ub cimigsE @eformtile 19h u Butle @oR8é Beforn®1. | @ conver si on
d' un conpose de fornmule | en un autre conpos6 de fornule 1. 13 Utilisation
d' un @&3nitisationddiurt compaséodel fonwile IGelmuel géfinhdans #ure dubiconquecdes revertipationdl @ & 8,
revendi cqans lgfrbricatien Bun mdgiicament goun to tiallerfeatdui psertasion d' un nedi canent pour e
traitenent du psoriasis. Revendlcatlons pour |l es Etats contractants _
sul vafigendicationgpoyr lepfigtspptraptants eants iE$nGR' un conpose de formule 1: 20 25
>-- A.()_30 ou de |'un de ses sels, .al kyl 6thers, esters ou am des fornule
dans F'acrd%qef’%'eBzg‘??f'°"§""d’°ﬁ'ﬂ°sﬁlﬂ°,f°"r—‘%"e Btant |' hydrogene ou un alkyle en G a
Cs®R est |'hydrogene ou un alkyle en C, A Cs; A est un pyridyle, un
M 6nyl e, un fyrylg, un pyridazinyle, un pyrimdinyle ou un pyrazinyle; 35
n est deO a 5; est |'hydrogene, CO2H, CH20H, CHO ou un de |eurs derives
al kyl -ac6tal s ea~g S8, ou COR ou Un-de ses ddrives al kyl-¢6tals en G &
y Y rrEEE et—h est{ da) A~ a 4; et (alis) | equel
al cool ou acide aliphaf que sature presentant
plone, un al cool ou acide cycloaliphatique cyclique
ou sature pres[% ? 0\ _i,-40 atonmes de carbone, ou est un ester
phenyl i que ou pHenylique alkKyle & 1 & 6 atonmes de carbone et dans | equel
| " @m de est un am de non substitu6 -ou un am de nono ou di-substitu6 dans
| equel | e eudediun de sastsele.slkylgthers.adiers @b amidegpiatnvlecriaas lseler:6 pr 6sent ant j usqu™A
10 at omes YestEaPlon M), Roglant fhydradine gk urglislleoanl G13hest | que sature ou cyclique:
pr 6sent ant R @¥ 'tydepodny ayug ke gCctiFtione ou un radi cal phenylique ou .
phényl i que® affwgmg'da'euw thisnyle,unyrgipela Pyidagingie wheyrimidingletou yp gvredylec onpr enant | a
redttion d"E¥9825 COPRE de fornule 11: 50, . - G-2
a0o 56 B est I'hydrogéns, COzH, OH, CHO ou un de leurs dérivés alkyl-acétals en Ci & Cs, ou CORy ~

ou Ui~de ses dérivés alkyl-cétals en Cy & Cs, dans lequel R1 est (CH2)yCH3z et mestégal 2 04 4 ;
et dans lequel I'ester est dérivé d'un alcool ou acide aliphatique saturé présentant jusqua 10 =~
atomes de carbone, un alcool ou acide cycloaliphatique cyclique ou saturé présentant de 5 & 10
\_/40 atomes de carbone, ou est un ester phénylique ou phénylique alkylé 2 1 3 6 atomes de carbone et
dans lequel I'amide est un amide non substitu¢ ou un amide mono ou di-substitué dans lequel le
substituant est un radical alipathique saturé présentant jusqu'a 10 atomes de carbone, ou un radical
cycloaliphatique saturé ou cyclique présentant de 5 & 10 atomes de carbone ou un radical phénylique
ou phénylique alkylé & un & six atomes de carbone, ledit procédé comprenant la réaction d'un
45 composé de formule Il :

5° - =—2nL (1)

=
N

65

, en présence de Pd(PQs)s (Q étant un phényle) ou d'un complexe similaire, avec un composé de
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en presence de Pd(P@3)4 (Q etant un phenyle) ou d' un conplexe simlaire,
avec. un conpos4 de fornule 1111 22 EP O 284 288 Bl fornules 11 st il
dans | esquelles XRA et n sont te&P92p4@sgafi nis dans | es revendications 1 a
8,, B est un acide, un alcool, un al dehyde ou une cetone proteges, et X est

un\“ﬁal ogbne, ladite r6action etant suivie, s'il est necessaire, par la .
i i berati on, de, sa protection, d' un groupe B prot6ge, et si ao L
d6esire, par)( a—eqﬁv-e-#s(@m ‘un.cofose de fornule | en un( e conpose.de
formule 1. 2. Procede de préfaration d' un conpose suivant [a revendication

1 dans lequel n est egal A zero. 3. Proc6de de preparation d' un conpos6
suivant |a revendication 1 dans quuel n est 6gal a 1.2 ou 3. 15 4. Procede

sel on | * une (gl PR Sal el R esl 8 o OHafns'es Sk 13, & Un
o LT SR D ]
ses sels, ¢aalshis, éwes@ﬂécgg‘s'é.reo 157%?4:1 d 9&"3 ct%ﬁccﬁi?a ‘t'ACEd6

selop | a El@s\é@ﬁ!»ﬂ‘ IQ@&n\r&Qorﬂdm&hp 8 db foRMiId Pdn! ARt d&ﬂ\p&@ %?rﬁ ' éal
[ (di met hyl K. - t hi ochromanyl - 6) - 2- acet yl 6nyl | 6 n| coti nat e

d' et hyl2, plocéi#idél prébdretioBUum¥dmpdsésubviit RGEVeRIIRION T dahs RqdFebs égal a zéro.

| enyl ] - 6-ni cotoni que, le

(di et tay| Prbeétié cib p@paxstiph d'8) edinpasiculyarit Janyehdidation 1Cdzhs lBQUeEn 65t 6gdny he oeB. | ' aci de
| - (@i ndt hyl -4, 4- chromanyl - 6) - 2- acetyl enyl ] - 6-ni coti ni que ou un sel

phar macleuPiocidé reelae Menscquelceniabe defcrevandigatigns, 1 253 Gour By prépariation dlup rropasé elans

quel conquleaye X R 9Hi @ak iashun PyidyR ¢oRirest LQGH: par dat pasnsalf. @sters vparidesdans

| oquel X E’?f"‘%"‘ﬁ‘&“e@e"@@%?b'ﬂ% thienyle et B est -COOH ou un de ses sels,
esters ou a phar macout i uerrent acce tables. 30, 7. Procede selon

ﬁ'a’nggg I E)fgﬁ l?‘i-’c lcoo% F%ggxn gh t;r_\ rja gzzl ngg(f?' yl-m 'rag 'Br{(d(l',_{%gﬁ’ 6—ms)glsg
esters Ou %) og ueo%g)ﬁsée hagn‘:\taceuthtffmué? §E ﬁ une

quelconqu reven ons ia prep BPatCon M EEoRFRe®dans
35 4 quu X est S ou 0, A est un pyrlda2|nyle pyrim di nyl e ou '

pyrazi gyl profdds Bei6® trurie (foblebrigie HE: dfondibione] 3.3 F&:H‘J PreiatigfTudR Somposs dans '
phar macoujeh@URNENS ar oLRt bk hiénfle FTHEAUB0BR! RN dd/BR SRS oft&rY B Hnfiddk] ONs 1
a 8 car acpraimdeutigibment adtbpRled. ai t rb6agir | e conpose ayant [a formul e {1 -avec
| e conpose ayant la fornmule Il en presence de Pd(PQ44, Q 6tant un

ph6regl . Proddné k6lon Puneogididontlee pascpeanditdtions U L8 poue GTPrépdrdtib @'up [tamposé @ardsi que
consi st ankqul Xsesb e QA esinmoReyled 8if Brest e200H by wnedegses| seisN egids e samides, :
revendi caphammaseutiquem@ntzzcesptablesoport phar macout i querrent acceptable. 11.
Utilisation d un conposd tel que d~fini dans |'une quel conque des :

r evendi8c aPPedg selony "taw quelpenaye; dessrevendicatiensr 1 @23 Pevh 1 Préparatienl dua semrosh dens | e
traﬂsenen'@mﬂh g5t PuQ; A estpnpuiidaz Pvrlnﬁqwlm@rﬂﬂavis Bt B e71cCPOH pu 9 &efde |
Vertragss °“AFF“"°BE"‘3’G$°“ESE°’“ accepiablgsT || LU NL, SE 50 1.

Ver bi n@u nlq'ocegg selon unle dles revendlga(t\it'ns) T4 B%aracténse en ¢e qu'on fait réagir ?95cor|§gosé ayant la
. formule l avec le composé ayant la formule 11l en présence de Pd(PQs )., Q étant un phényle.
"
10. Procédé de préparation d'une composition pharmaceutique consistant 3 associer un composé défini
dans I'une quelconque des revendications 1 & 8 & un support pharmaceutiquement acceptable.

11, Utilisation d'un composé tel que défini dans I'une queiconque des revendications 1 4 8, dans la
45 fabrication d*'un médicament pour le fraitement du psoriasis.

Patentanspriiche '
Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

s0 1. Verbindung der Formel I:

ij:j—s-A-(CHz)n-B . I
55 g R
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EP O 284 288 61 oder ein Salz, ein A kylther, Ester odor Am d hiervon,
wobei X bedeutet S, 0 oder NR, worin R Wasserstoff oder Cl -6 Alkyl ist;
R ist Wasserstoff oder Cl -6 Agkglopadggst Pyridyl, Thienyl, Furyl, -
Pyridazinyl, Pyrimdinyl oder Pyrazinyl; nist 0-5; Bist H Q02H CH2. CH
oder ein Cl-6 Al kyl azetal derivat hiervon, COR odor ein G -6

Al kyl ket gdotigin Sglat oimiAlkyigther, Esterr der Rmd(f@nvzoy-n\mqg XihedeteDS, @ oder NR'AwgriptR' und
worin defVasserstal oges et ltord ige Faist Wgeserstofl| qdpm s bk it Riyidoh Thiemyt, Rorher -
Saure m ?V“B?zg“"z L?YQ'E'H'HV' P&S’ﬂ‘l Yféi"lyf f"atsbﬁén B 8} thle GOz} PhiaOth GHOoeHSF eifeSust i gten
al i hat| Ryrivat “u 9'6 T8 ‘ié&!?’é‘d%ﬂ higrvai. o GH ettt 498 M- onen

abgel ei t °" 3%’ f?f °" 'F“t S&v280d das.
Ti _ Tetg; rtes .
‘f SRedRadi kal

atls e ner
A d olen men n z g;g% vs‘!:i P
mER- @*ﬁék ﬁf’? SRR
mt bis g,p

ges.attlggeeﬁu 'am'ﬂﬁhéﬁ zcués Audg=h g Rl GToPE] Bt oren
-zykii t 1 hisnstoff od '
oder ei naikiiph s r‘,:st -rs I Al kyl phenyl - Ra ﬁﬂsfo | st. " %'] e Velr.'tg11 gung nach

Anspruch 1, vvobel n den Wert O besitzt. 15 3 Die Verbl ndung nach Anspruch
1, wola.eun.avda.nadﬁghachhspaxcﬁdpﬁobamﬁwez:tobeélm Ver bi ndung nach ei nemder
AnsprUche 1 bis 3, wbei X ist S oder 0, Aist Pyridyl und B ist -COOH ein
phasna-zelnleMe'blhdunenawagizmhesmﬁalnmehMert\zmodadmbesﬂztn Ester oder Am d hiervon.
20 5. Verbi ndung nach Anspruch 4, be! der es sich um

At hy| 4.S-Yephindyng/nagh giperm dprt Ansrytidhe d rhis3, @rolydi Keist[Pyavipt DA gt Byridyl und B ish-@QAH, noat ,

6- [ 2- ( 4/8TRhIERRSHtEH vert palienee Salg bignvreader ainy Fsten odes AmishiRmon., At hy | _

i
©

- °=oo
B

6 12 4 4-di met h I chroman 6- %/I ) et hynyl 1 ni cotl noat odor
lf"lﬁd YRRt el ”} \irWit @“Y('}EFW’W é‘IVPP"'tYﬁHl’ mazeu-
sch ve'T’ct '; ?‘ig e;r’i ! '°°‘ P tbdimsthmisemattiem der
Anspr achf eg %h e er;[o; 't':t'e "8'3{8?’3"(9"")3\ F"'G? fisawe g HH‘ 4 ?’Efmazm odor
ei n phar mazeut % er rag és Sal z, Ester odor Amd h| ervon.

Ver,bi BdUnghiae] nadh BRGH q&rmeﬁmwmee ol X i i i oo St
Furyl  urgdes f%:" ekl O60kon Bl S %@P&G#Ad\gﬁs. AR PQ"g%qf"z&’%ﬁ\t -

oder Am d hiervon rbi ndung nach el nem der AnsprUche 1 bis 3, vvobe|
X i St 7.5 Vefkridukl nabh bifdm & Ah&bRUEhEY bis 3 Ryobbild istigbdkr @0kt FOWT @B -COOE o | st

- COOH ok phainfazqulisoh NerESlittes G4z, Eeti daagAmie hiesorSal z, Ester odor Am d hi ervon.
9. ader bi ndung nach el nem der Ansprache 1 bis 8 zur Verwendung in der =~
Medi zB.n.Vedfihdsty. navie pioern dasntnspriichie 1ebis) 8wabeir X AnS paélohen bt Pyridadhyl Pyrinv@inpendung
bei der dBetfardinyiivgd B &h-GROb ddersain phintnazdlliech nerzdglithes Sz Edasaismmia eizomg,

wel che sine in einemder AnsprUche 1 bis 8 definierte Verbin- dung und

ei nen®ph@rifgyeerseitemder frspiichechiing Fur Vgwendyng iaider Medigly. 12, Ver f ahron zur
Her%t el | ung ei ner. Ver bi ndun I n einemder AnsprUche 1 bis 8 definiert,

das vé"r f"é&ﬂ'\wglmffa%%eéh?f ﬁ?&%ﬁ'?eohb'%ﬁ’ 7HE (VerygiRdyng ol AR5 Bgleandipngrvep Psorigse. 46 ZnCl
~~~~~~~~~~~~ 50, || - -
R P G, e een et o doepenemm (o 1o

du einen

@gpyl) el ne%1 hvemggwhen-rr rﬂfﬂf X, worin X, R A n we in den

DI HERG arforbis§ &&mz,{ “b.ﬁJtVe%uRﬂ Gt S A hnST Ui s Alsahol
Al denyd vaHStonlialbins Hoaiictinks VbR e A G P Ces
erforderlich EntschUtzen einer geschUtzten G uppe B, sowie, falls

erw(nscht, Umwandel n ei ner Verbi ndung der Fornel | .in eine andere
Vewbi ndung der Fornel I. 24 1 1111121 2liil
Hil 111 - . :
] " n X' -2~ (CHz)n-B
X R
- 50
II . III

mit einer Verbindung der Formel Ill, in Gegenwart von Pd (PQs)s (Q ist Phenyl) oder sinem ihnlichen
§5 Komplex, worin X, R, A, n wie in den Anspriichen 1 bis 8 definiert sind, B eine geschiitzte S3ure,
Alkohol, Aldehyd oder Keton ist und X' ein Halogen ist, und danach falls erforderlich Entschiitzen einer
geschiitzten Gruppe B, sowie, falls erwilinscht, Umwandein einer Verbindung der Formel | in eine

andere Verbindung der Formel L.
/
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EP O 284 288 Bl 13. Verwendung ei ner Verbindung der Fornmel | wie in einem
der Ansprliche 1 bis 8 definiert zur Herstellung el nes Medi kanents fUr die
Behandl ung von -Psori ase. Pat ent gpppgdoss ghUr f ol gende Vertragsstaaten: ES,
GR 5 1. Verfahren zur Herstellung ei ner Verbindung der Fornel 1: 10 - -
A\(‘CHZ)S Bt6 oder eines Sal zes, Al kylathers, Esters oder Am ds

hi er vori3- Yewendung lsiseteVerkindugg dgr Gokmnel Nivtie inneingrm dRY Aygpdiche dt lis 8 definiert Gur r

Al kyl i st Hergteljugg eiméwwgmmtsrfﬂm&?eheldhmvmsoriaﬂei st Pyridyl, Thienyl, Furyl,
Pyri dazin ari m di n oder ra2| n nist 0-5; B ist H Co2H, CHZOH
CHO oddt %‘Hﬁ‘s che Ty eﬁ‘l%Y%TF’ ﬁ?wﬁﬂlon COR, odor ein C -6

Al kyPket a I vat hiervon und mO- 4 ist, und worin der

Est er \)'onl’%’%ﬁ@ﬁf‘ﬁégﬁﬁ"f“af@ﬁ% '%H’é?tqeéc%@%{ Al kohol oder einer Slure nit bis

zu zehn 20 Kohl enst of f atonren, ei nem zykl i schen oder gesattigten

al i phatisch zyklischen Alkghol oder Sdure von 5 K. > bis 10

Kohl gnst of f at omen abgel ejA% - @M) Benyl oder Ci-6 Al kyl phenyl

Ester ist; und das Am d lei ny ht - su SgltUI ertes Am d Bder ein nono- oder

di-substituiertes Amd i T el chem der Substituent ein gesattigtes

al i phati sches Radi kal mt bis zu 10 Kohl enstof fat onen, oder ein zykiisches

oder geslttigtes aliphatisch-zyklisches Radikal mt 5 bis 10

Kohl snst obédea biaeeSalzas AtkytitharsPEstans/ bded dmids Giervon, 20rin X beddutey 5,oh eﬂsleﬂRaudnd( Bl , das

genan Nt e Vessbatoff cxdle G -a SAllh dst:RB dibtt Wasseretoih eder\/@ir-bAlkyi] U dst dReridyl; Ofhiseyl, Furyi, 30 ;

Pyri@eeBlyl, Pyrimidinyl oder Pyrazidyl;- i\-igt @-b: 28 rist B1,3Go2H| CH20H, CHO oder ein Ci—

| 11" K. 48ikylazptaiderivatrhisgeon, HTQR @riey eier -Ylorietaldpiivey hieryon, wasiy Bn (@ inClipundmel 0 PQs) 4

(Qist Phéﬂ‘?l“)’d werdenlsins yereinam gagditiot aE%GhQMH°W' Rder R"e"/?‘ﬁ‘"ﬁ "Wi"!s iFahp

defi®iert K%*\ ﬁ°“aB"1°§-t°"ﬁ“o?dﬂF°’\?F ﬁ%"’ g@%‘&'ﬂ p 3ljphatiech zvkiischep |k °d° ‘hyRﬂ' Sdor
on i st 8% '°" 'gdeé f(S PF?"Z'hES 'del ner

geschut zt & ﬂ" i ;%;LJ;] o8 ﬁ\%‘ é’ﬁ
bha s %) ikal mi bns en o r m i
ﬁg(r:h':z'r,]rsm esg ts ﬁﬁ' j A Ko stoﬁatoE oere &Eh“l {f(,gﬁren
besi tzt kean nacﬁ Ensprucﬁ &‘zur rst%fnleung e| ner V |ndung,
wobei n den V\ért 1, 2 oder 3 besitzt. 50 4. Verfahren nach ei nem der
AnsprCche 1 bis 3 zur Herstellung einer Verbindung, bei welcher X !st.S.
odor 0O, A ist Pyridyl B ist -COOH, ein pharmazeutisch vertragliches..
Sal zsohi ervon oder ei iCd hiervon. 55 6. Verfahren nach -
Anspruch 4 zur Herst {ner Verbindung, beX'udr(€8,3i,cB um
At hyl -6-[2-(4, 4- di matﬂ‘ylt i o8hr oman- -yl )ethynyl]nicotinoat,

6-[ 2- (4, 4- Di net hyl t hi ochroman-6-yl ) et hynyl ] ni cotinsiure, Athyl

6- [ 2- (4, 4-di net hyl chroman- 6-yl ) et hynyl | ni coti noat odor

6-[ 25(4, 4- D met hyl chroman- 6yl ) et hynyl ] - nicotinsaure oder umein
phar mazeut\l\ch vertrlgliches Sal z h| ervon handelt. 25
II1I1IIIIIII1I111161III1 * n s EP 0 284 288 Bl 6. Verfahren
nach ei nem der Anspr Uche Hpis 3 zur Herstel | ung ei R&E" Ver bi ndung, wobel X
ii\gx 4% oder 0, A

mit einer Verbindung der Formel lll, in Gegenwart von Pd (PQz)+ (Q ist Phenyl) oder einem Zhnlichen

Komplex worin X, R, A, n wie oben definiert sind, B ist H oder eine geschiitzte SHure, Alkohol, Aldehyd

oder Keton ist und X' ein Halogen ist, und falls erforderlich Entschiiizen einer geschiitzien Gruppe B,

sowie, falls erwlinscht, Umwandeln einer Verbindung der Formel | in eine andere Verbindung der
45 Formet .

2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, wobei n den Wert 0 besitzt.

3. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, wobei n den Wert 1, 2 oder 3 besitzt.
50
4. Verfahren nach einem der Anspriiche 1 bis 3 zur Herstellung einer Verbindung, bei weicher X ist S
oder O, A ist Pyridyl und B ist -COOH, ein pharmazeutisch vertrdgliches Salz hiervon oder ein Ester
oder Amid hiervon. )

55 §. Verfahren nach Anspruch 4 zur Herstellung einer Verbindung, bei der es sich um Athyl-6-{2-(4,4-
dimethylthiochroman-6-yl)ethynyllnicotinoat,  6-[2-(4,4-Dimethyithiochroman-6-yl)sthynyl]nicotinsiure,
Athyl 6-[2-(4,4-dimethylchroman-6-yl)ethynyl]nicotinoat oder 6-[2-(4,4-Dimethylchroman-8yl)ethynyl}-
nicotinsdure oder um sin pharmazeutisch vertrédgliches Salz hiervon handelt.
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i st Thienyl und B ist -COOH oder ein phar mazeutlsch vertrfgliches Sal z,
Ester oder Amid hiervon. 7. Verfahren nach ei nem der Ansprdche 1 bis 3 zur
Herstel | ung el ner Verbi ndung. ERD284R83Bt X ist S 5 oder 0, A ist
Jryl und B ist -COOH oder ein pharmazeutisch vertrfgliches Sal z, Ester -
f Amd hiervon. & Verfahren nach ei nem der Anspruche 1 bis 3 zur
Her st 8 |Yﬁ¥1q'f@1 gk einem e AaRRsiEhe bEis 3 ZicerstRiipng eines Yerindypg, wobpi X jet § ofer O, A
Pyr i dazi Fyliembynd BistiCROH ogerein Rbg F‘éiﬁ“Pﬁ?F veftgligses §1'z' ?ﬂt&ﬁ*’&m “‘@"?P

phar ngz ert e Sa ster

e 8 it T LU Sonlo e Sl T o o
[ mt c# erb g der Forrrel enwar zur E{eaktlon
gebr acht W rd vvobel Q Phenyl ist. 15 10. Verfahren zur Herstel I ung ei ner

phar mgz e\VHrfhl%&hﬁ'd&h lhad! IITRIPRIEKH Bis PRy H\é@ieﬁlﬂ& Ginéd \Vb@our}éﬁﬁé) inBiChEiEerdefst 5N ei nem
der Anspidet ONA it PyrRiadhyf GytimidRiit RBr Afrbzidyl ude BOINGODH oddt RAMPHRARESMmSRUL | SCh
ver,br~g|qemg&h§5rs§ﬁggstgehgfaﬁmh.moh 11. Verwendung ei ner Ver bi ndung w e |n
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- 20 Medikaments flir die Behandlung von Psoriase.
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