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*@00002* 1 [ | NDOLE] NAPT ARATI ON, COVPCSI TI ONS AND1( Gy 2002VER
MATRI CES CONTAI NI NG THEM SYNBSI S | NTERVEDI ATES The present invention
relates to novel [indol e]naphthapyran conpounds whi ch have, in particular)

Cont nooniOsfPROa oo SUBIIMEMMMERY 25 % =7 £he' o epar o P EPRELRA

{i ndol e] napht hopyrans ; - stdos2+«pr eparati oh of said synthesis internediates
and said {indol eJnapht hopyrans ; - photochronic conpositions and

phot ochr oni ¢ BW%&DW@%W%S EREEMONO %gg@& P CPOLBHRai n sai d
[ 1 ndol eJnapht hopyraﬁémlﬁﬁg W@W@)Wc 3 of changi ng

col or under the influence of a poly- or nono-chromatic light (Wfor
exanple) and of returning to their initial color when the | um nous
I rradi ati on ceases, or under the influence of tenperature and/or a poly- or
nono- chromati ¢ | i Mt PEsent dpEention, ealgtes éo F‘PY@t[lﬂ‘@lqiﬁ@fﬁhﬂﬂ)’@@hﬁ@ﬂp@umgnpounds

find applicag,. L n.vari. fi . . Jf act ure of . .

opit hal i ¢ 1EHERBgVe i Plrlgitn phBlotRtorfic openfls. HHEVBRIGEEN Iy s .
camera optics or -poaipeghdy)Rifthadip aitairiediaps, ivatsiclp areohiseall iARh¢ prpadevhces and
observati on devi ces, l?3| azi ng) decorative objects) bill elenents or even for

i nf or mat i on of svidd indlolginapbthoparansiscri ption (coding). 20 In the field of

opht hal m ¢ optics,, and in particul ar_the spectacles trad a_phot ochrom c
l'ens whi ch conpri $3% &{Epatfgn%reéyphc??l chrsgﬁ%‘gss%onﬁ UH laﬁ’iflst aﬁ sad 5 high

ve:

transm ssi O'PinhBle‘]:ﬁh%hﬂ%??ﬂﬁ?;Of ultraviolets, - a low transm ssion (high
colorability) under solar irradiation, 25 - adapted coloration and .

di scol orati on ki nghptoshromie cempesitionepidiotochomisepbtniuivartidler @gnses br own
Col or at 1B S eRBI U SaFr ORGSR PY o5 o nf enance o 1 the
591 23071 2 10 Moy 200 S USon bR dE B W hdking MR U e 1
t hese obj ecinfligscsolagpaly- erff meno-ghromasisHight (¥ ifevexzorpl@cnidwd rétenses teand
theref ore exRengl? coll St FOTrSIABLE RN &8s 6 Liad 368 sdRbeLyped by
temperature and/or a poly- or mono-chromatic light different from the first.
15 The photochromic compounds find applications in various fields, e. g. for
the manufacture of ophthalmic lenses, contact lenses, solar protection glasses,
filters, camera optics or photographic apparatus optics or other optical devices and
observation devices, glazing, decorative objects, bill elements or even for
information storage by optical inscription (coding).
20 In the field of ophthalmic optics, and in particular the spectacles trade, a
photochromic lens which comprises one or more photochromic compounds must
have:
- a high transmission in the absence of ultraviolets,
- a low transmission (high colorability) under solar irradiation,
25 - adapted coloration and discoloration kinetics,

- a tint acceptable to the consumer (gray or brown preferably) with
preferably a maintenance of the chosen tint during the coloration and the
discoloration of the lens,

- a maintenance of the performances, the properties, within a temperature

30 range of 0-40°C,



phot ochrom ¢ conpounds whi ch they contain; conpounds which nust 5
furthernore be perfectly conpatible with the organic or i norgthMay20pport
whi ch constitutes the |l ens. Mrreover, it is to be noted that obtaining a
gray or brawn tint may necessitate the use of at |east two photochrones of
di fferewoeensorn, i. e. having distinct nmaxi mal absor pti oreagwusisengohs in
the visible. This association further I o i nposes ot her requirenents of

t he photochrom ¢ conpounds. In particul 31 the coloration and di scol oration
kinetics of the (two or nore) associated active photochrom ¢ conmpounds nust
be essentially identical. The sane applies for their stability with tinme
and also for their conpatibilify wth a plastic qr. inorganic support. | S
Amongst the nunerous SEE‘B%‘S‘E‘Hr Shrabiliynpnerd sthesss pRigRdiyes ns‘?%’é‘t‘pﬁgﬁfr Gt

o ol o RBRAARNEARG B <6l fRFNEGY ApEnRREN | DO LR BaLents
US- A5, 200, L 16, Thesé: Ser23&hafitierisies dre 4lin 1 79 detdBniked, 420, (hé4 active

US- A-5, 451, 344) US-A- 5,458,814, WD A-95 05382, FR-A- 2,718,447) WO A-96
| 4596) WO A PhQtashromigo FOMRPUNAs  Mehighe sBIgY cIFomall| FAMROURdS diial, must ch are

of the faqr I = e : L Ia t i t he
speci fi cgt %@h eo?%vggpa o‘\:/tg'S %p%lgggﬁ ‘t@?@?‘“?ﬁs“g&%ﬁgéﬁﬁé‘gﬁ 'P@Ea y do
have one or consteues tidlendasi ¢ properti es sought after) such as a high
transm ssion in the absence of ultraviolets and a high WO 99/ 23071 3 10
May 2002 PCT/ | TSIEPeeouesp ik ds 3P s mpiegl thatiobtaiping, a iy @ir broym tinbmayof t he
conpounds d I i ar =y i of. .
properties g’%ﬁ‘g‘c’h‘?ﬁgft @éep&ev\ﬁf g%ﬂg%ﬁgt»‘{]og@éogﬁs’%éﬁ%:gp ??hqﬂéérgﬁ%%@g{sf (l)'né'(k)}}eavmg

sati sf act or Wistintt alagEnalhdbebrptiaoy wevelangtifsaint theeesibled (Ihis asdolciatioh Nfurther
particul ar, none of these, compounds is intrinsicall ylﬂ‘gr ai/ or brown and tile
5 necesdPt y IGPOKS| HBLTarFIHEmERn'S (2] the RhotRar IR FomBoWEs. [ PaBicaias, te of

these two ti e j : cm: Vv t Lnianse. and nmace
or |ess corrﬁPFg%rraéﬁ%%arg?/éa sﬁ%ﬁ@ﬁwﬁgﬁgg Int Z{é?/? 2’? bﬁ"ggﬂa%%o%lg%?l e's‘/(%ri bed
(WO-A-96 t 4hSrhroftie sempumdiands bareesegaakly edenyicali Thasamle applidsdor their
yel | ow/ orange, and in the violet/blue. However).o the first band (yellow) is
far less | ne@dRy atith e erdaio taf ‘gf‘ftqﬁ’é@@t‘gﬂ% @ Pty of 180ggAwC
phot ochr omi ¢ ﬁgﬁg ng is far frombeing satisfactory. Although the general
formula IA o? the patent application WO A-97 21698

15 Amongst the numerous photochromic compounds described in the prior

art, benzopyrans and naphthopyrans may be cited which are described in patents
or patent applications US-A-3,567,605, US-A-3,627,690, US-A-4,826,977, US-A-
5,200,116, US-A-5,238,981, US-A-5,411,679, US-A-5,429,744, US-A-5,451,344,
US-A- 5,458,814, WO-A-95 05382, FR-A- 2,718,447, WO-A-96 14596, WO-A-
20 97 21698 and iﬁ the Research Disclosure No. 36144, which are of the formula

below :
R1 R2
T
Ré
RS R3
R4

These compounds claim to satisfy the specifications defined above. In
25 reality, if these compounds really do have one or more of the basic properties

sought after, such as a high transmission in the absence of ultraviolets and a high



i ncludes [indol e] napht hopyrans, such [indol e] napht hopyr ans ar ﬁ[f&géoo
‘described in this prior art document insofar as said docune P ﬁot

i ndi cate any nmethod of 5 synthesizing said [indol e] napt hopyrans.

[ 1 ndeno] waBbbemyr ans are effectively described in said d®CIEss2i9¢ no
means of access to the [indol e] napht hopyrans is suggested. It is to the
credit of the Applicant to have proposed 3uch a neans of access {an

ef ficient synthesis nmethod) and to have di scovered that this type of
conmpound possesses particularly advantageous photochrom c properties. Mre

20 specifical { u I t LS the
yel | owr/ orangeglbéabggt}céo&géﬁ girqpa ﬁl hﬁ JK?nr%:xéﬁ:alrﬁ g&ﬁﬁ%ﬁdéo#%&gbg Il?lq‘ﬁ'; even
at 400 aSSOCha&eememtdpldrapmbmaasmIo@tl&tpreﬁed«emidgﬁSafteThﬂﬁch blagesdsggt Of

the present invention is [indol e] napht hopyran corrpounds of formula (1)
May 2002 wo 9mfsb¢pr04!ur&on ofstipfacigry amiclerwhishimmy Fwta@mre%mdmtml -ent ,

e Y BRI TR R ind WS o RO ST

12 carbon at Ol%?c,essuv%f wing adaddiddsdl Ghbch@ntd dstaw mgotﬁaxmnafbfqaarsb% at ons
or 4 to 24 carbon atons respectlvely inits basic structure and at | east
one het er oat oS doersubgist-r om sul fur, oxygen and nitrogen ; said basic

structure optional | 3% e _substituent

Sty ucture, opCi onal Ly bl aial b UhES B! BAEL shERR: BRIGISGHURSIIT™, |

| i near or br mbqﬁloalﬂayﬂs oy e pisisly hage BechQiedchbed(MOD- 20O NBIV6Y. Bhdsk BEAr OF
branched al koxy group having 1 to 12 carbon atons, -~- a linear or branched

hal oal kyl or wdéar«mraélwmat@ iR Eapslorvierangssanscin the viplatdlues Howeverc ~ - C
>?) al kyl r. ted with tJeast
on)e hal )c/)g En Sﬁgnégd&ée)ol‘@ lg?%ﬁﬁ%rlggzﬁ% fﬂ%;%gﬁ%ﬂgﬁ?ﬁ%egﬁ CO;%BOUQ 2V near
or branched ad kgnye p@i’tﬁ&lﬁodﬁ%/aal&@lazlstf& ftén GaingQAtisFhas®y. and notably a vinyl

group or an allyl group, ) 20 - an -NHR gro
representing a i ngﬁhmt&h the EWFH%JOEPWI[R @W%ﬁvlaﬁ@l@tl?@vﬁge‘aﬁﬁéhﬁﬁ ons,

(R4)m includes {indole]naphthopyrans, such [indole]naphthopyrans are not described in
this prior art document insofar as said document does not indicate any method of
15 synthesizing said [indole]napthopyrans. [Indeno]naphthopyrans are effectively
described in said document but no means of access to the {indole]naphthopyrans is
suggested. It is to the credit of the Applicant to have proposed such a means of
access (an efficient synthesis method) and to have discovered that this type of
compound possesses particularly advantageous photochromic properties. More
20  specifically, they possess a particularly intense first band in the yellowsorange, a
second band of high Amax and a high colorability, even at 40°C, associated with
rapid discoloration kinetics.
Thus, the object of the present invention is [indole]naphthopyran

compounds of formula (I) :



10 My 2002 - WD 99123071 5 =a PCTNS98/zI1930 -~ ,. group) R and R',
identical or different) representing independently a |inear &0 May=200@ed

al kyl group having t to 6 carbon atons or representing, together with the
nitrogéen WOMBMo which they are bound, a 5- to 7-nmenber edausysmisiseh can
conprise at |east one other heteroatom sel ected from oxygen, sulfur and
nitrogen) said nitrogen optionally being gubstituted with an R'"' group, a
| i near or branched al kyl croup, having 1 to 6 carbon atons, - a

met hacryl oyl group or an acryloyl group, 1o - an epoxy group of fornula :
-0 (CH2)n \2~ HZ in which n =1, 2 or 3 O-@n aralkyl or heteroaralkyl
group, the linear or branched al kyl gr aviig 1 to 4 carbon atons and
the aryl and heteroaryl groups having tRe"dsfinitions given | S above) or
said two substituents RL and R2 toget hej an adamantyl, a norbornyl) a
fluorenylidene, a di(Cl-C6)alkyla iHene or a

spi ro( CS- C6) cycl oal kyl ant hgﬁ_@e ; said group optionally being
substituted with at | east n

R2 : aryl or heteroaryl group; - and R4, “indgntical or different,
i ndependent |y represent - hydrogen, - a\halbgeh) and notably fluorine,
chlorine or bromne, - alinear or bra al kyl group having 1 to i 2

carbon atons (advantageously 1 35 to 6\carbon atons), - a cycloal kyl group
having 3 to 12 -carbon atons, 10 May WO 99! Z3071 6 PCTI US98121930 a

| i near or branched al koxy group) having to 12 carbon atons
(advantageously | to 6 carbon atons), - al oal kyl, a hal ocycl oal kyl or
hal oal koxy group correspondi ng respectiWlamto the al kyl) cycl oal kyl,

al koxy groups.abpove, substituted with at |east one halogen 5 atom notably
sel ect ed fronf‘?“’gk‘iﬁi:ne, chlorine and brom ne,

* R} and R, identical or different, independently represent :
- hydrogen,
5 - alinear or branched alkyi group having 1 to 12 carbon atoms,
- a cycloalky! group having 3 to 12 carbon atoms,
- an aryl or heteroaryl group having 6 to 24 carbon atoms or 4 to 24 carbon atoms
respectively in its basic structure and at least one heteroatom selected from sulfur,
oxygen and nitrogen ; said basic structure optionally being substituted with at least
10  one substituent selected from :
+ a halogen and notably fluorine, chlorine and bromine,
+ a linear or branched alkyl group having 1 to 12 carbon atoms,
+ a linear or branched élkoxy group having 1 to 12 carbon atoms,
+ a linear or branched haloalkyl or haloalkoxy group corresponding respectively to
15 the (C;-C)») alkyl and (C;-C,3) alkoxy groups above substituted with at least one
halogen atom and notably a fluoroalkyl group of this type,
+ a linear or branched alkenyl group having 2 to 12 carbon atoms and notably a
vinyl group or an allyl group,
+an -NH> group,

20 -an -NHR group, R representing a linear or branched alkyl group having 1 to 6

P
carbon atoms,



- an.aryl or heteroaryl group having the sane definition as that gi ven
above for Rl , R2, - an aral kyl or heteroaral kyi group, t hd0M 02
branched al kyl group having 1 to 4 carbon atons and the aryl and heteroaryl

groups. hawbgﬁutol;‘e sanme definitions as o those given above pEfukdrz1930R2 - an
am ne or amde group: -NHS, - NHR - CONH~, - CONHR, ~~or -CON/ R R, R
havi ng their respective definitions given, above for the am ne substituents
of the R, R2 values: aryl or heteroaryl ,°>1S - an - OCOR6 or - COOR6 group,
R6 representing a straight or branched al kyl group having 1 to 6 carbon
atons or a cycloal kyl group having 3 to 6 carbon atons or a phenyl group
optionally substituted with at | east one of the substituents |isted above
for the R, R- values: aryl or heteroaryl; mand n are, independently)
integers of 0 to 4 ; 30 RS repregent_s - hydrogen, - a linear or branched
al kyl group having 1 to 12 carbdp atons (advantageously 1 to 6 carbon
atons)) - a cycloal kyl group havigg-3 to 12 carbon atons, 35 - a |linear or
branched al kenyl group having ? to 12 &8"Pon atonms and notably a vinyl

group or an agi yld B"OfRntical dr RIGESht, PprBERAY indESiHen®Ph ilmeglé%@@gcﬁi tut ed

with at | east one of the substituents |isted above for the ues:
aryl or het eralgyl\group haMingvhyo 8@8bowRaIGad ZBRPlesantET NG 8 ¥28QAhe naroglOR,; )

- COORS or CONHRJ grou g%’ r epr es nti_nq strai (P]Jt.or ranched al kyl group
having | to @[@Brtgo"ﬁh‘g{’é TF WGt gal 9(3!‘“‘6’?‘8?8 GEL WB‘CE @B ¥MPASBSh at ons
or a linear Ogadbr@achedr aﬁe'f&Bé/tbrrxgrsQl!é&eHaﬂbtﬂgo?ygteﬁ, 'salfﬁﬁrahgﬁig%gﬁsﬁrﬂ?ut od

notably an allyl group or a phenyl or benzyl dgroup option
with at 5 | eastrogmeptionalhebsupsibstitred withiastRet gatngy @ linear driteadthedRalkyhl ues:

aryl or heteroaryl) - t hacryl oyl group or an acryl oyl group, - an epoxy
group of for rﬁS‘P‘éiX-h V*(*é:ﬁaégﬁf\a%%f’ ® which n =1, 2 or 3. O Ampbngst said

conpounds of fopaianfdyl gPpVdantBRAGV I are of formula (1 1 ) below are
preferred: a R3 (I 1)'§in which™ ~ '
10— anepoxy group of formula : '

'—O“‘(CHz),T—%{;CHz inwhichn=1,2o0r3,

O

- an aralkyl or heteroaralkyl group, the linear or branched alkyl group having ! to

4 carbon atoms and the aryl and heteroaryl groups having the definitions given
15 above,

or

said two substituents R, and R, together form an adamantyl, a norbornyl, a

fluorenylidene, a di(C|-Cg)alkylanthracenylidene or a spiro(Cs-Cg)cycloalkyl-

anthracenylidene group; said group optionally being substituted with at least one
20  of the substituents listed above for R, R; : aryl or heteroaryl group;

* R3 and Ry, identical or different, independently represent :

- hydrogen,

- a halogen, and notably fluorine, chlorine or bromine,

- a linear or branched alkyl group having ! to 12 carbon atoms (advantageously |
35 to 6 carbon atoms),

- a cycloalkyl group having 3 to 12 carbon atoms,



Rl and/or R2, identical or different, independently represent optionally t
5 substituted aryl or heteroaryl groups whose basic structurd May 2802.ct ed
fromthose of the phenyl, naphthyl, biphenyl, pyridyl, furyl, benzofury(l

di benzof ¥¥Q P23y C1C6) al kyl carbazol e, thienyl, benzot hi enyg?'r’éfﬁ?ﬁ&ﬁ@t hi enyl
and julolidinyl groups; R and/or R2 advantageously representing a phenyl
group substituted in the para position ; 20 R3 and R4, identical or
different) independently represent hydrogen) a |inear or branched al koxy
group having 1 to 6 carbon atons, a halogen, a |inear or branched 10 May

2002 \WO 991 230-9a11i5’£§F'}J§%§1n|%R‘93|391k§x§‘£¥dﬁ ,HMHT% I{ﬁ%‘(l'zirk%rﬂm%xitégﬂﬁﬁ?@ﬂa\:ﬁgﬁg&ggﬁ) a

nor phol i no group or a dial kyl am no~group -

i ndependent |y f&pf embot ammnis)near or branched al kyl group having 1 to 6
carbon atons ; ;. represents hydrogen, a |linear or branched al kyl group
having t to 6 bRl aﬁw&ﬂycgﬁﬂagpr BAIRPIkPXY E54A EATSSRORSHRH JasPestiveliriay |
group, a - CORQy, 'fﬁﬂﬁm r tu,: r ai r
branched al kyl eg:;raoulp' a%/Q:aFlk t F@z%géogpggﬁ%%ggsggtgﬁégﬁb‘(?g? ﬂgﬁ%ﬂ fqmog%n
substitut ed pleeyl nateblpaslzyied dromu fluorvm rbkirinerad bodrainet uents (R, R2 RS) of
t he conpounds of the invention, they are sone i,ch copprise and/qr form at
| east one pol yriSrarykhetesertylgroyp havipg thy ﬁ%‘ﬂﬁ%‘?‘é‘hﬁ‘%‘é‘wye k1,
presence of sqg% reactive groups can prove to be advantageous. Thus, the
present inventi®n includes, in its first object, [indole]naphthopyran
conpounds, suchmnasalitel omteteratraliey] grdups eheslineac bribeanched alkielsgraip h@dsg | epe

pol ynmeri zation and/ or cross-|inking reactive group; .said group consisting
of an al kenyl 435ben ataa%*ééb%awyapdwwwa%lrgr Pps/geww thersage @ finitions as

met hacryl gyl , VAR aIYA [Toler e oup. Thus, the conpounds of the invention
whi ch bel ?rqg ttg&f%‘?ﬁcﬁbgges can%l;!g"r’grasped as nononers) of different nature
or not, whi ch -eanmieact amidelgroupe AN ey eSTHR G/ CONKL h CONTER, co- nononers in
order to form honopol ynmers and/or copol yners which are carriers of a

phot ochrom ¢ functi onali/f{y-(i nsof ar as sajm!30 nononers of the invention
bear said phot ochrorri‘cN(unct_'i oR&l i +y9cand possess the nechani cal properties
of macronol ecules. It forlrows that anotherz.Qbject of the present invention
is formed by these linear or branched honopol ymers or copol yners, at | east

in part constigt gt gt Piidd et 0RpesndSdthitidie éiwﬂﬁoive%nﬁéaém@;he&huémé he

A A o~ r

above-nmenti oned conpounds of the invention can be envisaged a
cross- | i nki ngoftherR g Rpavalues: agyhot hateroaghct i ons whi ch can' al | ow bri dges

et cul at 08 ( 5o SEDRGr oL AGRORS et RoutPEn-alE be BBTGPhBERaRb sl

constitute an rhmreeq:ttooé chidBnPhESERy 4 BYASdIkPNgroup haviMBYs €9@2%ca¥¥dn
99/ 23071 9 PCTNS98I Z 1930 The conpounds of the invention -

[ i ndol e] napht hopyraresphshylf grewm bpti¢nallysubstisutedbyristi atlddast angofybnsubstitwratsner by
t he condensatij.on,-, of ampound of for mul 11) ,below OH (I1) {RA)mS in
whi ch R3 , R4h§te?nat&?1vcf ﬁr&ﬂ;«?bgﬁﬁqﬁfﬁemﬁfﬁeé@a ence to fornula (1) above;
Wi th a propar gyl dfd mheOiabp@eathaiaégerdbrbes aul a (111) below R, RZ OH ~\
{11l) H10 in which R, andpRZ are as defined with reference to fornula (n
above (thao conBenematseots :r eacti on can be carried out in solvents such as

t ol uene or tetﬁacgﬁdrofuran in the presence of a catal yst such as
par a- t ol uenesu¥YRET aci d or bromacetic acid) or

- a linear or branched alkyl group having 1 to 12 carbon atoms (advantageously 1
to 6 carbon atoms),
- a cycloalkyl group having 3 to 12 carbon atoms,

25 - a linear or branched alkenyl group having 2 to 12 carbon atoms and notably a
vinyl group or an allyl group,
-a phenyl or benzyl group, optionally substituted with at least one of the

substituents listed above for the R, R, values: aryl or heteroaryl,



15 - with, in the presence of titaniumtetral koxide (especially titanium
tetraethoxi de)) an al dehyde of fornmula (111"') bel ow 10 May1@®ay 20090
991 23071 PCTI US98/ 21930 10 R~ (I11') R2 CHO in which Rl and R2 are as
defined with reference to fornmula (1) above (see EP-A-0 S62 91 ~ for

exanpl e conpounds of the invention obtained by this condensation
and V\hlg’?épgpﬁf formula (la) below (formula (I) in whi chf §9%‘ e then
optionally, for the preparation of the conpounds of forrmula (n in which RS
~ H (formula (Ib) below), after deprotonation in the presence of sodium
hydride) reacted with a suitable electrophilic conmpound of formula R X) in
which X is a leaving group ; which can ~ o be schematized by the reaction

bel ow n (R3) n RLORE! LOORP v CONRR.Ngrdas er ReepFbiefting @Tstrh 'ﬁofvégbtnb j s of
the [indol e] napht hopyrans of the invention,’novel conpounds of fornula (I1)
are used on tateyl @euprhaving hiri6 carboo s efa Q8 ldadieyingraup (having Joto & daebon

correspondi ng, al dehyde derivatiye n the other. ai d..conpounds of fornula
(111) are kn igr%éhlin aér°§\(;br{a %aﬁi‘a’“iyﬂgf%ai]ﬁamg gr{ﬁq&r%@q@?ﬁ AREEdr om t he
cor r espondi NGiok@lPae aBECEodp Y al shey i BRyIIBBGH ioBREhaNYL e WilleaPat ent
application WO}A-)SG a114'59%-.b 'brhe akéeht o%e is i %ls%?fﬁggmre?r (':Qisglgétglrlee?glg‘reaetpar ed
accor di ng3t o leasbore efthe sehstisuents listed 2boveforgtie R R afalues 20y k erceteraamyl( cf .

WO A-96 14596 and cit references) . The al dehyde derivatives of r, R
(Riym 10 N3 00 ey 6T Bh 4R 565 ov 0%,

- an epoxy group of formula :

—O0—(CH,)—CH;—CH, inwhichn=1,2or3.
N/

O

10 Amongst said compounds of formula (I) above, those which are of formula
R, R,
O ,
R,
0w
N-R

R,

(I1) below are preferred:

in which :
*R, and/or R,, identical or different, independently represent optionally
15  substituted aryl or heteroaryl groups whose basic structure is selected from those
of the phenyl, naphthyl, biphenyl, pyridyl, furyl, benzofuryl, dibenzofuryl, N-(Cl-
C,alkylcarbazole, thienyl, benzothienyl, dibenzothienyl and julolidinyl groups; R
and/or R, advantageously representing a phenyl group substituted in the para
position ;
20 -+ R, and R, identical or different, independently represent hydrogen, a linear or

branched alkoxy group having | to 6 carbon atoms, a halogen, a linear or branched



PCT/ US981 21930 (I11) are obtained by a rearrangenent in acid nedium(cf. J.
Org. Cdient. t 977, 4?, 3403 ). Said original conpounds of fGOMaui2802] )
above open up an original and magnificent route to the preparation of

[ i ndol e] r@wohegryr ans of fornula (1) of the 5 ° invention. pbseshivee ot her
objects of the present invention consist of - the nethod of preparing said
[ 1 ndo(e] napht hopyrans from said conpoundg of fornmula (I1) (nmethod specified
above) ; - said conmpounds of fornula (Il) thenselves ; t0 and - the nethod
of preparing said conmpounds of fornula (Il) ; a nmethod described bel ow.

Sai d conmpounds. of forrmula (I1) are obtained according to an origi nal

synt hesi s schilk¥ $RHR 8aViagloifst cpdea aems.kh SIMPRAINoRgropR of ahdigikyvlamano i n t he

t, 15 of : v ’ i i i
2 ubm t 11 ng EREP oon ] s B st hependi) pR PR BB AR Er R,
R4 m and n argkggrowf havimk Wd ficarbéresense to fornmula (1) 20 and Z represents

hydrogen or a | abile protecting group such _as an acetyl group ; to a
Curtius rear raRgespessents ihydgem a tineasior diranchpd abiyingsrupdhanng drimf earpon | )

WO 99/13071 1 Y — "o~ V1L ~=CR4) m
activati ngD sa"lRo c'oarrr%g%ﬁod\gg&%%sruﬁuﬁ%%g‘ %ﬁ)&%£5§[a r)c())tu Bt {d\loljﬁq% f?go&ﬂegrence of
HNO- , and r eQONHRy, gaip] Ryatpresdnitlg aostiainhn dr brdnchabalkyingraap aving 106der to
obtain the correspondi ng azide of formula (M11) (R3 13 (VIll) (R&AYMS5 -
phot ocheni cal $PWAEFRDBINRPtERRY HibsHtedPhepYler beBzyigredm t he corr espondi ng

a0 oot °t mbhes BB FR 1,6, RYPOF IRUompHIE: 6 thethvenkn "°

they are some which comprise and/or form at least one polymerizable and/or

10  cross-linkable reactive group. The presence of such reactive groups can prove to
be advantageous. Thus, the present invention includes, in its first object,
[indole]naphthopyran compounds, such as defined above, whose structure
includes at least one polymerization and/or cross-linking reactive group; said
group consisting of an alkenyl group, advantageously vinyl or allyl, or of a

15 methacryloyl, acryloy! or epoxy group.

Thus, the compounds of the invention which belong to this class can be
grasped as monomers, of different nature or not, which can react with themselves
and/or with other co-monomers in order to form homopolymers and/or
copolymers which are carmriers of a photochromic functionality (insofar as said

20 monomers of the invention bear said photochromic functionality) and possess the
mechanical properties of macromolecules.

It follows that another object of the present invention is formed by these
linear or branched homopolymers or copolymers, at least in part constituted by the
compounds of the invention.

25 Similarly, the above-mentioned compounds of the invention can be
envisaged as cross-linking agents having reactive functions which can' allow
bridges between chains of photochromic or non-photochromic polymers. The

reticulates (products of cross-linking) which can be obtained also constitute

another object of the present invention.



The acids of formula (V) (formula (Va) when Z = H; formula (Vb) when 1o Z
~ H), whose hydroxyl- function is protected or not by a |abi | Maye8ddh are
easily accessible fromthe correspondi ng benzophenones according to a

synt hesi §,4 fipheydescribed in the application WO A-96 1459%Tﬁ§9§'/2f§§5 ds
undergo, in"a way known per se, a Curtius rearrangenent in order to
generate the amnes of formula (VII). It 'bs hi ghly recormmended to carry | S
out said Curtius rearrangenent under mld”conditions according to the

reacti on schenme bel ow WO 991 23071 10 May 2002 PCT1US98/21934 13 Uh Qz /
[/ (RBn\ \ I (f ~s)yn\ \ ~COH --~ ~COCH ~Va~ , ~(R4A)m(ub) / / / | R
"(R) (') \'\ | Theicooppunds of thg invantion--Njidolgnaphtespyray wf fueaiyla () (Ra) m

/1J ((with Z ~ H.: tably Z = acetyl 0 . _The (Va) --~(Vl)

t ransf or mat i oﬁmc%{en&(b} mﬁ%ﬁ’u%g%"ﬁ’%‘dﬂﬁ%ggﬁﬁgﬁé’&gﬂggéﬂ bed in J. An Chem Soc. ,
| 972, 94, 6203 HeffpoiHaRI@UREAIMEII Babkangement (Vb) -~ (V1) 5is in
general carried out in refluxing toluene in the presence of

di phenyl phosphor azi de (DPPA), ttiethylam ne (NEt3) and tert-butanol
(tBuOH). The protected am ne function o%) he conmpound (VI} is deprotected
in order to lead to the conpound (VII)) nerally with trifluoroacetic acid
i n dichloronethane. 10 The aromati ¢ nucljeophilic substitution via the

di azotation of an arylam ne (transf<¢ (Vi) --> (VILI)) is well known
to the person skilled in t,)g h scri bed notably in Yogel's

Text book of Practical O ganic Chew s {th edition, p. 922 and seq.).
Finally) the azide (VII1), by photochrongc rMHrrangenqn), |l eads to the |5
carbazole of formula (1l1). This type of keayrangenent of an

ort ho- azi dobi phenyl is notably descri bed Jhe Chem stry of Heterocvcles
(Georg Thieme Verlag Stuttgart, New Yor 90, as neans of access to
carbazoles. In the hypothesis wherein Z $H the hydroxyl function of the
carbazol e obtained nust still be deprotectied. This deprotection step is
carried out in a 10 May 2002 WD 99J23071 14 PCTNS98/ 21930 manner known
per se. T@us) in order to deacyl ate such &BRPunction, the mild conditions
bel ow ar e "advant ageously operated under: in tetrahydrofuran with 0.5 N
sodi um hydroxide at OC. It is to the credit of the Applicant to have
prepared and .t ested,t hg original 5 goapoun f formila (I escri bed
bove: “sar . dbiminES Boe e i & EEFRA DM eiree SRRt BERR O o
properties. Nore speieh i pepatdylictainel daiative onfperadsIIDasiess a hi gh
colorability, with higher Amax val ues that the known napht hopyrans of

anal ogous structure. 1 R,

OH \\ (1)

H

10 in which Ry and R, are as defined with reference to formula (I) above (the
condensation reaction can be carried out in solvents such as toluene or
tetrahydrofuran in the presence of a catalyst such as para-toluenesulfonic acid or
bromoacetic acid)

or
15 - with, in the presence of titanium tetralkoxide (especially titanium

tetraethoxide), an aldehyde of formula (II1I') below :



Furthernore, these conpounds are conpatible with the organic polynmer or I 0
I noreanic material support matrices. both in the form incl udddMan2ees d
matrices and in the formof a coating of said nmatrices. In solution or in a
pol ynmer n&Or9wR3071 he conpounds according to the invention aRETAAYSRINES or
faintly colored in the initial sate and rapidly devel op an intense

col oration under W light {365 nm or a |ljght source of the solar type. ! 5
Final Iy, they regain their initial coloration when the irradiation ceases.
According to another of its objects, the present invention relates to the
use of said conpounds of formula {I) of the invention as photochromc
agents. In other words, the Ap ant presently proposes: - novel

phot ochrom ¢ conpounds whi ch consj f the napht Hdpyran 20 derivatives
such as defi ned above ((indol e] rans), taken alone or in a mxture
of thenselves and/or with at |east one *f’ﬁ)er phot ochrom ¢ conpound of

anot her type and/or with at | east one non-photochrom c col oring agent; -
novel photochrom ¢ conpositions which conprise at | east one napht hopyran
derivative ((ijpqalie] Rk ROD¥RIASHnEI G lih asfeftbe RPRrALIAVD BBUL Rke 8P-29 | east
one (co)polyner andlor reticulate having at |east one of said naphthopyran
derivatives ofS62i9dSifpraxampim- in its structure. Such photochromic

conpositions can cantain e one ot her . phot.ochr om ¢ conpound, .0

anot her type and/ o%ﬁ%of@%?&soﬁz&ﬁ(5?1"—'38&8?(S’éfﬁ‘ e ‘@Pﬁﬁ'@sag ﬂ'ﬂ‘g ﬁ’ﬁkf}'or at
| east one st ahid bzioRguRgBNbelow (It (I2R0WhicRNQ 991?]2&&% dpridiatil, YaP§le 21930
Sai d photochrom ¢ conpounds of another type, non-phatochrom c col ori ng
agents) and stpadpatdtonred the-compouadeoplormnlagi) inpylochuBs ¢ K (formulagly) belopgr son

kKilled in th t,. Conbi.nat i f phot ochy.om : ds of the. i ti
andl or 5 phot S6H JFRTERTBHIDIMAL BrestiRe YNNG SATES KM BigBApounds

of anot her typR:AEEREHpbthddTToRRHIOR ;RT In WhizhPesstl 1EM)iRd Laeug?wa' ded
which are suitable for generating gray or brown tints. Thé compounds of the

i nvent i on,l0nobabthemaizphby theheantioo belowpounds, can be used in sol ution.

Thus, a photochrom c solution can be obtained by dissolving at | east one of
sai d conpounds in an organi c solvent such as tol uene, dichl oronethane,
tetrahydrofuran or ethanol, Thegsolutions obtained are in ggperalR col orl ess
and transparent. Wen expd%e o® sunlight, they develop a hig Col%orati on
and regain the colorless spate' en they are placed in an ar¥
exposure to the sun's rays lor,

n ot her words, when theyare
submitted to I5 L, ~\f MR e al a\emfojrobbuecorl:?
the order of @ROTTO Dy wefi ght) is FEIZTC ent

3§mt rg jr oduct ( of
0 Ol nt ense
col orati on.

(L)

(R (R

Thus, for this synthesis of the [indole]naphthopyrans of the invention,

novel compounds of formula (II) are used on the one hand, and compounds of
15 formula (III) or the corresponding aldehyde derivatives on the other.

» Said compounds of formula (III) are known to the person skilled in that
art and are obtained from the corresponding ketone according to a method
described notably in the patent application WO-A-96 14596. The ketone is itself
commercial or is prepared according to known methods such as the Friedel Crafts

20 reaction (cf. WO-A-96 14596 and cited references). The aldehyde derivatives of



The conpounds of the invention {[indol eJnapht hopyrans of fornula él&% can
al so be used as a photochronic material dispersed uniforny 10Man 00%ss or
on the surface of a polynmer matrix. In fact, the nost interesting

appl i qatgﬁgﬁlﬁ&,the 30 conpounds of the invention are thosgynisegRigaal the
phot ochr IS di spersed uniformy within or on the surface of a polyner,
copol ynmer or m xture of polyners. The (ccﬂpvlymer matri x which conpri ses
sai d photochrone of the invention (at |east one, in a free form and/or in
the formof a (co)polynmer andlor reticulate, and/or in the formof a

phot ochrom c~ conposition, such as defined 25 above) constitutes another
obj ect of t he (15 asccphtained By ¢ ireprangeraentdn Bejd gneshum feft drdrg: &ieom |QRT.cH, can be
envi saged in heigr to obtain such a matrix are very varied. Anobngst those
known to the person skilled in the art, the diffusion in the (co)polyner)
from a suspension eSaabbikiharconipdubes BhRIrRGR @ Bboldlogensig b€ @REInA| hnd I N @N
aliphatic or aromatic hydrocarbon, or in a 3o glycol, or from another

pol ymer mat r i miageidigens owe te thefpsepasation fdindvlednaghthppywpemof formula@l)Miyhe2002
WO 991 23071-16 PCT/ US981 21930 conmonly carried out at a tenperature of 50
to ?00C fo a“Bg? '‘BY of time of 15 ninutes to several hours, accordi ng to
the nature of the PRisyfRIothlobietts G Present MBI doatisQdY :t echni que consi sts
in mxing the photochronme in a formulation of polynerizable matrices,
depositing this mxtheemathed sofr fraepariog iszida [indpig)naphthopyranenfremr rsgidng out

t he copol ynerj sation. ese, | enent at i techniques , and others, are
described in onﬂ‘?f gﬁé)nwlaéﬁghg&g? 3‘?@%‘%&%% azines and their use in
phot ochrom ¢ | ensessaid¢dhpsiingslof fornamr! (11§ theRftefvechr om ¢ Pol yner Systens) Ed.

Bl ackie and Son Ltd - 1992. In accordance with a variant of this object of
the inventdonmandit is also | o envisaQable to graft the photochromes onto

the (co)pol yners. TRhus ihventi.on also rel ates.t.0 the 0) pol rs
grafted by at |east 5nféw(§ﬂ[3 gt#gpﬁ%rt"&ﬁ?lgr?‘?&poﬁgéscpf6%@1@%6&& aTH"Gﬁ’,O t he
expressi on " (&QimsddbeRw.matri x conprising at | east one photochrone of the

invention” means both matrices which conprise said photochrome in their
mass and on their %mfcam@pummfr&mm&@:(gg@sﬁ ob@ingg asgerdingStplotaidindne. The

foll owi ng produgts can be nentioned. as ex | es .of pol iCc materials
preforred forBRERESTomEY 1P ARG Seims ARt B o et ROlSso0 At &2 Eor di ng
to the i nwentdreBdaptedofipdch elitesanital Ge afuedisakkathe comypilseal kyl, aryl or
aral kyl poly (nono-) di-, 20 tri- or tetra-) acrylate or poly {nono-, di-,
tri- or tetra-) netHh@iinpgthe compeund pgfosmulady3t one et her and/or ester
and/ or carbonate and/or carbamate and/or thiocarbamte and/or urea and/or
am de group, - polystyrene, polyether, polyester, polycarbonate (e. g.
bi sphenol - A pol ycarbonate, diallyl di@hylene glycol polycarbonate),
pol ycar banmat e, 35 pol yepoxy, pol yurea, polyurethane, poiythiourethane,
pol ysi | oxane, polyacrylonitrileZ>Tp q de, aliphatic or aromatic
pol yester, vinylic polyqﬁgh cle acetate) cellulose triacetate)
cel l ul ose acet at e-propi onate o W but yral , 10 _Nay 2002

COOH V)

(Redm

in which R; Ry, m and n are as defined with reference to formula (I)
20 and Z represents hydrogen or a labile protecting group such as an acetyl
group ;

to a Curtius rearrangement, in order to obtain the compound of formula (VII) :



- WD 99R3071 PCT/ US98R1930 17 ' - copolynmers of at |east two types of

co- pol vireri zabl e nmononers sel ected from precursor nonomers Av 2002 ymers
| i sted above (notably selected from (nmeth)acrylics. vinyis, allyls. and

mi xt ures WO83TY | and - resins) having a nanobi phasic strﬁg’H?éﬂ‘Wt ai ned
by copol ynerisation of a 3 m xture of at |east one or nore difunctional
nononers of type (a~ and one or nore difun@tional nononers of type (b): *
t he di functional nononers) of type (a) being of one or the other of

formulae (A) and (A') hereinafter + formula (A) tO R ~HB R CH=_ -C
(OCHR-CHZ ) a OCO0- ( Ca~-CHR O) n §,CCH - ~~ ~ 0 (X)a CH (X1~ 0 in
which - Rl , R 1, Rand R, identicalf or different, independently are a

hydrogen or a 15 net hyl group ; apehn are, independently) integers
between 0 and 4 incl usi VE(R; and tageously i ndependently equal to 1
or 2 ; - Xand X, identi'c ?" or erentl, are a hal ogen and preferably
represent chlorine and/or brom ne~7 30y= p'NMHAJ q are, inddPendently,

i ntegers between 0 and 4 inclusive ; +|formula (A) O R1 HZC=i -C (0-R
-O f-CCH RLOinwhich 25 - R1 andR identical or different,

i ndependently are a hydrogen or a . D) ; 10 May 2002 WD 9923071
PCTI US98I 21930 18 - Ris a |linear ‘o kyl radical having from?2
to 8 carbon atons, a cycloal kyl radical having from3 to 6 carbon atons, an

ether radi C‘f’ll of f O-ra'}‘Hl/ﬁing said compound of formula (VII) by diazotation in the presence

of HNOQ; , and reacting said activated compound with sodium azide in order to
obtain the corresponding azide of formula (VII) :
0Z

e
N3
G

- photochemically decomposing said azide in order to obtain the

(VI

corresponding carbazole, followed if necessary (in the hypothesis when Z # H), by
the deprotection of the hydroxyl group.
The acids of formula (V) (formula (V.) when Z = H ; formula (V) when
10 Z# H), whose hydroxyl function is protected or not by a labile Z group, are easily
accessible from the corresponding benzophenones according to a synthesis route
described in the application WO-A-96 14596.
Said acids undergo, in a way known per se, a Curtius rearrangement in
order to generate the amines of formula (VII). It is highly recommended to carry
1s out said Curtius rearrangement under mild conditions according to the reaction

scheme below :



(R-OR') inwhich R and R') identical or different) mdepen&e?yi@zare a

‘i near or branched al kyl radical having from2 to 4 carbon ¢ * the
di funetional nononers) of type (b) - long chain al kenic difunctional

ol i gomerywo &g of one or the other of fornulae (B), (B pcaviboeBi9se
hereinafter: + formula (B) RBRRLR i R~ ~i-ZSR*YlIn Rr.Z~.-i ORa R, R
., R 10 in which - R1, R | , RR and R, identical or different,

i ndependently are hydrogen or a linear or branched al kyl radical,

advant ageously linear, having from1 to 4 carbon atons ; and correspond
particul arly advantageously &q a nethyl group ; t 5 - R3.gnd R4, different)
are i ndependently one hydroggn and the ot her an al kenyl di cal having from
2 to 6 carbon atomns) 5 S Qns and

particularly advem: i sopropenyl rgﬁi) 3 R 3land R ~)
different, are inde e %ﬁgogen and Yhe laghe al kenyl radi cal
n’B)C

having from2 to 6 carbon at ntageously from2 tp 4 £@4rbon atons
and particularly advmﬁ y an isopropenyl radical ,i- Z represents a
carbamate function ( a( i ocar bamat e fWdcti g NH-COS-) or a
urea function (-NH CO NH) Z'; “Mdependent from Z @nd véﬁv?rageousl y
respectively with respect to 25 Z, represents a carbamat¥ function
(-0-CONH), a thiocarbamate fu@@ion (-S-CONH) or a urea 2mction
(-NH-CO-NH) ;. 10 May 2002 - WO 99/23071 PCT/US98I 21930 195= R
represents a linear or brasach yl radi cal having f : 4 carbon

atons ; - R identic@&so when n _> 2)pk§.2a branched
al kyl radical _having from aRaprodi-as— Xy, or
different when n >_ 2, is oxyger or sulfur ; NH,
V) ®R) Vi)
4/m l ——(Ry),,

{with Z = H ; notably Z = acetyl group).
The (V,) =(VI) transformation can be deduced from the method described
in J.Am.Chem.Soc.,1972, 94, 6203-6205. The Curtius rearrangement (V) — (VI)
5 is in general carried out in refluxing toluene in the presence of
diphenylphosphorazide (DPPA), triethylamine (NEt;) and tert-butanol (1BuOH).
The protected amine function of the compound (V1) is deprotected in order
to lead to the compound (VII), generally with trifluoroacetic acid in
dichloromethane.

10 The aromatic nucleophilic substitution via the diazotation of an arylamine
(transformation (VII) — (VIID)) is well known to the person skilled in the art and
is described notably in Vogel's Textbook of Practical Organic Chemistry (fifth
edition, p. 922 and seq.).

Finally, the azide (VII), by photochromic rearrangement, leads to the

15 carbazole of formula (Il). This type of rearrangement of an ortho-azidobiphenyl is
notably described in The Chemistry of Heterocycles (Georg Thieme Verlag
Stuttgart, New York, 1995), as means of access to carbazoles.

In the hypothesis wherein Z # H, the hydroxyl function of the carbazole

obtained must still be deprotected. This deprotection step is carried out in a



- nis an integer defined in such a way that the total nunber of carbon
atons contained in the long chain situated between the two it May 2002 hg 2
be at |least equal to 18 and is advantageously between 18 and 117? incl usive
;o + formalaees(B7t |10 OO R RL100~~i R ~ i -N-0- 1R WCFASBI21930 ~ RQ
Ft~ R =R sinwich Rl R, R3) R4, R1) R~ R3) R4, Rand Y-are such
as defined herei nabove with reference tojformula {B); t 5 - n is an integer
defined in such a way that the total nunber of carbon atons contained in
the long chain of the notif (R Y)n be at |east equal to ?2 and is

advant ageousl y between 22 and |04 inclusive, + fornula (B"); 0, R\\ 0 R-1
RsR Oi- nHanReR knowp pes se Thus. l?z,odhlﬁ. to geacylaggsych gfppdsion. ths weld 2002

V0 991 23071 7 BnAETKHRP 198 Udvaladeoully dpdhed RbefR inlrethstirofiral wﬁt\“’ R)

R and Y are such as defined hereinabove Wth reference to rmula (B); -
Z' is a cai banaNesoflivmehydmoxide@ @@ENH-) or Z' is a thiocarbamate function

(-SSCONH); 5 - is an integer, defiped in such a that the total
nunber of carbon QE B8 t@%ﬁ‘icg}‘r?gdh? APPR%“*“F%ba@rPJwa$¥Q%@S%ﬁhef0f(w% n, be

2 ook, 0 Abob Oyt o) LABROUEL BRRRCAN b,

Appl i cation RBvATag2odSBhdtdtledmonptoperti2s.dvibvieyspe@iicallyT iesenced compaaidbi ne

W thin possess a high colorability, with higher Amax values that the known
naphthopyrans of analogous structure.

Furthermore, these compounds are compatible with the organic polymer or

10 inorganic material support matrices. bo‘th in the form included in said matrices and
in the form of a coating of said matrices.

In solution or in a polymer matrix, the compounds according to the
invention are colorless or faintly colored in the initial sate and rapidly develop an
intense coloration under UV light (365 nm) or a light source of the solar type.

15  Finally, they regain their initial coloration when the irradiation ceases.

According to another of its objects, the present invention relates to the use
of said compounds of formula (I) of the invention as photochromic agents. In
other words, the Applicant presently proposes:

- novel photochromic compounds which consist of the naphthopyran

20 denivatives such as defined above ([indole]naphthopyrans), taken alone or in a
mixture of themselves and/or with at least one other photochromic compound of
another type and/or with at least one non-photochromic coloring agent,

- novel photochromic compositions which comprise at least one
naphthopyran derivative ({indole]naphthopyrans) such as defined above and/or at

25  least one (co)polymer and/or reticulate having at least one of said naphthopyran
derivatives of the invention in its structure. Such photochromic compositions can

contain at least one other photochromic compound, of another type and/or at least

one non-photochromic coloring agent and/or at least one stabilizing agent.



to them at | east one short-chain difunctional (neth)acrylic nononer (of
type (a) above) arid at |east one | ong-chain difunctional al kq@mymgrrer
(of type (b) above). Such a conbination enabl es obtaining a very
satisfactory conprom se of the photochrom c properties/ mechani cal

proper ty.690n39¢ (i ndol e] napht hopyrans of formula (1) accgicHinidshyb he
i nvention have 15 very interesting photochrom c properties w thin such

resins. Wth reference to said resins, ijs is specified that the
intervention: of tetraethoxylated Bi sphenoi A di nethacrylate (conpound of
formula (A) inwhichR=R =H R =R , m=n=2and p=q =0)

| = CH3
as di functional ngners of type {a) is, no articularly recommended; and
the intervention 6‘% cﬂhofoﬁﬁﬁ)r‘}éﬁaf&f"éWWxﬁ l{“g‘f’@ﬁé B’lpFun’%,/qri‘Bt?'fﬁPClﬁPfREni c
ol i goners re&!bﬁhgggéﬁtgrﬁha@&bngﬁg%«Q;agoére?ﬁo'r%ﬁ ro@it8s Rh&§ Wrﬁ% ?,gie

(especially 3-isopropenyl -a, ad enrylisocyanate or m
| east one diskiiledingheformul a H2N-(R-O"-R -NH2, in which Rand R are as

defined above in peference tao the formyla (B) {a C- al kyl radical) as
di functional " rmnéﬂ@f’é“a“BPS t%fp@n?‘ﬂfh@g‘_'? sCof ?“"gér Pfc%FaM";?n‘i*%o%ﬁ@Tded.
Finally) §t . b fd i n . :ohh i f i id ' t-he
anount ofﬂ rméllg)rtr%dr}gj%‘g% %tg?lggm?g)gggﬂ%gﬁmﬁgﬁh4%&da%uggﬂﬁ)§®% scd'b d\kleﬂ?fgrﬂfhfor

100 parts byansgheyhypeohcdondingitx ther pricf anrone pertsubllyt sepembrhdahevhf{dh) are 10

May 2002 - WD, 9 1?%071 21 PCT/ US98/ 21930 The anmount of photochronme used in
t he (co)poi yWEROITEPT SSPCEANTE $HY UEPWR HBSdecr ee of dar keni ng desired.

Usual I'y) between ?h@@oh{péﬁ}f&s 2P YinV& Rt tr)lgfagis)é gi g)hgﬁgﬁronq}@eco%%hggw om ¢

conmpounds according to the iInvention can e or itn‘a m*xture
wi th ot her praodbetused rin ogoligront dhiter m phatoshpomic solutivhich bambbtnal $¢9l i d or

a liquid) in.solution or in suspension for exanple) as has al ready been
i ndi cat e atﬁd%ﬁ@iv'%é%lfaﬁto% SPEOWP%‘BPEH“ aB1PS 4"[‘%1?‘3"%1’?’? ABh @6 tolyeng; he

i nvention asy; Rithdnadi Ve, ther i h mpounds
of the i mveny s oo Rl RN Bl B uioRs SOBIeK3fe b enp Rl

obt ai ni ng davlortess camdotratsperes). Hfleyp expdsedwo fonlightanfuye deddsp rechifly t he

blic i icati h t hal m | t.acl trade. Th
B § onal * BRISTRT B Ee BB 3R RE e e Be A LR VARD RIACES (6 6 BeH SbIFsek | | o

in the art aRgodiRs & the8En's iyt BE ih bitRF Mordse when titk &@h@’ﬁdb_&?submitted to
(US- A- 3,567, 605, US-A-a238, 981, WO A-94 22850, Eg 4 291 ~), spiropyrans

or naphtlsosgf¥.dpygeaers!, @usSryoy, @egegsition odpdodiBt Gfithoswier n£8.01 @ aMober al . )

APt ed Pt OBl ATl Bhua R Sl cdibharBhocK! € & Son Ltd, 1992)

The compounds of the invention ([indolejnaphthopyrans of formula (I))
can also be used as a photochromic material dispersed uniformly in the mass or on
the surface of a polymer matrix. In fact, the most interesting applications of the

20 compounds of the invention are those in which the photochrome is dispersed
uniformly within or on the surface of a polymer, copolymer or mixture of
polymers. The (co)polymer matrix which comprises said photochrome of the
invention (at least one, in a free form, and/or in the form of a (co)polymer and/or
reticulate, and/or in the form of a photochromic’ composition, such as defined

25  above) constitutes another object of the present invention.

The methods of implementation which can be envisaged in order to obtain
such a matrix are very varied. Amongst those known to the person skilled in the
art, the diffusion in the (co)polymer, from a suspension or solution of the
photochrome, in a silicone oil, in an aliphatic or aromatic hydrocarbon, or in a

30 giycol, or from another polymer matrix. can be cited for example. The diffusion is



Sai d '‘conpositions accordin~ to the invention can al so conprise -

non- phot ochromi ¢ coloring agents which enabl e adj usti ng the 40 May 2002nd| or
one or nore stabilizing agents, such as an anti-oxidi zing agent for 20
exanpl e) woasdieds one or nore anti-UV) - andl or one or nor ®CAviisIsRidcal s,
- and/or one or nore photochim.c excited state deactivators. These
additives can notably enable inproving the durability of said 35
conpositions. According to another of its aspects relative to the
application of the conpounds of the invention, another object of the
present inventi ' ' | o@lel i £l .t he

opht hal m ¢ an%ghlsqﬂ?lj}il? Cg’g[eégt@é{%g I%g%@kﬁgﬁ@ﬁqgozggr?sfg %Pgrfoec{a(g{ t"Bf"lé’féarrpound
accordi ng to minaidsnystdrainhairsl/etomiing Rage nmage 30 tRepdlp@bey ARt QN Hoer
reticulate fornmed) at least in part, fromconpounds) of the 10 May 2002 '
WD 991 23071 7MPHROTENUSGRY 0ATBANG ¢RASHLS Brimiieg Hie RIotqcsEame B farmwiasiontof on
cont ai ni ng at s e u . . i at. | east. on
mat ri x) such pg&ﬁﬁér%zlaﬁgdmggo@% &g)fo gélﬁtggr?'bsaﬁ'y’gn%o{?@ﬁeag&q%g% Fitg@ 'BP}dar‘im
i nor gani ¢ smatiedn Brryihg @vethe togdlymBasgidii Thedegiiplemayribsl wohhRubal and
incorporating therein at _|east one conpound of the invention. 5 In
practice, th®thars.iase descriped ipsha ertigleaby (ranovesrdd" IBiraxazingy andeiheiriuseamt i on
are phot ochr qm N LG QF L | . i (3, ndo nes f.or

bui 1 dings, 1 SRsRRANe e BloiBReSn WHRTES PrllsRAiiRe PUMIES ARRO B e
devi ces) sol Blagki®btsomhtddedoges, information storage, ... The present
invention is illustrated by the.-exanple that follows of o synthesis and
phot ochr omi ¢ val i datdceprdarse Withomysaaat of thipobjeey it therinvention, it is also

([ ndol eJpap 1 : [ f [ ' [ ared.to a
prior arﬁgco%‘ggﬁ%bg}%’ gf@%ﬂ@?@wg%§ﬁf} {?&Z’Fé&\éﬁ Q%%gswn&g?ﬁ?“tvﬁi&mfhz =
p- COH-OCH3, =lsb fBates B4 e Kbo)pslymetHgraftedepy ht ledsd.dm@ ¢f Me plEdtcHrOmed Ol ul a
Va) (R3 = Ra obt ai ned fromthe correspondi ng benzophenone according to

WO A- 96 14599;&5!)@%&@&- ak hugpibiice BXPregsigne rf GOINOYY Bayixs pRmBIiDng ¢f leasy of
NaH (60 % i i i1} .in. E Aftern stifpri d fl
for $0-nin. " ofe PuBEcion® of O ithRBhe eadboontathodt Whch MR said) | o

are added. Abh@bcliohter innthefromadd3fd ain thielr Qiifact eome hdttided @afled Ef;rgaupder
reflux for 30 mn, the reaction mxture is hydrolyzed with 100 of water,
t hen ext féct ePRFAMMEO0 M of et hyl acetate. The organic phase is extracted

bhases are. aci di {158 SRATTTER S TAchE Potintigib 35qeiafuoBF gt coe
acetate. Aft ejatetiajs peefaved fongpesaluapplidatiahe dntheeph@ockabmid cdmpoligds

solvents, a recrystallization in a mxture of diisopropyl ether/heptane
enabl es i sol 84PHYRG IBBEIFNNBR] ge crystal s (conpound of formula Vb). Step 2

ol ene, 3.1 i of CPrerall lomeRflad al RYBEHL A &7 ARMEAR (i, &y 0L
for 10 noo_ -1 thley-) 289 Rte oMEDIFhideid7, 1diRClNGD Bird)9Rethacrylate or having at
least one ether and/or ester and/or carbonate and/or carbamate and/or

thiocarbamate and/or urea and/or amide group,

- polystyrene, polyether, polyester, polycarbonate (e. g. bi—sphenol-A
polycarbonate, diallyl diethylene glycol polycarbonate), polycarbamate,
25 polyepoxy,  polyurea, polyurethane, polythiourethane, polysiloxane,
polyacrylonitrile, polyamide, aliphatic or aromatic polyester, vinylic polymers,

cellulose acetate, cellulose triacetate, cellulose acetate-propionate or

polyvinylbutyral,



23 at anbient tenperature, 5.39 m of diphenyl phosphorazi de are added and
stirring is continued for 30 nin at anbient tenperature. ?.3® May@3p02
rert-butanol are added and stirring is continued overni ght under refl ux.
After _ev i of the solvent, the mxture is taken up

acetate ﬁ@gﬁi‘)\afgshed with a solution of sodium5 bicar bong?g@SA itlgjro drying
over magnesi um'sul fate and evaporation of,st he.sol vents, the brown oil
obtained is crystallized fromnethanol giving 5.28 g of a white solid
(conpound of fornmula VII protected). Step 3 : The product of step 2 is
placed in solution at 0OCin 90 m of a 111 lo m xture of trifluoroacetic
aci d i n di chl ocepRlymeenef atAease twa ttypasiafFoapolpasrizsbleamorgmers tshlected dimtri on

m xture is di i | uepe_ ang the solven ar e, evapar at ed
under vacuum Léf{%ggg#. Inmé c&éigpﬁegfitégt%?jgwc%p%iﬂﬁpoaqogﬁ Oaa}#y e‘clellﬁ‘ffe%a Bt e and
t hen washed ﬂrhah)'acs)qicy,tdi@ﬂs,&ﬂly&pﬂzﬁ&ﬂi‘iﬂhfe@iﬂ%@é‘bﬁqnd After drying over

magnesi um sul fate, the evaporation of the solvents allows isolating 4.03 ¢
of a just t5 ydfdibw kAving @onpwhirhasit ftorcmue,aotrrined dyr eapotimeetisatist ep #4: The

product of_ste i issol ved in . of  acet one dis stirred at 0C. 10
i Cof 12N Hor Pyl AR ke By RaLBRRIRAR of e sk caf Bt mdie 1 n ¢ ne
m ni num of wagiinctiobhlimordomers 6f gpo{byued for LOmn at 0C, .3 g of solid
sodi um 30 azide are then cautiously added (Beware of the potential release
of hydrazoic acid *)the #ipactionak monpangr(shef Hpenfah baing €, ongi pruthedother @0 nd
of ethyl acet I ully into a solution of potassium

car bonat e. Th@@&%ggﬁ?%ﬁg@ﬁ&@?gg'ed wth 2 x 50 mMl of ethyl acetate and
t he conbi ned organic phasamudd @)dri ed over magnesi um sul fate and evapor at ed
to dryness. After recrystallization 25 from nethanol) 3.74 g of a gray
powder ar¥® isol ated (compound of formula VII1). Step ~: 1.35 a of the
product of step 4 are dissolved in 30 m gf THE and the sol ution,obtained
is placed in a quartz recipient. T acti’g xture is irradiafifed with ?
LIV lanps ( 1%8:-W*°7247 ‘G 385 M o 1 8 G kit S - Cts) for
10 May 2002 WO 991 28071 PCTNS981219 ,24 @,days,, The solvent is then
evaporated. After recrystallization trrom nethanof, 770 ng of a yell ow
powder are isolated (conpound of fornmula Il protected). Step 6: A solution
of 275 mg of product of step ~in 20 M of THF is cooled to 5 0OC and 10 m
of a cool ed GnwhiINaOH sol uti on are added. The reaction mxture is stirred
for 20 mn at 0C) the reaction is then _quenched with 10, ml of a 1IN sol ution
of HCL. This -iBleRilr dt28Y Ry fdsntiend of differegt. nipdepsadantly care @naydspgpangtca phase
is dried, vermé{g)ﬁrbgﬁéﬁlm sulfate and the solvents are evaporated. 225 ny of
a just yellow soli re thus obtained (conpound of fornmula Il). to Step 7:
A catal ytic anmumd (nspret uhdependentipf ihegerobemtden ahd 4 incheihed ; taad aars0l uti on
of i 50 ng of the product of step 6 and 174 ng of bis(para

r net hoxyphenyfYHHagsap yi”HFPS‘F‘@Bﬂqu‘FaA“QbOh?;of tol uene. After stirring
over ni ght und U | ' [ i, £ 1 al

ol i na. (el ueny &l endcAPof Sbont e s tildiin ahg Bl e e BEMERE
recrystal | i seadd/obr bronainer; xt ure of dii sopropyl ether/heptane giving | 30 ng of
a green solid (conmpound, of formula | in which Rj, = H. Step 8 : A solution
of 120 ng?of - PrEd Grasadedepgpdantiypintegers betweend} and thinglugiie: THE is 30 cooled to
0C. SO ng of NaH (60 %+ifgﬁ[ﬂulg1'ﬂ§r.al oil) and 0.2 m of nethyl iodide are

t hen added successively. e t(e ¢tion mxture is stirred for 15 m nutes at
OC and the reaction is then quenched with 10 mMl of a saturated amoni um

chlori de o R',
HZC:(I:'-"ClZ—- (0—R) -—o—cl-—-é=cn2
R, 0
in which :
25 - Ry and R'{ , identical or different, independently are a hydrogen or a

methyl group ;



solution. This is extracted with 100 m of EtQAc, dried over SCa and the
sol vent is evaporated. After recrystallization from a m xt urd May 2002

di i sopropyl 25 ether/heptane, 65 ng of product ( 1 ) are isolated as a

gr een -solwalsgzsonpound of forrmula | in which R = CH3). 1DCWEgIRI0PM - WO
991 23071 25 Exanple 2 : Conmpound C The prior art conpound Cl, described in
RD 31 144, of fornmula CH3C OCH3 5 has bed8 considered. This conpound is
comercially avail abl e. PCTNS98/ 21930 Eramal e 3 The photochrom c properties
of said conpounds ( 1) and C 1 were evaluated. To this end, said conpounds
are i ncor por at ed | b RoisHReh¥orbrahdlied ahlyraicatiBbhg BoRPHPY i Glomd s

m xture of the starting materials is in fact carried out, ose nat'ure and
i nterveni ng anyuoetlkylaradicgbbaviifg éunbd|to g carben atortsuam ether paﬂic&bd)flfntrﬂula tens

our s at 75C ¥ Gt KR R Herfieslondiirend imependerily ol v o <

of the matri be’a’h@hecpalf?ﬁ r%emabm Vf?d:ﬂhttoﬂfcaxtb'&ﬁ a%mst,ochrom c coloring agent:
conmpound ( 1 ) or C1; g parts by wei ght of divinylbenzene ; 2.9

parts by wei ghtthefdxﬁn@tnhyﬂlhmnydmreu(haof Yyt 6); - Ilmg4cbzintaikémc VkBﬁmbtlo:Qfl

benzyl net hacryl.ate ; d anet 10 May
2002 O 99R30MEREF)- L9§§§F€Pfg‘§6 OQ@I?PV\%T%E&?@‘BV&S a"é‘f( A)\wmafter

(2, 2" -azobi s(2- met hyl bui-ygaRii4 (Bj €) provided by AKZO (Perkadox)) ; 42.3
parts by weight of DIACRYL |21 from AKZO Chinie (tetraethoxyl ated Bi sphenol

A di net hacryl ate) ;

Ry
" P
R, (l','—Z"(R"Y)n-—R'—"Z'—(li R}
R, R',
Ry
10
in which :
- R}, R'1, R and R'7, identical or different, independently are hydrogen or
a linear or branched alkyl radical, advantageously linear, having from | to 4
carbon atoms ; and correspond particularly advantageously to a methyl group ;
1s - Ry and R4, different, are independently one hydrogen and the other an

alkenyl radical having from 2 to 6 carbon atoms, advantageously from Z'to 4
c;a:rbon atoms and particularly advantageously an isopropenyl radical ;
- R'3 and Ry, different, are independently one hydrogen and the other an
alkenyl radical having from 2 to 6 carbon atoms, advantageously from 2 to 4
20 carbon atoms and particularly advantageously an isopropeny! radical ;
- Z represents a carbamate function (-NH-CO-O-), a thiocarbamate
function
(-NH-CO-S-) or a urea function (-NH-CO-NH-) ;
- Z', independent from Z and advantageously respectively with respect to
25  Z.represents a carbamate function (-O-CO-NH-), a thiocarbamate function

(-S-CO-NH-) or a urea function (-NH-CO-NH-) ;



5 28.8 parts by weight of an isopropenyi oligoner of the type [mTM +

pol y(oxyet hyl ene) diam ne (M= 600) + poly(oxyethyfene) di amthiay 062
2000)]. Said isopropenyl oligomer was obtained by reaction of 36.13 % by
wei ght. o = ropenyl - a, a- di net hyl benzyl i socyanate to (%E@ ; 4.71 %
by wei ghtRV(g?d/z?EEFAM NE ED 600 (pol yoxypropyl ene di am nes mar ets’é3 ]%)33
TEXACO) ; 19.16 % by wei ght of JEFFAM NR¢ED 2 000 (poiyoxvpropyl ene

di am nes marketed by TEXACO). t5 Said matrix, containing said photochromc
conmpounds in its mass is exposed to a WV radiation (source: xenon |anp).
The ~,rnar values in,the visible and the discol oration kinetics are given
in the Tabte bel ow R repiesgpty admger qibranahespthyleditgidgyingdngm 220 4 carbon
conpoundStrucEtldB_Ef uv ilnP., v,sibla nnel v, s, ble nnd, scol orauon ki neucs
(Tire)DO I DG, ¢DO | DOx  40CCH-O, ~ ~CH~0! ao2as?~sa3b

$0. s~li 0. : ~~0. ~~i 0- RQidentical br @iff€rnQOvREHInt 8854 245030 8r 5RANBREA0aIRAGadé4(0. 46CI
It is shown by these neasurenents that the conpound of the invention has

hi gher 71 nyr Uain@&ornhip ¢ parbematosous conpound wi thout the indole ring
ringed in 5 positiog =.6.0f napht.hop n,. E , the presence of
the two ab3or ption galndégmgafl OE ngeé% %llfﬁ’d}sfégf ist%gg'%'&]ngr;%gh al l ow covering a
greater range of the iyisipteges@efiddI shdl @avAT thafittel fotdl dumilidr io$ calar ved
in the visible which is nmuch nore intense for the conpounds of the

i nventi on, asatp@is|coptpifeddndhe Wingcbpisy sifuatrg between the two motifs Z and Z' be at

least equal to 18 and is advantageously between 18 and 112 inclusive ;

+ formula (B") :

to
O
Ry
B
R, ?—N\)——&— (R—Y)
RZ
in which :
- Ry, Ra, R3, R4, R}, R'2, R'3, R4, R and Y are such as defined
hereinabove with reference to formula (B);

15 - 1 is an integer defined in such a way that the total number of carbon
atoms contained in the long chain of the motif (R-Y)y be at least equal to 22 and
is advantageously between 22 and 104 inclusive;

+ formula (B"):
0 )
R, ' R,
R, 0 R,
R, (li—-N\/l——o—(R—Y)n—'R'-Z'—Cl: R',
R, R',
20 - -

in which :



kinetics. It is also to be noted that the conpound { 1 ) of the invention
has a W!o band shifted further towards the visible which i mMiMee2002 s
sensitiveness to solar |ight. 10 May 2002 WD 99123071 PCTNS98/ 21930 28 1.
Conpoundswefeehsoriul @ (1) 5 in which CLAIMS r~ n ~Ra)m Rl aoi/dsspridenti cal

or different, independently represent - hydrogen, - a linear or branched
al kyl group having 1 to 12 carbon atons, 9@ - a cycloal kyl group having 3
to 12 carbon atonms, - an aryl or heteroaryi croup having 6 to 24 carbon

atons or 4 to 24 carbon atons respectively in its basic structure and at

| east one heteroat om,selLected n syl f ug, Xy a I trogen ; I d, basi c
structure optional I';hﬂ)élkggtR(;ﬂtgs‘{'iq;{nlljt g‘d‘z’\%g‘hﬁét qf‘er%sé}‘%ogearg §tf iaFLff?ﬁf‘ed

sel ect ed~f r omyegeidatiove atidg@feramud (5 bamliy (B); uori ne, chlorine and brom ne, ~-
a linear or branched al kyl group having 1 to 12 carbon atons, a |linear or

branched al koxy gr oup ihacathgmatetfynapnda@HsA-Niloes Z' is 4 thisearbamatefummiohed

hal oal kyl or gaé ez&%w% group correspondi ng respectively to the (C~ -C, 2
) alkyl and (&=--C'1"2) al koxy groups above substituted with at |east one

20 hal ogen sat om andp RohRkhkger Bdfieacai duch OwayRhalthé Rbtal &viRBer of Grbdgnear
or branched al kenyl group having 2 to 12 carbon atons and notably a vinyl
group or an alatoms gemsgiped in thedongghain@f thamn ol (R34, tRGTdaso8uall @32 a8l t an

-NHS group, 4 advantageously between 22 and 104 inclusive.
— Such resins have been described by the Applicant in the French patent
Application FR 97 05458 filed on the 2nd May 1997. These resins combine within
10 them at least one short-chain difunctional (meth)acrylic monomer (of type (a)
above) and at least one long-chain difunctional alkenic monomer (of type (b)
above). Such a combination enables obtaining a very satisfactory compromise of
the photochromic properties/mechanical properties.
The {indole]naphthopyrans of formula (I) according to the invention have
15 very interesting photochromic properties within such resins.
With reference to said resins, it is specified that the intervention:
» of tetraethoxylated Bisphenol A dimethacrylate (compound of formula (A) in
which R=R'=H,Ry=R’1=CH;, m =n =2 and p = q = 0) as difunctional
monomers of type (8) is most particularly recommended; and the intervention
20 e of long-chain polyoxyalkylene difunctional alkenic oligomers resulting from the
reaction of at least one alkenylisocyanate (especially 3-isoprepenyl-a,a-
dimethylbenzylisocyanate or m-TMI®) and at least one diamine of formula
H,N-(R-0)s-R’-NH3, in which R and R' are as defined above in reference to the
formula (B) (a C,-Cs alkyl radical) as difunctional "monomers" of type (b)
25  is most particularly recommended.
Finally, it is specified in general terms that within said resins, the amount

of monomer(s) of type (a) is between 40 and 99 parts by weight for 100 parts by

weight of the mixture of monomers of type (2) and (b).



+ an--NHR group, R representing a linear or branched alkyl group having 1
to 6 carbon atons, 5 +a -N group, R and R') identical or di10f\ar@d2
representing i ndependently a linear or branched al kyl group having 1 to 6

carbon at o"§9n§57lr epresenting, together with the nitrogen ag@ftdardsoch they
are bounb‘? -"'to 7-menbered ring which can conprise at 10 | east one ot her

het er oat om sel ected from oxygen, sulfur and nitrogen, said nitrogen
optionally-being substituted with an R'" “group, a linear or branched al kyl
croup, having 1 to 6 carbon atonms, + a nethacryloyl group or an acryl oyl
group, + an epoxy group of formula t5 -O(CHZ)~ \z j] H2 in which n =1, 2
or 3, O- an aral kyhe amoupkfrhetoghrame wsedip the (gainolyiesrmanx seasidh adonal ky |
group havi ng t C . &, i .oups..havi ng
the definiti o#g dg%rggeeen&g%g{}g%%{)@g?@'géstiugﬁ}”\?b%gfﬁy P@ﬁé‘ﬁc{ é%ﬁya%é"%fsft"oget her
form an adamafguyskd. a norbornyl, a fluorenyli, dene, a

di (Cl- C6) al kyi ant hracenyl i dene or a spiro(CS-.C6)cycl oal kyl ant hracenyl i dene
group; said group A&ptiPSRRENPTHE|oPOURds PeGPrEiag \iPt 1he ARVETERat capnbe aibed he

substituents Lj : - (Y~ : l. l.Qr . .25 R3 and
0 ey a8 SF 7Rl ool S RN G
hal ogen, and et iedd yolfd erar liqued, intsohitioner di sispensiore for exddiphys RGN
991230' T1 Ptr' flUS981 21930 30 _- a linear or branched al kyl group having 1

to 1? carbon 888nidicatedathoyge Jhesey campesitionsa Wiveh Sewstgyts an gbjegicphalieky |
havi ; . - I | K ,
Pt hg 1t o v Sidstes SRERR InRi:0RE boud i HEAToR epBbRILAE LaRHRIK of P

hal oal kyl, a ieémiyncindadthet additidhal pledebettymiy cunppouads esablingiobgidies ekt | vel y
to the al kyl, cycloal kyl, al koxy groups above, substituted with at |east
one hal ogéh atUPRRLigRS SR \Pr bEwe frFxampls. Aesisdibyehe publisy mappkeatiops sughne, -

oo SO Dkl S4P Ay RSB SO (4 0iga ol 001
al kyl group heonpognds tan de drsbdanowh adreheapadsdthskiled/in e cirheidedasadiydd igr oups
having the satrﬁg l?tgairur}ie,t L.O rg]s cﬁ?ontmchn%? e(UQg-X%n,S%t,)ga/S? {Jg-rAJ?!ZB 8,%?3’1, WO-A-94
22850, EP-A 562 915), spiropyrans or naphthospiropyrans (US-A-5,238,981) and
15 spiroxazines (Crano er al., "Applied Photochromic Polymer Systems", Ed. Blackie
& Son Ltd, 1992, chapter 2 ).
Said compositions according to the invention can also comprise :
- non-photochromic coloring agents which enable adjusting the tint,
- and/or one or more stabilizing agents, such as an anti-oxidizing agent for
20 exarr{ple,
- and/or one or more anti-UV,
- and/or one or more anti-radicals,
- and/or one or more photochimic excited state deactivators.
These additives can notably enable improving the durability of said
25 compositions.
According to another of its aspects relative to the application of the
compounds of the invention, another object of the present invention s ophthalmic
articles, such as articles for the ophthalmic and solar spectacles trade, which

comprise at least one compound according to the invention and/or at least one

30  (co)polymer and/or reticulate formed, at least in part, from compound(s) of the



- an-amne or amde group: -NHS, - NHR - CONH~, - CONHR, R, R-. -CON/
R ~~R'"_. !5; R R) R having their respective definiti otisMagy 2802 above
for the am ne substituents of the R, R~ values: aryl or heteroaryl, - an -
OCOR6 or wOIE®Thr oup, R6 representing a straight or brancheuusbdaiosgr oup
having 1 to 6 carbon atons or a cycloalkyl group having 3 to b carbon 20
atons or a phenyl group optionally subst i22uted with at | east one of the
substituents |listed above for the R, R2 values: aryl or heteroaryl; mand
n are, independently, integers of O to 4 ; RS represents - hydrogen, 25 -

a linear or bineewotetaml/drydt legsoope baxipssitich dantdinid Qa[dagrb@t@ﬁﬁmund of the
(advantageously | . to b carbon atons), - a cycloalk group having 3 to |2
carbon at ons, ‘“VCWWW"Z@G#WWQQWIU@‘PSMP%Q ‘@19@@ Orgamlcmnbameror

b hed al k t
oranched a1 KSRl 4 14k Roldist 3 IGO0 RSl Wbt Rl ¢ co
with at Ieastmmmftm‘zhleersmmneaku@dtt@nbpo%h@df&i&qyeex{n@h the R, Ry Val ues:

aryl or heteroaryl, 5 - an CORD, -COORS or CONHR- groupzl R~ represent| ng a
strai ght or branch@dPrastics t*&r%ﬁleﬁmswamcwﬂs ce¥¢rBdpydnopEsont lavanylohoal kyL

group having A n ken up
having 2 to 1 c@lﬁgﬁﬂgﬁgﬂsﬁ% at’acgl ﬁblgﬁa‘afl y1 %E Hnée? hBelaHﬁg @
benzyl group mﬁimaldcymsubstehgmt:ﬁChquhdSblms) | ptisil M&e@fdécbﬁn%”aé%béyent S
|i sted above for the R1), R~ valuyes: aryl or heteroaryl) to - a nethacryl oy|

group or an =0k PEIECtnSiFyices, ‘8?9@&8?95%{) -of formula O(CHZ)~ \Z~ H2 in

ohi o 1= T 2, O The, Brdend BEeHRBRO"RSRSER" B) e ' Sl Thdr rlonlsOH 2

10  synthesis and photochromic validation, of a compound of the invention
([indole]naphthopyran). Said compound of the invention is compared to a prior art

compound C1.

Example 1: Synthesis of compound (1) (Rj=Rj3=p-C¢H,0CH;,
1S R3=R4=H,Rs=CHj)
Step 1: 10.58 g of acid (of formula V,) (R;=R; =H) obtained from the
corresponding benzophenone according to WO-A-96 14596 are added at ambient
temperature to a suspension of 4 g of NaH (60 % in a mineral oil) in 200 ml of
THF. After stirring under reflux for 30 min, the mixture is cooled to 0°C and
20 3.12ml of acetyl chloride are added. After stirring for 1h30 at ambient
temperature and then under reflux for 30 min, the reaction mixture is hydrolyzed
with 100 ml of water, then extracted with 200 ml of ethyl acetate. The organic
phase is extracted with 2 x 100 m!l of IN sodium hydroxide solution, and the
combined aqueous phases are acidified and then extracted with 2 x 100 ml of ethyl
25  acetate. After drying over magnesium sulfate and evaporation of the solvents, a
recrystallization in a mixture of diisopropyl ether/heptane enables isolating 6.36 g

of beige crystals (compound of formula Vy).

Step 2 : The product obtained from step 1 is placed in suspension in 100 ml of

30  toluene, 3.1 ml of triethylamine are then added. Stirring is carried out for 10 min



Ra (11 ) Rl and/or R~, identical or different) independently represent
optional ly substituted aryl or heteroaryl groups whose basi d0Maw290% e is
sel ected fromthose of the phenyl, naphthyi, biphenyl, pyridyl, fury!,

benzofuryl) dibenzofuryl) N-(C 1 ?0 C6)al kyl carbazol e, thir@"i‘/ths)%/zmo
benzof hié’ﬁ{ﬂ”,ﬁﬁi‘benzot hienyl and julolidinyl Goups; R and/or R~.

advant ageousl y representing a phenyl gro:,l:FJ substituted in the para position
10 May 2002 32 R3 and R a, identical or different, independently
represent hydrogen, a linear pr branched al koxy group having 1 to 6 carbon
atons) a halogen, a linear or branched al kyl group having 1 to 6 carbon
atons, a nor pheimbignt Jeepgsawre. & -3 mil iof dinhenpBephprazigr 3 afded gndciirRng and R
i ndependent | y_repres I ah kyl i n o6
carbon at ons;"® ‘R “égpé%&t“éyﬁgﬁg{&%ﬁ{eﬁ@% ?‘%eeaf'lgérmlgé@g@hbgﬁ §T’%‘§?ﬂdét=%up

having 1 to Gpgatibest BtdnEnudoRRhichNaddey refllxs t ftedteegpgritednyd f BE sgBRY |
group, a -GORE, -COORy, or CoNl ~R-, group, Ry representing a straight or

branched al kyhe mixyfs sdskengiplintpeylcapegémant isikashed Mithapiolwing gfysodium

T whi ch R Pagrea. A SR Kptnachtsi SORRPHICRBEERERLE R BIEHR: havi ng

| to 1 z car hgbRaNgiksbtamed iCHhaRizEY frog @ethahelvdinige 3.380z 4Pa Gabestidat ons,
15 - a linear ar branched al koxy group having 1 to 12 carbon atons, - a

hal oal kyl , a (¢rmpeynd d4pmpylp Vibprofecksl) oal koxy group correspondi ng
respectively tv the al kyl, cycloal kyl, or al koxy groups above, substituted
with at | east one hal ogen atom sel ected fromfluorine, chlorine, and

bronmi ne, - amwy 3l: The pRIdattvas Yiep @ eLiplabed iimgolution a2 Cdif dOirdl icTna as gi ven
inclaaiz~. i with respect zo to R .end R2, - an aral kyl ox heteoroal kyl
group, thé |imisawe of mrlecorsetialacyd iyrdichlotematiagel Alterasternson ECorder and

i crarm 1 woDRPe opatiee R e, SR BRI B Sk R S T e

h2~s the sanmgvsiRiraBd inder &scu@iny €Thé BilCotahifed .is 28keh. uftdnEOLOM sl asiCahgli Ng to
claim2, in which R3 represents, hydrogen, a linear or branched alltoxy
group havi ngagetttg agdgherpwashed ovith a splufion phsegivg,bigarierate o\ fiaridsying oyt

having 1 to ?na%%és%% sﬁh?tg?rhc evaporation of the solvents allows isolating 4.03 g of a just

15 vellow oil (compound of formula VII deprotected).

Step 4: The product of step 3 is dissolved in 60 ml of acetone and is stirred at 0°C.
10 ml of 12N HCI are added, then 1.105 g of sodium nitrite (in solution in the
minimum of water). Stirring is continued for 10 min at 0°C, 1.3 g of solid sodium
20 azide are then ca\;tiously added (Beware of the potential release of hydrazoic
acid ). This is stirred for 15 min at 0°C, diluted in 200 ml of ethyl acetate and is
poured carefully into a solution of potassium carbonate. The aqueous phase
extracted with 2 x 50 ml of ethyl acetate and the combined organic phases are
dried over magnesium sulfate and evaporated to dryness. After recrystallization

25 from methanol, 3.74 g of a gray powder are isolated (compound of formula VIII).

Step 5: 1.35 g of the product of step 4 are dissolved in 30 ml of THF and the
solution obtained is placed in a quartz recipient. The reaction mixture is irradiated

with 2 UV lamps (15 W. 254 and 365 nm, Prolabo, tubes for darkroom CN 15) for



10 May 2002 32a 5. Compounds of farrnuia (rl): ~~3~n L"4)min which t~) 5 ~
R3 arid R4, mand n, are as defined in claim1 with referencd May 282l a
{1). 6. Conpounds according to claim5, in which k3 represents: - hydrogen,
- a li-neavoesndoranched alley! group having 1 to 12 carbon 5‘?8/1%,93'21‘6%- a
cycl oal kyl group having 3 to 12 carbon atons, - a linear ar branched al kaxy
group having 1 to 12 carbon atons, - a h3#oatkyl, a hal ocyclaal hyl, or a
hal aal koxy group correspondi ng respectively to the al kyl, cycloal kyl, or

ai koxy groups above, substituted with at | east ot~e hal ogen atom sel ect ed

fromfluoriney bl orhdSolvandis e eRgoordied - Aer FeotstRllizRRnefOA" )ﬁletl%R&uD
havi ng tl xe sanné definition as given in claiml wth respect to R, and

Pte, .. an ar @lkyg ofr yaHowpowideyare gsotarpd (cohmound efformulaldi procdvest) al kyl gr oup
having 1 to 4 carbon atons and the aryl and heteroaryl groups having the
sanxe definitions as those given in claim1l with respect to Rl and Rx; 20 -

an OCOR6 or . RiioBED B Ra (hﬁg‘g,g FSREPR3 b it d | I n
claim1l. 7. 25 th%%gf lC[’)repari ngg6%onpgun3)s of %gfnglmxg (%I i 5’33%?%‘?1?. ﬁog to
claim5 ors ~, 0%hardatl el io§ edopledtthalN NaOHmohuticmeare addesiuFhe tréacrign wtigtugsonpound

of formula (V) . . A0 . 2002 - WO 991 23071 PCTI US98/ 21930 33 (Rs JOH
(V) RAmin st for 2 Binggl 4. mepacuds Efe%ﬁ"ﬂé’d‘eﬁ“}?‘ca"é{%%?g;mwgﬁ i |
reference to sl ¢t HE). TRIis2xtBREE SR LOMILPEEY! Kerate, IRPblgEnR LGS | NG
group such as an acetyl group ; s to a Curtius rearrangement,” in-order to
obtai n the cowdoeddvefmignesiurasylfdtd yndafie §6{3pnts\ard evaporated. 225 mg of a just
yellow solid are thus obtained (compound of formuta II).
10
Step 7: A catalytic amount (spatula tip) of bromoacetic acid is added to a solution
of 150 mg of the product of step 6 and 174 mg of bis(para-
methoxyphenyl)propargylic alcohol in 20 mi of toluene. After stirring overnight
under reflux, the reaction mixture is purified over neutral alumina (eluent:
15 diisopropyl ether/EtOAc) and the photochrome is recrystallised from a mixture of
diisopropy! ether/heptane giving 130 mg of a green solid (compound of formula [

in which Rs = H).

Step 8 : A solution of 120 mg of the product of step 7 in 5 ml of anhydrous THF is
20 cooled to 0°C. 50 mg of NaH (60 % in a mineral oil) and 0.2 ml of methyl iodide
are then added successively. The reaction mixture is stirred for 15 minutes at 0°C
and the reaction is then quenched with 10 ml of a saturated ammonium chloride
solution. This is extracted with 100 ml of EtOAc, dried over MgSO; and the
solvent is evaporated. After recrystallization from a mixture of diisopropyl
25  ether/heptane, 65 mg of product (1) are isolated as a green solid (compound of

formula I in which Rs = CH3).



~NHZ (VIl) (Ra)m - activating said conmpound of formula (VII1) by diazotation
in the presence of HNOZ , and reacting said activated conpodfday 2092sodi um
azide in order to obtain the corresponding azide of forrmula (VII1) (MI1I)
(R4)m 10 - phot ochem cal |y deconposing said azide in ordepcy@sedigsn t he
porre'spo‘ﬂﬂ?g@”éhr bazole, followed if necessary (in the hypothesis when Z $
H), by the deprotection of the hydroxyl ggoup. 10 May 2002 34 $. A
nmet f ~od of preparing conpounds of fnrnmuld@ {1) according to any of clains 1
to 4, characterised in that it conprises: - condensing a conpound of
formula (I11): (~~n ~4)m) in which |~ Ita~, rr~ and n are as defined in
claimi1, witExasipledrideomposrd flla (T); either + with a propargylic al cohol

derivative of.faormul L] icrwW,_ .R~. Rz ~ 410 ip Whiich R, and RZ
are as defi ngd‘eipﬁloélaaicgﬂnfo\z)\f“?ﬁl’r ersgpgﬁ%gx %‘@aflolrd’r%u?%&)"(’flg;;' or + with, in the
presence of titaniumtetral koxide, an al dehyde of formula {II1") below R
(~f) CHa 15 in which RL and R 2 are as defined in glcaiml with reference to

formula (1); 10 May 200XH,0

5 has been considered. This compound is commercially available.

Example 3
The photochromic properties of said compounds (1) and Cl were
evaluated,
10 To this end, said compounds are incorporated in a matrix at the rate of

about 0.05% by weight.

A mixture of the starting materials is in fact carried out, whose nature and
intervening amounts are specified below; the mixture is poured into a lens mold of
2 mm thickness which is then submitted to a hardening cycle of 2 hours at 75°C
15  and then | hour at 120°C.
The precursor starting materials of the matrix are:
0.05 parts by weight of the photochromic coloring agent: compound (1)
or Cl;
for
20 11.5 parts by weight of divinylbenzene ;
2.9  parts by weight of 2-ethylhexylmethacrylate ;
144 parts by weight of benzylmethacrylate ;
0.5  parts by weight of n-dodecanethiol ;



35 in order to obtain conpounds of formula (T) in which RS represents
hydrogen; - dcprotonating, in the presence of sodi um hydri de10 May®2002
conpounds of formula (1) in which RS represents hydrogen and reacting them
Wi th an ewe®wreawhi | i c compound of fornula RSX, in w-Gh R~ PETASIERIPhed in
claiml1 but different fromhydrogen and X is 5 a | eaving group, in order to
obt ai n conpounds of fornmula (I) in which28 is different from hydr ogen. 9.
A (co)pol yner and/or reticul ate obtai ned by pol ynerization andl or
cross-linking of at |east one nononer constituted by at |east one
coz~npound aecocdi 02 10phis asly wéighl BIfMBMBNO (3,2’ -kRobif2RAh PG aHEIHIGile)
conpound characterised in that it consists of a conpound according to any
of clains | to 4, or of peovidedthyr &KEO @erkaden I ;t wo conpounds according to

any of clainms 1 to or of a mxture Q t anpo ceprding to
15 any of cl ains 14?'1‘} AP hP%t Wesh t‘°£n§&‘éb§‘§¢i pﬁgfogrﬁfqgn#g%c@nﬁ&ﬁmd of
another type and/or at [masdthexyeatePBisphaio?@hdigititachRheyi ng agent. 11, A
phot ochromi ¢ conposition characterised xn that it conprises: - at |east one
conmpound as-ccoxdi nd8#8o aarys by welght nfan isopropenyldiligomeer of dwstypo fre-TMI® +
(co)polynmer andlor reticul ate accordi.ng.to,claim9, - and tiopnal|ly, at

| east one ot her phot ochP%ﬁH&’&YE‘SMGB%%H%f“eMFh% )t+y%%y@ﬁ&‘ftgﬁg%{et) I¥98¢  one
non- phot ochromi ¢ col ori 2gsah; andl ar at | east one stabilizing agent. 12_
A (co)polynmer matrix, c aracter% sed in that it conprises: 25 - at |east one
conpound accor di ngStid isopyopengl aligomet wae olitaineddrydeactioatof] east one
(co)poiymer andlor reticulate according to claim-~, - and/or at |east one
conposi tion accor dPA§- 1850 cl abynweight OfL8‘IWOEW%%‘@B‘?“‘%E“WFWWMC
accardi uagoto@ftarPlZ, characterised in that the (co)poEyner is selected
fromthe 1ol gvvl ng fist: optionally hal ogenated al kyl, cycl oal kyl, aryl or
aral kyl poly (nonoe 44dil% trby weightt 6f TEFFAMINE®ED B00PQo¥ydxyprpyiendi - ,
tri-, or tetra-) nethacz~ylate or having at |east one 5 ether andf,or ester
and/ or car boné.lﬁ@"wﬁdmgketéébbgﬁﬁ(t@@hd/ or thiocarbamate and/or urea andl ar

am de group, - pol gne, polyether., I w0 year bonat e

pol ycar bamat e, pol ¥Z%ﬁ§y)°q pol&/u“ylﬁég&‘,t °6oﬁ%ﬂﬁ‘?ﬁi‘§%)ﬂgm Q}I@h{p(?&'roé(tvﬁfgﬁél,e"c

pol ysi | oxane, dip@inedGhatkaed by TEXA@O).yan de, aliphatic or aromatic

pol yester, vinylic polymez~, cellulose acetate, cellulose triacetatc, 1 U

cel | ul oselsacet at e- aid phatixt eopteinieg \seidnphetaehriomi compopadsy ireries pfasg Wo or

mare type$ of nonojrers . xtures of pol rs nt i oned, abov and . -
resins obt ai n¥&®° E?oﬁ&ﬁ{/ﬁ@r‘?té(’é‘t &B'ﬁrc&f Peé:o\ﬁlﬁgrpa?.?tber k‘A"f‘ Vla!é’g%tm gl?‘Fev'ﬁﬁ]’lermr e
di functional JHNAEBIEoBEatibd Rihelits ardBEveANS tHY TABIE Beldhi uncti onal nononers of
type (b): 15 * the difuz~ctional xnonanner(s) of type (a) being of one or

t he ot her of



fornmul ae (A) and (A') hereinafter: -~ formula (A): H i C=a ..,..
‘C(0CHR-CH )," -OCO--(CEI ~-CHL~'0)"---C...r~ ~(i: CHp ~1QUFY3°Q%) in
which -Ri, Rt, Rand R, are identical or different, |xrdependently are a
hydr ogen, A7t hyl group; - mand n are, independently, pcrusgerdibet ween
0 and 4 inclusive; and are 25 advantageously independently equal to 1 or 2;
~ and ~', identical or different, are a hfl ogen and preferably represent
chl ori ne andl or brom ne; 10 May 2002 PCTNS981 21930 WO 991 23071 37 - p and
g are. independently) integers between 0 and 4 inclusive ; + fotrnula (A)
OR 1 HZc= ~ -c¢c- (0-Ry -0-;" -c=c12 R1 . ~O5in which R1and R 1,
identical or different, independently are a hydrogen or a nethyl group ;

R is a |ineafcipoddijancNetualulyT T aqgl ke | NAVI 10,1 T|QdoidraibrO Bomﬁ??ﬁm'(ms, a
cycl oal kyl radical |(having from3 tq 6 c%rv,mp adeRITB, sindds €t her rpadi cal |of
formula 10 (R-ORY) in which R ard R'} identica3l cf_r diff,) gfn.,

i ndependent|{ are g |inear or brandhB@ NI | MFilcd! vHavj n§ rpfi®BCt ¢ 4
carbon atons{—thg drtunctional nonmels) of type (b) - tong tharm4l keni c
di functional [ol i gofer - being of one or]|the bther of forjnulae {B), (B ) and

(B") hereinafter: A THIR3 RL R |
402 | 452 | 364 365 | 0.84/0.45]0.37/0.20
(1
CH,0 O i OCH,
| | 365 | 424 | 503 92s  10.59/0.99]0.27/0.46

Cl OO

It is shown by these measurements that the compound of the invention has

higher Ama« values than the analogous compound without the indole ring ringed in

5  position 3,6 of the naphthopyran. Furthermore, the presence of the two absorption
bands of the compounds of the invention allow covering a greater range of the
visible spectrum. Moreover, a first band is observed in the visible which is much
more intense for the compounds of the invention, as well as faster discoloration
kinetics. It is also to be noted that the compound (1) of the invention has a UV

10  band shifted further towards the visible which improves its sensitiveness to solar

light.



Rg O0.i-Z-(RY)~R-Z~-i OR RZRZR3inwiich-R1 R | , R and R ~,
identical or different, independently are hydrogen or a 20 [|fiofday 2002
branched al kyl radical) advantageously linear, having from1l to 4 carbon
atons : awd aso7espond particul arly advantageously to a netPayfusgs/aisy ; R3
and R4, different, are independently one 7tr;&\;dr ogen and the ot her an -al kenyl
radi cal having from2 to 6 carbon atons, vant ageously from2 to 4 carbon
atons and particul arly advantageously an isopropenyl radical ; 10 May
2002 WO 99r 13071 38 PCTIUS98IZ 1930 - R3 and R ~, different) are

i ndependent|y one hydrogen and the ot h@LgaM&l kenyl radical having from 2
to 6 carbon atons, advantageously from2 to 4 carbon atons and particularly
advant ageously an isopropenyl radical ; - Z represents a carbanmate function
(-NHCO-0-), athlqc%rp@ dJ {)1&% 5(-NH—COS—) or a urea function
(-NHCONH) ; - epende Z and advant ageously respectively
Wth respect to Z, represents a carbarrate function (-OCONH), a

thi ocarbamate function (-S-CONH) or g urea function (-NHCON+) ; - R
represents a linear or branched al kyl ex 4R, havi ng from2 to 4 carbon
atons ; 10 - R) identical or different Q. N > 2, is a linear or branched
al kyl radical having from2 to 4 carbo pb ; - Y, identical or different
when n > 2, is oxygen or sulfur i nteger defined in such a way
that the total .nunber of c ?on alned in the Long chain situated
between the two notifs Z ( $t 15 equal to( 8 and is

advant ageousl y between 18 and 11 TCHNUST Ve + formula*{B) ROOR -~0 O
R~i RR~1 N~-O(RY) ~N i ORa R2 R\2 R “Bsin which 20 - Rl) R2, R3,
RA) R 1, R2, R3, R4, Rand Y are s i!ls defi ned herei nabove vvith

(R4)m

in which :
* Ry and Ry, identical or different, independently represent :
- hydrogen,
- a linear or branched alkyl group having | to 12 carbon atoms,
10 - acycloalkyl group having 3 to 12 carbon atoms,
- an aryl or heteroaryl group having 6 to 24 carbon atoms or 4 to 24 carbon atoms
.respectively in its basic structure and at least one heteroatom selected from sulfur,
oxygen and nitrogen ; said basic structure optionally being substituted with at least
one substituent selected from :
15 +ahalogen and notably fluorine, chlorine and bromine,
+ a linear or branched atkyl group having ! to 12 carbon atoms,
= a linear or branched alkoxy group having 1 to 12 carbon atoms,
+ a linear or branched haloalkyl or haloalkoxy group corresponding respectively to
the (C;-Cy3) alkyl and (C,-Cy3) alkoxy groups above substituted with at least one
20 halogen atom, and notably a fluoroalkyl group of this type,

- a linear or branched alkenyl group having 2 to 12 carbon atoms and notably a

vinyl group or an allyl group,



reference to fornula (B); - nis an integer defined in such a way that the
total nunber of carhon atons contained in the |ong chain of 10Mayn200%
(R-Y)n be at least equal to 22 and is advantageously between 22 and 104

i ncl usive; y 2002 39 + formula (1~")= RB RR4 OCN " '
(R-17-- &3?9_’23.(&7{/?: ORa Rz inwhich: 5- R, ~Rx, |-~ Ra,"%’.qsgsfl.g"h@ X,
3, It" 4, R R and Y are such as defi nedgherei nabove with reference to
formula (1~); Z is a carbamate function (-QC4-N-1-) ar Z' is a

t hxocarbamate fcnction ~-s-ca-Nil-~; - nis an integer defined in such a
way that the total,nunber of carbon xtoz~ns contained 10 in the | ong chain
of the notif 1(?.{1%”‘{,2 Bt | east equal to 22 and is advantageously between

22 and 104 inchlSNER: grbfhp, megmaammm finfir &%aﬁ%mt&l@l@r@mﬂﬂ@ P eat

| east one conpound acCording to any of clains 1 to 4, | east
one (ca) pol ymarbomzatdinex reticul ate according to claim9, - and/or at |east
one conposition according to elairn 11, - and/or at |east one matrix

according to one of claim12 or 13. 15. '"fhe article according to claim 14,
characterissed. jns that it is constituted 20 by a lens. 16. A glazing andl or

optical device conprising: - at |east one conmpound according to any of
claims 1 to 4, - and/or at |east Bhe (co)polyner andlor reticulate
according to claim9, 25 - ard/@r at '|east one composition according tv
claim1l, - and/or at |east one th,ri'x according to claim12 or 13.

A 9. Ay{9. AR AS. A. AU. AhS. A . A A, , A, . Agropp,. AY . AfUy. A, . A(. A A AY A
AR AR A PG G ot ook s ae e RS 1 0. £, A4, POt
alkyl group having 1 to 6 carbon atoms or representing, together with the nitrogen
atom to which they are bound, a 5- to 7-membered ring which can comprise at
10 least one other heteroatom selected from oxygen, sulfur and nitrogen, said
nitrogen optionally being substituted with an R’’’ group, a linear or branched alkyl
group, having 1 to 6 carbon atoms,

+a methacryloy! group or an acryloyl group,

+ an epoxy group of formula :

1S
——O-—(CHz)n——CHZ—}CHz inwhichn=1,2o0r3,
\O
- an aralkyl or heteroaralkyl group, the linear or branched alkyl group having 1 to
4 carbon atoms and the aryl and heteroaryl groups having the definitions given
above,
20 or

said two substituents R, and R, together form an adamantyl, a norbornyl, a
fluorenylidene, a di(Cj-Cg)alkylanthracenylidene or a spiro(Cs-Cg)eycloalkyl-
anthracenylidene group; said group optionally being substituted with at least one
of the substituents listed above for Ry, R; : aryl or heteroaryl group;

25  +Rjand Ry, identical or different, independently represent :
- hydrogen,

- a halogen, and notably fluorine, chlorine or bromine,



0

(#.#.Ox?8~??>~>?x????>~~~???>~~?~?~~~??~??~~>|~><|‘|??~??>?>Lﬁf¥5~§§6g~~|?|
X~| | ~?~?<<| p~>c| ??a| >>| | ?| ><>>>~~~~~ []|] | xx]| <>>~~~~~~~~~ >?>?>>,>¥>,>,>?>?>
| <l <<<I8<I [ <[|<|I<|I<I]<[I<I|<I]<I]<[]<[]<I]>]]><|><|><]><]><|><|><~><~>~
>S~>~>>>>0~>?>?>?~?~?2?>7>?>7>7>7<57<>7>?75>367>7<<><ISISKISLS| <> <~ <~ <~| <

PP( P#. #. ?>~~??=2tinear 4 DpgneRed-hIRY s LD 7 O [ U, 1 1 S, SN 22992 ~?
72527757-] | 8PPl 23] 3 oS98 IRTE | I AR AEs yanassonsiy 1o | o

>||~>>>~??p999@45@”b@nﬂom&b999999999999999990XXXX||Xxx|xx||||||||||||||||||

T2 1) 2L s L<] <| || 22222222222222222222222222222222272277
???????||??~X~;b§k&%%§ﬁsb&&§%&b§;i§y_ :

~?>?| | >?° 8?7 ?22>(PneAf 37 BradchMidsx i
HH(H#-#-C|XX|>??>~||<>p\>|l~>>>~F¥E§y&ff;ﬁgj?§~EL§§@¥H¥®B§ﬁ¥Wf@é&%@#?>~??~|

~~>272222>>| | xHob-capbon] tamsl<~022727><x| x| ~| >>?7?| <>>22?2>>>~~| | | | | <88x| >>><?<
<L 21220 2 kA 2 R 22 S822 207X 220 2222222x 22222222222222=2222 25 x X ><|
- l " .
1] 3] o e Bl o carcayio v 11
~ L~~~ | xhe 2Ry, [cYclsati alioxy - 29227277 2790?27?77 XXXXX
xxxxxx|||||||~~~~>>>>>>>~~i>>>§§¥§%§§§>§93:dﬁﬁﬁffFfé@ﬂ]§S$Fi999§§bgm$??:&&E
QU5 QC atom, notably selected from fluorine, chlorine and bromine,

(#.#. 0ppp| ?2?2?| L 272720p2227| 7=27>~>| ~~2ppx????p0pp?p| X?p~| ?p>| >p| | p| | p>xp>Xxp
>>p>X>| >>~>>7< %29’125545@?’5’ gr%upga ﬂgig?md’éfkﬂiqqu 3s|thatgieaaB@@<orR) | >>| | | ?
P>~~| ~| SXPAS<RY| ~~>>?7?| | | ~| ???2~~>>>>| | 3>| ?>~<<<| | | | | >| >| | XXXXX]| | >>>>>>7>7>>
~|||XXX?~~077757777777777\????~~777777777~|?>|X|X<X<?||<<?X<X<X<X<X<X<X<X<|

<|x>x>x>x>x>x>%?ﬁ@%9&8k8%8@m88@&fxmxxﬂkﬂﬂxﬁxéxbmﬁmﬁwamaxg&m§%ﬁam§n?%>x>X>X>
x>x>|>|>|>||<$%§%§<§§§<?x< XSXSX>P2>?>?>??27??????27?~~8| ?27~27?2??7?2XP<<<<I<L<LLLL
<<<<>>>>>x<x<x<%%85.xf%§%1 @FP@ﬂ999Jggygmﬂﬁggggﬁvﬁmﬁ?m??&?@ﬁ@?ﬁﬁmﬁﬁm???B:TA
AAQAS AC those given above for Ry, R»,
CﬁXC#.#.Opxxxxxxxxx|||~~xxxx|}3?pp~p~p>pp?x?x>x>x>x~x~||x|~?||||8|<|??<|??>
>| >>~| | ~| ?>?7x3@RER-Of pmfde] graup: <N, | NHR~|COXHp| | COXRIR; ~p>| >?272~>~~>| >>| | ~|
?>>|>|>|?|~?><‘>|>0|><|FL<<||||||~???>>>>>><?<>x~x|xxxxx?p??????~?????<??>x
P?>2??~2?7?7?7?| ?7<<<?<<?<)p yy<?|<<<<<<<<<<5§gg<><><><<<<<<<8|8|8|8|8<<<??<<?|?
I??I<<>>><<8>8><><5?5@{<><$>>95>><><Zﬁ?<><><>>>>>>>>>>>??~???????????????88
?????????3xx88xx|||<~~~Rr1k<<<<>>>>>>>§>h}[>|?|||>|>|||||||<<||?|?||<<>>>>>
?>?~<?| ??~2?22?2XXX?X?~X| XXXXXX~X?P?XXX ?>P~~P~~~X~>>?>??>>?7~x8| z: U==45 =C

(#. #.2227>22 R TORIRavingahiir kispbdthlel dofnttiond 21oeRbbYd fob glglgl;la%ms%t}fﬁﬁl ﬂ LLLL

2222722222222 93 R p Rnvaluesoaryborimervaryl| >| 227~>| ~>>7~<: MP?45 2C
#.#.2??2??2?72723278 ~~>> 21 2|.?2] ?L7? . ?2?|.2>x? <<<<<K< <>
T o O g ohake] 2 b2kl LL 221 s ) <

K~~~

?| 1 2<| >| > >| pdup>harfing 1>|té’%@é’rbé’ﬁ%ﬁ?’rﬁ?BP|a>dyEl%§ﬁJy?Eo§@ZtL<ﬁ>v?n“g:3“?5§;€£ G XXxX| | |

<|~|||?|LL|>|>|<<|???????????????????????<<<<<<< SISV ????27?7?7
PP ~>>>

>>3loms-oraphenyl| groyrentionally seatituted withlat #5stloGe of the substituents
;;(;#.#.>>??33;3>5>9?7?~~§§>§;>~ >222p222222222222222252222222222272222272227
Do9or7 o NSEE ATt Ky R abiss aibios HeleSoaryl 309 972999999999929292997:
2?2?78 ~~~~~~ ~rrdnd d dre) ihdg)p‘enh&‘tﬁl?~i‘n‘f€“é?s~6f0"fb~4>,><| | | ~>>>?>>>>>77~>77>] >~~~~777
..................... 29222700220922927755| > x>?| x>| x> | 3| | 2| | 37| >?| >?| >
2| | >] | >] | >] | *Rsrepresents 7~7-7-7-x7-x?>| >>| >>| >>2>2>2>7>>| | >| | >| | >| | 2>| 22| 7| ?|
21 2] | 2| ?| ?| >x 4§?x>?|>?||>?||>?||??||??||??|??|??|?||?||?||?||?|~?|~?|~|||

1~ 111~ > 2>] PEI| >~| ~| 222222222222222222222222222~2~22222222222>2p7>>:

YEY45 FYG . -
(#.#.???§i>?<73%3§ffﬁﬁgfg%3§flfg8§%5§9§%§§9ﬂﬁf3§593¥TTﬁ?T5§E¥§9$%LH?>~>><~|

?| 2?22~2?2>?>k|q earfforPgtoms), | ~>2?7>>>><| <| <~| >| | | | xX| | ~~>22222?22>>7>7>7>7>27>7>

~||p~~||||~99999999y98999999990?<>999999999999999990X||||><?0???0||p|999999

L LIl lrlrloly) gﬁhmﬂ?%@géé@d%d&ﬂmwﬁﬁﬁﬂ$>>>>>>|||<<< ~~~~~ SSSSSSSSSS>S>>

~XX P22~~~ 2P~ 22>~| XX?| B~>D>222~~~22222>2>~~~~2222" 2222222222222~2222222>
>>>2>7x2p2022x222] 2 2| | ||| [ 21 2 2 2| | [||[|>>>>>] | | || 222| <<<<<<<<s<] | <p<xxx?)
21 2| =2222222222222222222222222L LLLLLLLLLLLLLE ==L LI ==L 11 ]]] 8222222222~22222

PN TN PN PN PN PN L e PN PN NLNLNNLNL NN NLNLNLNLNLNLNL N NS NN NN NN NLNCNLN NP NLNLNLNLNLNCNLNLNLNLNLNLNLNLNNLNLNLNLNNPNNPNPN PN



| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal] ca] ca] ca]

ca] ca] ca] ca] cal ca]cal caU caUca]cTa 47}&24@9w G 10 May 2002
+- 015>zt oj e [ V] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal cayoayrz] ca] cal] ca] ca] ca] cal] ca] ca! >z+c" ( PCT/US98/21930

FKIW T {vqgl gb] Xj e [V]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca
] caU] ca] ca] ca] caD6] ca] ca] ca] ca]ca]ca] ca]ghU]caljca !-"9";"G'| " X""" a###3$

Wx&&E S g "' ((((()W**+/+}wnmhc”Yje [V]]]ca]ca] ca]ca]ca] caU]ca] calU] cal]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca / +1+4+;

>4+,  ------ . & 7.
caj ca] cal ca] Cé&&%ﬁﬂéﬁ@?@gﬁaﬁ%@r g?%g]%%g‘j?c% ggﬂéa ]:c 'fg]aa@?%'gfa}?g‘] %;ﬂ:;ﬂ:
a] ca 8888888U9iny! group or an allyl group,

; 2; 5; <<[ <D============xrnhb\ We [ Sj eDk cal] cal] ca] ca] caU] cabh] caU] ca] c

aD] ca] ca] ca] cadj M&lapbaeealcs]oea] 8&‘]955‘ le‘fa] 8§ i afidia pE degse aqneaof obd ca=
>>- >??7ASA- AAAY, d YS D
ca] caV] ca] ca] cai cai caiﬁ@éﬁw]‘c%:?ca C&%ﬁ% WF %g[lo a’] ca] ch]ﬂcg]icﬂa]:ga]:ga]
ca] ca] ca] caV] eaj €@0R7, -COOR7 or CONHR7 group, R7 representing a straight or branched

0F’>FBFPFFFFFFF FG | JJ@KKK KL] I\/gNNNNI OOzupkf a\ W el c] ca] ca] cal ca] ca] ca] ca]
ca] caV] ca] calti&¥ %S'U] ]“cé?/] o Efaw@é]ac%(f@a]l%g@apémwg Upcedaskdrca] ca) ¢

OOPF
?(11?(;]25 ?z[ [\ p%@% a\ V\] c'] caé]‘( ca%ﬁ%@fc%hav]ﬂ&] c%]lc’a aé%%&ﬁ"&'éﬁ %{j] ca] ca]

ca] ca] ca] ca] cwdtmtaycaald]lclagxcaw]ocatﬂhemglaﬁ]heabd@rﬁ@d epdx@all‘yx\xbédthtchZ{/\ﬁ{"ét_vahbdd
(d*dCdHddee" f Df Rf Uf Xf %}f ffff a\ VKT a\ c U] ca] cal] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cal] 33t ORE PEUF Sulst 665 EH’F@QP& &] %ayela@} éall eabftewpodl] ca

fj Shvh{ch

i JZ???& 111 kkkm})?'eh?w\ov mH vq g%c]r&f%'] 8%{] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cea]m]oxakma]mﬁfmaﬂ]a:al)] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! nFnnnooo50
800019598goqt g} qqq4rrrrsss

s"s.sls@ssszuojd_ZU] ] ca] ca] caU] ca] cal] ca] cay ca] ca] cal] ca] ca] ca] ca] ca]ca] ca

t Mt
LSSLS%&%?L;;LE?L??]Z%% 1A { vﬁﬁ? ! C?J %caa]c;?] 1c %é}l?ca] ca] cal] ca] cau

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca] ca] ca]ca] ca]ca]ca]ca]calcal\}}~~
~3Q -19~ysni c"Xl gb] X] ] cU] ca] caU] ca] ta] caV] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca]

g?] gs]Eﬁa!’/g?Lgﬂ S?{;]C ]‘ g{?]%@;@ fﬂg%\ql g{ﬁdaf]?@ 1ﬁa “5] ca] ca] cal cal] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRcal Rg] ca! KUD KLP\ gux=WYR} xsni c"YSk
f U ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] caU] Y ca] caD(] caj] ca] ca] ca] ca] ca] ca] ca]

~ytoj e [ Vkf U] ] ca] ca] ca] ca] ca] 3 J| ca] ca] ca] cal] ca] cal] ca] cal] ca]
cal] ca] caU] ca] caU] ca] ca] ca] caU]ca a 24=Dyp ) d
?@Pkn>+zupkf a\ Vkf U] ] ] ca] ca] ca] ca a] ca] ca] cal] caU] ca] caD] ca] ca] ca] ca

| 8! 20 $*u, Iz} {vql gb] XI gb] W] U] ca] ¢
aJ caV] ca] ca] ca]ca]ca] ca]caJca]c

] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] g
a]J ca] ca] ca] ca] ca] cal] ca]cabtt] ca] caV]ca
a] ca] ca] ca] ca] ca] cal] ca
7{ +Zq: TRlJv}xsnl d_ZU] ] ca] ca] ca] ca] ca] ca] ca] Ra] ca] ca] ca] caU] cal] cal] cal] ca] c
a] caU] callta] ca] ca] ca] ca] ca] ca] ca] ¢ a] ca] ca] ca] ca] ca! =f gkmy{ PPQRSW¢f
zupkf * ZU} xsnithwiKidh ] calU] caU] ca] ca] ca] ca] cal] ca] caD] ca] cabD<h] ca] ca] ca] cal] ca]
ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] caD] ca] ca] cammv} ' |
Y7u9EH~yt oi d* Ry Rodpe af n.ajidentitdape adiffafens] dadepeddealiy afepadsen oap]tma]ilt)a] ca] caU
ca] caDD} ] ca aj,c cal 5 S Z caj ca
] ca} ca] cg] ca}"@é% %dg%dl %{JIFS%YBM%‘JQ é’ﬁﬁ%ﬂ@é %‘faﬂrﬁgﬁ% %‘Lé}’ %ﬂLﬂ ]ca] ]ca]
ca] caj] ca] ca alj cal ca
ca] ca] ca] ca] gg]‘%?@fﬁ‘&"%%%?g‘fca cal cal %yy]] C]n? i} L%’cgézcog%%ﬁ gﬁa} ca] ca]I
(2\] zupk?0 [ I platiglleastidrela) dagmd] bempomlengl, aﬁl}m})mdmya]aﬁ@b@lahdmb't&}m@]sca] caj c”
a] ca] cal ca] Cﬁ] cal] caU] ca] ca] ca]“ca] caU] ca] ca 4= L( 8IPf "10%& (
"10%+& () - - K ﬂfiféf%)&&ﬂ% niageousiyy N&Fr(n,ncmamv g{OMp sr:lbqt(smd(lyl IW%f

" 10%p& () - pc}s}“ +10% & ()--!Tf "10%& ()- "100& () - "100& () -
"109%& () - - 1 yoM 6f "10%)p!y10%i(&' ()- 10: h: h 10:h:h 10:h:h!f



"10% h: h& ()--!f "10%KK& ()--!,f "10%:::& ()--
$da?M 6f ! 1 109%& ()-, 10%&' ()-!, 109%& ()-!@O0% ()-$, 10%& ()-| 10/Mn4y 2602

5z[ <M 6109%&' ()-109&' ()-! "100& ()-4! "109& ()-4!, 10%& ()-G 10%P& ()- Gb>
aGM 6& 109& ()-+109%& ()-f# "10%&' ()-m;f# "10%& ()-m ! 10%& ()-S &LOW& () -
OP6! & 109%& () - & 109 () - & 10%& () - #3P" &330%& () - & 0%& ()- & 109& () - nTO#3P&
- 109 () - & 109 () - & 10%&: () & 109&' () - " #3P& 10%& (

L ) e B i 2
247} C(I)BS#&- 10%113tRedlledE:&3&g@up h@vufgld)%&&::(orben atoms, a hallogenoa linear or branched
YOSLOVERL () L0V, () FONE ) eSOzt gt s 008 i grov

yY: 10%E&& ( INRREY in VM& R’ aﬂd RTQP(dep&ndéntly)tleEé&%t h&e:(r)orybrmz\ah&@%ky&gl(ohp
y10%+' &'%)- yF& 10%+" & ()- y&sZ10%' & ()-9w |[:vUd# y y3"10% & ()-y vy

©

(.

1 10% & 96!%&6%6&&(17}”1 0% & ()- ymoos & ()-

10%+ &' 3 ) ]
>1’0%|_ iy ( ) %é%}%ﬂfg l’%@f‘bg@g a Nnéﬁy of bx]agdﬁ'edgal%))l ﬁl‘o&b ﬂ’cgl 3F fgb(’?&o‘lg #éo&msz,)
yl @O%&k#&&a(x )optxyna}llnmum pl}enyl ;«a&mMI@rw 3 -C@B@,o Ry, or CONHRy,

e kb 4 SN 1L i b

3M 10% k#j &ag bpu&Ml&@%qtm&bi phenfyRorlidpteny. ) - My ( & 109%&Rk#&&' () - M

(& 109DD&' ()-M yL' 10%Rk#&&' () - yX7#1 yt 10%#s& ()- yl0%#s& () -

y, #10%6#5& () - 10k#10k#10k# | &10%K#& () - &10% k#j & () -{Z9yX7#1 y!10% s& ()-
PL109/E () - | 1098 () CohipobidéatSring o Wik QYRICOR; rypresehis#S& () - (

[ yX7#1 s 1109%s& ()- s)!10%t& () - y3( 10%#s& ()- yf&MOY%s#s& () -
y#MLOY%s#s & (%Y Rg@-LlO%# & ()- I K! Wl PI*" 4" [ -710s#s y81l0%s#s&' () -

yL7 10‘V6#s&ﬁl1ne5f%%%ﬁécﬁalk 0 & 12 carbordadR¥ss& () -F
yLO10%s#s& () - s#s y L109%%#& () - yY' 10%s#s& () -
yFs10%s#s & (}cyglm%ltmm{b mo%% W tomBs#s10s#s" " a###$$| [ 1 A710s#s

L0V () YEhd B Binbhed AR B8k (5 194865 o, 39 TOVADE (-3
- a haloalkyl, a halocycloalkyl, or a haloalkoxy group corresponding respectively to the
alkyl, cycloalkyl, or alkoxy groups above, substituted with at least one halogen atom
selected from fluorine, chlorine, and bromine,

- an aryl or heteroaryl group having the same definition as given in ¢laim. 1 with respect
20 toR;andR,,

- an aralkyl or heteroalkyl group, the linear or branched alkyl group baving 1 to 4

carbon atoms and the aryl and heteroaryl groups having the same definitions as those

given in claim 1 with respect to Ry and Ry;

- an ~OCOR4 or -COOR; group, where Rg has the same definition as given in claim 1.
25

4, Compounds according to claim 2, in which Rj represents hydrogen, a
linear or branched alkoxy group having 1 to 6 carbon atoms, or a linear or branched

alkyl group having 1 to 6 carbon atoms.
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carbon atoms and the aryl and heteroaryl groups having the same definitions as those
given in claim ] with respect to R; and Ry;

20 - an OCORg or COOR, group, where Rg has the same definition as given in ¢laim 1.

7. A method of preparing compounds of formula (II) according to claim 5
or &, characterised in that it comprises:

- submitting the compound of formula (V)
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- activating said compound of formula (VII) by diazotation in the presence of
HNO, , and reacting said activated compound with sodium azide in order to obtain

the corresponding azide of formula (VIII) :
074

e
N3
G

- photochemically decomposing said azide in order to obtain the corresponding

(V)

carbazole, followed if necessary (in the hypothesis when Z # H), by the

deprotection of the hydroxyl group.
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in which R, and R; are as defined in claim 1 with reference to formula (I);
or
+ with, in the presence of titanium tetralkoxide, an aldehyde of formula (III’) below:
R,
)-_-\ (r)
s R, CHO

in which R and R; are as defined in claim 1 with reference to formula (I);
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10 cellulose acetate-propionate or polyvinylbutyral,
- copolymers of two or more types of monomers or mixtures of polymers mentioned
above, and
- resins obtained by copolymerisation of a mixture of at least one or more difunctional

monomers of type (a) and one or more difunctional monomers of type (b):

15 * the difunctional monomer(s) of type (a) being of one or the other of
formulae (A) and (A’) hereinafter:
+ formula (A):
i @ T T
CH,=C »run C ——(OCHR-CH,),, — 0 f‘@—Ow(CHJ-CHR'O),-—C—-—C%H,
] w, T, 4
20
in which

-Ri, R'q, R and R, are identical or different, independently are a hydrogen or a methyl

group;

- m and n are, independently, integers between 0 and 4 inclusive; and are
25 advantageously independently equal to 1 or 2;

- X and X', identical or different, are a halogen and preferably represent chlorine and/or

bromine;
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- p and q are. independently, integers between 0 and 4 inclusive ;
+ formula (A') :
0 R!
HZC'-—_—-'(IZ“‘lC!— {O—R) ~O—C"Cl3=1CH2
R, S0
5 inwhich:
-R 1 and R’y , identical or different, independently are a hydrogen or a methyl
group ;
- R is a linear or branched alkyl radical having from 2 to 8 carbon atoms, a
cycloalkyl radical having from 3 to 6 carbon atomns, an ether radical of formula
10 (R'-O-R") in which R’ and R", identical or different, independently are a linear or
branched alkyl radical having from 2 to 4 carbon atoms;
» the difunctional monomer(s) of type (b) - long chain alkenic difunctional
oligomer - being of one or the other of formulae (B), (B') and (B") hereinafter:
+ formula (B) :
15
) j
C—Z=(RTY)—R'—2'—C R}
R

oo}

2 2 R’

in which :

- Ry, R'f, Ry and Ry, identical or different, independently are hydrogen or a
20 linear or branched alkyl radical, advantageously linear, having from | to 4 carbon

atoms ; and correspond particularly advantageously to a methyl group ;

- R3 and Ry, different, are independently one hydrogen and the other an alkenyl

radical having from 2 to 6 carbon atoms, advantageously from 2 to 4 carbon atoms

and particularly advantageously an isopropeny! radical ;
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(-NH-CQ-S-) or a urea function (-NH-CO-NH-) ; Y
- Z', independent from Z and advantageously respectively with respect to Z,
represents a carbamate function (-O-CO-NH-), a thiocarbamate function
(-S-CO-NH-) or a urea function (-NH-CO-NH-) ;
- R' represents a linear or branched alky! radical having from 2 to 4 carbon atoms ;
10 - R, identical or different when n 2 2, is a linear or branched alkyl radical having
from 2 to 4 carbon atoms ;
- Y, identical or different when n 2 2, is oxygen or sulfur ;
- n is an integer defined in such a way that the total number of carbon atoms
contained in the long chain situated between the two motifs Z and Z' be at least
15 equal to 18 and is advantageously between 18 and 112 inclusive ;

+ formula (B") :

in which :
20 -Rj, Rz, R3, R4, R, R'2, R'3, R'g, R and Y are such as defined hereinabove with

reference to formula (B);
- n is an integer defined in such a way that the total number of carbon atoms

contained in the long chain of the motif (R-Y), be at least equal to 22 and is

advantageously between 22 and 104 inclusive;
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R, R',

in which:
5 «Ry, Rz, Rs, Ra, R', R, R'5, R, R, R’ and Y are such as defined hereinabove with

reference to formula (B);
- Z' is a carbamate function (-O-CO-NH-) or Z’ is a thiocarbamate function
(-5-CO-NH-);
- n is an integer defined in such a way that the total number of carbon atoms contained’

10  in the long chain of the motif (R-Y),, be at least equal to 22 and is advantageously
between 22 and 104 inclusive.

14.  An ophthalmic or solar article comprising:
- at least one compound according to any of claims 1 to 4,
15 - and/or at least one (co)polymer and/or reticulate according to claim 9,
- and/or at least one composition according to claim 11,

- and/or at least one matrix according to one of claim 12 or 13.

15.  The article according to claim 14, characterised in that it is constituted

20 by alens.

16. A glazing and/or optical device comprising:
- at least one compound according to any of claims 1 to 4,
- and/or at least one (co)polymer and/or reticnlate according to claim 9,
25 - and/or at least one composition according to claim 11,

- and/or at least one matrix according to claim 12 or 13.



