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of dermatological complaints associated with a
keratinization disorder, dermatological (or other)
complaints with an inflammatory and/or immunocallergic
component, and dermal or epidermal proliferations,
20 whether they are benign or malignant. These compounds
can also be used in the treatment of connective tissue
degenerative diseases, for combating ageing of the
skin, whether this is 1light-induced or chronological
ageing, and for treating cicatrization disorders. They
25 moreover find an application in the opthalmological
field, in particular in the treatment of corneopathy.
The compounds according to the invention can
also be used in cosmetic compositions for body and hair
hygiene.
30 Bi-aromatic compounds whose aromatic rings are
linked via a divalent propynylene have already been

described in EP-661,258 as active substances in

pharmaceutical or cosmetic compositions.
The compounds according to EP-661,258

B e S

35 correspond to the following general formula:



-2- " [err] I n which: Ar is
a divalent aromatic radical optionally _ , substituted with a radical R5 or
a heteroaromatic 5 radical optionally ststltuted with a radical R6 when
the hetero atomis nitrogen, R, R err] represents H -CH3, -CHORS,
-OR6, -COR7 or -S(OtRerf], 0, 1 orRy2. R2 and R3
represent H Cerr]-Cerr] alkyl -2R8, 10 or R2 and R3
taken together, form a b5- ™8 [ [
substituted wih hﬁ/ groups and/or optionally interrupted by an
oxygen or I‘Yr){"h?’lﬁ at om R4 and R5 represent H, a hal ogen,

| ower al kyl or 15 -Ox is a divalkmitr epremantis Hadibeel aiptllonally
-CORerr], ubstlt e with a radjecal R [% ]heteroaro atlcR
represents H, TOver lﬁ(‘? repressents Finear cor pranched
Jerr]- C205al kgadical apkényallynm\@stltoxted pwyhydro;zay@id@l R¢ when

optionally 20 tipdbsdddst etk s Hidr&ddey! . or a sugar or amno acid or
pepti de residue, Rierr] re resents | ower al ky R and

R represent H |ower Bl KyFPTeBHPRES o ~CBot yniHedSssal R9B6' opFPBmaIOIry
substituted ar-y$(@rtf@,25 beigar o, am 8e aci d or peptide residue or R and R,

t aken t oget her, m t erocycl e resent

di val ent radical whi c 1‘31;%% rePf}‘iSﬁ?hF r ef‘:i! o 9}5¥1ver§§ ?%5

formula: 10 [err] or R, and R3 taken together, form a 5— or
6-membered ring optionally substituted with methyl

groups and/or optionally ;].-nterrupted by an oxygen or
sulphur atom,

Ry and Rg represent H, a halogen, lower alkyl or

15 -0ORg,
R¢ represents H, lower alkyl or -CORs,
~R
—N\ .
R; represents H, lower alkyl, R' or -ORg,

Ry represents H, linear or branched C;-C,p alkyl,
alkenyl, mono-— or polyvhydroxyalkyl, optionally
20 substituted aryl or aralkyl, or a sugar or amino acid
or peptide residue,
Ry represents lower alkyl,
R and R’ represent H, lower alkyl, mono- or
polyhydroxyalkyl, optionally substituted aryl or a
25 sugar, amino acid or peptide residue or R and R’, taken
together, form a heterocycle, and
X represents a divalent radical which, from
right to left or vice-versa, has the formula:

30
in which:

Rjp represents H, lower alkyl or -ORg,



30 ° I n which: Rlerr] represents H, |ower alkyl or -OR6,

- 3- Rl err] represents -OR6,_ or Rlerr] and Rerr],
taken together, forman oxo (=0 radical , and the salts of
the said corrpounds of RinereRE eFRR%ES f Bl a when Rlerr] represents a

carboxylic acid f $IC R Pnan@nd, i, hec Xl aedgatitth 9,8 o | &2l oicéoﬂ%ﬁ of
these said co nd The conpounds according to e

pr esent %@ﬁt aﬁ.n differ fromthose of EP-661, 258 essentially 10 in

t hat the rad| cal X or amidvathat ﬂbwnydfenehéadé;aﬁdi comﬂaﬁmd;ueeafr e@ﬂaéllged
with a divale te radc easop_for
this is th%t %ttbc’%s %gg{r?ngoun‘gﬂgn Ry ur§E sr?é’ltsf‘ afid ﬁﬁﬁ?ﬁ@f?éﬁl y31fat
this structur érlmml@Wang@n@alté@ i oppbesl blamd ogeomatficaht lisomearsease t he

phar maceut i calyh@d GR3IFEHS ﬁlp%h%l%” i es thereof and al so to decrease
certain side effects thereo A subj ect of the present

i nvention is thus Th6vel cOBRPUNASs WBFERTEanghe Eepr etheat edpbqseme 20

fol | owi ng genﬁ_&ﬁenftﬁ.bliﬁlﬂdilffer from those of HEIdd1,258 essBnil

fornilae (a) tO

f t he
ﬁgloafprefgnt ni%héédkﬁe ra 1&%% rgmd.lvalent prqpxﬂgyﬁ?q)€ﬁd§pa r

N- RG, has Reerr | reppresdnt wiahhahogaivatent -kEBero&tlyiRiene
radical.
The reason for this is that it has been found,
surprisingly and unexpectedly, that this structural
15 change makes it possible té'significantly increase the
pharmaceutical and cosmetic properties thereof and also
to decrease certain side effects thereof.
A subject of the present invention is thus
novel compounds which can be represented by the
20 following general formula:

in which:
Ar represents a radical chosen from the
formulae (a) to (c) below:

R :
5 R
R1

s R
(a) (b) | (c) Z/% '

Z being O or S, or N-Rg,

25

Ry represents a halogen atom, -CH3, -CH,-OR,,
-OR;, -CORg or a polyether radical,
R; and Ri, which may be identical or different,
30 represent H, 1linear or branched Ci1-Cyo alkyl, C3-Cis
cycloalkyl, -OR; or -SR;, at least one from among R, and
R; being 1linear or branched C;-Cyq alkyl or C3-Cip
cycloalkyl, or



-OR7; -COR[err] or a polyether radical, R2 and R3, which may be
identical or different, 30 represent H _ljgnear or branched ([err]-C20

al kyl , C3-C12 cycl oal k |, -OR7 or -SR7, at |east ope from apong R2 and
R3 being |inear or br(fﬁch@é‘dq apr] - EeR) kIOHERSE f efoym @ 5& o0&yl ,
or 6-membered ring, optlonallér substituted RAthangdt R2astt aken

t oget her, for(;He amFE:{/lVlgF?&dJr g?onaflsgl&l ”&teP:%%@egé' % substi ttut ed with

at | east one ne nterr Yhet er'§ atom
chosen from 0 &fimi Shasen from Omérﬁi R[err] represent H, a hal ogen atom

| i near or branche er
R6 represeﬁt s H i negaF %ﬁ rancgpgéggtr:r?oager rg]lé‘x‘:@&ylﬁ%nl 11?1%8%%35
R7 represents kHTar}‘m%&r 10‘F32tb Ryr Y- €@ Podyesihey radicgl,- COR[err],

R8 represents H |ineat, degteanthted Kl eridedd €6¢] branched! kyle;, a1lkar]
Rlerr] representsécjiékear or branched C[err]-derr] alkyl,

Rlerr] represéett %/linear or branched C(lerr]-C20 15 alkyl, nono-
or pol yhydroxyal kyl , Raldegresemts ahallinear snbbrahuohed ayyt,,0&lxyval kyl,
or a sugan gr esidugqg r' and r", which may be identical or
different, repre?ént H derr]-Cerr] alkyl, nono- or pol yhydroxyal kyl,
optional ly substitutedar )'flepr@ﬁe@mSnoHam dl@leap‘eptdlde enchesi d@e;-Cior,

t aken together with the nitrogenx'atom forma heterocycl e,

X represents kWl enPRoawt caf_ V\/m ch, from right to left or

Vi ce-versa, hastheforrrula [err] 25 in which:

Y represents 0, S(O or Vg n and n' bein
with the proviso that éﬁpﬁ eﬁ‘r’?& ArTEET, OF brahchita C1-Cyo a %kyl

Ry9o represents H, . linear or branched €;-Cy

1 or 2,

15 alkyl, mono- or polyhydroxyalkyl, allyl, optionally
substituted aryl or aralkyl, or a sugar residue,

r’ and r”, which may be identical or different,
represent H, C;-C;0 alkyl, mono- or polyhydroxyalkyl,
optionally substituted aryl, an amino acid or peptide

20 residue, or, taken together with the nitrogen atom,
form a heterocycle,

X represents a divalent radical which, from
right to left or vice-versa, has the formula:

J
V.
\Y//

25 in which:
Y represents O, S(0), or Se(O)n',
n and n’ being 0, 1 or 2,
with the proviso that when n=2 and Ar is a
radical of formula (a) above, in which R;=-CH; and Rs=H,
30 then at least one of the radicals R, or R; is other than
-CHs,
and the salts of the compounds of formula (I) when R;
represents a carboxylic acid function, as well as the
optical isomers of the said compounds of formula (I).



radi cal of fornula (a) above, in which Rerr]=-CH3 and R5=H, 30 then at
| east one of the radicals R2 or R3 is athger_than - CH3, . and the
salts of the conmpounds _of formula (1) when Rerr] represents a
carboxylic acid funct Wogn ddherpmpeupds accofing tPsdhs siBYeRrRRCR i d

conmpounds of GeeMinathle) form of a salt, this is preferably-#®-salt of

When t he conpounds r.ding to he |nvent are .in the f rmof a
salt, this |saﬁref@?"§°ﬁﬁ3} g‘éﬂ i)%ﬁln%al‘?? -earfh 5 me f

al kal i ne-eart IaltelmlaallvelyObf z1na:I oar neft aveloygahizi amiae . of an organic
amne. 5 Acc t ese i nt t

"Cerr]- C[%rr] al kyl' " %pre &t a Iyggeﬁ:ers ggrets%}é% jfr%p?nti(?ﬁy Tt term

i sopropyl, but‘ﬂl CioeralM'ylprhégyably atdfigrdsexyd &he metl’udt.yletbldlcal S.

The term "I neg r??;rlancg@gyﬂ ertre]r'tqb%rtﬂl al Kxﬁll 10 zie%ftﬁfl%eﬁﬁ pakgi cul ar

to the nethyl et hyl he octyl, "dodecyl ,

hexadecyl and Yﬁdé@ﬂlcals -radi cal s. The term "C3- C12

cycl oal kyl radi cal rﬁfh%rsttéhra v 1idEH0- o®r bﬂ&hm&l i@1 chadhTryL” in
particul af . the cIo ro cyc| ope I | ohex 1-neth Icyclo-
hexyl and 4 ad: t8PLcu1at’ LOP YL Tine A B¥hYL P TP

refers to a 2 ertammmxydontacnyhg fdog¥ac’ 1,0 Eexadboylatamis batadeopled

by at Ieas égal oxygen at ons, such as the 20 net hoxynet hoxy,
nmet hoxyet hoxy and shoxyet hoxymet hoxy radi cal s. The term
"monohydr oxyal kyl " r effes tteym YGdiCaal cycloptkterapfiicatbnrefersgto2a or 3

carbon aloMmond N or PHIIHYTic 2 ra&llas(iroxyfﬁhylpam%dmroxxﬁéopyl
or 25 3- hédroxypropyl I C he term {drox yal kyl

refers tol FAPTOPY I o fHAIIBERISH ai n?)ﬁ@l%h?@'% caF-bE‘ﬁ QVéﬁ%'C&ﬂd from

2,5 411 byl oy bu Y1 e 3 A bt or Ay opand 30 Ladi cals or th
-t t t
, 3, ri hydroxybutyl __an “po& gﬁ? r ox pelatly, ra |ca s or e

pentaerythritol residfge term’ or Ky ¥Rfefs to a
phenyl r ad&aaiaﬂcaiptam'rm:lmr@h”smm 2 etlo \/\5 t baaboheatbmsnenterr‘aptegen

atom a hydro an fun on. The t "aral kyl;.
oref er abl y re?é%s tg iEEQt E&b oxygen atoms, SddA 53 Ehe

20 nethoxymethoxy, methoxyvethoxy and methoxyethoxymethoxy
radicals.

The term “monohydroxyalkyl” refers to a radical
preferably containing 2 or 3 carbon atoms, in
particular a 2-hydroxyethyl, 2-hydroxypropyl or

25 3-hydroxypropyl radical.

The term “polyhydroxyalkyl” refers to a radical
preferably containing 3 to 6 carbon atoms and from 2 to
5 hydroxyl groups, such as the 2,3-dihydroxypropyl,
2,3,4-trihydroxybutyl and 2,3,4,5-tetrahydroxypentyl

30 radicals or the pentaerythritol residue.

The term “aryl” preferably refers to a phenyl
radical optionally substituted with at least one
halogen atom, a hydroxyl or a nitro function.

The term *“aralkyl” preferably refers to a

35 Dbenzyl or phenethyl radical optionally substituted with
at least one halogen atom, a hydroxyl or a nitro
function.



35 benzyl or phenethyl radical optionally substituted with at | east one
hal ogen atom a hydroxyl or a nitro _ fkunction.

- 6- The term "sugar residue"” refers to a_residue derived in
particul ar from gl ucobee fesm giF¥drbs&esidue frﬁﬁf-ﬁﬁﬁnd’s% agrresidue

al ternativel yaérowed! dauriiG Atk from glucoBE fe6m ga aabla@_seac‘dxd
resi due" ref in 5 particular to a. ref i due derjved fromﬁ%i ne, from

gl yci ne or frgﬁ?ﬁslﬂﬁ?’?? € nc?h, aLheraakive E’ﬁ%‘ﬁtg [RCULOR G| "refers
nore parti cuI arly to Bhdi paph:mle minot r epdpt | dneesm,uei'ue re€elksi ngixf rom

t he conbi mpno acids. .1 £5,00 cl

pr ef er abl $%r§ ula:? t%l paer |%ﬁ1%gue der:hv% no, Aﬁp;ﬁ 1 d?lnoferom
pi per azi no glﬂdlnal ,Ompfr@malabpas‘mbst |d0;;t@d landpdshetl term windptide
C[e”] -G8 'Omﬁésﬁiﬂi&' gne z@”%fm%r palyhydigxygl kt?;d %S dlpéﬁf:iasd ?ﬁove-

[epresents a en. atom isis
preferabl y a FFEB?PHédecmetﬁﬁqi@ OFGEPé#P-ﬁS r%ﬁ‘orﬁhe ComblnatAEEorQﬁ ng to

a first prefegheoegbodsnent, the corrpounds according to the invention
correspond,. to the 20 foll ow ng general fo i n which:

Ar' repreésknts a radi C3F &°Hbr ngFESTOCYE ?r] pr%grja%l)) refers to a

piperidino, morpholino, pyrrolidino or piperazino
radical, optionally substituted in position 4 with a
C1-Cs lower alkyl or a mono- or polyvhydroxyalkyl as
defined above. _

15 When R;, Ry and/or R5 represents a halogen atom,
this 1is preferably a fluorine, chlorine or bromine
atom.

According to a first preferred embodiment, the
compounds according to the invention correspond to the

20 following general formula:

R,, RIZ R,
(I1)
(CH,), Ar!
x/—
Rn R14

in which:

Ar’' represents a radical of formula:

R
R, !

R 7

1
b
(a) (b)

25 or

N

Ri, R4, Rs and X being as defined above for
formula (I),
Ri1, Ri2, Ria and Ry, which may be identical or
30 different, represent H or -CH;, and
n is 1 or 2.



Rl1, R4, R err] and X being as defined above for formula (1),

Rlerr], R12, R13 and R14, which nay be identical or 30 different, represent
H or -CH3, and nis 1 or -7-
According to a secondAﬁFQFéﬂPSdqgﬂﬁxﬁ?ﬁﬁﬂd prrierred pubedimerkor Bty t o

t he |nvent|onc@mpbemﬁ@nédcbﬁdﬁhg td othewingeh®idul dorredpgdind to Sthé

whi ch: W.r e resen s. or S, R4, Rerr], R12, Ar' and
X being as deFP&&&wgﬁ " the fornulae (1) and (I1).
Lastly, accordi ng t o} n 3 nth!rd preferred 10 enbodi nent, the

conmpounds according to thg correspond to the follomnng
fopﬁula [err] ° " n OWhi o IIN' and X are as defined
above in fornulae 15 (1) to andy.., at | east one of the
radicals R 2 and/or R 3 a nono- or polycyclic C5-Cferr]
cycl oal kyl radi cal , the ot her representing one of the neanings

given for R2 én R.icko Anong the conpounds of forrmulae (1) to
(1v) above, accorgj @gp&gsgggsp@ﬁ%gng i nvention, mention may be made
in particular of the follown N@thyl

4- (5,5, 8,8, -tetramet hfi: 5RE,7) 824 A¥5.and X belng as defined above in
the formulae (I) and (II).

Lastly, according to a third preferred

10 embodiment, the compounds according to the invention
correspond to the following formula:

R', R, N
(IV)
R': X
in which:
R4, Ar’ and X are as defined above in formulae

15 (I) to (III), and

at least one of the radicals R’; and/or R’';3
represents a mono- or polycyclic Cs-Cip cycloalkyl
radical, the other representing one of the meanings
given for R; or R;.

20 Among the compounds of formulae (I) to (IV)
above, according to the present invention, mention may
be made in particular of the following:

- Methyl 4-(5,5,8,8,-tetramethyl-5,6,7,8-tetra-
hydro-2-naphthylsulphanylethynyl)benzoate,

25 - 4-(5,5,8,8, -Tetramethyl-5,6,7, 8-tetrahydro-2-
naphthylsulphanylethynyl)benzoic acid,

- Methyl 4-(5,5,8,8,-tetramethyl-5,6,7,8-tetra-
hydro-2-naphthylsulphonylethynyl)benzoate,

- Methyl 4-(5,5,8,8, -tetramethyl-5,6,7,8-tetra-

30 hydro-2-naphthyloxyethynyl)benzoate,

- 4-(5,5,8,8, -Tetramethyl-5,6,7,8-tetrahydro-2-
naphthyloxyethynyl)benzoic acid,



Hydrb-z-naphthylsulphanylethynyl)benzoate, 25 -
4-(5,5,8,8,-Tetranet hyl -5, 6, 7, 8- tetrahyer-Z- Vet

napht hyl sul phany! et hynyl ) benzoi ¢ aci d - y

4- F5 5y8 8, Ptet¥anetﬁy¥ thyd 4-1(51 5.8, 8, ~tetramethyl-5,6,7, 8-tetra-

hydr o- 2- naphtm&dﬂd4ﬁ¥ﬁ@§HﬁHyM@ﬂﬂdﬁﬁﬁﬂﬁkﬁwnyl)benzoate,“bthy'

4-(5,5, 8, 8, -tetranet hyl tetra-

hygro 2. naphthyloxyethyﬁYﬂ%béﬁ%oéteTetramethYl 5,6,7,8-tetrahydro-2-~
4- (5,5, 8, 8, - TetapdriEtyiysul phayl ed hiyehla betzeoie acid,

napht hyl oxyet h nyI)benz _ _ _
: R@th§| A5 e b - ot g5 85 & rAEFamethyl-5,6,7, 8-tetra
hydr o- 2 naphtmmdﬂﬂjﬂnmﬁphahr} Iphenyiataynyl) benzoate,-

4- (5,5, 8, 8, -Tetranet hyl 43, @ g % %et r} Qs 1-5,6,7, bvdro-g.
naphthylsulphanylethynyl)ben20| &% %%& Y ﬁbtﬁﬁra ydro-

4-(5,5,8, 8, éFﬁ%ﬁ%ﬂ%ﬂ-k?h@nY'@tbamwanen201c acid,
hydr o- 2- naphthylsulphonykgmgﬁnange@z@a@e_tetramethyl 5,6,7,8-tetra-

ﬁaéﬁtﬁy?sﬁ?p §H§féY%@%VW?%%W%&P&pgéggﬁegaghyi)benzoaqﬁbthyI

4-(5, 5, 8, 8, -tetranmet hy 45,(6,, B, &, Bet-Metrbhethyl-5, 6,7, 8-tetrahydro-2-

2/ (5.5 0.5 TeEnR A S TR AR sose acia,

napht hyl sul phi nyl et hyny Melséiydoide (&6i5d 8, 8, ~tetramethy IMS, 1617, 8-tetra-

4-(5,5,8,8, -t ol '
hy((jr 0- 2- ngght E{/}{O‘Eﬁlanﬁaaitgggsiggﬁl%%thyn{& }benzoate

4-(5,5,8 Tet ramet hyl 45 - Betr Takyaitethyl-5, 6,7, 8-tetrahydro-2-

naphthy|Se|anyﬁﬁﬂhiﬂﬂﬁkgﬁﬁ&Q@Qhﬁﬁyq)ben201c acid,” Methyl
2- hydroxy-4- (5,5, 8, 8,

tny
5,6, 7, 8-tetrahydro- 2- na tﬁ&ﬁsg ERVF@FwyﬁyﬂPbén§o§Vetetramethyl— -
2- Fydroxy 4- (5”5”8”8-tba&mhwﬂkby&—na@hthylselanylethynyl)benzoate,
5,6,7, 8-tetrahydro- 2- na&h é qu%tgggy%)b% %%%1th 1§p|d -
6- (4- N@thoxynethoyy pheny sel anyl

1,1, 4, 4- t éPr arfethh Brt@tzabyﬁéprahpap@m@uﬂﬁhéb@wdethynyl)benzolc Et hyl
6-(5,5,8,8, -teigi@ret hyl -5,6,7,8-tetra- 25

hydr o- 2- napht h Iselanylet yn I)nlcotlnate -
6¥(5 5, 8, sp Te?ranethyl Q % hoxymethigryphenylethynylselanyl) -

naphthylselanﬂJéIMyﬁykbmmambthyQ—aqmda 4 tetrahydrcnaphthalene,

N- (4- Hydr oxyphenyl ) -4 e; _
5, g YF% t et r ahydr o- 2- na Iseﬁ% V% Ffﬁ@ﬁf&#?&es $07.8-tetra- \pihy|

5-(5,5, 8,%5- ténﬁgwgﬁhppp@t@yls@lanylethynyl)nlcotlnate,
t et rahydro- 2- napht hyl selganyl et gy @Y | )70y %ﬁ&&QS,6,7,8—tetrahydro—2—
naphthylselanylethynyl)nicotinic acid,
- N-(4-Hydroxyphenyl)-4-(5,5, 8, 8, -tetramethyl-
5,6,7,8—tetrahydro—2—naphthylselanylethynyl)benzamide,
30 - Methyl 5-(5,5,8,8, ~tetramethyl-5,6,7, 8-
tetrahydro-2-naphthylselanylethynyl) -2-pyridine
carboxylate,
-~ 2-(4-Chlorophenylselanylethynyl) -
5,5,8,8—tetramethyl—5,6,7,8—tetrahydronaphtha1ene,
35 - Methyl 4-(3,5,5,8,8-pentamethyl-5,6,7, 8-
tetrahydro-2-naphthylselanylethynyl)benzoate,
- 4—(3,5,5,8,8—Pentamethyl—5,6,7,8—tetrahydro—
2-naphthylselanylethynyl)benzoic acid,



car boxyl at e, - 2-(4-Cnl orophenyl sel anyl et hynyl ) -
5,5,8,8-tetranethyl-5,6,7,8-tet rahydron_apg'ut_hal ene, 35 - Met hyl
4-(3,5,5, 8, 8-pentanet hyl -5, 6, 7, 8-

t et r ahydr o- 2- napht hyl seMgtvdt By hydyxoewzrdat(d, 5,5, 8, 8-pentamethyl -

4- (3,5, 5, 8, 8- Bewt, ameteerangdaro8 2t ebpAt v 1%elanylethynyl ) benzoate,
2- napht hyl sel anyl et hynyl ) benzoi ¢ aci

- 0- - Met hy R-HVRFarixd-4303,5, 8, 8 -Bepéarsrbmiy5. 6.7, 8-

!23, g,y 5’ 8-1 ez r ?ngég&fsahgrdg@pnt—hﬁbh%ﬂ%ag@agth%mqaiee:,zoic acid, -
- roxy-4-(3, 5, 5, 8, 8- t t - ol 100"

t et r ahydr o 2- napht hyl s'e%ﬁg?ﬁgﬁyls)'Eeﬁzéi”?eél&aﬂfet@yl_s' 6.7:8~ gt py|

6- (3,5, 5, 8, 8- retraiwtdry-25nGaphthylselanylethynyl)nicotinate,

t et rahydr o- 2- napht hyl selanyl et ylo) 1 ' _ _ - _

6- (3,5, 5, 8, 8- Pent anet hyls?g?éfifas?%[ét’g% ?ae%‘%%#"o%%%%' > 6 7,8-tetrahydro

2- napht hyl sel @mplaphthmilisediasytliethynydilgiicotinic acid,-

N- (4- Hydr oxyphenyl ) - 6-( %-5.42.68, 8 1M¥e- (05,5, 8, 8-pentamethyl-
5,6,7,8-tet ra%ydr 0- 2- napht hyl Sel anyl'et h};lnyl ) ni cot.in- am de,,
N Butyl 18- ( %9 8 SiEmyidsong -nenhthvg.selany lethynyl) nicotin-

t et rahydr o- 2- raqildehy! sel anyl et hynyl ) ni coi I nam de, -
Mor phol i n-4-yl-[6-(3,5, 8, - pent t%l- 5
5,6, 7, 8-t etrahydr o- 2- na&%‘r&y&ej%gn@{%ﬂ r%/le)l'-pﬁntametﬁﬁ?’r]i'di/lﬁ'r?Etnganone,
- Met hyl 5-( 3, tgtxadhpmert-aaghithylsed ahy@-ethynyl ) nicotinamide,
t et rahydr o- 2- napht hyl sel WA LRI ddi fe-2- (of 20
- 5-(3,5,5, 8, 8- Pent anet W&ws“% rﬂaﬁ_y@‘re'os-z’ >:8.8, %Me%}%l
2- napht hylsel amf &t Bnhsthamvdsiore-naphiBvsdaelamtliethynyl) -3- -
[4-(5,5, 8, 8- Tgyﬁ@}lhy,{éﬁ},aqlo}lé- t et rahydr o- 2-
napht hyl sel anyl et hynyl ) phenyl ] net hanol5 - Met hé/l
4- (5,5, 8, 8-t et ramet hyl~ 3&sylg 55,5, 5, 8, 8-pentamethyl-5,6,7, 8-
t et r ahydr o- 2- napianydtdnont 00 iamd)disizadiyl) pyridine-2~ Met hyl
4- (5,5, 8,8-tetranethyl -5,6,7, 8-
t et rahydr o- 2- ht ?ﬁ?ﬁﬁtrﬁ/nyl sul phonyl ) benzoat e, - Met hyl
4- (5,5, 8, 80t etranet hyl- £-6(37,,8-5, 8, 8-Pentamethyl-5,6,7, 8-tetrahydro-
tetrahydro-2- W&&ﬁé hydd 'é{!ﬂy}é}ﬁ Qffe-2Garboxylic "acid
4- (5,5, 8, 8-Tetr amet ylﬁ}]sé%l Yr%i-tetr hy) 0- 2- arboxylic acid,
napht hyl et hynyl sul phary| Y4retfzci 8 Hfikgtramethyl-5, 6,7, 8-tetrahydro-2-
4-( ﬁ ﬁ ?, 8;1 Tetrlfa’ijflﬁiﬂr?’]!sfl&ﬂ&ﬁﬁjl@ iy Pmethanol,
napht hyl et hynyl sul phony D&ebtq{qyz.l.mllc— (35C,| . 8,8-tetramethyl-5,6,7,8-
25 tetrahydro-2-naphthylethynylsulphanyl)benzoate,
- Methyl 4-(5,5,8,8-tetramethyl-5,6,7, 8-
tetrahydro-2-naphthylethynylsulphonyl)benzoate,
- Methyl 4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydro-2-naphthylethynylsulphinyl)benzoate,
30 - 4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-
naphthylethynylsulphanyl)benzoic acid,
- 4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-
naphthylethynylsulphonyl)benzoic acid,
- 4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-
35 naphthylethynylsulphinyl)benzoic acid,
- 4-(3,5,5,8,8-Pentamethyl-5,6,7, 8-tetrahydro-
2—naphthylselany1ethynyl)phenol,_



4-(5,5,8,8-Tetramet hyl -5, 6, 7, 8-tetrahydro-2- 35
napht hyl et hynyl sul phi nyl ) benzoi ¢ aci d, -
~(3,5,5, 8, 8- Pentanet hyl -5, 6, 7, 8-t et r ahydro-~
napht hyl sel anyl et hyrry|l§trh1seho4 (4- hydroxy 5,5,8,8-tetramethyl- -10 -
Ethyl 4-(4- hdeOTYBEEéh ﬁ%&f%Ifuﬁﬁﬁﬁﬂhylselanylethynyl)benzoate,

n
4
2-
5,6,7, 8- tetrahydro naphth selanylet nyl ) benZoa - Et hyl
4° ( 4- met hoxynet hoxy- 5,5, B (4“methoxymeth°XY'5 5,8

t

5,

etramet hyl -5, &Er&néﬂwﬁiﬁ’ﬂs m?sn@@ﬁécw@ﬁ@yﬂapﬁc@méwémbﬁnzoat e,
4- (4 Met oxy tetramet hy

t hox
6,7,8-te rah %i}E$ﬁﬁ$@F%elanylethynyl)benzoic aci d,
4- (4 Pentyloxy 5, 5, 8, 8-t £+ ( & ttydscymét Wo:87-9(5, 8, 8-tetramethyl -

tetrahydro-2-na gtﬁyésgégp%ﬁfﬁﬁgnylﬁéﬁﬁ@ﬁ&f@é&ﬁﬁblethynyl)ben201Eihyl

4-( 3- nethoxynet oXYy-

net hyl -5, 6, 7, 8a$b@rahydro 2- napht hyl sel anyl - et hynyl ) benzoat e,
- Ethyl 4- (3 nethoxyeth04ypglﬂgﬁy fb§¥5585 g8 tetrameth 1-
5,6,7, 8-t hapht hyi sel anyl ¥|ny1 benzoate

tetranmeth t rahydro-
- 4-(3- Nb%ﬁbxyE?55§§¥§¥%o%yn%P% @yh§%%§q¥;ethynyl)ben201c aci
met hyl -5, 6,7, 8- tetrahydrmﬁyna@hwyﬁléﬂh@amhethoxyesmmjgb@@gﬁac acid, 20

- 4-(3-Meth 5.5,8,8-tet t hyl -

5,6, (7 B tet ?2%‘%}8{;%@ Rt h?ﬂ%%ﬁ? Y ‘T%%Wa}%%}%elanyﬁ'ci d,

Et hyl 4-(3- peneyhmnylsbénﬂosteetranethy
6,7, 8-tetrahyd 2- -
5 etrahydro-2-napgtiyl sg ?yxgg%ﬁé;)%éé}?&wgéﬁox;% 5,8, 8-

r ahydr &2- nE@ﬁ?ﬁWFE@Yhﬂ?lét%yéyt?Eﬁ#h!ﬂ%oa%T@BPhthylSelanyl-

5,

4-( 3- Pentyloxy 5,5,8,8-te

te

[4-(5,5, 8, 8-Teg¢ enzbate 8-t etrahydro- 2-
na

4-

4-

pht hyl sel anyl et )phen I&carbaldehyde
(4, 4- dlnethylthlochronﬁn 3 °§Y§E@%¥M¢%ﬁ¥@ﬁ¥T§b%n%o%r%@tra“
(4, 4- Di met hyhebheThE 06EN; 8- yesedavito-2-nagh thyyyse DengDi c aci d,

te?fgﬂggrg g5n§5ﬁ¥ﬁ¥#§%? nE%£¥% y[)gegzoate 35
4- (5,5, 8, &0Tet r anet hyl = 546£3~Eethoxﬂm9dhwxﬁ-5 5,8,8- tetramethyl—
napht hyl sel anykeghyngl ) bepzRl§-8Ch dnaphthylselanylethynyl)benzoic
acid,
- Ethyl 4-(3-pentyloxy-5,5,8,8-tetramethyl-
5,6,7,8-tetrahydro-2-naphthylselanylethynyl)benzoate,
25 - 4-(3-Pentyloxy-5,5, 8, 8-tetramethyl-5,6,7, 8-
tetrahydro-2-naphthylselanylethynyl)benzoic acid,
- [4-(5,5,8,8-Tetramethyl-5,6,7, 8-tetrahydro-2-
naphthylselanylethynyl)phenyl]carbaldehyde,
- Methyl 4-(4,4-dimethylthiochroman-8-
30 ylselanylethynyl)benzoate,
- 4-(4,4-Dimethylthiochroman-8-ylselanyl-
ethynyl)benzoic acid,
- Methyl 4-(5,5,8,8-tetramethyl-5,6,7, 8-
tetrahydro-8-naphthylselanylethynyl)benzoate,
35 - 4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-8-
naphthylselanylethynyl)benzoic acid,
- Methyl 4-[3-(l-adamantyl)-4-methoxyphenyl)-1-
vlselanylethynyl]lbenzoate,



- Met hyl 4-[3-(1-adananty|)-4-nethoxypheny|)-1-
‘yIselanylethynyl]benzoate 11

4-[3- (1- Adamant yl ) - 4- net hoxyphenyl ) - 1- Iselanylethyn¥lhbenzoic aci d,
- Methyl 4-[4-(1-adanmanéyll$- 31né@ﬁ@i?ﬁﬁéhyﬁrmfthoxypheny -1-
I L4 (L Ademeiisty oY petpyndtibenzole acld: | ) ol et hynyl 1b d.

amant 'y met hox anyl e en aci

A subj ect of the presénie FH&E ? iﬁ ﬁi aﬁe&aﬁ i)‘g“ gé§é8£eP3i?p épari ng
t he conpoundsytkeflahflileghizhyl]benabave,aaadrding to the reacti on schenes
given in Tables 10 A and h r T ble A the
conpounds of f or mul é?)(}nAﬁﬁpeﬁtlevBrg§§B§§§Pﬁ% &ﬁ ent radi cal
[err] YlselanYReehynNé]benpoundacoﬁ formula (la), can be
obt ai ned accor ding toal bﬁ%cfter@f'ttﬁé!”bgsgéﬁtr dHGhckon dePerllaoepn

whet her Y = oxygen or = oxy

starting mat ePrRcesseshelor preppsing ofhe ocorpounds QA cﬂerm athéI)
presence of a abovel 3% cHdBha? & O AURS SHHB thiysH | Sien&fie s 08 v hydr raBlek s

t hen pl ed w th trichl oroet hyl ene. The 20 dichl or oet hyl ene
pr oduct 013 a| Re@2d B formula (2), is t hen subjected to the action of a
lithiated base, such withasréféyéhtéhiton Tabla sAl vettie suompaanddF, ofo give

t he acetylen 0 un o) is gcet n
coupled with ég‘%fén%} rT('&Iq dno‘?’hgél %gge%oé’ ﬁs%% ﬂf ddlsgf%ﬂférgﬁ%égg i odo
derivative, in the/p sence of a palladiumcatalyst to give the
conpounds of mula (Ila) mﬁth Y = oxygen. Vhen Y [err]
oxygen, the it un1aceLyI|de ) flrst pa from
the aromatic or 30 heterdaronéEQ% SSQPy?%%?ng ﬁ% &iﬁ4 %%e Bresence
of a |ithiat edbbteriinest | seceudhngs thut ywioi t&lﬁﬁerenta syntkmj:lncenrouSth as

THF.  Stajiinge ﬁ'%ntcﬂngt he, dﬂe@ﬂéfra( outo%vm%tte# ife L g&:p i's not

i sol ated, a cou ng I's carri t he conpoun of fornula (6),

in a 35 solvent suchWRSITHE =t ®XYGRS t hehe@ ofpBERABIo Mt GHAla the
compound of formula (1), which, in the presence of a

base such as potassium hydride or sodium hydride, is

then coupled with trichloroethylene. The

20 dichloroethylene product obtained, of formula (2), is

then subjected to the action of a lithiated base, such
as butyllithium, in a solvent such as THF, to give the
acetylenic compound of formula (3). This acetylene is
then coupled with an aryl halide or a heteroaryl
25 halide, preferably an iodo derivative, in the presence
of a palladium catalyst to give the compounds of
formula (IIa) with Y = oxygen.
When Y # oxygen, the 1lithium acetylide of
formula (5) is first prepared, from the aromatic or
30 heteroaromatic acetylenic compound (4), in the presence
of a lithiated derivative such as butyllithium, in a
solvent such as THF. Starting with the 1lithium
acetylide (5), which is not isolated, a coupling is
carried out with the compound of formula (6), in a
35 solvent such as THF, to give the compounds of formula
(Ia) with ¥ # oxygen. '



(la) with Y [err] oxygen. -12 -

Starting with these conpounds of formul | a) in which Y =S or Se, it

I's possible to gain access to the oxidized derivatives by oxidation
using an oxi di zi BganGEng idh aEheee a compPeBge: tehzEpgmudrd BLa) nCPBA)

or sodium perigd@gh@ch Y = § or JUIhifeigrpgpeeipow e bHRAhe Bcdde to
conpounds of formula (1), in.which X re resents a .di val ent radi cal

[err] the °X1‘}17eedth§e€96?fﬁ5&ﬂ&§ of *¥ or A a(‘:Iléﬁn cHRRY  HA%o be
aﬁlzt aihned accobfiiagzingt wagehtf eseeh syt hecteua-kﬂw.lo"v\hnwe&&:eiﬁpﬂrtdl rag:m\h
ether Y= 0 r Y [ert]_oxygen. en Y = oxygen, the
starting r?at eﬁ(‘gggﬁg gh °d11ﬂ"oﬂé??‘8da8?'heteroaromat I ¢ conpound of
formula (7), whi ghth refelenpeesencéooTablieads dheh canpniassiem
hydri de or sod dr| e, vent g | t pl ed
(9e Tjhrp @H%Qh &0 réb&c&%f% HE, di%a ]l%l?é:t lﬁ%}it id&LoH

with trichl oroe ene | or o- yl ene pro al ned (8)
is then subj ec\{\to the action of a lithiated base such as
butyllithium i TR to give the oxoacetyl enic conpound of fornula
(9). Thi s acetyIY e |s then coupled with an aryl halide 20 (10),

preferably an iodo derivative, ithe heoppeyadee of formmlsal (Z6)um @R al yst,
to give the cgnpeursts ebthoned! &ccord(lh@) ﬁ/&tﬁwg al@ﬁ&@ﬁt synthetic Wien
Y [err] o%d/gen Hﬁd tartin materi_l omati ¢ ace?cél eni c
conpound f GPHYPS EEPFRCOHALCR™ WnS §he50xver Peéfg?ﬁt 8Ta YI 't RTEPel-
derivative in the predheae Y = aixymdryl | théi whardtdnegexaapéeiab &ssoduvent

such as THE. o onl09 ) 1 LI Btk ACSLYMENI© dRLLVALIA® el 2ko i 6N |5, ot

i solated, is coupl _ eroar tic
conpound of fwhrmlba (im) thehepceapncag S0, areh@ﬁﬁorﬁltfé’# ngscapetasisium in a
sol vent such @%{dy'"ée or sHf P ¢ ,0fi CH Al 1B drdtC) st halg n{\ﬁr]lgxygen

are thus al ned bythlssnt etic rout artlng W th

t hese comp@und®es; CHYRHeS (MEE tr#‘?hWﬁQﬂFh?Yle@m e jdichleren
possi bl e to oldiyi ehre pXodut dedidal i V8 i Vs thenodulsidciedIstdgths

oxi di zi ng

action of a lithiated base such as butyllithium, in.
THF, to give the oxoacetylenic compound of formula (9).
This acetylene is then coupled with an aryl halide
20 (10), preferably an iodo derivative, in the presence of
a palladium catalyst, to give the compounds of formula
(Ic) with ¥ = oxygen.
When Y # oxygen, the starting material is an
aromatic acetylenic compound of formula (11), which is
25 converted into a lithiated derivative in the presence
of butyllithium, for example in a solvent such as THF.
The lithiated acetylenic derivative (12), which is not
isolated, is then coupled with an aromatic or
heteroaromatic compound of formula (13), the coupling
30 reaction being carried out in a solvent such as THF.
The compounds of formula (Ic) with Y # oxygen are thus
obtained by this synthetic route.
Starting with these compounds of formula (Ic),
in which ¥ = S or Se, it is also possible to obtain the
35 oxidized derivatives by oxidation using an oxidizing



- 13" - agent such as neta-chl oroperbenzoic acid (nCPBA) or sodi um
peri odat e. When, in the conpounds according to the

i nvention, the radical R[err] represents —COOH, these 5 radicals are

pr epar ed by prR&eddt | fychheagarmetdtthlexdperbentanct jaridv t(mCGPRN)Ot eet i ng

group of the dgihurd Y& iodate. By saponification of the ester
function in the presence of a base such as_sodi um hydroxi de or |ithium

hydr oxi de in an al cohdii&d/sol #nt tHe i rcqmpouRds 1@cceFddaspontld ngtheee
acids are thu&rﬁalﬁrﬂnl‘dﬁd the radlcémenRB[ efébré§en€l" tb@oﬁorm%@gé can

be obt ai ne the caorre acl reductlon Int

presence og hy(?qu ssucﬁfeaspﬁﬁﬁ‘%r?‘ﬂy@?l]ﬂ’é"tec ﬂﬁéhoﬁ{i’éFF] ardd. cH=0,
t he conpounds famctb@mbna:med pl's teye tdxigd africarp fo tiee eikyaspgmd .ng al cohol s
o] T o g BHAAT S U B e arion e e

obt ai ned by C(B%T\P@r%'i% ae@rsgspoma nigDCbncumi h}ndinox1dethe adicthium
chloride, for mwxawdigaM tlli'! t I&honlé.llcgﬁﬁloqu'cde’soagre ngeq_ by pfgact iga with

aqueous apponi a or a sujtable ct of the

present i hVentoFF SSPoRERG Haee ace&ﬁ)mstms fQﬁtrmlr@QI) as defined

above, as nedicinal Whep oRUCLIS. -BH, the comBBun8SMRAMNUSe Bbtagaeer al
formula (1) agoni st _or gntagonl st, a t|V|t with respect to the

expr essi on of %%e orSHMor eCOTDFIRPRA ¥mr RELE | PH her duction 1gf the
differentiati @resem‘ce afpo lngelr idee uctoRisC borort éryalrichy Ci noma cells (F9)

(Ski n Phar macol . tnﬂﬁe‘*}p RS 2 -0 1 8o the

differentiation of i (I:j'era’?‘%lnoc’y'?::a;l:g62 (%%gégﬁ%a? r’rﬁ%%l b%al?ﬁ%S
1990). Tht3e Bovemeifatehrnl test s thisow adireandndings alcomblas heusdngounds
in the fiel ds meididdsRr @il ien g3 diniud YidiBl@Hd@Qn. The activities can

al so be neasured in 35 cellular transactiyation tests using RAR reconbi nant
receptors according to the nethod by-@om’ Bernard et

When R; is S the compounds can be
obtained by conversion of the corresponding acid into
the acid chloride, for example with thionyl chloride,

20 followed by reaction with aqueous ammonia or a suitable
amine.

A subject of the present invention is also the
compounds of formula (I) as defined above, as medicinal
products.

25 The compounds of general formula (I) have
agonist or antagonist activity with respect to the
expression of one or more biological markers in the
test of differentiation of mouse embryonic
teratocarcinoma cells (F9) (Skin Pharmacol. 3, p. 256-

30 267, 1990) and/or on the in vitro differentiation of
human keratinocytes (Skin Pharmacol. 3, p. 70-85,
1990) . These abovementioned tests show the activities
of the compounds in the fields of differentiation and
proliferation. The activities can also be measured in

35 cellular transactivation tests using RAR recombinant
receptors according to the method by B.A. Bernard et



- 14 - al ., Bi ocheni cal and Bi ophysi cal Resear ch

Comuni cation, vol. 186, 977-983, 1992, 14 - The conpounds accordi ng
to the inventipn are rticularly i tabl e he foll own flelds of 5
treatnent:  2+1) forB‘tc?‘g'heE L!‘dermal gi ca13 88%?‘&??1?3 as

with a kerati obmﬁhmoadieﬁrdeolmmeﬁ ha®7a98zarLag2on di fferent iation

and on proliferation, ok rticular f connon
conedones, pol ym)rph'ginl%cl goa{r %88§ é‘?b r%gsag%lae ﬁ%&ﬁ?g%:?/rslt |acreacne

acne congl obaparticulsehyl esuad;ableandi.n sethadafpllawneg sddeldss ol ar,
medi cationy relatgdnm@hroccupational acne, 2) for treating other
types of keratinization di sorder, in articular I cht hyosi s

i cht hyosi for ml15 §p&t éFeatiig Hesmatplegieal sampdsiassarassedis

I(gucop: ?s:ashamdhl @qué&@@iripﬁeﬁ@t&soeaércm@p%s a DeaPicgu scn
ucca I C

associ ated w gﬁfgeESPE%-FHFQBt IaBF} %%@#%ﬁw;ﬁ%erzoﬁ ?#%ad:r yfo‘{.}npltl?:)pt )

i nmunoal | ergl treagtipgneriomniid, atme, codiddondsar, polyherpornic s i asis,
whet her it neoy nuCO ngual sor i asi

psori ati clor heuﬁ‘a{c X]Eg%f 5%%%?%atl%{/§?uf%ﬁ(%%%%uas‘cré bpy g éoggfqo%ga’eczerm
or respiratorgeatidpy ccrst eandt \/sadqum'&r}gl ngicngl Wpfdut r ephy;saltar,
conpounds canngl3gapeotised1hiea orCSEEﬁthEB&EQWEEh@ry conpl aints whi ch
have no keratini zation disord for treating all dermal or
epi dermal proPifer£0F  L¥ERBENTwhQTRET behV@eSor REl | PREFA L HRLEIHEIMer

they are 30 gfisbir@el, orlﬁmn czfaxaiﬂteﬂ\azse 1cmﬁ§roe§scomméh éSiform flat
warts an erru0| form erm)dys | asi a, %fl anJr al so%lpossci;lbl e for the
oral or ftdri §B&FSI1 o €r§§s an lseastehe o) MEHns FSFHCINIRed by
ultraviolet leucegilasiasg, amd p&ehcopllasllfnrtnhestaises of ahdsocetaneéaus 35

and spi nocel | &a&ugehghskpgggl) P,for treating other dermatol ogi cal
di sorders suc andco I"agen di seases,

- 15 - 3) for treating other dermatologlcal complaints

associated with a keratinization disorder with an
20 inflammatory and/or immunoallergic component and, in
particular, all forms of psoriasis, whether it is
cutaneous, mucous or ungual psoriasis and even
psoriatic rheumatism, or alternatively cutaneous atopy,
such as eczema or respiratory atopy or alternatively
25 gingival hypertrophy; the compounds can also be used in
certain inflammatory complaints which have no keratini-
zation disorder;
4) for treating all dermal or epidermal prolifera-
tions, whether benign or malignant and whether they are
30 of viral origin or otherwise, such as common warts,
flat warts and verruciform epidermodysplasia, it being
also possible for the oral or florid papillomatoses and
the proliferations to be induced by ultraviolet
radiation, in particular in the case of basocellular
35 and spinocellular epithelioma,
5) for treating other dermatological disorders such
as bullosis and collagen diseases,



6) for treating certain ophthal nol ogi cal disorders, I n particular
cor neopat hi es, 7) for repairing or ggmhating ageing of the skin,

whet her this is light-induced or chronpl ogi cal eing,, 5 or for reducing
actinic kerat &es pFYRBREAGI oFRT LN 09}3%@%%%%% e8189rd6Fat ed
with chronol dgi galrti®ular cirrddpatageis)g, 8) for preventing or
curing the stigmata. of epidernal andlor_.dermal atrophy induced.by | ocal
or systemc 1 co 9’%05?@?&%@9 °%r comtna%elageflggm O%f tri'%:eut 5%&805

atr ophy, Shetfhmr preienisnd ight-iedviceg cdcachirentlogidatoerdering, or
for preventin r | &1 t . 1Q). 4f ar L di ders
of sebaceo%s 1% urgcqclgxgﬁ%%&[l]%@s%%%fgﬁga_ﬁéﬁgtoﬁ?ﬁerg)slgbgégﬁ%gggrtgg gsécr%fgf or
sinpl e sel®ary hopathologies | rmasnciated mewitdyr prhxenrelegiedl ca®&erous
or Pr ecanGeioysi Stafedhy, 12) in the treatnent of inflammuatory
conplaints such 20 _as arthritjs, 13) in the treatnent of ar!ﬂly ener al
or skin conpl dnt for @reyenting Qf ncuring ihe; stiguagpeeénEpsd al

treatment of almpest adermallShtrBphe iheatgantbel Iedant Jrogisgalcemic
general 2 conplaints hav.icf an 1 nmunol ogigﬁl co?onent and
erv ¢

16) i
the treatment OF COHPT 2 tRE c&P o-©° asCU ar g§st§ﬁt§l?a?19§sl "

arterioscl erosatsrophy, In the therapeutic fields nentioned above,

t he conmpougpds r.dj . I he_in ' I d
advant ageousl| ;% In g%%i%%?%%toﬁwho%t ﬁgrg‘t“}égﬁgg%ﬁf?%é’? %tq'%?letéi%&r&etrfpe
activity, witPD §0X pFeMenine oy aeRakLring sieekedt ma¥ks$. corti cost eroi ds,

with anti-f reem)adif:@f comb_é&&ﬂb&dfs&‘ﬁ@é%YdH 8ckBt8oas| %rf?;fti(iﬁﬁ.irigat i ves
thereof, qr alternatively with_ ion-channel blockers. 35 The ex Irtepif% on
i n D2

;
"D vitanitAs HCRdePPvatihes MYRErESPOTThoeRp QL { fChanpFe,

or D3 deri vat i y&isoxuttodd, particular 1,25-di hydroxyvitamn D3. The
expr essi on nti-f rge ne

e " e (BB ol L EPEERAREY PR S B, Ofb) GRTHIOR  ©F
certain netalprécimtéenous sigees, The expressi on
12) in the treatment of inflammatory complaints such
20 as arthritis,
13) in the treatment of any general or skin complaint
of viral origin,
14) in the prevention or treatment of alopecia,
15) in the treatment of dermatological or general
25 complaints having an immunological component, and
16) in the treatment of complaints of the cardio-
vascular system such as arteriosclerosis.
In the therapeutic fields mentioned above, the
compounds according to the invention may be employed
30 advantageously in combination with other compounds of
retinoid-type activity, with D wvitamins or derivatives
thereof, with corticosteroids, with anti-free-radical
agents, o-hydroxy or o-keto acids or derivatives
thereof, or alternatively with ion-channel blockers.
35 The expression *“D vitamins or derivatives thereof”
means, for example, vitamin D, or D; derivatives and in
particular 1,25—dihydroxyvitamin_ Di;. The expression
“anti-free-radical agents” means, for example,



"[err]-hydroxy or a-keto acids or derivatives thereof” nmeans, for
exanple, lactic, malic, citric glycolicyg5_nendelic, tartaric, glyceric or
‘ascorbic acid or the , am des Qr esters t her eof . Last| y,. the term
"i on- channel ﬁr6€E€P§erﬁ%an§uP?69xé§SnﬁP§muNP§&MQ§I OD, ubiquincl or

(2,4-diam no seﬁtaeﬁl di &@h&l-’ﬁlﬁl@&:ﬁrgom degenpd. der itha-  expredsidrher eof .
10 resent .Lnventio

g of _the ? (g IS tg_il SO £
phar maceut i caI "3 %58?% of% cHRKGFRI ngChES| et FRELVATIYS o hFSHE T or mul a
(1) as defineneahsye, fane eodaniplie, 1acopid: palmairicgeorrétlrtical gkl isc t her eof

or one of hemandeigkt S é%ﬁt{ arl(% orég'y % Y %&E&Ee%éfdﬁl o¥° é' tions

are intended 1n Part e abovement1 oned conplaints,
and are chasadterizenides ohat eSthE§ tbﬁp@@ﬁe bastlyphatlreicetasreal | y

acceptabl e SUF’EZSBLcWQhﬁgl' Sbf&éi?éiém EJEneans Wi tfféncI hexaREee0f wdndpigifation

sel ected, at Ieast one 20 _conpound formula_(1),. one _of fhe
optical or 2, fe8hBrineaf- Pé%%’é%@lrfwré’é‘lll%‘rn%'ﬁe Btidele angd tderiva-
t her eof . tives thé&keogQnmpounds accordl ng to the invention nmay be

adm ni ste enteral Ly, arepter | 1 ocul ar
Via the e:L eral rout ekx ﬁ’égéﬁﬁﬁos‘? i 0 %& GBS Hit %Pﬁef’ﬁéoflorﬁ?of Jt%‘[’)l ets,
gel ati n capsubbsrmscgaticadt edomposnalnbnss conyampsng saspebsasns,one

sol uti ons, g | si.o ro es eres
or 30 pol yneglgg‘ﬁ E%qd Of gg%lsﬁél e%géchﬁ%’fl eg céo& éol I egé &t éjI;?ease.
Via the parenp@ltalcarlouq?lé gten@egmp@éu tissamenmy therepé iar t teef ofm e

sol utions or gWIpenEmIRSr i nfusion or for injection. The
conpounds_, according to_the_invention are.'35 generally adm pistered at a

dai |y doskof about Thep RPETRFCEYHSat0FIMTIG: oFoBo RF SwetyHtndekein 1

to 3 doseparticular for treating the abovemeﬂﬁﬁoned complaindsa the
topical rout e ther pha mace t| cazl t| o] based on corrpound
according to AL nvé é?Fé ﬁ‘gre Jpré\rtl Car ?%ter‘i:(?gg’rflgr t hd

treat ment of tpﬂnarsia:ceummbawiy rmgcerdakdred suppdttewiteclh i ¢bmepabiblef
oi ntent s, Cr%ﬁ%ﬁ!ﬂﬂéIﬁbdéaéfeédministration selected, at least one
20 compound of formula (I), one of the optical or
geometrical isomers thereof or one of the salts

thereof.

The compounds according to the invention may be
administered enterally, parenterally, topically or

25 ocularly. -

Via the enteral route, the compositions may be
in the form of tablets, gelatin capsules, sugar-coated
tablets, syrups, suspensions, solutions, powders,
granules, emulsions, microspheres or nanospheres or

30 polymeric or lipid vesicles which enable controlled
release. Via the parenteral route, the compositions may
be in the form of solutions or suspensions for infusion
or for injection. ,

The compounds according to the invention are

35 generally administered at a daily dose of about
0.01 mg/kg to 100 mg/kg of body weight taken in 1 to
3 doses.



bomders, | npregnat ed pads, solutions, gels, sprays, | otions or
suspensions. They may al so be in the form of m cr ospheres or
nanospheres or polyneric or |ipid vesicles or polyneric pat ches and
hydrogel s which 10 eWadl etheonttapical rsputse dfhe tHehaypa¢eetical

principle. cofigbENeiBREE, baskleS®n t@&h?@ﬁn&QUt%cco%@HBgs'Hkpnsthéﬁy
either be in anhydrous formor in aqueou ependi ng._ on the

clinical indi d8VEBRION are moxng, P%tbﬁﬂi-%gil’outlé‘tepﬁ@? arf®%a Hrg
eyedrops. 15 treatmenthese wupeicini and e RpPtSSde Oé.naCbth'T tifeh be

contain at_| east e c ound of f.ormula (1) as defined abov. or one
of the opticaf? orgg‘gon%?)%“c tments ., h GRSy af?lt]e]f%'atl f‘ffe%he of
t he salts thepewfleral almpregnatedt readen pseletabhy, of gbks weespHaPdl% and
5% by 20 wei ag.L.v ta di

The conpoundsgg% Fg%nék EF%?eggggbgln&h@%‘%ﬁé‘§1§$2¥%ggPon alg |nd an
appl i cati on i micKespbsKesi cor nengsphenesparad cwrekyner odyorandliaid

hygi ene and yes@30@si ably H1yieRald NGHaitdred Y RESE W hidfo %@Men@m@ﬁ

t owar ds acne for _pronoting_thé regromh of the hair, or , combati ng
hair | osst fOtenEB’H‘ﬁat Fﬁ@tfﬁé1§¢ea§?leaseap8§ar'é]ﬁ%e BFLi¥e sRFINGIPL®e hair,
i n protectionFurthagfbhel, thenél@ém‘ Worsifdegictrioute t heofpd st ibhst hemay

treat ment of ph i ol ogi cal,ly dr i n ty and for 30 prevent ing and/ or
conbating i gt %1 % ﬁ‘r’%ﬁ’?( p%’gq'“bal O getthg. daUecus 8 9’% t he
cosnmetic fiel d,eptehudmgrrpnunhs addoidiedgindicagiont.he i nvention can

noreover  be enploygd ipe %@%ﬂ%&a%%%' yth'%gcgl%' pabLq r\éﬁgte“ VEI% ves

conmpounds of 35 retinold-type activity Vi tam ns
thereof, Wpth corticofbessi d%ommﬁhtm$ fiake- Fapical or mgaday, use

[err] hydrOXYC%thQhrEtKQ%%éﬁﬂdﬁ%(Ebmﬁﬂdﬁﬁﬂdﬂeﬁormula (I) as deflned
18 thereof, or alternatively with ign-channel bl qckers,

these | atter @&?ﬁ@und%rbénﬁg af cFé?Ef n8RtiF8ve. O geometrlcaﬁ“helﬁf’@?éﬁt
i nvention is tﬁms‘eceaulfs@rdlarlet@xeﬁtlveltwwd&ﬂ oS N#4 1 €s conppeofj oatwli ch i s

cUpport. at | SR SR Boder BT S erhueE (PCagen’ PN, RRBY one

of the op2fcalwedighfeaediatiival to thiestmted wedobdf ody t@mqwﬁnmtsm S

thereof, it being The compounds of formula (I) according to the
invention also find an application in the cosmetic
field, in particular in body and hair hygiene and
especially for treating skin types with a tendency

25 towards acne, for promoting the regrowth of the hair,
for combating hair 1loss, for combating the greasy
appearance of the skin or the hair, in protection
against the harmful effects of the sun or in the
treatment of physiologically dry skin types, and for

30 preventing and/or combating light-induced or chrono-
logical ageing.

In the cosmetic field, the compounds according
to the invention can moreover be employed
advantageously in combination with other compounds of

35 retinoid-type activity, with D vitamins or derivatives
thereof, with corticosteroids, with anti-free-radical

agents, o-hydroxy or o-keto acids or derivatives



possible for the said cosnetic conposition to be, in 10 particular, in the
formof a cream a mlk, alotion, a _ gel, mcrospheres or nanospheres
or polymeric or lipid veS|cIes a soap or_ a shanpoo. The
concentrati on G¥eX&ffous¥ oplierrakavely iwith ior-chammal c bdewseristi ons

according to tahE‘lldlﬁleiﬁééé’\ T tléx c&dwxﬁw%@iﬂg%%&&%b@@d 3% by
wei ght rel ative t he total %ht of, the,conpositian. The

phar naceuti cal and cos | PIESTHEsi LPYREELON Jifor HANY 3 9he Gike&tEon can
al so contain itewdrds aaddisnetdss: owmpeslplilannaﬂnﬂbmaﬂscaiﬂa)ta@terlzed
cosnetical ky ad or onbi natio f these I,tives
and, in patstlt%%f accil&{wettl gbﬁgrﬁzgesdep?émntl Ny &g ejrﬁafsily &SGR 2’1
hydroqw none, suRpPelit, add, ledstei onei dampound kafi ¢ fagimiilaend|l)i ewtss;

TOi StUri i g ageRifeSUEbRS or WAL ¢ S 480; 41 A8 gl f&%%at%”d

derivatives 25, thereof or _urea; anti-seborrhoea or anti-acne agents
such as S-carIRPSHRt FPPEGSE ePie one Eekhpl dakteanthereot, ifebsdngs or
derivatives trpdsseoibwrfbenmw Baiaxidismetic aBbinPb8L tESNSU BE, in

eryt hronyci,n and est t here cin, clindagycin and esters
t her eof , 9‘gnd R FACY eiﬁ)r ﬁﬁ%sf°r15 ? nGEPaMagBnfd Lkg @ lokdon, "a

ket oconazol e ael, mldr5sphézye‘st byl elamrcdpleias agol pdDeéric or 1dgdid S

for pronot‘;é"lsgléf@sr o&_ltner%,l;}@éd%)such as M noxi di |

(2, 4- di ami no- 6- pi perr di nopyr| m and deriva- tives thereof,
Di azoxi de (7-chl oro- 3-The m@nqezztnatbmnoof%omphuadu efi fermbla- diIdxiice)

and Phenytoin &, €o§%@@ﬁ@yéompos1tfﬁﬂ§ZQEbgga§na dhﬂ@ehnve%%Qo§t3%p'da

anti-infla mat or ent's car ot enoi articular,
[err]g- canlg} RAvapkag th%tVé%%‘htg QP §§daﬁt%hibéﬂ Vﬁ?égélﬁd relative

- 19 - derwaﬂwetsotamaﬁ@.t&htacm thé aééﬂtp(os1tﬂbr@058 5, 8,11, 14-
tetraynoic acid and e| osa- 11- tr c ac t he esters .and ani des

t her eof . aﬁ%’n orfthg Cicbsnl%q NCORROST tHeRss
al so contain acEctcademg erﬂtancnhug iagenitsion praaseraligy contmj.ent dneritch as

par a- hydr oxybe, Ci e | hing, agen

regul ators, H ei%'f ?%rgq e&éﬁ armac %é'%urec%og'gﬁ‘lgfs COSH cﬁlj1
agent s, U@-OA aCt?a‘ﬁ%i mts'lc’fe@enpﬁg gg @gataﬁdsanofoxul’mnsasisﬂchlaz@sw
[err]-tocophergha, Dutyhatesu1dydrQ¥¥anhgobgents; dptldee®ing agents

such as hydroquinone, azelaic acid, caffeic acid or

kojic acid; emollients; moisturizing agents such as
glycerol, PEG-400, thiamorpholinone and derivatives
25 thereof, or urea; anti-seborrhoea or anti-acne agents
such as S-carboxymethylcysteine, S-benzylcysteamine,
the salts or derivatives thereof, or benzoyl peroxide;
antibiotics such as erythromycin and esters thereof,
neomycin, clindamycin and esters thereof, and tetra-
30 cyclines; antifungal agents such as ketoconazole or
4,5-polymethylene-3-isothiazolidones; agents for
promoting the regrowth of the hair, such as Minexidil
(2,4-diamino-6-piperidinopyrimidine-3-oxide) and deriva-
tives thereof, Diazoxide (7-chloro-3-methyl-1,2,4-benzo-
35 thiadiazine 1,1-dioxide) and Phenytoin (5,4-diphenyl-
imidazolidine-2, 4-dione); non-steroidal anti-inflam-
matory agents; carotenoids and, in particular,

B-carotene; anti-psoriatic agents such as anthraline and



hydr oxyt ol uene. Several exanples for obtaining the active
conpounds of fornmula (1) according to t_hq]g' nvention, as wel | as
vari ous cosnetic , and ﬁhar maceutical 15 forrrul ations based gn such
conmpounds, wi |¥eRRtEEes vekhereof or and.yst +38 F4¥: puriicese-and it 14mo
E;KkLLEQ nat urgetraynoic acid and elzé?% % % %1 trﬂﬁnoicr]ﬁcisfs_;ﬁg

: ,5,8,8,-tetranet hyl -5, 6, 7, 8-
t et rahydr o- 2- n%%%A’FE/I%%hW%ﬁ h%%ﬁ% enzoate 5 (a) Methyl
4-trinmethylsilylet hynyI‘Hnenczm@@sltlons acQaralgg( 6o1thel jingentaony may
4- br onpbenzoat 00

of pa a(gl unc1:rg élcte ate anagég%réﬁﬁg%ﬂz eg%“ﬁ%?pﬁfpﬁrg%fgj"l%%o ng

introduced i nk@emtst hrsachecked Piié%khdeOngenZOlC UL 04 aatiSrsof

tr'”Ethy|s'|y|§€§$¥ifﬂ§n@r§géﬂ€§ m01stureaQQQQIa%BE§r ﬂﬁ‘géddréﬂgﬁgL”e i's
heat ed gradual to 90[err]C.over our .and left at this

t enper at ur e °¥m°tlcf AT HRF s ELPESet | BHUABHEYIIT s i‘%%ool‘%’d’A 15

the salt is ahdl taresd ef:freeﬂmdg tdpents ) t 12 ah%ioxidants esagior alsed.
The resi dLi% is_taken

drochl ori ¢ aci 59 nd
200 1ot & nye Eerepierel. 2 Buliaglen, pvarerléfi®edst: sed Bk thted
settling hydrbggtohuene pl ace, washed with water, dried over 20
magnesi um sul phate a po Th es obt_gl is
purified by chromat ogrg if%% aég les For J)ﬂi’rlglmrn%a Pﬁt Qc?dvﬁh
di chl or oret han@omppyRds o formué@arﬁér)aPFéﬁ’réﬂnghéos(ﬂhﬂem@e%O@ ( B0y of

the eweect ed feri V@&ti@uér e QldrRatied i nahle f%HB.erfacﬂexﬁﬁcal
col ourl ess, oil - et h%/lnyl benzo (226

mol ) of tife p#BH’E}E%aB%?éFn ass 098 suc °°mPPHn%€0 i 1 nr?é"tﬁ’fﬁw
i ntroduced int fo ibhleetridfive purpes&edand| askh nd251m1tbﬁgpﬂaﬁﬁﬁeun1
carbonate are t hen added and the nediumis stirred for 48 hours
at roomtenperature. The solvent is evaporated off



and "t he resi due  obtained Is purified by chr omat ogr aphy

on a colum of silica eluted with 35 _ 54 .dichloronethane. After

evapor ati on of t he solvents, the residue is taken up in

hept ane and, after filtrati (100% of the expected

- 21 - derivatlve are collected in the formof a straw

yel l ow solid Met _
4-(5,5,8, 8, -terr et h )r 5°6, ?‘émné:ﬁ 51858, ~tetramethyl-5,6,7,8
2-naphthy|suI%#ﬁwnhxd?mﬂﬂﬁnégﬁﬁh&ﬁsnphanylethyhyﬁlEbamzeat@t|on of
butyllithigum in hexane (20 mol, 8.1 mM) is added to a solution
of net hyl 4- et hynyl benzoate (3 g, 18.7 mml) in THF (300 m)

at -78[ err] C. (ahe Nerpel f ureimathul si by hethyrylhenzoate 45 minutes and is
then raised to '40iBI5]§ (A BGhéttJ OBf methyl 4beromobenzoate, é)l Slrﬂ hi de

5,6,7, 8-tetrahydro- r apet 2- napht hal ene
(J. Med. Chem o fs %riethyiamln%lmld(l% sMgXty¥es @fol 2000 MeHF of60 m )
is then apilEThdiurh haset £t@eand U0 fﬁbeorfeam:upnenm@mprﬁn@

then stigped for ury 1) C. fter ich it p red into

a m xt ure of et hyIlalh(_[g‘)herrﬁ"tr gi dur&f:l ree %?ﬂm%]rﬁ%ﬁ d% s& ution.

The organi ¢ phase {&.204 mol) wishezrmuiwmnt]lyl/maylme echay ertharhydr ous

magnesi um sul phat eaci’c'i@dcoﬁf@&r@ﬂfgho{?hé fn%{@ ¥e29.s hea & AR, under
th

vacuum at 40[ e Lo na co ahn of
silica, using a t° 2 Cmoytearel olflo‘hépﬁaﬁe/]@ﬁﬂﬂyaEnéhéﬁl memx(aa-@vrm) and

after evaporation, fd%9591'ﬁ>fur% Whl’ﬁ@ §gﬁb€1§)ﬁ7r@ed1um is tHEf S'é&ag 9%5
H 13) - y

Eng,r]s),( .25)to (S(al;E ijg 4" Off an?ll—F*A@ Hiltrate) is7. 50

(1H, Ar, d, J:7.5Hi\)ap<8ré€lﬂed The re(sih.ldueArJ.s dtaker. Mpz)in 200 ml olf3C

g%é?’)(ou?:éj 2 81 O?%?"p“%ég%d ?g 492 arld 200’ 11124°§2e%?’§; ﬁt&%‘gz)lzs 56

(CH Ar), 128.29 Th®Aerher phase 128. sﬁpa:(&ed\r)out 128t85 seEtAring

129.88 (C Ar),  has takksO-Bfack? Q}ﬁgé&wﬁ%}l 2Hatb?, %ffed o%r%ﬁ:* 66

Ar), 146.88 (C Ar) °166
(C 20 ) magnesngm sulphate and evaporated The residue

obtained is purified by chromatography on a column
of silica eluted with dichloromethane. After
evaporation of the solvents, 23 g (100%) of the

expected derivative are collected in the form of a
25 colourless oil.

(b) Methyl 4-ethynylbenzoate
38.33 g (226 mmol) of the product obtained above
in 300 ml of methanol are introduced into a three-
30 necked flask. 125 g of potassium carbonate are
then added and the medium is stirred for 48 hours
at room temperature. The solvent is evaporated off
and the residue obtained is purified by
chromatography on a column of silica eluted with
35 dichloromethane. After evaporation of the
solvents, the residue is taken up in heptane and,
after filtration, 32 g (109%) of the expected



35 2. BWRLE?:
4-(5,5, 8, 8-Tetranet hyl -5, 6, 7, 8-
t et rahydro- 2- napht

A olnti o AdpiyRbany! %Qﬁ%@%ﬁ%nb?hwm form o

bgn20|c aC|d

5,6,7,8-tet rahydroyélhaphsbyidul phanyl - et hynyl ) benzoate (590 ng,
1.6 mol ) and of lithium hydroxide (383 ng, 9.3 mol) in THF is
refl uxed for 24 hours. The reaction mxture is poured into

an Et 20 wat er (@ xt Me&hydci4 (562 &.08 ptiatmanetpl-5, 6, 7 cdricetrahrdrb-

hydrochl ord ¢ acl g-napftnyhoNiphdhflethynyl) peXkbaELEd Once wi th et hyl
ether. After separatio phases by settling, the organic

phase is sr’?ed5 Y c%olﬁhl'éhoﬂvat @rf PRl bR iwmgndsi urhexane
sul phate and concewtzoahﬁdlonsalrﬁmryse&aa@aatt@r al%olutlowr&ermeﬁwyum at

40[err]C. The sol I d obtajn | stalli ze ro pt.ane and
440 my (779 of a hyny%pggaga itd Hrelgb ?\{WQ H&ﬁ @oi nt) =
193.5[err] C 20 at ~-7¥VR.[ erTHe pptemperature [&sr] h'hdl(ﬂﬁ@ﬂu&)ed 1E@8 (6H,

noq 3879y AeRsbdtes eng fe chln Setiadich Sageq ¥ jpflypdon® UF

J =8. 5Hz) . 25 of3c (CDC1B)6. 7 A~ uet ralor@dyo-5 33, B8~ teyrametlzpl-3€) |
34.54 (CH2), 81. 30n€§hthé@@n91 cﬁQulﬂ&?ﬂié’G ((JCH lﬁééi Chem. 19%384.83g(CH
Ar), 127.59 (CH Ar?& 127.94 (C Ar) 6 (C A, 129'87 (2 CH
Ar). 130.49 (2 CH AAy1) (165 9.14%7 98 Yok} ) lnlz[%iFlz(é@: ), ig7ither (coO) .
30 EXAMPLE 3 @ addiat il thid-fémbefatute! r anet lﬁéac@x@n? medium is

t et rahydr 2 naphth Isuphon I ate .

A sol utioh® of et a-é@?‘b %%&y o‘b°‘i?@)aFn°§§ aftercn‘—’f% A2 1) s
added dropw se, apoufted 11ndxo a mlxture cfoletthydn etfthéheannd oshichratedxanpl e
1 (500 ng, oﬁlmolc}hl% Pigd HBluEE.oﬁHC]ﬁ’le 6L48hicSYHAd Y35t O

1 hour, the mxture 1§ concen ed on a
washed twice w:Lth water, drled over anhydrous

magnesium sulphate and concentrated on a rotary

20 evaporator under vacuum at 40°C. After
chromatography on a column of silica, using a
mixture of heptane/methylene chloride (60/40), and
after evaporation, 1.9 g of a white solid (27%)
are obtained.

25 'H (CDC1l3) : 1.28 (6H, s), 1.30 (6H, s), 1.69 (4H,
s), 3.92 (3H, s), 7.25 to 7.31 (2H Ar, m), 7.42
(14 Ar, 4, J=2Hz), 7.50 (1H, Ar, 4, J=7.5Hz), 8.00
(1H, Ar, 4, J=7.5Hz).
13. (CDCl;) : 32.25 (CH3), 34.60 (C), 35.02 (C),

30 35.36 (CH;), 52.68 (OCH;). 81.26 (C), 96.96 (C),
124.82 (CH Ar), 125.56 (CH Ar), 128.29 (C Ar),
128.37 (CH Ar), 128.85 (C Ar), 129.88 (C Ar),
130.04 (2 CH Ar), 131.29 (2 CH Ar), 1l44.66 (C,
Ar), 146.88 (C Ar), 166.95 (COO).

35



J 23 evapor at or under vacuum After chromatography on a
colum of silica with a heptane/ nmethyl esg chloride m xture

(-30/ 70), 280 of a Whl te soljd bt al e 1H
(CDC13) %&%@ .ﬁ@@ﬂﬁ@ﬂﬁi‘ éﬁéj"(%z , 393(3H s),
7.51 (2H Ar, d, J=8. 3HZ) 7 g rahydro- Z{I%ﬁWhbeupm}ﬂf@hMES (1H Ar,

dd, J1=8.5Hz, J2=2FF). 108 1.0.8.05 (3H Ar, m. 13c
(CDA 3) : 31.63 (CH3), 31.7&55%%9,——&&&8 (CH2), 10 34.64 (CH2),
34.85 (C), 34.9% (€plutizn52 ofCI—l3t)ethyl 4- (58B., BI §-CpLromesayilc) |

156,68 (G 553 Sleprrppyqrdia-nddi i aipiay1 120 90 1))
152.50 (C Ar), 16E=Hwmdod en@te ( AVPEE 4.6 mmgd) hgpd of lithiund

4- (5,5, 8, 8-tetranettotide 7,(883 mlg 9.3 mmol) in THF 1s refluxed
t et r ahydr o- 2- napht nzoat.e (a)

I sel aggl et hy %
5, 6, 7, 8-Tetrah ugs . g The; Leasttin Bixture is Pﬁaﬁﬁﬁhanér?e
di sel eni de anAﬂ:zb/Wateh:utmmntai:et; eracbaiﬂédt htompi dentwdinh
(37.4 I 22 m)_is_adde

L amordos 226" Mo SRRt IriadAl  agid  sojubieny o889 4. 20

g, 15.8 mml) i n TeFcfddOedd 9>nae with ethyl/8¢thetC afterliGeparatilon
mxture is stirred,at (4 phases bi/orse?tqu@r{b Sehenidugd r%Lc?‘spﬂas%G 1§ mmol )

I s added In two porti The mxXtur'e I's stirr at” 0C
15 min and then atwﬁﬁkﬁﬁlte‘ﬁ‘ﬁﬁ%t MJethorwaQ{?rm n.dniedo over magnesddimyt i on

(40 m) is added surphdreer Qﬂ@t 'éTtEhcentrated Wbi&t W erbeathereddratatdbm t h

et hyl ether. The ani c i.s washed t e w.th wat drled
over anhydrous rrag%@?{lmgﬁ? &t e g zgoﬁcen ?‘St o1 Ypr %‘fler
evapor at or under veéeystaBhliASd efirjon H@pﬂéméSand 440fm§t harvsl) aod w ng of

sodi um hydr oxi de ar £: gdedlld are of:?aiﬁgdf)' g)bt agﬁg_ptlggepglﬁﬁkwe S

stirred v‘i"gorou?f’ ew  mi nd
concentrated on a 1%3a5‘§/cevaporat or under vacuum

20 NMR & ppm:
'H (cDC13) : 1.28 (6H, s), 1.30 (6H, s), 1.69 (4H,
s), 7.29 to 7.32 (2H Ar, m), 7.42 (1H Ar, 4,
J=2Hz), 7.53 (1H Ar, 4, J=8, 5Hz), 8.08 (1H Ar, d,
J=8.5Hz) .

25 13; (CDC1l,) . 31.44 (CH3;), 33.80 (C), 34.22 (C),
34.54 (CHz), 81.30 (C), 100.01 (C), 124.06 (CH Ar),
124.81 (CH Ar), 127.59 (CH Ar), 127.94 (C Ar),
128.46 (C Ar), 129.87 (2 CH Ar), 130.49 (2 CH Ar),
143.93 (C Ar), 146.12 (C Ar), 171.06 (COO).

30

EXAMPLE 3 : Methyl 4-(5,5,8,8-tetramethyl-5,6,7, 8-
tetrahydro-2-naphthylsuphonylethynyl)

benzoate
A solution of meta-perbenzoic acid (700 mg) in
35 CHCl; (12 ml) is added dropwise, at 0°C, to a
solution of the product of Example 1 (500 mg,
1.3 mmol) in 6 ml of CHCli. After stirring for

1 hour, the mixture is concentrated on a rotary



- 24 - at 40[err]C. The solid obtained is filtered through
silica (eluted with heptane) and then crystallized from an

et hanol /ether m xture. After filtration, 2.9 69;? f an

or ange- col our ed sofVAPgFater under,ypcuymy After ChrPgﬁ(ﬁqg ﬁﬁ%@cﬁ@lﬁ :
1.21 (6H, s), 1.25c6dumnspf $iG3ca with d 4dptgne/fsthy(ldneArchibrilisB. 25
Hz), 7.38 (1H Ar

, . , . d =1.9 J=8.25.Hz), 4.51 (1 d
J=1.9 Hz). 10 ) 7 hg?"%i!(sf@?%,%% P WALEe 6,%@% etFefhydr o-
2- napht hyl sel anyl epbgajhelefz2dl e Bromine (0.15 mM, 2.9 nmol) is
added to solutio .of
5,6,7, 8-t(aa% rahydrom% ‘:BC% ]E?)t et rlar?ezt h(?H SiS 1.34 (sthtsﬁél ene d| se}fenl de;
(1.5 g, 2.8 nmol)s)in3F98 (3H, S):(:? #il) . (2Ehed¥i xBur @585 38 F)rr et- &1 room

tenperature (2H fQﬂ[r 2 a, amﬁ:g hngol venygi s ety | egley edr1 Lopngs,
| odi de (2.15 g, ethynylbenzoate
(810 ny, 5 mMmoPP= 2Hzé)bt ﬂédt%s 68" Wﬁcéﬁrd?‘ﬁg to Exanple 1(b) and

DMVF (15 m) are 13; (CDCIﬂchedal ee(cmwact i3an 73 Xom;$, B4 .S8i (CHE) at room

aaueous. aoni & sondtban. (i or dnee Y7 38 B () ¢ B TRREL i ¢

wat er, dried over EI 77 (C)a,nh9ﬂraas BignedRBrbidul (fhakr) and2do3Gen{Ciit ed on

a rotary porgg@rggin uum 3 49[ e The129 68 fesi due
is recrystallized ?‘\rfgm hep tagngeJ qeg \ﬁg?) 5. A }%C?r) (% (75%
of a white povvder ;132,22 (@otAd-’)necF--”zmﬁ:? =l 13P?3)r'r]3'€,38 33)7 (C ATNH NMVR
(CDC13) : 1.28 (6|ﬂ,528)5,0 J(c3(11r66H16§) 831.(690) . (4H, s), 3.92 (3H, s),
7.29 (1H d, J=8.3 Hz), . 36:°(1H Ar, dd, J=1.9 Hz, J=8.3 Hz) ,
7.48 to 7433 3H Ar, m, 7.98(2HAr d, J=8.5Hz).
- 25 - EXEXAMPLE 4 : 4- ( MeEh§18- TeuFaﬁeEt@LSStéti’aﬂethyl—S,6,7,8-
tetrahydro-z-naphthylSelanyl%%Q&%%bhro—2—naphthylselanylethynyl)

benzoate

20 (a) 5,6,7,8-Tetrahydro-5,5,8,8-tetramethyl-2-
naphthalene diselenide
A 1.7 M solution of tert-butyllithium in pentane
(37.4 mmol, 22 ml) 4is added to a solution of
2-bromo-5,6,7, 8-tetrahydro-5,5, 8, 8-teramethyl-

25 naphthalene (4.22 g, 15.8 mmol) in THF (100 ml) at
~-78°C over 10 min. The mixture is stirred at 0°C
for 30 min. Selenium (1.33 g, 16.8 mmol) is added
in two portions. The mixture is stirred at 0°C for
15 min and then at room temperature for 30 min. 1IN

30 HCl solution (40 ml) is added and the reaction
mixture is then treated with ethyl ether. The
organic phase is washed twice with water, dried
over anhydrous magnesium sulphate and concentrated
on a rotary evaporator under vacuum at 40°C. 10 ml

35 of ethanol and 50 mg of sodium hydroxide are added
to the o0il obtained. The mixture 1is stirred
vigorously for a few minutes and is then

concentrated on a rotary evaporator under vacuum



benzoi ¢ acid 5 Li t hi um hydroxi de (440 ng) is added to a solution

of rrethyl 4-(5,5,8,8-tetranmethy,5. 6,7, 8-
t et rahydro- 2- napht hyI sel anyl et hynyl )benzoat e ﬁﬁi 1.74 mol),
obtained in Exanpl®F420°k." The” soligfl npbepineg Ay 51 eB‘Fda ‘through

wat er / met hanol m x¢ilfcd O(eluted (with. h&beaheacmanﬁm WhyistalQfilzeeed for

8 h. It I S_then poured i oan eth ether ter e,
acidified to pH 1 €\f?’ﬁ E&c%ﬁ?%?g S o gﬂzﬂ AFEL? @&%%%'i on and
extracted with ethyl9egdhe(69%) of &Mteorangeravlonred tkelplasesrey
settling, & he 15 obtan?éé’an' c phase is washed twice with water, dried
over anhy(;rous magnes| um Sul phate and concentrat ed on a rotary
evaporat or under vAEAWR atCDOBE Thk.21 (6H, sesiHueSi $é6Hecsyst di16%ed

fromheptane. Aftefan, s), 7. &b' gt in, &15J”§ é§6ﬁ&)0f 733¥3’“'(t1‘?1 pgwder are
20 obt ai ned. _m p. 18 é [err]H NVR (CDET3) =~ 1.728 (6H,
s), 1.30 (6H, s), 9469 I= HJ(MH 58 . 25 29H¥)_LH A? 5?5 J1§ 38 % 36 (1H
Ar, dd, J—.j...Q,Q-IZHz)] =8.3 Hz), 7.52 to 7.55 (3H Ar, m, 8. 07
(2H Ar, d,, J=8.5Hz). 25 EXAMPLE 6 :  Met hyl

2- hydr oxy-4- (5,5, 8, 8-tetranet hyl - 5,6, 7, 8-tetrahydro- 2-

napht hyl sel anybgt hMayhylbend-off 5, 8 3Bt ¢ayamdehni/+5, 6, 7, 8~-tetrahydro-

4-trimethylsil | et I im | t
that of Example I (3) Hé‘ﬂ"kh}ﬂm@%’?@ﬂ GETReT76855 (144 mmol), of, mothyl

4-i odo- anymmﬁybaniéamé, 7ol 3 6 s @ddeﬁ?e texpect@kntion

conpound are obtaiged in thQ‘: f@W“Slfté’@ré}E)?@ﬁ@ 539,8,8- te@:?&tﬁ&f]:%?'l ol.
HNI\/R(CDCIS) 006 75(s 35, 6. 76 (dd, , 1H___J =
82 | 15 ngp '7ha%ane ﬂ}selenlde (1.5 g, 2.8 mmol) in THF 26

J =1.4 Hz), 7 56 (dm1 i, THe=m8xBule) islGHh¥rdd.at room temperature

for 2 h and the solvent is then removed. Copper

iodide (2.15 g, 11.3 mmol), methyl 4-

ethynylbenzoate (810 mg, 5 mmol) obtained

20 according to Example 1l(b) and DMF (15 ml) are

added. The reaction mixture is stirred at room
temperature for 3 h and is then treated with ethyl
ether and agueous ammonia solution. The organic
phase is washed twice with water, dried over

25 anhydrous magnesium sulphate and concentrated on a
rotary evaporator under vacuum at 40°C. The
residue is recrystallized from heptane and, after
filtration, 1.8 g (75%) of a white powder are
obtained. m.p.=90-1°C.

30 'H NMR (CDC1l3) : 1.28 (6H, s), 1.30 (6H, s), 1.69
(4H, s), 3.92 (3H, s), 7.29 (1lH Ar, 4, J=8.3 Hz),
7.36 (1H Ar, 4d, J=1.9 Hz, J=8.3 Hz), 7.48 to 7.53
(3H Ar, m), 7.98 (2H Ar, 4, J=8.5Hz).



1H) . (b) Methyl 4-ethynyl - 2-hydroxybenzoate 5 3.07 g (12.4
mmol) of methyl 4-trimethylsilanyl- _ 55 _ ethynyl-2-hydroxybenzoate

are mxed, in k d f 50 m of THF, and
13.7 m E’{ﬁgﬁ"??e’trab ] 4 ‘(1 M/
THF) are added dropw se. The tmhmmmhﬂmﬂﬂselanyléﬁhyﬂm for 1 h at

roomtenperature and is thenb oi goijrea"lnto wat er and extracted with

et hyl ether. Af ter t he phases by settling, the
organi ¢ phase is dried over magnesi um sul phate and concentr at ed.
15 2548 ¢ (1]991':91 f I V%:ﬁé

obt ai ned. mp. =62[err] lmﬁ) hy&rgﬁiﬂé %%4?0@?3 i e_Ld &5 T °1§t§'8n
3H), 6.98 ?%d, 1Mpethyl = g A-(5,5. BMtrmtml—édG 71|a—

J =13 Hz), 7.78 (ﬂetﬁéhydroaiLﬁhﬁﬂﬁ ﬂébfgh fbtﬁ%hyl)benﬂéﬁte (c)

Met hyl 2- hydr oxy- 4 etrarre

t et r ahydr o- 2- napht h{/f é@l%ylgt fnyi“ﬁ“ﬁ zoa‘?létalned in | Exampdfingd . sil®i | ar
to that of Exarrpl e 5l eft @HF22nd 2 ml e8ft &Oater/methanol hﬁ&tﬂlre
(2.8 nmol tetra dr055 r.ame - 2-
napht hal e)r:ng di sel enl‘%l/el) Eénféa?é ﬁﬁg¥ﬁm 12 et uﬁﬁamfﬁﬁ 8 %‘0

2.9 mol), copperis Fbﬂhd@oured lntO( Zaribeghyl 1l étBemfwhier an&turlmt hyI

4-et hynyl - 2- 30 ac1&&@&é&yQ%n§9@t§ Qﬁ%91ngoncéngg9££d'@g%&o%%lgglgNF

are added. After purification on
(di chl or onet hane 1@?“%;)?%&‘3%} @QS grtracted wighy etdyl t legheaxpect ed

ester derivative af€er separat@.laihal &£d i tﬁl@aé@é §eﬁ/€i:|.19éf" S Qed.
m p. =70[ err] C 35 %‘gr ] H NI\/RJGé g} 28(d Fg
1.69(s, 4H" 1S, BARSS ¥ oX@s ePH)twm? WAtR 1wfter. 7 dxdeds

7.37(m 2H) 7oﬁétdaﬂh&drous magnégfidmlEhlphate andemﬁEeb&x%de
- 27 - [er&lxcaNMgt(a%G g’&aﬁo?&tgr uﬁ*dng/va?é%u%i- 699/ 4§§C§ ;The
residue is recrystallized from heptane. After
filtration, 615 mg (86%) of a white powder are
20 obtained. m.p.=182°C.
'H NMR (CDC1l3) : 1.28 (6H, s), 1.30 (6H, s), 1.69
(4H, s), 7.29 (1H Ar, 4, J=8.3 Hz), 7.36 (1H Ar,
dd, J=1.9 Hz, J=8.3 Hz), 7.52 to 7.55 (3H Ar, m),
8.07 (2H Ar, 4, J=8.5Hz).
25
EXAMPLE 6 : Methyl 2-hydroxy-4-(5,5,8,8-tetramethyl-
5,6,7,8-tetrahydro-2-
naphthylselanylethynyl) benzoate

30 (a) Methyl 4-trimethylsilanylethynyl-2-hydroxybenzoate
In a manner similar to that of Example 1(a),
starting with 4.00 g (14.4 mmol) of methyl 4-iodo-
2-hydroxybenzoate, 3.07 g (86%) of the expected

compound are obtained in the form of an orange-
35 coloured oil.

'H NMR (CDC1l3) : 0.06 (s, 9H), 3.75 (s, 3H), 6.76
(dd, 1H, J = 8.2 / 1.5 Hz), 6.87 (4, 1H,



Cq/ "34.9; 2*CH2/ 52.4 ; CH3/ 75.1 ; Cg/ 101.6 ; Cg/ 111.9 ; Cgl

.119.7;C|—V121.9;CI—V1245; /1270;CI—V1278;CI—V128.1
: CH 129.9 ; 5 4% 146 Cg/, 161.2 ; Cg/
170.1 ; Cq. E‘)@WLE Iiz): 725ﬁyd94yxy1121 (575‘8882t§izr)arrét%ﬁ3) (s,
5,6,7,8-tetrahydroigy .10 napht hyl sel anyl et hynyl ) benzoic
aci d A soi ution of 2- hydr oxy-4-(5, 5, 8, 8-tetranet hyl -

5,6, 7, 8-tetrahydro- 2- napht hyl sel anyl - et hynyl ) benzoate (1.2 g ;

2. 72 mmol) obt(bi)nedreithyl 4-ethynilalphgdrokypenapdtesodi um hydroxide (1.5

d h
?ei(S:tlon megru% S t en po&% ed ﬁ'&?o an osftrﬁ%k:ﬂ'{ﬁ ioér%ﬂe%hf(l?ll?%)(l;r °

m xture, acidifi edetcbypmlﬁmhyﬂroxybenzoacsnm r aiaed, hyir oghl PP cml aci d

sol ution and threeeﬁEEﬁéaeélagﬂpew1ﬂHtﬂb mfﬂquTHFaQ£$@If3 7 piter 20
separation of the phases g settl t he or?_an hase i s washed
IF‘

twice with water, &lfl & 59 abutylammomﬁﬁe %‘tﬂ%hﬁ?éu’éhﬂncdﬂc%tfat ed
onlfl rot aryOI b'rnmvdaa)ﬂ ahaaeanfwfo;f%ﬁsuzgn %é%@id&iﬁan]’\-‘n@adl&ﬁf’/t) 1O§f a
yell Ow SO ISO'[ I.ne err rr .

onem 1ok o Cnshagrentd: 1R ) ol sgmoed s cabl 1 BRGh |
7.37(m2H) ; pourea.ﬁhmnZMﬁter?aﬁa(éxtHhcted with éEhy]Cbthﬁr(DwBC»
: 31.8 ; 4*CH3/ 34,2, 2% 0 /
101.5: Cg/ 119.7; ﬁtercqée%aai’z‘i“ 1°F &Ve%}%sgcﬁy fgﬂfl;‘%m 357 o :
CH 128.2 ; CH 13@rganicHphase 4s dwjledsver ;magnesium gglphase7andcg/

161.6 ; Cg/ 174.2 ,cogq,entratedEXAI\/PLE 8 :

6- (4- Met hoxynet hoxyphen Ieth nyl - o~
Sefanyl) 35 { 4, 4- téﬁ % y éﬁ 3q¢ a" beige-coloured powder are

tetrahydronapht hal eﬂﬂ;ained n(@) =6Rog.0do-4 -nme thoxyne thoxybenzene
H NMR (CDC1l3) : 3.21 (s, 1H), 3.96 (s, 3H), 6.98

(a¢d, 1H, J = 8.2 / 1.5 Hz), 7.10 (d, 1H,
J =1.3 Hz), 7.78 (4, 1H, J = 8.2 Hz), 10.76 (s,
20 1H) .

(c) Methyl 2-hydroxy-4-(5,5, 8, 8-tetramethyl-5,6,7,8-
tetrahydro-2-naphthylselanylethynyl)benzoate
In a manner similar to that of Example 4(b), after
25 reaction of 1.5 g (2.8 mmol) of
5,6,7,8~tetrahydro-5,5,8,8-tetramethyl-2-
naphthalene diselenide, in 2 ml of THF, with

bromine (0.15 ml, 2.9 mmol), copper iodide
(2.15 g; 11.3 mmol) and methyl 4-ethynyl-2-
30 hydroxybenzoate (890 mg ; 5 mmol) in 10 ml of DMF

are added. After purification on a column of
silica (dichloromethane 10 / heptane 90), 2.15 g
(97%) of the expected ester derivative are
obtained in the form of a vellow solid. m.p.=70°C

35 ¥ NMR (CDC1l3;) : 1.28(d,12H) ; 1.69(s,4H) ;
3.95(s,3H) ; 6.94(dd,1H) ; 7.04(d,1H) ; 7.26 ¢to
7.37 (m, 2H) ; 7.51(4,1H) ; 7.77(4,1H) ;
10.77(s,1H) .



- 28 - 59 (22.7 mol ) of 4-iodophenol are added to a

.suspension of 75% sodium hydride _ 4$72 ng ; 27.25 mml) in
20 m of dinmethyl f;or mam de, The g&gt ure is sti rredrlm§ 30 m nut es
at room 5 t Byt (FRC ) and31-82.i50 (H3/ 34.7 3y € ® i of

met hoxymet hyl chtqw da.9 gre2"cHran 52 adldedCH3IVhe75.1 ; Cg/saloat.ieon; i s

stirred for 2hadt di u n ured, i

et hyl acet at e/ wat e (n g‘ﬁ‘t}r 'AR:E? ths Sgéarl%tqi 3n of E#Ze%‘gﬁages’ by
settling, the orgagvc1ed. 0 ; CHWhadR7.i8s ; V\EHMedZStvla ce CHf/tfiZQWSte:r
dried. over ngsi u u age , tr rot
evapor at of under vacuumaa{8 AOFE§ ?%Q g e,n %qe/d AR co ourI ess
oi | are obtained. 170 1 ; Cgferr]H NMR (CDCI 3) : 3 45(5 3H) ; 5.13(s,2H ;

6.80(d, 15 ; 7.55(d, 2H) [err] C NVR (CDC 3) 56.0
CH3/ 84.3 : .2 2¥CH 157.0 ; (g
(b) 1-Trine AYREPKY 3xfnEntehrangthy 5.74 ¢
(21.7 ol ) 5, 6 ﬂogotetrahydro-gamat hoxynet hoxybenzene, 100

m of trjethylam ne and. a-m xtur 1. 2 8mm|)of
dlchloroi&l bls(tripﬂgﬁ-ﬁgs%‘;giﬁi@&%—mi&ni—&ﬁw hzoil 831 ny

(4.37 mol ) of coppersdlediida aref i n2 roypldcesly + &t 6535 28, 8-tetrameesyhecked
fl ask. 6.14 m 5, %43 a- g‘gg!r)aa a?b-o -naPhthHIl% qg%gil silylacetyl ene are
mis stirred Tor

then added and the h at _roomtenperature.
| t i s théﬁhmﬁébenﬁp@ta wek e /@t hy| 2 atétmmel hi pbfadned 1in The

organi c phase is wash@det WEg )M t Anwat ego@lngn 3ﬁydrox1déf t e(rl ge@ar ation of

t he phas by settli ate and
concentrﬁ?e 5. g °§')Etlﬁ'§/n%/? i @FW@%%O%?EE&%@ e L‘JMD% In a
manner simlar to‘I'll'xleatréefc_ﬂE‘DCﬁnW\edi‘(nb) ;stytl:%: pouredeam:boran Oéth*_trhe

product obtai ned | to_. (b 5
met hanol and with? acetd (}nggfas‘s“rlﬂ%‘%grbo Foﬁé l:ﬁ ﬁrogm 1t(:)h
t enper at ur e, conceataagitder pudirbbhé.blron onaaldol uﬁmlutlenl i cand
extracted once with ethyl acetate. After
20 separation of the phases by settling, the organic

phase 1is washed twice with water, dried over
magnesium sulphate and concentrated on a rotary
evaporator under vacuum at 40°C. 1 g (86%) of a
vellow solid is obtained. m.p.=170°C.

25 'H NMR (DMSO) : 1.28(m,12H) ; 1.68(s,4H) ;
6.95(4,1H) ; 7.03(s,1H) ; 7.25 to 7.37(m,2H) ;
7.51(s,1H) ; 7.83(4,1H).
¢ NMR (DMSO) : 31.8 ; 4'CH3/ 34.2 ; Ca/ 34.6 ;
Cq/ 34.9 ; 2°CH2/ 76.0 ; Ca/ 101.5 ; Cq/ 119.7 ;

30 CH/ 122.1 ; CH/ 124.4 ; Cqgq/ 127.1 ; Cg/ 127.9 ;
CH/ 128.2 ; CH/ 130.9 ; CH/ 131.4 ; Caq/ 144.7 ;
Cqg/ 146.7 ; Cg/ 161.6 ; Cg/ 174.2 ; Cq.

EXAMPLE 8 : 6~- (4-Methoxymethoxyphenylethynyl-
35 selanyl)-1,1,4,4-tetramethyl-1,2,3,4-
tetrahydronaphthalene

(a) 1-Iodo-4-methoxymethoxybenzene



- 29 - (di chl or onet hane 20/ heptane 80), 840 nmg (24% of _

t-he expected product are obtained in the formof a yel l ow oi | .
[err]H NWR (CDd 3)) 3.00(s, 1H 7 28.46(s,3H) 5 5.17(s, 2H) ;
6.97(d, 2H) ; 7.42(3d,@H(22.7 mmol) [ ofr | & NdEOHKERDB) 'areb. addedi3/td6.al; Cof

?:Ii/iw gH/ 1 ) 5 42;? gn%:t?rgH ﬁé?ygr%et hogélp ny|*é{%%ﬁe%§2§|@§ 1,4, 4-

t et ramet hyl - 3 amyefkonaipnt HA) arle of dlmetlhylafqmmwde& mThar to

that of Exanple 4(lix@l#&r is stirdKACLEGR @ rﬂlrg.l g 44 )
of 5,6,7,8- tetrahydro-5,5,8,8-tetraneth na ht alene

disel enide® in 2 mtHOFREULE ( h LRBFI ne £OSI3MA ,  (34.1 mm915 nmolo)E,

copper iodide (1. &ﬁemoxﬁ%&mw cdHlbride are then addedmml Th e
1- et hynyl - 4- met hoxy, enzene
n ofyDI)\//F are addedsmi n is stirred, F‘P% %t Fggnd thr med&um 1gol of

silica 20 (dleCbn&tﬂtanean Z@Ithgmaa:mat&)')nate}: mixt (PN AFfter

| .
L SRS VOGRS 8 Mg, el ot ©

5.18(s, 2HLO0 ; 6. 98(RkRS%Y) is wWaphed Agvice witlslwatsH),. dried ovb&C NVR

) D e 1
(CS??/CI 223 3315 SCE]/ 47$ﬂr€éné)é11\§m Q%/lp%%qt%l %ﬁ‘g cor}centré)t%@zggh/za ?{%/t;é‘@

125. 3 ; Cq?"ai%%r%mrz*@ﬁe{m&a?uumcar 408Cs: Sedh gs5196%) of a

Cg. EXAMPLE Scoloufitdss ol STgl'@tém@aiﬂiya 5,6,7, 8- Et y!

t et r ahydr o- 2- napht hy ny aci

6et ;?mgt hyl silyl et hﬁn?ﬁ&@ {%}ﬁgﬁ% gs‘fg sn"hg)car ng}FéF %}1) % 80(tq

manner si @Ol ar to t2Ex Df7E5&f¢),I2§{)1(a)_, starting with 4 g (14.4
mol ) of nethyl 6-iwgoygm (CDC1,) Pyrs's‘i'o“e?ahﬁ‘%&Wé’z{% C,% %9q)g _g,gzg/o ;of t he

expect ed . .
P CH2/ 118.4 ; 2°CH/ 138.2 ; 2°CH/ 157.0 ; Cq

(b) 1-Trimethylsilylethynyl-4-methoxymethoxybenzene
20 5.74 g (21.7 mmol) of l-iodo-
4-methoxymethoxybenzene, 100 ml of triethylamine
and a mixture of 1.53 g (2.18 mmol) of dichloro-

bis (triphenylphosphine)palladium and 831 mg
(4.37 mmol) of copper iodide are introduced into a
25 three-necked flask. 6.14 ml (43.5 mmol) of

trimethylsilylacetylene are then added and the
medium is stirred for 48 h at room temperature. It
is then poured into a water/ethyl acetate mixture.
The organic phase is washed twice with water and,
30 after separation of the phases by settling, it is

washed with magnesium sulphate and concentrated.

(c) 1-Ethynyl-4-methoxymethoxybenzene
In a manner similar to that of Example 1(b), by
35 reaction of the product obtained according to
Example 8(b) with 50 ml of methanol and with
potassium carbonate for 15 h at room temperature,
and after purification on a column of silica



- 30°- conpound are obtained in the formof a beige-

col oured powder. m p.=550C. [err]H NMR (CDC13) [err] 0.10 (s,

9H), 1.22 (t, 2H, J=7.1H)r3423(q, 3H J=7.1H), 7.33

Eg, EH | %Hl JHZ)—(cBn.&xraﬁom&I%e(ddwwptAne &al / 349 &), (24%) of 8 97
, ) = hy nj coti pa

manner similar to tHA %ﬁp%&%ﬁjl %%‘b‘it ggtal%?érﬂlnbhewff’ﬁm §f29 g

(13.3 mmol ) of et}hgdlovﬁ 011 trimet hyI silylethynylnicotinate, 1.00 g

43% of t ound din
f)elg/% col oured flakﬂeﬁg mp §<ch9pr . I3S (Pd)@' err]:-l’Nl\/Ei 6%:&5%? [el’r]
1.42 (t, 3R, J = 7.3-H&is, 25!{)33 (& 9B, 2H) i1H). 42(43,4221) {9, 2H, =

.2
Hz), 7.56 (d, 1H3c mR écnci B8.96H¢), jﬂ?ﬁ ﬁ@ldl 1Heq) 83851, /c%/l HZ)

9.18 (d, 1H

6-(5,5,8,8-tetram¢:t5f14§/12 76, €HR/y e’c?‘éhﬁdro /20115 1 ; CH/ 133.6 ;
napht hyl sel anyl et hMIIWJ)BU oot rag e In a manner simlar to that of
Exanpl e 4(b), after reaction of 1.84 ¢ (3.4 mmol) of
5,6,7, 8- tetrahydro-5,5, 8, 8, -tetranet hyl - 2- napht hal ene

di sel eni d&0 i n(@) nl 6-of 4N haskyme thaxspieeryl dithyny 1 &bl any1-1,3L,48 4wl ),
copper iodide (2 6 At ) et hynyl ni coti nate
(1g : 5.7 yeokr #y1 11403 ket ranygroflliftnaliadd V1Y g (78%
of the ex%‘écﬂ‘ drRRReY vaimianreo obbat nefl Emambdef ik of a&iter

brown oil. 30 rdadtidh NN%:{CDGJ 3 (%8 4t401r3m%9(m ¥ 5 § 40@L, 3H) |
1.69(s, 4H; 4.41(q,2H) 153 to g59( 8320 d4d°1H)
9.16(d, 1H). O‘E?zﬁ a*él‘?%?“ %Bssﬁﬁf%qlfwl*s? -rgphthpkeng ahydro- 2- 35
napht hyl s@banyl et hydisgTércide Niin aZiMl of THF, WitB BeBACheSI(Oi. har thO t hat

f | b
gt hsrarrp e 7, by (52555}“1%03{&6‘?%%@%% @d&d?a?gifg%a%ydrg?%g” ha

l-ethynyl-4-methoxymethoxybenzene (713 mg :
4,4 mmol) in 10 ml of DMF are added. After
purification on a column of silica
20 (dichloromethane 20/heptane 80), 1.7 g (90%) of

the expected derivative are obtained in the form
of a yellow oil.

'H NMR (CDCl3) : 1.27(m,12H) ; 1.67(s,4H)

3.47(s,3H) ; 5.18(s,2H) ; 6.98(dd,2H) ; 7.01 to
25 7.51(m, 5H) .

Yc NMR (CDC1;) : 31.8 ; 4°CH3/ 34.1 ; Cg/ 34.5 ; Cq

34.9 ; 2'CH2/ 56.1 ; CH3/ 68.3 ; Cqg/ 77.5 ;

Cq/102.0 ; Cg/ 116.1 ; 2*Ch/ 116.7 ; Cg/ 125.3 ;

Cqg/ 133.3 ; 2*CH/ 144.2 ; Cq/ 146.5 ; cq/ 157.4 ;
30 Cq.

EXAMPLE 9 : 6-(5,5,8,8-Tetramethyl-5,6,7, 8-
tetrahydro-2-naphthylselanylethynyl)nicotinic acid
(a) Ethyl 6-trimethylsilylethynyl-3-pyridine-
35 carboxylate

In a manner similar to that of Example 1(a),
starting with 4 g (14.4 mmol) of methyl 6-iodo-3-
pyridinecarboxylate, 3.29 g (92%) of the expected



- 31 - napht hyl sel anyl et hynyl )ni cotinate in 30 mM of THF

and 1 g of sodi um hydroxide, and after trituration from heptane,
200 ngy (369% of the expected - 30 conpound are obtained in the
formof a yellow bBompoundscdrel. obtaizletB| dty | €the form off ear bR
(CDC13) : 1.27 to 2 2.k 68(s, 4H): o; 7.26 to 7.52(m5H) ;
8.32(d,1H) ; 9. 26(%?%%“%5 EAW&e}[e?‘r‘?C‘E?Ié/RC(CDCB) : 31.8 ; 4*CH3/ 34.2' ;
Cg/ 34.6 ; HCOMBR 4, CDCIGH2/ 8340910 CHigi 78Hb.; ©g22100t4 ;2Kqg/ 10
123.6 ; Qo/ 123.8 7 Qo 126:8, &3 134, 83m,0F = 7.1 mai287433 gl
128.5 ; 137.9 ; CH 145.1 °; / 146. 8 ; /[ 147.0 ; Cg/ 151.5
. CH 169.®; Cg. 1H. Jexafbids HD) 3@@41ﬁ9dré§ypﬁeﬁyc%~]4-/(5%51,81?’81'15
tetranethyl-5,6,7, 8. bgt gahyaduo-g = 2.1 Hz).

napht hyl sel anyl et hynyl ) benzam de A solution of 250 ng (0.63 nmol)
of 4-(5,5,8, 8- tetramet hyl -5, 6,7, 8-tetrahydro- 2- napht hyl sel anyl -
et hynyl ) benzoi(®)aciEthetit di-eethynyibizoplieate 169 ng 20 (1.25 mmol)

of 1-hydroxybenzotLti azol 40, 410 25 f

1- (3-di net hyl am no1|;oI§10p3£/I.)Ié‘t?%r-me"'2 S{mllaeﬁ hytl%art(t}fs)a i r?irfggb%ﬁﬁg}gan%(%b’ ny
(0.75 moll of startinganwhspheBoR2 ng20 (4B . 3f mmpE) | soft i ethwlat 6room
tenperature for 15 ¢hjmdkhes sﬁ&?}%{tﬁéhﬂﬁ%%&%n%ﬁgéggl.oo g [ Rg8spddgg.

After stirring and separafion 0O ) : by séttling, the
aqueous phase is eX¥acRected compgppg dEhyPPtREIed eInTHESo kM cOPhases

are then on weigenedloardd \Wasked . m.w=3\wfger, dried over |

t t t
Vacuum at 4006 TheRoRuuREBRL IS A2 LAY I 1 Lol 91 S8 Kpea
(ethyl ackbate 1H), 204RBeptane BD). 2068 nP.26539)) of 7a 5hi t(eé,sollHd are

bt ai ned. .= : 1. a 1.
?sf a|6|r_1|)e ; r1n 24 ggzbeg ]8C(1$HZAH) ;8°2(§ %ﬂﬂg ]g!i\{?RG;q(vgé))JZHglz 2]?71({%5' 6??':?'81%0 25'

7.51 to 7.55 (d, 2Hd.,; 1H.59 F027206Hz}d, 2H) ; 7.64 to 7.67 (d, 2H)
; 7.95 to 7.98 (d, 2H) ; 9.28 (s, 1H) ; 10.10 (s, 1H
(c) Ethyl 6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-
20 naphthylselanylethynyl)nicotinate

In a manner similar to that of Example 4(b), after
reaction of 1.84 g (3.4 mmol) of 5,6,7,8-
tetrahydro-5,5, 8,8, ~tetramethyl-2-naphthalene
diselenide, in 2 ml of THF, with bromine (0.18 ml,

25 3.49 mmol), copper iodide (2.64 g ; 13.9 mmol) and
ethyl 6~ethynylnicotinate (1 g ; 5.7 mmol) in
10 ml of DMF are added. 1.95 g (78%) of the
expected derivative are obtained in the form of a
brown oil.

30 'H NMR (CDC1;) : 1.28 to 1.30(m,12H) ; 1.40(t,3H) ;
1.69(s,4H); 4.41(g,2H) ; 7.12 to 7.59(m,4H) ;
8.24(44,1H) ; 9.16(d,1H).

(d) 6-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-
35 naphthylselanylethynyl)nicotinic acid
In a manner similar to that of Example 7, by
reaction of 600 mg (1.36 mmol) of ethyl
6-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-



- 32 - EXAMPLE 11 : Met hyl 5-(5,5,8,8-tetranethyl-5,6,7, 8-
tetrahydro- 2- napht hyl sel anyl et hynyl ) - 2- pyri di necar boxyl at e 5 (a)
Met hyl  5-trimet hyl silylethynyl -2-pyri di #dcar boxyl - ate

In a manner sinm | amdphtitidiselfadasgyhmyii()@icotinate shanbi gy bt hogg (26. 6

I f hyl 5-i_Qd b |.at 5, 68% of the
T oS L of opuR RArSEaR Ak bRt Erafyttlln
col oured powder. mixom5[keptéhe, 200 mg er (3 &R NVRoECDGR [exp]aceea8 (s,

a0 R opblnd, apy §BEaydl o Fob fedel) T, g 98106y T

5- et hynyl 2- pyri d| feleircho it 28°C . In a manner sinilar to t hat of

Ex le 6(b 1 t W t 25,0 of .
tr?gt ﬁyl gi I)yl et hy H m 3??5:1%)ecar£o§§ g? 1(9o@mmﬂ§h 35301?%4;3 %4%57 of the
expect ed conpound 2}’ H{) Qihed (m, 5H) 7 § nwt% ¥r i - 26 (FelHOw powder .

m p. =40-5[err] C. 13% NMR [(@Dd1k) NNR3(10E3313) ales) 3448 (,s,c@,H)344602 (s,
, 7.93
?H)= 8.1 Hz), 8.83 (‘81/1134]%{ ‘%*79’ H’z‘§3 9125 CH%f(@F%NEtﬂ { £0:(8, &5

5-(5,5, 8, 80t et r anet}¥dd -6, 6, Tgd- tlY ghydr 0g/ 125.8 ; CH/ 127.8 ; CH/
il ar to that of a4 athy, WREE S o emy, 243 TG1e8
sim

(1.73 nmol) of 5488 Gy 147.0 ; Cg/ 151.5 ; CH/169.0 ; Cq.

tetrahydro-5, 5, 8, 8- tetrarret hyI napht hal ene- 2- : disel enide in 2 m
of THF, with PE(O 092 , 1.78 mml) cop er iodide (1.62 g
;8.5 nmol) w = )i ate (500 ng ;
3.1 mml)lsn 10 ml of DWF areteaai@mét}ﬂf]l-es 63,57 8- tetﬂdhﬁdifoaizl-on from
heptane, 420 ng (32% of _th t C %el’l vatlve are obtai ned
: isel yle gg/i)

in the formof a yel

A solution of 250 mg (O 63 mmol) of 4-(5,5,8,8-
tetramethyl-5,6,7,8~tetrahydro-2-naphthylselanyl-
ethynyl)benzoic acid obtained in Example 5, 169 mg
20 {(1.25 mmol) of 1-hydroxybenzotriazole, 240 mg
(1.25 mmol) of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide (EDC) and 82 mg (0.75 mmol) of
4-aminophenol in 20 ml of THF is stirred at room
temperature for 15 h. Water and ethyl acetate are
25 then added. After stirring and separation of the
phases by settling, the aqueous phase is extracted
with ethyl acetate. The organic phases are then
combined and washed with water, dried over
magnesium sulphate and concentrated on a rotary
30 evaporator under vacuum at 40°C. The product is
purified on a column of silica (ethyl acetate
20/heptane 80). 200 mg (65%) of a white solid are
obtained. m.p.=202°C.
'H NMR (DMSO) : 1.23 (s, 6H) ; 1.25 (s, 6H) ; 1.64
35 (s, 4H); 6.72 to 6.76 (4, 2H) ; 7.39 (c, 1H) ;
7.51 to 7.55 (4, 2H) ; 7.59 to 7.61 (d, 2H) ; 7.64
to 7.67 (d, 2H) ; 7.95 to 7.98 (4, 2H) ; 9.28 (s,
1H) ; 10.10 (s, 1H).



o 33t [err]H NMR (CDA3) : 1.28 to 1.29(d, 12H) ; 1.69(s,4H) ;

4.02(s,3H); 7.27 to 7.37(m2H) : 7.54(d,1H ; 7.84(dd, 1H) ;
8.11(d, 1H) . 8.77(s, 1H). 13C NVBZCGDOI 3) : 31.7 ; 4*CH3/ 34.2 : Cql
34.6 ; Cq/ 34.8 ; 2*CH2/ 53.0 ; CH3/ 79.2 ; Cg/ 98.3 ; Cg/

1 .

123.9 ; 2*Cq/ A . CH .2

138.7 : ﬁ’é’g‘?ﬂ?ﬁ 3F a5 4‘“ 5:15.5,

. Cg. 10 EXAMMjéﬂﬁhhydﬁb{ZPﬁaphnhuEEEQAnyﬂemh&myhyﬂ®4)

5,5, 8, 8, tetranet hy, v 3 &1 dedsr oxvlat t et r ahydr onapht hal ene

In a manner siml e 4(b), after reaction of 2 g
(5. 25 mmolS) ofabi HNethnl or%mﬂ:@mﬁ@hmllyletm-e?nmgldn@%rw Wi th
brom ne (0.266 M, z¢e 5.15 mmol ), copper |od|de (4.11 g : 21.6 mol)
and 6-eth nyI 1,1,4,4-tetranet hyI

t et r ahydr onapht hal a’ ‘manney g similar nﬁfﬁﬂt) of Examplfesdyided in
p]c;itent app:clcatlonsffrelﬁélw%& Aﬂdl 286.6 mmo:l')l ?chﬂheﬁfl DN%&rcsaoa-Qded5%and
after purification ol um of _sili eptan

of t he ex‘@é’é’r%ﬁnﬁ‘é‘?‘&’/‘é’ﬁ'ﬁ% &rel o%?a?ne@aq%? Eg Fgﬁm of a
col ourl esi® oi | . compouncﬁelan:]eH OBER{ERAICI 3 (tHe 280zl Ay anl. GHggetH)
7.26 to 25 6 7. b6 3H) . EXAMPLE 13

Methyl  4-(3,5,5,8 ‘g%‘ré%]%@n%?‘ﬁ&?é 'EQ‘? 5254E)

t et r ahydr o- 2- napht I@é*aﬁ(}D@lh)yn%?b'éﬁzdébe 9H)30 4(@} (5, BH)7, 7.87
8- Tetrahydro-3, 5, (@d, 81u8- pent agef hyl 2- 8- HZ) 8 o8 Neght Pal e[)e_d|§q eni de

In a manner sinilar to that of Exarrple4a reaction of 4.4 g
(15.8 mol ) of 2b¥6$m $576, dg-1 £3 -

tetrahydris 3, 5, 5, 8, 8- pent anet hyl napht hal e‘ne) W|th 22 m of
tert-butyllit nd, s ni 1.3 in 100 mM of
THE, 3.26 g (?§33'§ gP Z g gﬂ}éyl gﬁgyrldlnecarboxyga

In a manner similar to that of Example 6(b),
starting with 2.25 g (9.6 mmol) of methyl 5-
trimethylsilylethynyl-2-pyridinecarboxylate,
20 380 mg (24%) of the expected compound are obtained
in the form of a yellow powder. m.p.=40-5°C.
'H NMR (CDCl;) & 3.40 (s, 1H), 4.02 (s, 3H), 7.93
(d&d, 1H, J = 8.1 / 2.0 Hz), 8.12 (4, 1H,
J = 8.1 Hz), 8.83 (d, 1H, J = 1.9 Hz).
25
(c) Methyl 5-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
2-naphthylselanylethynyl)-2-pyridinecarboxylate
In a manner similar to that of Example 4(b), after
reaction of 918 mg (1.73 mmol) of 5,6,7,8-
30 tetrahydro-5,5, 8, 8-tetramethyl-naphthalene-2-
diselenide in 2 ml of THF, with bromine (0.092 ml,
1.78 mmol), copper iodide (1.62 g ; 8.5 mmol) and
methyl b5-ethynyl-2-pyridinecarboxylate (500 mg ;
3.1 mmol) in 10 ml of DMF are added. After
35 trituration from heptane, 420 mg (32%) of the
expected derivative are obtained in the form of a
vellow solid. m.p.=75°C.



- 34 - expected sel enated derivative are obtained in the

formof a yellowsolid. (mp.=126[err] C). H NVR ( CDC13) 1. 14( 6H,
s), 1.23 (6H, s), 1.61 (4H, 3)332 35 (3H, s), 7.05 (1H Ar, s),
7.55 (1H 5 A MR (CDC1;)(b) 1 I\mhyi 1.29(4,12H) ; 1.69(s,4H) ;

4-(3,5,5, 8, 8-penta
hydr o- 2- napht hyl selqzhg)(gt g{’ﬁm )ﬁe% oa 8 7.37 (m, 251?1 o’ mhmet (&iHh ar to
t hat of Exanpl e 4(B)B448d8eLH10; 8.11(deaH)i @n8.87 (s, 1HD. g (2.75 mol)

of 5,6,7, ngf %tfeﬁ%‘(g br3 §15,78 81%337@41% ethtﬂalsene

di sel eni de |n5 m om ne
copper iodtde (2.1€g/; 341805 ATRHI / %3100 ; CH3/ T9neR hy | Cat Ahyhyid tﬂﬂvkoate

(790 mg ; 4.94 mmohdsip 152 Cq/ 1§Q @;1 ofc ayegadded, ang af teroy,
trituration from }g/ ane, 700 of fhe exiect ed ‘deri'vative

are obtained in thé2fePmiofC M§§e7sol i 62 8rri] €/
[err]H NMR (CDO 3) 1461927 tg/11B9(® J,ZUH/, 1&56&(% éd) 20

2.36(s,3H); 3.91(s,3H) ; 7.12(s,1H) ; 7.50(d, 2H ; 7.73(s, 1H) ;

8 00(d, 2H). [err]C NWR (CDC13) : 21.4 ; CH3/ 32.3 ; 2 *CH3/ 32.4
10 2~ EMAMPRE. 32; :Cq/ 23448Cbl@qbpﬁ§n§lsel&ﬁtyllbtﬁ?n?l)— CH3/

75.0 ; Cg/ 102.2 ; Cg/ 125.9 / a1 129.1 ; 2*CH 129.8

;Cq/lSOl;Z*CH/lSlS;SSCgS% 15'E;C':q%447;Cq/145.3;

Cg/ 167.0 ; Cq. te onaphthalene

4-(3,5,5,8, 8- Penta&ﬁtEYEBQn@r7s§hﬁﬁh&atdy%hat of Example 4(b), after

hydr o- 2- napt hyl sel anyl et, hynyl ) benzoj ¢ acid manner. simjlar to

that of Exanple 7, TEgction of 2 gct3 v Wol) af Blsé ‘6171%%’1)‘3’136})

met hyl 415 dic8dlenias, &rp@tmrecbﬂyh'ﬂs' ritkB- Bﬁmﬁyd(@ 266 ml

napt hyl sel anyl et hypyl L benzoate in 20 mni d 35 sodi um
hydr oxi de, and af Eéb)s ?ur‘atciogl?er 1°d)lde F@o n'L a%nje 6 IT“%JS) (80%

of the expected 6-ethynyleamloéraé—aleerahtle&lhwédll,|2 Bhé -form of a Whl te

solid. m p. =240 er tbCrahydronaphthalene (2.18 g ; 10 mmol)
(described in patent application EP 0,661,258 Al)
20 in 20 ml of DMF are added, and after purification

on a column of silica (heptane), 1.85 g (45%) of

the expected derivative are obtained in the form

of a colourless oil.

H NMR (CDCl;) : 1.28(s,12H) ; 1.68(s,4H) ; 7.26 to
25 7.30(m,4H) ; 7.46 to 7.52(m,3H).

EXAMPLE 13 : Methyl 4-(3,5,5,8,8-pentamethyl-5,6,7, 8-
tetrahydro-2-naphthylselanvlethynyl)benzoate

30 (a) 5,6,7,8-Tetrahydro-3,5,5,8, 8-pentamethyl-2-
naphthalene diselenide

In a manner similar to that of Example 4(a), by
reaction of 4.4 g (15.8 mmol) of 2-bromo-(5,6,7,8-
35 tetrahydro-3,5,5, 8, 8-pentamethylnaphthalene) with
22 ml of tert-butyllithium and selenium (1.33 g,
16.8 mmol) in 100 ml of THF, 3.26 g (74%) of the



- 35 - [err]H NVR (CDC13) : 1.27 to 1.30(m 12H) ; 1.68(s,4H) ;
2.35(s,3H); 7.13(s,1H) ; 7.50(d,2H) ; 7.71(s,1H ; 8.00(d, 2H) .
[err]C NMR (CDC13) : 20.5 ; CH3/ 31.5 = 34CH3/ 33.6 ; Cq/ 339;

| 34.6 ; 2*CH2/ lg ivative 5.
197,91 i 128 3 Sgpredlsdfthdiea Heriyariye afs é%t%?%§$1%%3&§e
143.9 Sozgy ofs4 Efelleéf/ f@ilsl (By P - =126 °EXAVPLE 15

Met hyl - 2- hydr oxy- 44&13,1@:1%3 ecl,) : 1.14(6H, s), 1.23 (6H, s), 1.61
pent anet hyl -5, 6, 7, 8 t hyd

napt hyl sel anyl et hy 'oa e3g GH, s)p T QRinkeR &Fmi 1S 1D 3 had 18f
Exanpl e 4(b), aftemnr, s) reaction of 1 g (1.78 mmol) of

5,6,7,8-tetrahydro- 15 3,5, 5, 8, 8-pent anet hyl - 2- napht hal ene
di selenide in 5mM of THF with bromne (0.092 m, 1.78 mmol),
copper i odide (&) 36‘1@:11)/17 15 nméol(B, &and. ﬁeﬁh.;vlenltamethyl -5,6,7,8-tetra-

et hynyl - 2- hydroxyb mcf%el’ wl))DMflzoat obt ai ned

according to | e 6(b) added, and after
trituration from h% ghduanner similaps t#g %h@h/oOBfEm@péﬁpé&béd déEevati ve

are 10 obtai neghddidmhe @ m af saghr oyr .56l iho1M P. o¥02[ 61 6] €. 8-

H NWR (CDd 23 60(s, 4
LT SR (OO0 e 25 8% o nerktittnills nanprgmigriny © *7
7.04(s, 1H disedrsideH)in . M1 ( df1HHF, MLt (brdmine (0.15 m1]13C NWR
CDC13) : 20.7 ; 33 / 8 ;
beaD 74.9 : qugf‘sf i&m?l&ﬂ gl Fodide (2. b i 01,38 Eﬁ?lfgl g‘é
125.1 ; Cg/ 30 metipg. 44-ethypylbenzgate CH790300g Gq/9413m<21) y/

144.1 ; Cgk 144.7 Qduﬂligﬁ-ﬂMF & 488e8,  afd- after tEXOVPLEidR from
2- Hydroxy-4-(3,5,5,8 pent anet hyl -

5,6, 7, 8- tetrahydrolieﬂfaﬂﬁ'hy?-s%?aﬂylwoﬁ of the expectegtAgKjVRbANELoi c
aci d | n ad@nesbteifddr im0 ttiwé oformanpte 4, Wiite solid.

reaction of 500 ”Un(.lp-.lﬂfﬁﬂﬂa. of net hyl 2-hydroxy-
'H NMR (CDC13) : 1.27 to 1.29(m,12H) ; 1.68(s,4H) ;
20 2.36(s,3H); 3.91(s,3H) ; 7.12(s,1H) ; 7.50(4,2H) ;
7.73(s,1H) ; 8.00(d,2H).
Bc NMR (CDCls;) : 21.4 ; CH3/ 32.3 ; 2°CH3/ 32.4 ;
2°CH3/ 34.5 ; Cq/ 34.8 ; Cg/ 35.5 ; 2'CH2/ 52.7 ;
CH3/ 75.0 ; Cqg/ 102.2 ; Cg/ 125.9 ; Cg/ 128.5 ;

25 Cq/ 129.1 ; 2°'CH/ 129.8 ; Cqg/ 130.1 ; 2"CH/ 131.5 ;
2°CH/ 134.9 ; Cg/ 144.7 ; Cag/ 145.3 ; Cqg/167.0 ;
Cq.

EXAMPLE 14 : 4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetra-

30 hydro-2-napthylselanylethynyl)benzoic acid
In a manner similar to that of Example 7, by
reaction of 1.35 g (3.07 mmol) of methyl 4-
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-
napthylselanylethynyl)benzoate in 20 ml of THF and

35 3 g of sodium hydroxide, and after trituration
from heptane, 1.05 ¢ (80%) of the expected
compound are obtained in the form of a white
solid. m.p.=240°C.




4- (3 5,5, 8, 8-pentanet hyl -5, 6, 7, 8-tetrahydro- 2-

- napht hyl sel anyl et hynyl ) benzoate, in 20 m of THF,
W|th 500 ng of sodi um hydroxi de, 464 ngy ng% of t he expected
conpound are obtai HedNNR (CRCEIOrm &f.27 to 1.3G(mhriRH#) soll k8 (s,4H) ;

r17120(2542|[_|)err]C1 86§ 3§|_§1§|H5\"VR7 ﬁ.@gQSg%igl\/SOh o &,3%)s. 6H) 71(5()'3)%(5 6H)

6. 60(s
7.31(s, 1H) 904d¢ dH] ) 10. 96(sb, 1H). [err]C NVR

(CDA 3+DVSO) 201% M&B(cﬁélﬁ 450 %‘3/ éﬁ3/ 31 534 Og cn@cr/ 333466 Ca/
34.7 1 2°CH2l 74.1 cg Cql. 118,90 & CH
121.3 ; O Ca/133-8 i €8/ 15850' 2(952&2"9335 @ﬂ/l:?@lé;,' &t/

130.4 | CH 133, 9 12600 144cq) 1Qn/1144ﬁﬂ?1 €af.9 ; cH/ 148.5 ; Q@HA6L. 4 ;
Cq/ 171.9 ; Cu. XANP 7.0 e _ .
WO pentar]rglghg t':;. H% 130 2™ 2'cns 133.8; cqs 143.9 ;

t et rahydr o- 2- napht Byﬂ:qélh&qlﬁthy(rql%? 5 ; Cqg. ni coti nate
In a manner simlar to that of Exanple 4(b), after 20 reaction of 1 g
(1.78 mol ) of 5,6,7, 8- tetrahydro-

5,5, 8, 8- tamlmzlﬁapht h%@&hﬂ@sﬁh’éﬁm -4-{(3,5,5.8,8- 5 nf of THF
with bromne (0.092 ni, 78pgﬁehheth 1-5,6, 7CQpQ@Erb9~;§% 2(1.36 g ; 7.15

nmol) and ethyl 6- ' T 2. rrm)l) in 10
m of 25 DVF are addedna ------- t ed

derivative are obtamnednmmnhhegmmwnaﬁ ﬁbtnhwWIof Examplé&od{l), after

95 C. 0(s,6
T Dae b | TeposieR sl B o Ty, of & 6hte tlemayare- o,
7.38(d, 1H5 7365(§ﬂBHﬁ-pentameshyleddpaﬁbthalene d9sedéedidel) . in

NVR (CDCl 3 3. 9 préditle 3 33. 7 ;
[cgfr]:afi.o : (Cq/ 34)8 mt 854 W%Qh brofithe ° (03092 mf., %:q7§1’§l‘1‘_§£)
124.2 ; Cg/ 124.3 wpper lqs%ﬂtdqzzslz% gq/i 126l mmel) epd methyl 434 8 ;

FQéq136 8 ; Co/ 144thyny@al-H@rbxybetlzob4@ 3 (566 mg Cq/ 159.8 mmé&uW) 164.5

obtained according to Example 6(b) in 10 ml of
20 DMF are added, and after trituration from heptane,
715 mg (49%) of the expected derivative are
obtained in the form of a brown solid. m.p.=102°C.

IH NMR (CDCls3) : 1.20(s,6H) ; 1.23(s,6H) ;
1.60(s,4H); 2.28(s, 3H) ; 3.87(s,3H) ;
25 6.87(4d, 1H) ; 6.97(d, 1H) ; 7.04 (s, 1H) ;

7.64(s,1H) ; 7.71(4,1H) ; 10.70(s,1H).
Bc NMR (CDC1;) : 20.7 ; CH3/ 31.7 ; 4°CH3/ 33.8 ;
Cqg/ 34.1 ; Cg/ 34.8 ; 2°CH2/ 74.9 ; Cq/ 101.4 ; Cq/
111.7 ; Cg/ 119.4 ; Cg/ 121.6 ; CH/ 125.1 ; Cg/
30 128.4 ; 2'CH/ 129.7 ; CH/ 130.3 ; Cag/ 134.2 ; Cq/
144.1 ; Cqg/ 144.7 ; Cqg/ 161.1 ; Cq/ 169.9 ; Cq.

EXAMPLE 16 : 2-Hydroxy-4-(3,5,5,8, 8-pentamethyl -
5,6,7,8-tetrahydro-2-naphthylselanyl-
35 ethynyl)benzoic acid
In a manner similar to that of Example 7, by
reaction of 500 mg (1.1 mmol) of methyl 2-hydroxy-
4-(3,5,5,8,8-pentamethyl-5,6,7, 8-tetrahydro-2-




- 37 - EXAMPLE 18 : 6-(3,5,5, 8, 8-Pentanet hyl -5, 6, 7, 8-

.tetrahydro- 2- napht hyl sel anyl et hynyl ) - ni cotinic acid

In a manner simlar to that of Exanpl € ﬁs by 5 reaction of 800
ny (1. 73 muvl ) naphthyksdlydnylethynyl)benzoate, in 20 ml of THF,
6-(3,5,5,8, 8- pent aepLy et d§.Q0-92- . 3

napht hyl sel anyl et hyn #)ﬁpgoanéﬁz Eééf@% &9$%ox;9e, 464 mg Fﬁg%bﬁth 800 ngy
of sodi um hydr oxi dehe aggpacted ComPOUDd e foktained bm the Eormmet of

silica (ethyl 10a bro aggifﬁﬁﬂm pjiggg@b (19@@ of the expected conpound
are obtained in e form. o Iom1 sol i

m p. =185[ & r] C. ' w [(cﬁl?c}hﬂ‘%ﬁﬁ) (Epd B9 (s, iy 27(%: B34S, 6H)
%.2323,?3 . 74(1 .306 3‘“’45')2(0.2%49“5%’ 71&5(3 EHB5. (a4, Zﬁ()sN%/EI),- 15

. , ; S

(coClerr]) : 21. 78! &@ﬁll’gb : JI_Dc%l sigg 7'4&:{}3'%%?7 . Cg/ 35.3

. 2*CH2/ 78.9 : Cgl0186(3b; 11011 124.0 ; Cy/ 124.9 ; Cy/ 126.1 :
CH 129.1 ; CH 13 35. / 144 / 20
145.9 : Cq/ 147.6 ; °Cq ‘)‘”&ﬁg"@laﬁﬁ%’l 62 &, éﬁ%mﬂ 4 tu3

N- (4- Hydr1c9<ypheny|§460(3 K@/ 838-6 ; Cq/ 34 7 ; 2'CH2/ 74. 1 ; ca/

pentanethyl -5, 6, 7, ﬁoieérahmﬂ) ?12 57 Ca/ 118.9 ; CH/ 121.3.; CH/
napthylselanylethyngl)nlcotln 25 manner_simlar_to that
of Exanple 10, by 1 ; %/ac%?%no i ofCH/ %%@?rg CRO. ¥29 nbrol) Ca/f

theth el Fﬁﬁ 535)8 §- pcmuamzh%I 5@/7934ne0rahmi/0-2ﬁ.%5; qul/) f
na sel anyl e I co agcl ) o ©
puhyl el any! eChygyl) 81 coLunie; 251 ¢ dhf i 194 T0cg0

1-hydroxybenzotr|a

1,3-dicycl%hexy|carbod||n1de and " 95 ng (0.87 mmol ) of
4- ani nophenol gigy@Pp 191 . meny1 TR ands Af ter,aurdddGali an o g col um
of silica ?etﬁyl acetaé%*?ﬁ#hqfhﬁﬁffﬁgi—ékgﬂglgggiﬂﬁ—%rég%
yel low solid are obtained. niftzabydserspaphthylselppyiethywrl] DVSO)
1.17 to 1.19(m 12H) ; 1. 56(Snﬁb%tinate 2.27(s,3H); 6.68(d, 2H)

7.21(s, 1H) 5 7.46( anH) manner similar to that of Example 4(b), after
20 reaction of 1 g (1.78 mmol) of 5,6,7,8-tetrahydro-
3,5,5,8,8-pentamethyl-2-naphthalene diselenide, in

5 ml of THF, with bromine (0.092 ml, 1.78 mmol),

copper iodide (1.36 g ; 7.15 mmol) and ethyl 6-

ethynylnicotinate (463 mg ; 2.64 mmol) in 10 ml of

25 DMF are added, and 1.06 g (88%) of the expected
derivative are obtained in the form of a brown

solid. m.p.=95°C.

4 NMR (CDCli) : 1.20(s,6H) ; 1.24(s,6H) ;
1.34(t,3H); 1.61(s,3H) ; 4.33(g,2H) ; 7.07(s,1H) ;

30 7.38(d, 1H) ; 7.67 (s, 1H) ; 8.17(dd, 1H) ;
9.08(d, 1H) .

3¢ NMR (CDC1;) : 13.9 ; CH3/ 20.9 ; CH3/ 31.5 ;
4"CH3/ 33.7 ; Cg/ 34.0 ; Cg/ 34.6 ; 2°CH2/ 61.2 ;
CH2/ 77.2 ; Cg/ 101.2 ; Cg/ 124.2 ; Cqg/ 124.3 ;

35 Cqg/ 125.2 ; Cg/ 128.4 ; CH/ 129.4 ; CH/ 134.8 ;
Cq/ 136.8 ; Cg/ 144.0 ; Cg/ 145.1 ; Cg/ 146.3 ;
Cq/150.8 ; Cqg/1l64.5 ; Cq.



- 38°- 7.58(d, 1H) 7.64(s, 1H) 8.22(dd, 1H)

8.99(s, 1H)9.30(s, 1H) : 10.2(s, 1H). 13C NVR (DMBO) : 31.6 ; 4*CH3/
33.5 ; CH2/ 33.8 ; CH2/ 34.0 = X/~ 34.5,Cq/47.6 ; CH3/74.9
cy/ 5 1 CXRMPLICLS 145. 26 (2618, 428~ Bentétiy129, €, 7, &a/

125.9 ; CH 128.7 ; CH 128. 9etgg Cg/ 136.1
. CH 144.0 ; Cg/ 144.1 ; -1 Cqf
156.8 ; Cg. 10 EXAMPLE 20 nicoeimtglasid3, 5, 5, 8, 8- pent anet hyl -

5,6,7,8-tetrahydro- g5 ngph | a £ E
et hynyl)m cotinamd %n Whhdhhes %ﬂnl%r%ﬁne?omtrﬁa[tar 0to tﬁat o? Ez<a qy 10,

300 ng 15 ° (0. TAFREPY on 6- @905 mg 8, 8{heht ameehy| - 506, 7, sathyl

t et rahydr o- 2- napht hgl 63 8y ®f P d HMEGRY 1L S, €T d8-tetrahydfb2- reacted
droxybenzotrlazole 300 ny

h 194 145
\(Mf 45 rmm)rrgf ( 3-7ap mige]o?‘b&i%‘?ﬁé&%k%’r%ﬁ{ afde af® 6328 By (@87
mol ) 20 of bmmyj amitd i 810 @0ngl off JoHiwAf tefdruxiidd,cadhan after

| fosili t 20/ h .80). 60 179%
of a yell ow ol d HILEREEe & AR NRAN ) or | siPRa UL

(CDC13) : 18. 97(t 3H}cetqte)7. t &35, 3 m(12%) oi25the expegfedo comumdtH)

1.68(s, 4 : 2.39 6..13(m1H 1 ;
> 14%; 1I|:I)|) (ég?at%o%taﬁ_rﬁec} ln74(3tsﬁ%—|)qﬁgﬂ;ﬂ8.%f7(<ﬁj, #1@#8%3}(156:
1H) . 13C NP ( K- 31.8; CH3/ 20.2 ; CH2/ 21.2 ; 30

CH3/ 31.7 ; 4*CH3/ 13¥l.Q\1MRCq/(C3é1§), ¢/ 13@70(5 6H) 123803/ ef9. 0 ; CH2/
76.2 ; Cg/ 101.2 ; CH' 129. 7

. CH : CH f?'é% 4‘Z’cn/ 148 (s, 3H’Cq/ 13§Q§ 11%‘/' J7§545 1Hgy:
145.5 ; Cd5 ; Cq. 3b.49(d,1H) ; 7.74(s, 1H)' ; 8.32(d,1H) ; 9.25(s,1H).
B¢ NMR (CDCls) : 21.7 ; CH3/ 32.2 ; 4°CH3/ 34.5 ;
Ca/ 34.7 ; Cq/ 35.3 ; 2°CH2/ 78.9 ; Cq/ 101.7 ; Cgq/
124.0 ; Cg/ 124.9 ; Cg/ 126.1 ; CH/ 129.1 ; CH/
130.2 ; CH/ 135.6 ; Cg/ 1382 ; CH/ 144.8 ; cCgq/
20 145.9 ; Cg/ 147.6 ; Cqg/152.0 ; CH/169.5 ; Cgq.

EXAMPLE 19 : N- (4-Hydroxyphenyl)-6-(3,5,5,8, 8-
pentamethyl-5,6,7,8-tetrahydro-2-
napthylselanylethynyl)nicotinamide

25

In a manner similar to that of Example 10, by
reaction of 300 mg (0.72 mmol) of the
6-(3,5,5,8,8-pentamethyl-5,6,7, 8-tetrahydro-2-
napthylselanylethynyl)nicotinic acid with 194 mg
30 (1.45 mmol) of 1-hydroxybenzotriazole, 300 mg
(1.45 mmol) of 1,3-dicyclohexylcarbodiimide and
95 mg (0.87 mmol) of 4-aminophenol in 20 ml of
THF, and after purification on a column of silica
(ethyl acetate 20/heptane 80), 20 mg (6%) of a
35 vellow solid are obtained. m.p.=172°C.
'H NMR (DMSO) : 1.17 to 1.19(m,12H) ; 1.56(s,4H) ;
2.27(s,3H); 6.68(d,2H) ; 7.21(s,1H) ; 7.46(d,2H) ;



- 39 - EXAMPLE 21 : Morpholin-4-yl-[6-(3,5,5,8, 8-
pent anet hyl -5, 6, 7, 8-t et rahydr o- 2-

napht hyl sel anyl et hynyl ) - 3- - 38 - pyri dyl ] met hanone 5 In a
manner simlar to th&s (df,lmarrpl;e 107 . 880s nhH) ; g Z@aynH) of

6-(3,5,5, 8, 8-pentange /39 .

t et rahydro- 2- napht Isel an}ﬁgtﬁ (s, l ot’i mOCZa(&,le). are react ed
with 194 ng QMDKPMSO f 31 6 ; 4- WWO&%bénzotQHZdzo'iib.,S 800 rrg
(1.45 mol) of 1Q:H2/ 34103-di @ ohgxyl e rqugl M desys /74 &Nd, 75.

ny (0. 87 ). of norphaline in 20 a/ THE, o Y Cca/

purificatidn on a P oY [410aZ 6t r?yFHécé?Qté ; 2°CH/ 1%@)/ﬁept§ﬁé 80),
60 ng (179 of a calasud esscay! 128.7 A cayelqlst 3i nedcu15130.4 1HGMR

g.csD(lj(gfar,éH)N ‘o 1%?( le)qu’ EECR Y 7. 4584, 1144: 87 '71({‘124)71%(&12%0

8.61(d, 1H). Cq/136 .NVR (CQpC1ap .3 21@1/ 1G43/1 31C8/; 146083, B4.1 ;
Cy/ 34.3 : Cy/ 35.0 ; 2*CH2/ 66.8 ; 4*CH2/ 75.5; 20 Cg/ 101.1 : Cg/
124.7 . Cg/ 126.0 : CH 128.7 CH 129.4 ; Cy/ 129.7 ; CH 135.1 ;

Cq/ 135.510 EXAMPLE 3¢ :144MN3Butydr-6143,%.5.6838-penteametyl-148. 3

CH 167.4 ; Cg. 25 EXANPL".:B %27 S-M%ttfﬁéhydro 2-naphthylselanyl-
5-(3, 5,5, 8, 8-pent anet hyl -

t et r ahydr o- 2- napht hyl sel anyl &tlwl))mpotlnamde

pyri di necar boxyl at e In a manner simlar to that of Exanple 4(b),
after reaction

5 6,7,8- 30
tetrahydro-3,5,5, 8, penIP%%?ﬂyfl%??ﬁﬁh%ﬂa?: Jt Bl p](ﬁ sﬁ?engag,mgi n 5
m of YbF, wit. 7r2ra;maié of 6- (5050928m3 -pefit@fiethpl}5, 6¢cDpper
i odi de (1329 ' tet hvd 9 .
5-et hynyl - 2-- © rp?yryl onezcar goxwaselfggg%thwlﬁa%t)lnl 13cr11’ijl of 35
DVMF are added, and &€ er ¥eactedti or‘r”#trhom hb@éaﬁﬂ@ (1.45 mmplg (739§ of
the expected derivatim@ickyddmiotedazole, 300 g heL fa8 mef1 2 y£l 4oyesolid.
mp.=52ferr]C dicyclohexylcarbodiimide and 63%% mg (0.87 mmol)
20 of butylamine in 20 ml of THF. After purification
on a column of silica (ethyl acetate 20/heptane
80), 60 mg (17%) of a yellow solid are obtained.

m.p.=172°C.

'H NMR (CDC1l3) : 0.97(t,3H) ; 1.27 to 1.37(m,12H) ;
25 1.37 to 1.46(m,4H) ; 1.68(s,4H) ; 2.39(s,3H) ;

3.47(qg, 2H) ; 6.13 (m, 1H) ; 7.14 (s, 1H) ;

7.46(d4,1H) ; 7.74(s,1H) ; 8.07(dd,1H) ; 8.87(s,

1H) . _

¢ NMR (CDC1l;) : 31.8 ; CH3/ 20.2 ; CH2/ 21.2 ;
30 CH3/ 31.7 ; 4°CH3/ 34.0 ; Cq/ 34.3 ; Cq/ 35.0 ;

2'CH2/ 40.0 ; CH2/ 76.2 ; Cq/ 101.2 ; Cq/ 124.7 ;
Cq/ 126.0 ; CH/ 128.7 ; CH/ 129.7 ; CH/ ; CH/
35.1 ; Cq/ 135.3 ; CH/ 144.3 ; Cg/ 145.4 ; caq/
145.5 ; cqg/ ; Cqg.

35



H NVR (CDC13) 1.27 to 1.29(m12H) ; 1.68(s, 4H) ; 2.37(s,3H

4.02(s, 3H) 7. 14(s, 1H) 7.71(s, 1H) :  7.85(dd, 1H)

8.02(s, 1H) 8.11(d, 1H). 5 - 3%r7T]C NWR (CDCL3) : 20.7 ; CHB/
31.5 ; 2 *CHIEXBMPRE 21 : Morphali-43yv¥-[6643,34508;:8€q/ 34.6 ; 2*CH2/
52.7 ; CH3/ 78.9 ; 1 Gl ¢ 1230 7p.s 4.2 . CH
124.5 . Cq/ 128.4 ; CH 128FHE /617 s Irectiliydrd 3: CH 144.0

"Cgl 144.9 : Cg/ 145.5 ; Copepmthylselamylethymyd)qdo 2 : cq.
EXAMPLE 23 : 5-(3,5,5, 8, 8-5¢P{ &P M¥thénénd. 8-

t et rahydr - 2- naphth Iselanyrégﬁyﬁyr;fzf““‘__

pyri di necar boxyl i ctBchdmagner simidar kgnehati ff| Bxerglend?: 0%mthple 7,
by(3 o 8react i om.%zqﬁmo%sﬁoogﬁg 6—(03,C7153, 57,T233,|9—per£ﬁameti‘l‘13ﬂh-35,6,7,8—
5-(3,5,5, 8, 8-penta - 4, 8-terr 0- 2= . s .
naphthylselanyIeth§%§¥¥$§359Fga?ﬁgggyggéﬁi%?%}etyﬁnyl)nlCOtleﬁFrﬂaQﬁd'THF,
with 2 g of sodi unahgdr oxiedesteghd 29ith IS4 exgtrit{licdbi mmoly om hefpt ane,
580 mg (65% of 4_ co re t ot form
of 2 whit & s%?’f%’.‘y%gg.z%ggf%‘?? €, r@wd’“& [?‘rﬁ% (i 3)
1.28(s, 60 ;1. 3p3sdéfyclohexylcaybediimife :  apd3g(s, 3H)5.7 mg
7.16(s, 1H) 25 (0/89%foll) of morghdrhidd) in 20 m18 JF (. IHfrer

8.66 (sbr, 1H). .. [etr]C NMR (CDCL3 2{.2 . CH3[ 31.8"; 2*CHa/
3.9 2*043?“%21?1‘3%‘%5&'}‘ S 2 ;C‘de“'%@’é si3diepp/(efhylg.aceétate” oy
128.8 ; CH 129.3 207hiptade9 80)C/ 6038g8 (1) of a CHbldd#ldss B/

145.5 ; 2*(q. E 24 [4-(5,5,8,8-Tetranethyl-5,6,7,8-tetra-
hydr o- 2- napht hyl se?’ai%;(ﬁg?%%/rﬁ? J- a phenyl ] met hanol 35
A 1M sol @5 on of diH SBBt (CRFLe} ni dm2Wy dia de 3M(m, 12H) ; T.A%enetHMY nl, 4

mol ) is added dropw 0C, . ol ut.i on -of ]
4-(5,5,8,8-tet ranetg\é\g??s’gh) ; 3.81(sbR, B0l ULi On Pl Ry

y -
5,6, 7, 8-t etrahydr o72248ntRY| seV ahy| BOhYmypYm,2H) ; 8.61(4,1H).
3¢ NMR (CDC1ls) : 21.2 ; CH3/ 31.8 ; 4°CH3/ 34.

Cq/ 34.3 ; Cg/ 35.0 ; 2'CH2/ 66.8 ; 4'cH2/ 75.

20 Cqg/ 101.1 ; Cg/ 124.7 ; Cg/ 126.0 ; CH/ 128.
CH/ 129.4 ; Cg/ 129.7 ; CH/ 135.1 ; Cq/ 135.
CH/ 144.3 ; Cq/ 144.5 ; Cqg/ 145.4 ; Cq/ 148.
CH/ 167.4 ; Cq.

W U 3 N

25 EXAMPLE 22 : Methyl 5-(3,5,5,8,8-pentamethyl-5,6,7,8-
tetrahydro-2-naphthylselanylethynyl)-2-

pyvridinecarboxylate

In a manner similar to that of Example 4(b), after
reaction of 945 mg (1.68 mmol) of 5.,6,7,8-

30 tetrahydro-3,5,5, 8, 8-pentamethyl-2-naphthalene
diselenide, in 5 ml of THF, with bromine
(0.092 ml, 1.78 mmol), copper iodide (1.32 g ;
6.95 mmol) and methyl 5-ethynyl-2-
pyridinecarboxylate (500 mg; 3.1 mmol) in 10 ml of

35 DMF are added, and after trituration from heptane,
1 g (73%) of the expected derivative is obtained
in the form of a yellow solid. m.p.=52°C.



- 41 - benzoat e obtai ned according to Exanple 4 (750 ny,

1.8 mol), in toluene (20 m). The_ iglution S stirred for 4
h at O[lerr]Cand is then treated with a doubl e potassium sodi um
tartrate sol uti ol MR (CDC1i)l terle®@Zart tlalk@h(mplal o rl xG8i= 4H) et hyl

et her andvghe ﬁﬁl)‘ne organi g ggqgeﬂ_ﬁ washed Wi g_la(\gaiﬁ? ;
dried over nmagnesium su ate and concentr af ary
evapor at or under vaeaérfﬁaﬂH)fO[;err] ¢ 351§dn§m " ($008 (9f1H) col ourl ess

oi | are obtained. QQll(d 1H;H NVR (CDC13) : 1.26(s, 6H), 1.28(s, 6H),

=85 Hz)3 7. 52(d CM“M% ‘?P@fﬂz) 260" 9 i B, 37 Ll 2]

4- (5,5, 8, 8-t et r amehgh3 B, 537',78- Ty/ 34.0 ; Ca/ 34.6 ; 2°CH2/ 52.7 ;
I & mnner s m 1 aCtPs ORaP of CBlati s 1S 8737 ¢ CU ABE on O
my (1.1 nmol) oﬂ-2465et;hy€\gl 128.4 ; CIi/ 112845 t:etCBAel Bl 31,;2, Gnll-
t et r ahydr onapht hal gng,, 3i n. Scg) gf44Tb|F Vg %45 4§ugyl ligdy
(0.4 nl, 1 mol and 2, obi s((‘ benzoat e)
(267 ny 100.8 mmoilp?- 2" cms 1§ﬁd2af'tgfl purlflcatlon on a coI um of silica
25 (d| chl oronmet hane 30/ heptane 70), the expected

derivative is L:.E:e%:;' [

[err]H NWR ( 2 s),

3. 91(3H, s) 7.30(2H Ar, s), tét&&hgdr%-54@&§h3ﬁylselan&ﬂetgygyﬁ)922H Ar, d,
J=6.9Hz) . EXAI\/PLE 26 n t hyl - ,8-tetra-
hydr o- 2- napht hyl sel anyl et hyn%xﬁf (:.ie a?-b 172 1HR1H
4-Trimet h¥bsi | yl et Anyppheaytencaimidar * to thah ohamxempdien Far by t hat

of Exanple 1(a), reactionStald NY glid Mgt 63, 'f?:lzmr?oﬂrml Joff 4nkepphenyl
acetate, 3.72 g (90% of the expected conpound a

-{(3,5,5,8,8-pentamethyl-5, 6, 7 8 ~tetrahydro-2-
naphthylselanylethynyl) -2-pyridinecarboxylate, in
20 ml of THF, with 2 g of sodium hydroxide, and

20 after trituration from heptane, 580 mg (65%) of

234

the expected compound are obtained in the form of
a white solid. m.p.=164°C.

" NMR (CDCl;) : 1.28(s,6H) ; 1.30(s,6H) ;
1.69 (s, 4H) ; 2.39(s, 3H) ; 7.16(s,1H) ;
25 7.69(s,1H) ; 7.93(d, 1H) ; 8.17 (dbr, 1H) ;

8.66(sbr,1H).

B¢ NMR (CDCl;) : 21.2 ; CH3/ 31.8 ; 2°CH3/ 3.9 ;

2°CH3/ 34.1 ; Cg/ 34.3 ; Cqg/ 34.9 ; 2'CH2/ 124.6;

Cq/ 128.8 ; CH/ 129.3 ; CH/ 134.9 ; Cg/ 139.8 ;
30 CH/ 144.4 ; 2°Ccq/ 145.5 ; 2'Cq.

EXAMPLE 24 : [4~(5,5,8,8-Tetramethyl-5,6,7,8-tetra-
hydro-2-naphthylselanylethynyl) -

phenyl ]Jmethanol

35 A 1M solution of diisobutylaluminium hydride in
toluene (4 ml, 4 mmol) is added dropwise, at 0°C,
to a solution of methyl 4-(5,5,8,8-tetramethyl-
5,6,17, 8—tetrahydro—2-naphthyiselanylethynyl) -



147 - obtained in the form of a yellow powder.

mp.=45[err] C 1H NWR/ CDC13 .05(s ; 9H) ; 2.10(s, 3H
6.84(dt,2H) ; 7.28(dt,2H). 5 13C CDC13 0.00; 2*CH3/ 21.2 ; CH3/
94.4 ; Cg/ bengdage; obgaitz@ Rcecaxdin®i1to Examplie ¥433(7P50 myCH

150.7 ; Cg/ 169.1 ;3 g9 1 ) ¢ 20 1 h ation is
4-(5,5.8, 8 Tetranethyl "Bo8. 7, 8-t et T ahydto- 2 A0 | - The solucd

napht hyl sel anyl et h§S}EFBRefPr 4okt Ate Yooc” and 1§n thep hr@atadivih 13 t hat

ngEgagple 4(b), albable potas%a%ﬁ¢|0@odﬁum J-éék@katéZ 4sdT®tion, Of

tetranmet hy -tetrahydrq-2 napht
di sel enide® in Tﬁﬁaterﬁpt ﬁndbrtt?rﬁ% up (31103 MIXTE 5% t}lgl ot
copper iodide (1.83and, w&t&rHWEhk airdjahic phase is washed with water,
trimethyl silylethynyl.phen cetate ester ) |nD|\/F
are added at 8OOCF:% e oﬁ'era %égnesn% uﬁ%hgtept?rnl Cf%rhéargreoé
colum of silica rotary evapeohaveonmsmdere vacwept ahe 8C. 221)8nlgg( 16%
of 20 the exrz%@f%eid %eal lé%tlb\ﬁ%l@%% %fitlala&%d o'ld%at:.lﬁ%df orm of a

X | , 4
Y bte S0 . 2. 268, BMR (CDEIgh 11 d. 2665 mEiE, 1.28(s, &b LoT6ls,

Laade. 20 7 oSl s, 2m) L3 MREOEIST m, 1 l@H)Z_ 70604, 1905
cH2/ 68.7 ; Cy/ 99%= %céH%%i q- 5?é§? i%g Y = o - 2*CH 124.2 : Qg

126.7 : CH 126.9 ;: CH 131.0 2*CH  133.0 ; cn/ 142.5 : Cq/ 143.5
- Cg/ 138.0 /1 cq. 4. (a) 3
4-(3,5.5, 8, 8 Pon aneth?Fq @;ng?ELlaﬁYé?U§c§ 8 tetramethyl-5,6,7.8

napht hyl s&banyl et hynyl ) phenoLetrahydro—R—namh&:thyr@thy@tylsulphanyl) -
4-(5,5,8,8-tetranethyl -5, 6, 7y @nrdate

t et rahydr o- 2- napt hyl sel anyl ethynyt ) phenyl acetate (500 ng, 1.
nmol ) and pot assium carbonate (160 ng, 1.1 mmol) in
nﬁthanol (28 M) i gstar m@lner similad Oto24Hatat of OGKai@IRErB{aN & BRpd IS
then treate

reaction of 234 mg {1.1 mmol) of 6-ethynyl-

20 1,1,4,4,-tetramethyl-1,2,3,4-
tetrahydronaphthalene, in 5 ml of THF, with 2.5 M
butyllithium (0.4 ml, 1 mmol) and 2,2'-
dithiobis(methyl benzoate) (267 mg ; 0.8 mmol),
and after purification on a column of silica

25 (dichloromethane 30/heptane 70), the expected
derivative is obtained in the form of a white
solid.

4 NMR (CDCl;) : 1.28(6H, s), 1.29(6H, s), 1.69(4H,
s), 3.91(3H, s), 7.30(2H ar, s), 7.49 to 7.54(3H
30 Ar, m), 8.0(2H Ar, 4, J=6.9Hz).

EXAMPLE 26 : 4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetra-
hydro-2-naphthylselanylethynyl)phenol

35 (a) 4-Trimethylsilylethynylphenyl acetate
In a manner similar to that of Example 1l(a),
starting with 4.63 g (17.7 mmol) of 4-iodophenyl
acetate, 3.72 g (90%) of the expected compound are

1



- 43 - with ethyl ether and water. The organic phase is

washed twice with water, dried over anhydrous magnesi um sul phat e
and concentrated on a rotary eVaﬂarator under vacuum at 40[err]C.
The product is 5 obtaiped fitel othe coform @f saligelllow hypowdetate
20/ hept ane 80). 309‘1% (4?@‘@ of a clear oil are obt ai ned.
[err]H NVR/ CDC13 5%0°11.27(m 12H) ; 1.66(s, 4H) 2.35(s, 3H)
6.77(d, 2H) '}HOQNBIRIEPCIQ :  0.9538(dd, 2@}1) 7. 7% s1Aty.3H)
[err]C NI\/R/CDClB / 3 - A / 33. 2*Cg/ 34.6 ;
2*CH2/ 67. 2 ; Q&t%ﬁ S(d%% Cq 115.6 ; 2*CH 127.7 ;
Cg/ 128.5 5 2*C|—V /cnc13 E 02GQ]4/2Q@/6 2Ly 1@93/6 94.¢y/; 198/ 9 :
Cg/ 156.0 ; 15 10403 ; Ca/ 1PDAMPLE &y t128thy] 2*cHs 133.2 ; 2°cH/
4- (4- hydroxy-5,5, 8, 8-t trarreth I 5678tetrahydro 2-
napht hyl sel anyl et h benﬂ%(tﬁ@Ol i €4~ |n a manner sinmilar to that of
Exanple 4(b), after reaction of 1 (15mm|) of

4- met hoxymet ho 8-tet.r dr o- 2-

napht hal ene @sl)el eni GsefS & ﬁg %ﬁ%ﬁ %}fﬁr?dr o'm ﬁ& Gﬁfbfra .092 nl, 1.78
mrol ), copPer i odi damtdu}eltstwllawlethynyl)phenyﬂetathzadql et hynyI benzoat e
(644 ng ; 2.8 mml )1y 4 manne# s {0 8¢ et@dgﬁQTaéfsﬁicglﬁﬁig i?%) 151‘;uhit effter

purification on | chlor onet hane

20/ hept ane 80), 220-‘#?5—'"—1(0}?6% °fof 3039 g t(RederpOdded 8&rivaiPve 8re
obtained in the fOft‘IEtramethyl-Cﬁ @W@Jt@/ﬁﬁﬂydro 2- naphtllﬁrlre]n'é NVR/ CDAl 3

3 33%2 ?E)D I rBﬁA)FD-’l? 43TEF 1) Yt OBtipe 8%33?8 ;ﬁ-l)
15 4. 3 mmol), copper 1od1§.e (1 82 g, 9.6 mmol) and 4-
trimethylsilylethynylphenyl acetate ester (1 g ;

4.3 mmol) in DMF are added at 80°C for 15 h, and

after purification on a column of silica

(dichloromethane 20/heptane 80), 220 mg (16%) of

20 the expected derivative are obtained in the form
of a yellow oil.
'H NMR/CDC1s : 1.19(d,12H) ; 1.59(s, 4H) ;
2.22(s,3H) ; 2.26(s,3H) ; 6.97 to 7.02(m,3H) ;
7.39 to 7.42(dd,2H) ; 7.65(s,1H).

25 B¢ NMR/CDCl; : 19.2 ; CH3/ 19.5 ; CH3/ 30.3 ;

4'CH3/ 32.4 ; Cq/ 32.7 ; Cq/ 33.4 ; CH2/ 33.5 ;

CH2/ 68.7 ; Cq/ 99.9 ; Ca/ 119.5 ; Cg/ 120.1 ;

2"CH/ 124.2 ; Cg/ 126.7 ; CH/ 126.9 ; CH/131.0 ;

2"°CH/ 133.0 ; Cg/ 142.5 ; Cq/ 143.5 ; Cq/ 138.0 ;
30 Cq/ 167.5 ; Cq.

(c) 4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-
naphthylselanylethynyl)phenol
A mixture of 4-(5,5,8,8-tetramethyl-5,6,7, 8-
35 tetrahydro-2-napthylselanylethynyl)phenyl acetate
(500 mg, 1.1 mmol) and potassium carbonate
(160 mg, 1.1 mmol) in methanol (20 ml) is stirred
for 24 h at room temperatufe and is then treated



- 44 - EXAMPLE 28 : Et hyl  4- (4- net hoxynet hoxy-5,5, 8, 8-tetra-

.met hyl -5, 6, 7, 8-t et rahydr o- 2- napht hyl -

sel anyl et hynyl ) benzoat e 5 I n"a%dafner simlar to that of Exanpl e
4(b), after withr eetthybnebvhet gm(dl el ) Toe dngerticx yplasoxys
5,5,8,8-tetraneth 7 fr na I | eni de,
in THF, wth b)rc';oan%%e(éi Wil @J('i E%%er'l gled B{%Qa Sﬂﬁy ange and
et hyl 10 4- SRS SHYS | Fylﬁbﬂ?ﬁylﬂi@]z@%entra%@ﬂga rotary 2.8
mol) 0 DVE are adigihaltdil hALE Ralcukin NatAldeic. The pradiidd | gat i on

on col um of ilica di chl or onet hane 20/ hept ane 80),
420 ng (831% of purlfledtﬁ@ eRpeCPLiRerdh atdiics e ¢ @(‘}?’éﬁneﬁcﬁﬁgf:ﬁe form

15 of a yeI |20yegtane 80). 3[0&r igH NSEECDGES a clebh# piH) are
1.31(m9H) ; 1.49 1; 0 1.57(m 4H) 3. 38(s, 3H)

4. 25(q, 2H) WiRRd oH) 7.08(d, 1H) 7.14(d, 1H)
7.41(d, 2H) ; 7. 88(@[ mm/cwh : EXASPI® 200 :27 (m, 12H) ; 1.66(s,4H) ;

4- (4- Met hoxymet hoxy t et r amet ) )
5,6,7, 8- tetrahydro 2 na hlﬁ Isel’an Iéﬂlyﬁ(d 2H) ’ 7'09eﬁ1'ylnl§/)l ) benzoi c
acid 280 ) si M a?r(s't]d{) that of Exanple 7, by

reaction of 300 rrg“@f N@ﬁahﬁnci3(4 e MOXY MRIHWOXY31.4 ; 4°CH3/ 33.6 ;
5,5, 8, 8-tetranet hyl. -tetr.ah dro- -

napht hyl sel anyl et ﬁfFI/) Qénéoat@ & n%o ff26f103-7 ; CafpyElRifhi500 g
of sodi um hydr oxi d&y/ armsadt;erz 8%/ 127 7t taq/atmzm.a‘ r,ore cept ase,. ot he

expect ed conpound n Ip th r a, e
[err]H NVR CDC13 gy 133 é&’b 3838 6%\)‘4/0 ’{P% ; el 1§?m 3H)
3.51 (s, 18H) ; 5.XH(s, ZFD ; .19 (d " J=1.8 Hz) ; 7.25 (d,
1H, J=1.8 Hz) ; 7.56 35 (d 2H, J=8.5 Hz) ; 8.06 (d,2H, J=8.5 Hz).
- 45 -
EXAMPLE 27 : Ethyl 4-{(4-hydroxy-5,5,8,8-tetramethyl-
5,6,7,8~tetrahydro-2-

naphthylselanylethynyl)benzoate

20
In a manner similar to that of Example 4(b), after
reaction of 1 g (1.5 mmol) of 4-methoxymethoxy-
5,5,8,8-tetramethyl-5,6,7,8~tetrahydro-2-
naphthalene diselenide, in THF, with bromine
25 (0.092 ml, 1.78 mmol), copper iodide and ethyl 4-
trimethylsilylethynylbenzoate (644 mg ; 2.8 mmol)
in DMF are added at 80°C for 15 h. After
purification on a column of silica
(dichloromethane 20/heptane 80), 220 mg (16%) of
30 the expected derivative are obtained in the form
of a yellow oil.
'H NMR/CDCl; : 1.29(s,6H) ; 1.37 to 1.43(m,9H) ;
1.65(qg,4H) ; 4.39(qg,2H) ; 5.72(s,1H) ;
7.26(s,1B) ; 7.43(s,1H) ; 7.55(d4,2H) ; 8.03(d,2H).
35



EXAMPLE 30 : (4-(5,5,8, 8-Tetramethyl -5, 6, 7, 8-

tet rahydr o- 2- napht hyl sel anyl et hynyl ) - phenyl ] car bal dehyde
5 A mxture of [4-(5,5,8,8-tet¥arethyl-5,6,7, 8-

t et rahydr o- 2- rEXAMPEE 28 any | eEttiwa/I )4——(4—methox34nfmﬂrwlx]ymst PSarsoIB—mleltaraned in
Exanpl e 24 (280 ny, 0t r.gmat e (526
ny, 1.4 mol) in di O

roomtenperature for 4 h. AftﬁjzﬂﬁMﬂ-kbﬂme silica and
concentration on a rotary evaporator under vacuum at 400C, 173 ng
(63% of tt%e expect ed product are obtained in the formof a yellow

oi l . 1H NV cbcianney %Bm{%arar—fy t@aBOO(fs Exgmple] 44p)( saftsr
4H), 4.67 (s 2H) e iddl Af d, gJ=8135HamoelY. 29 4—methox(y3n'ét'ﬁ6xyd

J=1.9 Hz, J = 3H A 7.84 (IH AT, d,
J=6.7 H) ; 9. 99 (H%S gssztetras“}e@nyjzt? %&mé% sahy Qi iy ( i

4- (4, 4-di met hyl t hi cvdphrhenténe diselenide, 111yIEWFanyWéthynytbﬁﬂaQate

2-B 1- (3- t 2- 0
Eniz)l ) of rgmgr ormE hi ophdeyniolqm Olenyé trm&)) enzce#be%%: (?%% ?f%‘y nmol )
of potassil@®m 25 ‘t%wm%llﬁ%thmkmtel nt 0 %644 hngae necked

flask. 13 m (112 0p remainoDf dn bomeDade BEAML" &r s0oc for BY! NE sdke added

dropwi se and the m xtuy stirred at roomtenperature for two
hours. The %’a%?%"nl%dl unPPs podred iFRVRAt er 8Rd exsdddcad 30

with ethyl acetat (adlcl‘almiromélﬂlaﬁ gaoi/hepphase 805, 420 mg EBDEY abgd out
after settling has h wat.er,, driaed over

magnesi um sul phat e E}?gegxgggggg gffﬁﬁ’ragtié’gas‘g%e ebyaigssy B the é)?ﬁ@bt ed

conpound dPe col | eceech iyeldww faiin of an “or ange- 35 col oured 0| I

H NVR/ CDC13 d 1.7 56.(d,
|[—|§;,r]5 R s %@ﬁﬂ&ﬁcl?@ii% 1)?17(@ 62t +; 31581(fh, om) ; 1.88 )

6.96 to 7208 (M4HM), 7.22 33F(9263Hm 2h), 74525(q,2H) ;
5.10(s,2H) ; 7.08(d, 1H) ; 7.14(d,1H) ;
7.41(d4,2H) ; 7.88(d,2H).

-46

20
EXAMPLE 29 : 4- (4-Methoxymethoxy-5,5, 8, 8-tetramethyl-
5,6,7,8-tetrahydro-2-naphthylselanyl-
ethynyl)benzoic acid
25 In a manner similar to that of Example 7, by

reaction of 300 mg of ethyl 4-(4-methoxymethoxy-
5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-
naphthylselanylethynyl)benzoate ester in 30 ml of
THF with 500 mg of sodium hydroxide, and after
30 trituration from heptane, the expected compound is
obtained in the form of a white solid.
'H NMR/CDCl; : 1.28 (s, 6H) ; 1.39 (s, 6H) ; 1.66
(m, 2H) ; 3.51 (s, 3H) ; 5.23 (s, 2H) ; 7.19 (4,
1H, J=1.8 Hz) ; 7.25 (&, 1H, J=1.8 Hz) ; 7.56
35 (d,2H, J=8.5 Hz) ; 8.06 (d4,2H, J=8.5 Hz).



(d, 1H, J = 7.7 Hz). (b) 4, 4- Di met hyl - 8- br omot hi ochr oman 5
26.00 g (102.0 mmol) of 2-brono-1-(3-1ethyd but - 2-

enyl t hi 0) benz of toJu a ! _E ﬁ .0 mol ) of
par a-t ol uenesW %Bm d ar&i £ aé]ds Zﬁ?. e 3= PP '; ee- necked

flask. The reaction et abny diso - 2fhaplechy bse Tany 1 dcysy ind
evaporated 10 to drynei%;i ;r;'l ﬁgé et §e t @aken up in aqueous

sodi um hydr ogen car bonate sol = f‘]eca{ h—dc*eed wi th ethyl
acetate, and the organic phase is separated out after settling has
taken place, A Giadnpver grgngqyym, @'@@It"e%eﬁz‘fﬁﬂmsatse@ glthe 15
resi due obtained is UI’Ierd by chr.omat ogr aph a col um of

silica eluted with Heprathedro Qﬁpk@thylselanyike,@%nﬁ)-t he expect ed

conpound are col | eqbleeh)i'Il]methanol ok fiered oﬁnagmaxaﬁye czﬁos(rszsaid o).
1H NV\R (CDA3) d 6 =

3.04 (t, 2H, J =6 °£) 6. @(tpyrlémﬁum ﬁ‘ﬁhm“?a‘éem)‘”fﬁ?
2H, J = 7.9 Hz) 1 4 mI(lQ:Ib) i 4dDchkohgheBhaheodhlomth disseltdmrdd at

One crysty Jolal PRORESI (208 2 o8 and a
few drops of a sol utlon %“%e4- &8t 4 ﬁ Pfrile’ech%t}rlgr?D l?’élchrorrar?n g,
7.78 mmol) in silicat Wlld @%@entremsom )on ake rokguy e®vVapprgtor t he

or ganomagnesi um r eagedér ogch@RNat Nhbbat ed73The (63%) of rt%%t d
solution is then added_ dropw s action medi IS heated for

2 h and sel enium PYoduct g %talr?e‘g?%w'b}i‘? PEM Pheh Y& oht- room
tenperature. The stim rNMlg’OIE:]gorat Lnaed (sor 630 ,m1n 30 (s, 6H)gnd .1g H@l

sol ution i %t hen adggp, Ih&rﬁgctbﬁps hé&Hm?‘Xt ure téage%s et hyl

et her. The organic aSe ried
over anhyd(bltllsAnagrd@bl uFr U9 pHat,eLhnvel Boacém)r,at'édStha 7.59

rotary evaporator u rayMacpym at o40[Qky | hano . oA sEgf um
hydr oxi de are addedp?% %ﬁ HS’ 7.8l e, DB 7 wz) ga@@_ ((A)fg{'

obt ai ned. The mi xt ufk-is stlrred vigorously for a

20 EXAMPLE 31 : Methyl 4-(4,4-dimethylthiochroman-8-
ylselanylethynylbenzoate
(a) 2-Bromo-1-(3-methylbut-2-enylthio)benzene
19.30 g (102.0 mmol) of 2-bromothiophenol, 160 ml
cf DMF and 15.50 g (112.0 mmol) of potassium
25 carbonate are introduced into a three-necked
flask. 13 ml (112.0 mmol) of 1l-bromo-3-methyl-2-
butene are added dropwise and the mixture is
stirred at room temperature for two hours. The
reaction medium is poured into water and extracted
30 with ethyl acetate, and the organic phase is
separated out after settling has taken place,
washed with water, dried over magnesium sulphate
and evaporated. 26.00 g (99%) of the expected
compound are collected in the form of an orange-
35 coloured oil.
'H NMR/CDC1; d 1.65 (s, 3H), 1.73 (s, 3H), 3.56 (d,
2H, J = 7.7 Hz), 5.32 (td, 1H, J = 7.7 / 1.4 Hz),




few mnutes and is then concentrated on a rotary evapor at or under

vacuum at 40[err] C The product 4igs purified on a colum of silica
5 (di chl or onet hane 20/ he tane 80Q). 0Q ng, (159, of _a ite
solid are obtained®-26 to 7.9 {my b33 to %%ﬁ (Y, ﬁ)' 17984 ( 2H,
m, 3.09 (&), 19, HBDF.(AHAr., t, IJ=7.8 Hz), 7.26 (I H Ar,

dd, J=7.8 Hz, J=1.3 Hz), 7.47 (IH Ar, dd, 10 J=7.8 Hz, J=1.3 Hz) .
(c) Methyl 4- (4, 4-di et hyl t hi ochr oman- 8-yl sel anyl -

et hynyl ) benzoafl® 4, 4-Dimdtthyd +rimeomatilmdchraman hat of Exanple 4(b),
after 15 ¢ = reacld gy ﬁ} g@r@g'@ mﬁléa_.? 'E‘P' 2 -p2bmd-4- %%b@i&&lﬁut 2-

t hi ochroman di sel eni de, brom ne (0.117 m
2.2 mol), Coppereny]da;ud@benzene, (l?@onﬁ;g) of arfepliggnsy| and 23 20 g

4- gt h?{W' benzoate (582 0mol) of pa§a5t81fﬁéﬁesﬂlé’ﬂoﬁic of @&/E aggeadded,
and arter I ca

rifjcatjon
(di chl ororret hane 2’87'?1‘5& Hpye atﬁgreﬁxB@EFﬁ‘a "Hlask.” Th&eFe\?gﬂ:F‘\‘?B i s
obtai ned in the formedium yel Ix@\ﬁluxed for sdibug. hours andlldvidiera€ed 3)

L35 (O 5). 197 LMot 00 on il e Sl (21

Ar d J =8¢l im hYE?OQEH /eariohate7 sp1Mtiop=1amd |—b§)xtracted
8.00 (2H Ar k) 0 IE 224 tn 4 _
4- (5,5, 8, 8- Tetrarre?ﬂ% 5, et}?’% adetile e organic phase is

t et r ahydr o- 2- napht SeRA¥AkEd . out after settlingyhefaniaksehz Hlacki d

In a manner sim | argtped hatredl Maya@Rion?, siiphte and eeagbiratedl meidyl
4- (5,5, 8, tetraneth

t et r ahydr 82 napht h %‘r‘%%y?@ﬁ?bﬂﬁﬂyllfbéﬁﬁaﬁ’eed by, chromatography, Off 4t er
crystallization froa heiumne, of hgailica eluted with heptane. 20.00 48 -

expect ed derivative(.'bg%f)btoz}_i n@ﬁ‘ei %xtp%%ée(g n2:8tfnp8und are collected in
the form of an orange-coloured oil.
'H NMR (CDC1l;) 4 1.33 (s, 6H), 1.94 (t, 2H,
20 J = 6.0 Hz), 3.04 (t, 2H, J = 6.1 Hz), 6.89 (t,
1H, 3§ = 7.9 Hz), 7.34 (d, 2H, J = 7.9 Hz).
(c) 4,4-Dimethyl-8-thiochroman diselenide
One crystal of iodine, magnesium (208 mg,
25 8.56 mmol) and a few drops of a solution of 4,4-
dimethyl-8-bromothiochroman (2 g, 7.78 mmol) in
ethyl ether (15 ml) are heated until the
organomagnesium reagent has been initiated. The
rest of the solution is then added dropwise. The
30 reaction medium is heated for 2 h and selenium
{615 mg, 7.78 mmol) is then added at room
temperature. The stirring is continued for 30 min
and 1N HCl solution is then added. The reaction
mixture is treated with ethyl ether. The organic
35 phase 1is washed twice with water, dried over
anhydrous magnesium sulphate and concentrated on a
rotary evaporator under vacuum at 40°C. Ethanol
and sodium hydroxide are added to the oil



Wwhite solid.
1. 70 (4H,

[err]H NVR (CDC13) : 1.28 (6H, s), 1.29 (6H s),

s), 7.30 (2H Ar, s),_ uA3 to 7.50 (3H Ar, t), 5

7.99 (2H Ar, d, J=7.5 I 49
FCRVULATI ON EX(wPL#REaiBdd. plhgppixpures is stirred,yigegously fof a

phar maceuti cal
conpounds accordi
ORAL ROUTE 10

fewnflinutesoarE s thehocucantorsddaset an rotary

"G ot for gmddl Wi AE BESET1 00 28 T of

Exanpl e 1 The prqqumjllg purified on a Sgaiwunn of silica
0.114 g dichl&F&Rd &l F&‘(P&Pékgéﬁa 80 0.020 g

- Silica (dic Sifd e ) 020 g ) , - Lactose
0.030 g 300 mgTHI2%) of a white solid are obtained. 0.010 g

- I\/BglneSI;Jhm Steara’érﬁNMR I(ES'(DCI) : 1.33 Q6805 , 1.96 (2r|r1, m)l,n_3t.hm9tsh
exanpl e e corrpo an _ ere e e
sane anount of one g’g B 1?{8 (]1H A’Eonﬁow‘?d’g -& %’a’rrp?eggﬁlg Afl', 13 or
15. (bc)ldDrl gkabBe Huspewslanl irHH M vi4ls (1H Ar, 44, -
Conpound Exanpl 20.001 g - Gycerol
0.500 g ¥ §=7.8 Hgy, Ich 3 Hp) - 0.500 g

- Sodlun1sacchar|nate 0.010 ¢ - Methyl
p-hydroxybenzqgje metny1 2 9 L. Bimethyl thiochromatl UL Tihy 1S

15

20

25

ethynyl)benzoate

In a manner similar to that of Example 4(b), after
reaction of 300 mg (1 9 mmol) of 4,4-dimethyl-8-
thiochroman dlselenlde, in 2 ml of THF, with
bromine (0.117 ml, 2.2 mmol), copper iodide
(780 mg) and methyl 4-ethynylbenzoate (562 mg ;
3.5 mmol) in 20 ml of DMF are added, and after

purification on a column of silica
(dichloromethane 20/heptane 80), the expected
derivative is obtained in the form of a yellow
solid.

'H NMR (CDCl;) : 1.35 (6H, s), 1.97 (2H, m), 3.10

(2H, m), 3.93 (3H, s), 7.07 (1H Ar, t, J=7.8 Hz),
7.31 (1H Ar, 44, J=7.8 Hz, J=1.3 Hz), 7.55 (2H Ar,
d, J=8.5 Hz) 7.59 (1H Ar, 4d, J=7.8 Hz, J=1.3 Hz),
8.00 (2H Ar, d, J=8.5 Hz).

30 EXAMPLE 32 : 4-(5,5,8,8-Tetramethyl-5,6,7, 8-

35

tetrahydro-2-naphthylethynyl -

sulphanyl)benzoic acid

In a manner similar to that of Example 2, by
reaction of methyl 4-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydro—2—naphthylethynylsﬁlphanyl)benzoate in
THF, and after crystallization from heptane, the



- Purified water gs 5m (c) 0.8 g
t abl et - Conpound of Exanphg 2 0.500 ¢
- Pregel atini zed starch . . .0.100 g ) -

M crocrystal | i ne c&Pgcsed derivative pigjpbfained in the forp, qf,.3

0.075 ¢ white M@gaggiun1stearate 0 010 g

Exggp[e 2 can be reBI 3! th«ﬁ%ﬁéi gﬁﬁ%? ﬁgngoynd aagorﬂhp ohe o?othe

conmpounds  of Exarrpl(eas-l6s)1,17 B 52H Ar, s)or7283 to 7.50 (3H(e|;: PY i nkabl e
suspensi ongin 10 n, ‘996"(21{ Ar, @ J=7.5 uZyenpound of Exanple 3

0.200 g 1.000 g

- 70% sorbitol 1.000 g - Sodi um
sacchari nate 0.010 g - Met hyl

p- hydr oxybenzoat e 0.080 g - Flavouring, gs

- Purified water qs 10m B - TOPI CAL ROUTE 10
(a) QG ntnent - Conmpound of Exanple 2 20.020 ¢
- Isopropyl nyristate 81.700 g - Fluid liquid
petroleumjelly 9.100 g - Silica ("Aerosil 200" sold
by Degussa) 9.180 ¢

(b) QG ntnent - Conmpound of Exanple 1 0.300 g

- Wiite petroleumjelly codex 100 g



15 (c) Nonionic water-in-oil cream - Conpound of

Exanple 1 0.100 ¢ - 49 - - Mxture of enulsifying
| anol in al cohol s, waxes and oils
("anhydrous eucerin"” sold by BDF)
39.900 g - Met hyl m&wms 0.075 g
- Propyl p-hydroxybenzoate 0.075 g - Sterile
dem neral i zed water gs 100 g -
51 - EXAMBLE [1i s exanpl e, the corrpound according to
Exanpl e 1 gan be repl h th anmpun of 9ne of the
conpounds gf Exanplesﬂff&q'ﬁaﬂst He e %ﬁl 3204 meEys
Lot i on formU1atMQM$obhaedfCEyahbeeC©mpounds accordifigl(® gthe
S0 opyet vl eneissssaolon Bils Hlerined HE.A00 9 - 95% et hanol
30.000 g (e) Hydr ophob| Cc oi nt ment - Conpound of
Exanple 1 0.300 ¢ - Isopropyl nyristate
36.400 ¢ A - ORAL RODTE cone oil ("Rhodorsil 47V300"
sol d by lesne Poul"enc) 36.400 g - Beeswax
13.600 g - Silicone oil ("Abil 300.000 cst"
sold by Goldschm dtfa) 0.2 g tablet 100 ¢ 10 (f) Nonionic
oi |l -in-water cream - of .Exanple 2
1.000 g - ety TRS queig, SRR o 0000} 9
- G yceryl nonostearate~ StarCh 2.500 g - PEQL4tgarate
502.500 ¢ = BIdat
- Propyl ene gl ycol dar%l%ﬁ;kﬁbsfhate i@?%g g
p- hydr oxybenzoat e - Silicg g75 g 020 g

- Lactose 0.030 ¢

- Talc 0.010 g

- Magnesium stearate 0.005 g

In this example, the compound of Example 1 can
be replaced with the same amount of one of the
15 compounds of Examples 4, 6, 11, 13 or 15.

(b) Drinkable suspension in 5 ml vials

- Compound of Example 3 20.001 g
- Glycerol 0.500 g
- 70% sorbitol 0.500 g
- Sodium saccharinate 0.010 g
- Methyl p-hydroxybenzoate 0.040 g
- Flavouring, gs

- Purified water gs 5 ml

(c) 0.8 g tablet
- Compound of Example 2
- Pregelatinized starch

=
(=]
o

- Microcrystalline cellulose
- Lactose

O 0o ©O o o
o B
N
(G

Q@ @ @ @ ©

- Magnesium stearate



- Propyl p-hydroxybenzoate 0.075 g - Sterile

.dem neral i zed wat er 100 g - 50 - In this exanple, the
conpound according to Exanpl e 2 can be replaced with the sane
anount of one of the conpounds of Exanples 5, 9, 12, 15

19 and 32. In this example, the. ggmpound according to

TS O ACTIVITY o Bxample Botdl £0Trgh{iccanit ghi ghel 2ahie OmdTpHSe

enbryoni c teratocarcingnma cells (F9) to i1denti

R- agoni st

mol ecul es as descri be@%i Pniqf PHag ngempounds $f JExanmir9eq,  1d90.14

After tread nment with gheagonpounds of the exanples cited in the
follow ng table, the nouse enbryoni c teratocarcinom F9 cells
differentiate into 10 endodermal cells. This differentiation is
characteri zed bgi) t hBrinkabl eosuspenbéonl Aanidogenvaalsvator into the
cul ture nmedi um _ tL¥i hg product is expr y the
AC[ err] val ue representin%o%ﬁguﬁgnégn%%%§$%% %f the test 15 p#gzﬁﬁfgﬁhich
produces half of the mexi @vicrarount of pl asmi nogen acti vatlol0e@ et ed.
Exanpl es FO ACferr] ¢ sorbitol Compound 19 ggp g 20
Compound 2 1 ) i Compound 4 4

Conpound 5 21 - Sodium saccharlnatgbnpound 16 04310 g
Conpound 18 34 - Methyl p-hydFbf§Bengsdtes indicate timtoghey

conpounds of

Flavouring, ds
Purified water gs 10 ml

B - TOPICAL ROUTE

10
(a) Ointment
- Compound of Example 2 20.020 g
- Isopropyl myristate 81.700 ¢
~ Fluid liquid petroleum jelly 9.100 ¢
- Silica (“Aerosil 200" sold by
Degussa) 9.180 ¢
(b) Ointment
~ Compound of Example 1 0.300 g
~ White petroleum jelly codex 100 g
15 (c) Nonionic water-in-oil cream
- Compound of Example 1 0.100 g

Mixture of emulsifying lanolin
alcohols, waxes and oils
(*anhydrous eucerin” sold by

BDF) 39.900 g
Methyl p-hydroxybenzoate 0.075 ¢
Propyl p-hydroxybenzoate 0.075 ¢

g

Sterile demineralized water gs 100



20 "Exanples 1, 2, 4, 5, 16 and 18 are RAR-agoni st conpounds.
.-56 - R[err] represents 1—|51Iinear or branched

Cerr]-Cerr] al k no- r.oxyal k Iy J_onal |

substituted aryl or a¥%l kgﬁ e’éa"géﬂg% duceOIXpdunaé dco‘%"ngand"‘y"

whi ch may be identi caExampiéef flercalmt e regz)lmei\twﬂ:hcpher Famperan]ommyl

nono- or pol yhydroxyauéyone o % &ﬁ'{lé]cyurfdg)sélftﬁ& ALyl 4 a'iGamﬁO, aci d
oge t he

or peptide resi due, er wt trogen at om form
a heterocycl e, 27 Or 3(2r epr esents a dival ent radical which, from 10
right to Igft or vice-versa, has the fornula:

[err] i n which: . Y represents 0, S(On or Se(O ,n

n and n' being 0, 1d§r dotign with the proviso that when Ar is a
radi cal of formul a .(aa;oﬁp@uﬁd bf BRaGP1E[ Brr]=-CH3, a hal @gamoaigom or

the radical -ORerr] and e h di cal s rR3is
different from-CHerrJ, E{ig }l]élﬁj?ﬁgr ?35 ?f ?é?é ?O om hydr g%r?,o g

the salts of the conpound85%fethanula (1) when R err] 20 repleddit g a
carboxylic acid function, as well as the optical isonmers of the said
conpounds of formula (1). 2. Compounds according to Caim 1,
characteri zed Kﬁhthd@‘ﬁE#Oélié pantmentorm of a salt of an al kali

metal or al kaline-earth ngbaboufll 8kt fkARbL¥ELY Of zinc 25 org qfooa%
or gani ¢ am ne. 3. npoupnds ag¢cording to either of ai ms and

2, characterized in that Fﬁ@PEPBVrl] MEF&PERES kyl radical is 36-4Yfb$En from
the group consisting of-tB&liebhgl oidt RYRhodorsidop7upgbs butyl,

tert-butyl, hexyl, 2_ethyggféygyaﬂgéne-Pbulenc) 36.400 g
- Beeswax ' 13.600 g

- Silicone oil (*Abil 300.000 cst”
sold by Goldschmidt) 100 ¢

10 (f) Nonionic oil-in-water cream

- Compound of Example 2 1.000 ¢
- Cetyl alcohol 4.000 g
- Glyceryl monostearate 2.500 ¢
- PEG stearate 502.500 g
-~ FKarite butter 9.200 ¢
- Propylene glycol 12.000 g
- Methyl p-hydroxybenzoate 0.075 ¢
- Propyl p-hydroxybenzoate 0.075 ¢
- Sterile demineralized water 100 g

In this example, the compound according to

Example 2 can be replaced with the same amount

of one of the compounds of Examples 5, 92, 12,
15 19 and 32.



30 “octyl radicals. 4. Conpounds according to any one of the
.precedi ng clains, characterized ind4at the linear or branched
Cerr]-Cerr] alkyl radical is chosen fromthe group consisting of the
nmet hyl , ethyl, propyl, 2-ethylhexyl, octyl, 35 dodecyl, hexadecyl and

oct adecyl radicals.

TEST OF ACTIVITY

Results of differentiation tests on mouse

embryonic teratocarcinoma cells (F9) to identify the
5 RAR-agonist molecules as described in Skin Pharmacol.
3, pp. 256-267, 1990.

After treatment with the compounds of the
examples cited in the following table, the mouse
embryonic teratocarcinoma F9 cells differentiate into

10 endodermal cells. This differentiation is characterized
by the secretion of the plasminogen activator into the
culture medium.

The activity of the-product is expressed by the
AC5p Vvalue representing the concentration of the test

15 product which produces half of the maximum amount of
plasminogen activator secreted.

Examples F9 ACs5p (nM)
Compound 1 20
Compound 2 1
Compound 4
__Compound 5 21
Compound 16 33
Compound 18 34

These results indicate that the compounds of

20 Examples 1, 2, 4, 5, 16 and 18 are RAR-agonist
compounds.



