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PHOTOCRHOVATI C COVPOUNDS, PROCESS. * FOR THEI R PREPARATI-ON-...- . .AND THEL R USE .

| N POLYMERIwWolb¥yetasy ALS. The present invention rel apg$xpog/n3904
phot ochromati c, conpounds. 5 More specifically, the present

I nvention rel ates ‘to photochromati c conpounds bel onging to the group
of spi ro-i soi ndol i no- oxazi nes, a process for their prepa- ration
and their use in polyneric nmaterials. A further object of the
present invention relates 10 to polymeric conpositions containing said
phot ochr onma- ti c conpounds and the photochromatic articles obtained
fromtheir processing. Phot ochronmati ¢ conpounds are substances
which have ~ the . characteristic of reversibly changing colour 15
and/ or degree of |light transm ssion when exposed to solar or artificial
light in the band ranging fromW  to visible, - or to sonme types of
el ectromagnetic '

PHOTOCRHOMATIC COMPOUNDS, PROCESS FOR THEIR PREPARATION
AND THEIR USE IN POLYMERIC MATERIALS.
The present invention relates“to.phofochrpmaticj:_;;“.
compounds.
'5- More specificailf,'the present invention relates .
- to photochromatic compounds belonging to the graup of
spiro-isoindolino-oxazines, a prbcess for their prepa-
ration and their use in polymeric materials.
A further object of the present invention relates
10 to polymeric compositions containing said photochroma-
tic compounds and the photochromatic articles obtained
" from their processing.
Photochromatic compounds are substances which have
the characteristic of reversibly changing colour
15 and/or degree of Iight transmission when exposed to
solar or artificial light in the band ranging from UV
to wvisible, or to some types of electromagnetic
radiation, returning to their original state of colour

and transmission when +the initial light source is



radiation, returning to their original state of col our and transnission

<

when the-initial |ight-source-is--— - --WD 99/01457 . -

PCT/ EP98/ 039@Y09/01457 renoved. , There are nunerouspég-ﬁﬁ;,mg
wi t h -phot ochromatic characteristg cs, whi ch bel ong to various groups
of “ bot h organi ¢ and i norgani ¢ conpounds such as, for exanple, 5
those described jond texts "Photochrom snt, by GH. Brown (Ed.),
Vol. 11l of the I SS erger series "Tech- ni ques of Organic

Chem stry", Wl ey Int '

"Phot ochr onsi.m Nblé@% es. (?dﬁ§ i su3§¥4§ %%zﬁﬁhlqu#o omatf_.aurent
(Ed.), Vol. 10 _40 of. the serles s in anic Chem stry"

vier (1990).  charactey Sﬂ?ﬁ# nﬂmmeﬁr%%%ﬁi%i of %)%5"3‘
bel.ongi ng to the groups of. s |ro |ndoI|no oxa I nes, spi ro-pyr.anes and
chronenes, are ﬁﬁ% Qi# @riaﬁﬁﬁP%Hﬂ °°EB°H§éﬂ such as, J% 43&%&?

conpounds are capabl e of m\nqé)pho characterlstlcs to
pol.ymeri zed .dt ghiqse desCrih |%NsthgeEGXtFoPPEQ§Rﬁh€°mlﬁﬁ " h¥prodirct i on
of photochronatlc | enses for eye-glasses, special inks; 20 toys,

and in many ot heBr%pplﬁEsh-t)noﬁfle- IIT of th%ﬂﬁmresertm ""Redbowi ng

patents can be _
nlques of Organlc Chemlstry" Wiley Interscience, New

York (1971) and in "Photochromsim: Molecules and
V;Systems" by H. Duerr and H. Bouas-Laurent (Ed.), Vol.
. 10- 40 of the series "Studles in Organlc chemistry" Else-
| vier (1990).
Aﬁong organic photochromatic 'compdﬁnds,. those
S belongimé'to.the groups of spiro-indolino-oxazines,
spiro-pyranes and chromenes, are particularly known and
is used.

The;above compounds are capable of giving photo-
chromatic characteristics to polymerized organic
materials used, for example, in the production of
photochromatic lenses for eye-glasses, special inks,

20 toys, and in many other applications.

As an example, the following patents can be
mentioned: USA 3.562.172, USA 3.578.602, USA 4.215.010,
USA 4.342.668, USA 5.055.576, USA 5.110.922,

USA 5.186.867, EP 146.135, EP 134.533, EP 141.407,

25 EP ' 245.020, IT 1.223.348 and IT 1.238.694.



mentioned: USA 3. 562. 17'2, USA 3.578.602, USA 4.215.010, USA

4.342.668, USA 5.055.576," USA 5.110.922, - USA 5.186.867, EP. ... . ...l

146. 135, ERwbYén®&3 EP 141.407, 25 EP 245.020, |IT 1.223.
1.238. 694, WO 99/ 01457 3 338 030bs
3

PCT/ EP98/ 03994 -Conpounds bel onging to
the group of spiro-indoli- no-oxazi nes have, with respect to_other
known conpounds Compppuads belongimgl &0 &BepeFeWy RS SRFLRrindalie group
of spiro-pyranes, the advantage of having a nmuch higher 5 stress s -
resi stance wherneubkazindstbavegiwitihdrespénbsto othex yriawn amkpdundsave
good dyability characteristics. The Applicant has now found

photochromati c sech as, fopndzahplengcoppbuantee bglongiviy L the sptowgel i nd-

oxazi nes whi ch have excel | ent photochromatic character- 10 istics,
excel | ent stresefrepipbapgeanasd, hté Mmﬁaﬂa of hawiley af mRidis Hikther
The present invention therefore relates to photo- chromati c conpounds

bel owng;ngl tost h§t5E88Prebisthhte vhen 588} @R OGNS Arlth Haloriid " Al

cycles and also have good dyability characteristics.

The Applicant has now found photochromatic com- T

pounds belonging to the group of spiro-isoindolino-

oxazines which have excellent photochromatic character—- "~~~ "

- X0 istics, excellent stress resistance and high dyability
characteristics.
The present_ inventio_h therefore felatés to photo- -
éhromat_ic ‘compounds belonging to the group of spiro-.
isoindolino-oxazines .havi'ng general formula (I):

15

20 wherein:

a) R represents a linear or branched C;-C,, alkyl
group, said alkyl group optionally substituted
with 1-10 halogen atoﬁxs selected from fluorine,
" chlorine and bromine, or with hydroxyl groups,

25 linear or .b_ranched C,~C, 'alkoxyl groﬁps, carboxyl



[err] 20 wherein: a) Rrepresents a linear or branched Clerr]-(err]

al kyt - - --group, 'said alkyl group ‘optionally substituted wth
1- 10 hal ogewoadete7 sel ected from fl uori ne, chl ori nepéﬂﬂpfh' F%(

or with hydroxyl groups, 25 lingar or branched Cferr]-Clerr] a oxyI
groups, carboxyl . WO 99/ 01457

PCT/ EP98/ 03994 groups, cyano groups, of with a 2,29 LSet AR
groups, or with a 2, teftane-: : thylplperldlne group; a

l'i near, or branched Q!?;Fﬂuﬁﬂcﬁn% gFQup; an?‘ir?gép%t hy{;ogis}glngﬁeaﬂd -group

sel ect.ed from phenyl aryl 2gréup

arkoxyt. . R R arycBiofl RTREREE fﬁlﬁéﬁe S
(SLertl s erch) e Shanrs ol AL P Bhsa e e a”dﬁer”

| kyl d, al k |y b d h
110 bl ogere - substiGHEAd sridh Ldnens R BERRHRSS ARBFohERRIR 0

mne, or with hydroxyl groups, |inear or branched %rre] derr]
al koxyl groups, cAERNRS, cPrheyl gEPNRG . amine gr°“@$o&b§‘ allalar or
branched. Cl:err}-Cerr] alkenyl group;. 15 a benzyl group; a linear or

branched C[err]- C[er(@,’élskoalyine groups; agbenpylagrnunbkyl (derr]-derr])
am ne group; an N—d|
- 'b) R and R,, the same or different, represent a
EECE linear or branched c, cm alkyl group, sa:.d alkyl
10 “.T'M.wgroup optlonally substltuted with 1-10 halogen
. atoms selected from flu_orlne, chlorine -and bro-
mine, or with ﬁydroxyl groui:s, linear or branched
c1'-06 alkoxyl groups, carboxyl dgroups, cyano
groups; a linear or branched C,~C,, alkenyl group:;
15 a benzyl group; a linear or branched C,-C, alkoxyl
| group; an N-alkyl . (c1-c6) amine group; an N,N-di-
alkyl (C,-C;) amine group; or R, and R,, considered
jointly with the carbon atom to which ‘they are
bound, represent a C,~C,, cyc}.oalkyl group, said
20 cycloalkyl group optionally substituted with
halogen atoms selected from fluorine, chlorine and
bromine, or with hydroxyl groups, 1linear or
branched C,-C, alkoxyl groups, carboxyl groups,
cyano groups, amine groups, N-alkyl (Cy~Cs) amine

25 ~ groups, N,N-dialkyl (C,-C,) amine groups; an N,N-



alkyl (Cferr]-Cferr]) anmine group; or Rlerr] and Rlerr], considered

jointly with the carbon atomto whi‘ch théy are bound, represent

a (err]-C wWo%yagsd oal kyl group, said 20 cycl oal kyl 91803994
optionally substituted wth § hal ogen atons sel ected from
fluorine, chlorine and brom ne, or with hydroxyl groups,.

i near or branched err] Cerr] al koxyl groups, carboxyl

gr oups, H¥h e &0 pY &l kyhnb GLoh querar am ne
25 groups, N N—d| al Kyl R% nj1ria€i“01%%rr am ne gr ou% air’l N, 1}91 WO

99/ 01457 3994
dialkyl (Cerr]-der rﬂﬁoufms elegcrtoeudp f%"‘?: a%eomgf oallﬁ)&)qgﬁ éﬁf

group sel ected fcgarre ¢ gﬁ ren{ipﬁen)@ ne Qr dl@[f%géntHR[&ﬁ%{ es%terr]

and Rlerr], the ¢e sen gen om a
hal egen at om sel ect ed f | uor

Q chl ori ne,
i odi ne; a |inear ﬁy@rogenbmedaqréa}nf? ﬁe?FP%Iiﬁe%ﬁgp@% d
al kyl group optjonally substituted, with 1-6 hal ogen at,ons
sel ected fro@ fluori fEUEHNG i RILOFANS 0P Fl%ml’&? and lodineiua Jingd%xyl -
groups, linear or branched Cerr] C[err%x al koxyl groups, cyano
groups; .a benzyl gro®¥ kranched C,-Chyalkyy| ggevmp; seid n@&kyerMhed
Cerr]-Cerr] al koxyl . group; an am ne group; an N-al kyl
(Jerr]-Jerr]) ani noptionally sybstituked\ withalkyé GElogen Cadanis
am ne group; a .
selected from fluorine, chlorine and bromine, or
with hydroxyl droups, linear or branched c,-lcél
10 alkoxyl groups, cyano groups; a benzyl group; a
hydroxyl group;. a-linear or branched C,~C, alkoxyl
group; an amine group; an N-alkyl (C,-C;) amine
group; an N,N-dialkyl (C,~C,) amine group; a
' piperidine, piperazine or morpholine group; a C,~C,
15 carboxyalkyl group; a C,~C, carboxyalkenyl group;
a carboxyamide group; an N-alkyl (C,-C;) carboxya-
mide group; an N,N-dialkyl (C,-C;) carboxyamide
group; a cyano group; a nitro group; a suifonic
group; an aryl group selected from phenyl, biphe-
20 'nyl and naphthyl, said aryl group optionally
substituted with N,N-dialkyl (C,-C,) amine groups,
linear or branched C,~C, alkoxyl groups, hydroxyl
~ groups, linear or branched C,~C, alkyl groups; an

acyl group of the alkyl ketone, aryl ketone or

25 benzyl ketone type; a linear or branched C,~C,



pi peridine, piperazine or norpholine group; a (ferr] -Cferr] 15

car boxyal kyl group a (Jerr]-(err] carboxyatkenyl group; - a
car boxyam %@ » an N-alkyl (Clerr]-Clerre]) carboxya- pcr/Epesessdd de
group; RI— ralkyl (derr]- C[err])scar boxyam de group; a
cyano group, a nitro group; a sulfonic group; an aryl group
sel ected from phenyl, biphe- 20 nyl and napht hyl, sai d aryl group

optionally it W t dgtddral ne
%rgups, I 13 neéarwfor ld#&&% er rf‘b?@d (‘ﬁ% g)xyl grloupls- EF”

ydr oxy r.ouns a.r or an A a oups;
gn I k.t ?cyl ﬁ&ﬁﬁﬂt c*1e§"§r j% orclog:e arqq 5{{5 orJf(;% k&l ?/ c?i‘;_457
enzy et one e, a ear or_branche er e

PCT/ >|ép98/ 03994 ype: 4-an1 fhe groups; z, :{-]dl(gycizrcllé}dkollee\/\%%dﬁ.{r}p

sai d
al kenyl group optionally subsituted r _two N, N-dial kyl

(Clerr]-Jerr]) a lineax £y hFRNGRSE S~ %nwﬁ;ﬁegﬂﬁ?"hgﬁ?}}?ﬁdol i ne group;
a linear or branched (err]-Clerr] thioether oup;
consecutive Subd) it utwe Sanseadi v ququ'é PF"-WGSH Rs and Raerﬁ%%ent

condensation points with other aromatic, het erocyclic or, quinonic
rings.... ... e). Rl respresent wnmsmpram:qntﬁ War—bg@t‘h%?(ﬁ‘ﬁomatlcz
sel ected from fluorine, chlorine and bronine; a 10 | i near or

branched (Jerr]-d ermétai:dchigt@lm quihomibc pings;
e | . e) - R, represents a hydrogen atom; a halogen atom
| selected from :ﬁlu,orine', chlorine and bromine; a
10 o linear or branched c.1-c6 alkyl group; a linear or
branched Cy~C; alkoxyl group, a phenyl group; a
phenoxyl group; |
£) | P represents a monocyciic or polycyclic ‘aromatic
nucleus, belonging to one of the following types:
15 ._ _benzenic represented by general formula (II):
naphthalenic represented by general formula (III):;
quinolinic represented by general formula (IV);
isoquinoclinic represented by general formula (V):;
cumarinic represented .by general formula (VI);
20 guinazolinic represented by general formula (VII):
phenanthrenic represented by general formula
(VIII): anthracenic repreéented by general formula

fIX) :



branched (ferr]-C6 al koxyl group; a phenyl group; a phenoxyl

group; - f)

formula (I1);

P-répresents a nonocyclic or polycyclic aromatic
nucl eus, belonging to one of the follow ng types: 15
represented by general
general formula (111);

benzeni c
napht hal eni ¢ represented by
quinolinic represented by general formula

(1V); wo 9Ny nolinic represented by general fornul 39&)‘91‘9 3994

cumarini c represented by general forrrul; (v); 20
represented by general

by general formula

formul a (1rx

PCT/ EP98/ 03994 [err]
PCT/ EP98/ 03994

formula (MV1);

qui nazol'Inic
phenant hreni c represented

(M), ’Rént hraceni c represented by general

Ry3

Rif { Rio
Ryy
Rax  Ryg
Rao. | | T
OI (IIX)
R ] | R
Rig  Ryr
Rig Rz
817 ’ Rz;
Ol
Raé N Ry
Ras
Ris Ras
Ryq
Ol ™
R3i R3o
Riz Ry
Ra
Reo o]
(VI)
P
Rs Rig
R3g R3vy .
: '?47 Rq2
Res - i :
N
I /k (VIT)
Rad LIS W

Res



[err] at | east two adjacent substituents between

Rerr], R[err] and Rerr],, Rerr] and Rerr]’, R[err] and R[err] R[err]'--a'-nd---

R err], Rlerr] and Rlerr], Rerr] and Rlerer],Rerr], and Rerr],
represent the condensation points with the oxazi ne ri ng, the 15
ot her substituents having the sane neani ng descri - bed under
point c). oop14sF" €f erred conmpounds havi ng gener al formi,lcq.,é],bg,ow

t he purposes o? the present inventiongre those in whi ch: R
represents one of the follow ng groups: nethyl, et hyl , |sopr opyl,
2-allyl, 2-hydroxyethyl, 2-caRg Raes boxynet hyl, phenyl,

4- N, N- di net hyl am noani | igne, | ﬂs t hoxybenzene, 4-cyanobenzene;

- Rlerr] and Rerr], { AN
or phenyl group; or conside
PCT/ EP98/ 03994

ferent, represent a 25 met hyl
| y V\ngts? WD. 99/ 01457

I O | (VIII)
Rs2

(IX)

10 wherein:
- at least two adjacent substituents betw'een. Ry and
Rizs Ry and Ry, Ry, and Ry, Ry and Ryy, Ry and Ry,
Ry, and Ry;, Ry and Ry, R, and R,,, represent the
condensation points with the oxazine ring, the

15 other substituents having the same meaning descri-
bed under point c). |
Preferred compounds having general formula (I) for

the purposes of the present invention are those in
which:

20 - R represents one of the following groups: methyl,
ethyl, isopropyl; 2-allyl, | 2-hydroxyethyl, 2-car-
boxym.ethyl . phenyl, 4-N,N-dimethylaminoaniline,
4-methoxybenzene, 4-cyancbenzene;

- R, and R,, the same or different, represent a

25 methyl or phenyl group; or considered jointly with



9 the carbon atomto which they are bound, represent

a-cychohexyl--group; =~ - - “Rlerr], Rrerr], Rerr] and R erer], the sane
or differenjoobf sent - a hydrogen atom a fluori 547839

chl ori ne atom a brom ne atgm or one of the follow ng groups:

met hyl, isopropyl, hydroxyl, nethoxyl N, N-di nme- t hyl am ne,

pi peridi ne, norpholine, carboxyl, car boxynet hyl ,’ '

N, N- di et hyl car boxy athél@saryanatom to which Bhéyoaremiduddeetrapresent

phenyl ket one, phenyl; 10 Rlerr] represents a hydrogen atom a chlorine-
atom a tgc&?é@ﬁm grom hyl group or a phenyl group; -

P represents one of the groups having general formula (I1) to

[.X)., wherein: _ ' : dj IdiuSaheritet d
Rty as T Ber Byl SHEORGENE ey B U R

Rerrl, Rerrjand o ghidrogen ston, o fiuorfue bbodh Rp¥ddindlayg, and

Rlerr] Rerr] and Rer represent the

rr] Rerr] and REerPi™ S el
Cubstituent® T '8 Bronine atgm, oz, SR 0F ChBpf BLERP LS SHRARAL ot om

20 a fluorine atpm a chjorjne atom a byonine .

atom _arzone_.of .t henﬁﬁmg'wn’gs%? 5! nbyﬁypxyﬂ megfxoxyg,_. N’Iﬁ.&}%—pw '
hydr oxyl, met hoxyl, 2-hydroxy- ) . ethyl, . 2-allyl, piperidine,
morphol ine, N, N-  thylamine, pippzdfingi ncloRRhYoing, cSEFHSFhyI

NN 25 .- -+ .dinethyl carboxyanm-de, cyano, nitro, nethylke- -
T carboxymethyl, N,N-dimethylcarboxyamide, cyano,

T  nitro , :_niethYl'kei::-Jné , _phehylketone , phenyl;
10 - - R, répresents. a hf&fégen a'i:om; a chlorine_ .atom,. a
bromine atom, a methyl grbup or a phenyl group: |
- P represents one of the groups having general

formula (II) to (IX), wherein:

i)  two adjacent substituents between R, and R,
15 Ry and Ry, R, and Ry, Ry and Ry, Ry, and Ry,
. R, and R,, R, and Ry;, Ry and ._Iis'.,, indepen-
~ dently represent tﬂe condensation point with
the oxaziné ring and the other substituents
each independently represent a hydrogen aton,
20 a fluorine atom, a chlorine atom, a bromine
atom, or one of the following 'grou;-:s:' methyl,
isopropyl, hydroxyl, methoxyl, 2-hydroxy-
ethyl, 2-allyl, piperidine, morpholine, N,N-
dimethylamine, carboxyl, carboxymethyl, N,N-

25 dimethylcarboxyamide, cyano, nitro, methylke-



WD 99/ 01457 ' ' PCT/ EP98/ 03994

10 tone, ethyl ketone, phenylketone, methylthiol; ... . . . id)eeo .

t d t ts bet d
a\rll\g g[Je??]erwR[%eyfb? alrjlgnR[SerrG] V\eg[nerR[rf”]ndar!R[ erR[r]err] Rl err] ancf’(l‘-:\’[”élr‘9 SJ‘J]
Rlerr] and Rlerr], Rerr] and Rerr], R[err] and -Rlerr], different 5

fromthose specified undator) éthhr).kdt%ﬁfe% phenylketone, wétiiyltRiol;
condensation point with a benzene or qui none ring.

Speci fic exanpl es ofiipr eftgfg qﬁw%g@ thént b@ﬁ@é@ﬂt MeOtRonN are:
10 - Compound hawﬂr?g formula (I a) * [ersr‘] Ra rrpaund

having formula (Ib 99/ Q14

PCT/ E|9398/ 03994 ( ) | R14 an& %21 RZZ an%z 93 a;ld RSS' R35 and R“'
R, and R,;, R, and st Rsa and Reys different

5 from those specified under point i), repre-
sent the condensation'point with a benzene or

quinone ring.

Specific examples of préferred compounds of the

present invention are:

100 - . compound having formula-- '(Ia):

- Compound having formula (Ib):

15



11 Conmpound having fornmula (10): [err] Compound havi ng

formula (l1d): - -] erf} - Corpound -having fornmula (1e): " [err]
K) - 20 -woosfgpdspound having formula (If): [err] WO PeriEréké3oos
PCT/ EP98/ 03994 it | A further object of the
present invention rel ates to a process for the preparation of the

phot ochromati c conpounds havi ng general _for a(l). The

phot ochromati c conpoHEG@P°HEQi (Egk’ '

haviggnipgpula

e c::inpound having formula (Ie):

CH;_ 3
CH3 =N
1 ~0)
CH; O\ (I=);
)
L
20 - Compound having formula (If):
CHjy { Hj
CH; =N
\
CH

N
oy O (If).



5 formula (1) can be prepared by the condensatlon of | soi ndol i ne

conpounds havi ng general formula (X): TR [err] ~Wherein-the . ..
substi t uentwolhbginsk to Rlerr] have the same meani ngs de ,Qﬁjjmﬁ

Wi th nitrous conpounds having gengggal formula (XI): Sﬁ?%rr

with aromatic 1, 2-gui nones having general formula (X11) [err]
wherein P has the sanme neani ngs descri bed above. The condensati on
reaction. bet ween the isoindoline conmpounds having general fornula (X)

and the nitrous 2 ! ed in
VO 99/ 01457 3 %mw%ﬂﬁéﬂ%ﬂ%%ﬁéggg%gz%ion Hedsivead

‘to 2 process :Eor 'the :preparat.xon of the photochromat;c
compounds hawving general formula (I)

The -pbotochromatic compounds having generai

5 formula (I) can be prepared by the condensation of

isoindoline compounds having genefal formila (xy:i

10 (X)
wherein the substituents from R to R, have the sane
meanings described above, with nitrous compounds having
general formula (XI):
e NO
RO l
(XI);
or with aromatic 1,2-guinones having general formula
XII):
( ) o
20 o. |

\® (XII)

wherein P has the same meanings described above.
The condensation reaction between the isoindoline
compounds having general formula (X) and the nitrous

25 compounds having general formula (XI), illustrated in



schene 1" schene 1 [err] I's carried out
in the presence of -an inért organic - - -selvent-such as, -for exanple, ethyl
al cohol, is as7 10 nol, toluene, or a mxture of these sQMaEdoin: a
tenperature ranglﬁg fromb50[err]Cto ﬂQO[err]C, preferably between
60[err]C and 75[err]C for a tinme ranging from1 hour to 10 hour,preferably
between 2 hours and 5 hours The reaction product thus obtained
is,generally, purified by elution on a silica colum and subseqguen
crystallizati onséhemeaIsol vent such as for exanple. oo

acet one, t ol uene, het ane. The condensation reaction between the insolubline
compounds havi ng general fornula (X) asdnelme aromatic 20 1, 2-qui nones
havi ng general fornmula (Xl 1) illus-  trated in Schene 2: - WO
99/ 01457 : - PCT/ EP98/ 03994

14 , Ba Bhene 2 © R B

X m‘@)
- P ﬁ
a-R ' R2
(XI)
x) : )

'is carried out in the presence of an inert organic

R
R
Ry

n—2
-
1
-z

solvent such as, for example, ethyl alcoho;;'isopropa-
10 hol, - toluene, or a mnixture of these solvents, at a -
- temperature ranging from 50°C to .1.00'C, preferably
between 66'C and 75°*C, for a. time ranging from 1 hour
to 10 hours, preferébly between 2 hours and 5 hours.
The reaction product thus obtained is, generally, -
is pufified by elﬁtion.on a silica column and subsequent
crystallization from a solvent such as, for example,
.acetone, toluene,. heptane.
The condensation reaction between the isoindoline
- compounds héving general formula (X) and the aromatic
20 1,2-quinones having general formula (XII), illus-

trated in Scheme 2:



[err] .is carried out in the presence of an inert organic

sol vent such as, for exanpl e, -ethyl -al-cehoel; i sopropa-- * nol, toluene,

or a‘nixtur&hféyﬁﬂﬁse solvents, and in 10 the presence of agueous anmoni a
at 30% at a t'énpera- ture rangi fromb50[err]Cto 100[5 TQ?”“””‘
preferably between 60[err] C and 75Terr]C, for a tinme ranging from1l
hour to 10 hours, preferably between 2 hours and 3 hours. The

reaction product thus obtained is, generally, purified 15 by elution on a
silica colum and subsequent crystalligscheme zation froma solvent such as, -

for exanple, acetone, t ol uene, heptane. The i soi ndol i ne
conpounds havi ng general formula ~ (X) can be prepared according to
procedures known in 20.the agd and described, for exanple; in: .
"Tet r ahedr on” (1966) I " Jolkrgal /Bt O gani ¢ Cheni s-
try" (1979), Vol. 44, g 2wWpdt eNHghen e nt er nati onal
(1968), Vol. 7, page 3(3. @. mororT rfe ungs haweng gener al
formula 25 (X) are usu ' [ orm of sdk /994;95, for

Ry

is caﬁried out in the.presehce of an inert organic
'h.solvgnt such as, for exampie, efhyl'alcohoi, iSopropaéj
ﬁdl; toluene, or a'miXturé of these solvents, and in
10 the presénce of agqueous émﬁonia at 30%, at a tempera-
' ture ranging from 50°C to ;oo°c, preferably between
60°C and 75°C, for a time ranging from 1 hour to 10
hours, .preferably between. 2 hours and 3 hours. The
feaction product thus obtained is, generally, purified
15 by elution on a siliéa column aﬂd subsequent crystalli-
zation from a solvent éuch as, for example, acetone,
. toluene, heptane.. |

The_isoindoliné compounds.having.general formula
(X) can be prepared according to procedures known in
20 the art and described, for example, in: "Tetrahedron"
(1966), Vol. 22, page 2481; "Journal of Organic Chemis-
try" (1979), Vol. 44, page 1519; "Angeﬁandte Chemie

International (1968), Vol. 7, page 373.
The isoindoiine compounds having general formula

25 (X) are usually kept in the form of salts such as, for
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15 exanpl e, iodi'des, brom des,” chlorides, as the free.base......is..

easi |'y oxi dgicRm, -t he air. The nitrous conpounds h raI
formula (XI) m?%gan be prepared by t{g reacti on of phenol corrpounw
with nitrous acid or butyl nitrite, as described, for exanple, in
Italian patent 1.176. 858. The aromatic 1,2-gui nones havi ng gener al
formul a (XI'l') can be prepared as described, for exanple, in:

"Jour nal of Arm:ampleﬁmdxﬁésSchImyde$,1MQrmes 7as the ﬁmh_a‘&g

Chem cal Abstract 103-104923q; in European patent EP 245.020 and in
U.S. patent 5.#slGedsily ox:l.datedSbgcthecaeanrrpl es of isoindoline corrpounds '
havi ng general formula (X) are the follow ng, represented by

fornula (Xa) -corresmpndiNRgrdes ledm oﬂn&spﬁaﬁiﬁgt gléhe%al E&rmula (XI)
methyl ene-i soi ndoline and fornula (Xb) corresponding to .

1,1, 4, 7-tetr agiybe Nplapiabed- BH! RHeLNRed SL18HO S henol compounds

5 with nitrous acid or butyl nitrite, as described, for

example, in Italian patent 1.176.858. . -liimioilaloiilo ol

The aromatic 1,2-guinones having genetal.formulq
(XII) can be prepared as described, fof’ékamp;é;}in;;f;
. "Journal of American Chemical Society" (1952), Vol;"?é; -
10 page 278; Chemical Abstract 103-104923g; in European-
patent EP 245.020 and in U.S. patent 5.446.150.
Specific examples of isoindoline compounds ﬁé;iﬁg
general formula (X) are the foliowing, represented by .
férmula (Xa) corresponding to'1,1,2,4,7-pentamethyl-3- .
15 methylene-isoindoline and formula (Xb) corresponding to

1,1,4,7-tetramethyl-N-phenyl-3-methylene-isoindoline:

6__ s

CHy— ——CH,

CH; ; (Xa);
S==—=CH,

cuy *




[err] WO 99/ 01457 - ) PCT/ EP98/ 03994
16 ~ Speci fi-cexanpt-es -of--nitrous conpounds having ° dgeneral

formil a (Xl wossmilidye fol |l ow ng, represent ed by formul a (XI o
correspondi ng to 1-nitrous-2-napht hol% fornula (Xl b) corresaglﬂ%f 'r‘lg to
c) cor

2-nitrous-1-naphthol, by 5 formula ( responding to
5-ni trous- 6- hydr oxy- gui noline, by formula (Xld) corresponding to

1-nitrous- 2- nap ol ropan )one d_by formula (Xlel cqr

sponding to 10-nitr g%ge %’Fg 5%&’?&’ Q%n] nl¥l"°"15‘V\¢5’ ’l%ﬁ Having
PCT/ EP98/ 03994 , [err]
Specific exarrpl%%nﬁﬁalarmq:'@ 1(X129- (ﬁ]‘l’%&’ﬂ@ &ﬂﬁl°wln%om?ﬁ.ﬁ%%ﬁ_)d Rer al

formula (XI1) .are.the follow ng,
o formula (XIa) correspond:.ng to l-nitrous-2-naphthol, by

fon_nula (XIb) corresponding to 2-nitrous-l-naphthol, by
5 formula (XIc) corresponding to 5-nitrous-6-hydroxy-
‘guinoline, by formula. (XId) correspending to. l-nitrous~
2_—naphthol—6—pro§an(_1) one and by formula (XIe) corre-

spondlng to .lQ'-nitrous-s-phe_nanthrol :

_ I . NOo.. RS
. | e . 8 "1 OH .
L L , (X
i | C _ 5 _-4
OH

NO

4 OH
2 ) s
& :
1

NO

(X1d);

o

O)=

w N
o
m

. CH3CH,C s 4



represented by formula (Xl]Ja) corresponding to 1, 2-

napht hoqui none- 4- nor phol i ne, by
1, 2--napht homogro1ass 4- pi peri di ne
to 1, 2- napht hoqui none- 4-

99/ 01457 _
28

conpounds havi ng gener al
col ourl ess or.

t ol uene, nethanol, when not.
or slightly

(di rethglpniline):

"slightly yellow sh crystalline products.
Their solutions in comon organic sol verN® such as,

10 -éponding to

formula (Xllc) perapsdsssy ng”-
[err] WO

formula (XlIb) corre-
and by

PCT/ EP98/ 03994
0 [err] The photochromatic
formula (1) of the present invention are
10 .
for exanple, benzene,
H@Xpasbd to dight sources are colourless

(XIe).

Specific examples ~of aromatic 1,2-quinone com-

- pounds having general fbrmulaﬁ(XII) are the following,

répresehted by formula (XIIa) correspondin_g to 1,2~ ..

naphthoquinone-4-morpholine, .by formula (XIIb) corre- .

10

sponding to l,2-naphthoquinone-4-piperidiné'fand_ by

| formula (XIIc) corresponding to 1,2-naphthoguinone-4-

(dimethylaniline):

(XIIb);



yel |l ow. These solutions, if exposed to a Iight source, ei t her

Visi'bt e or "WV, beconme bl ue-col oured, either sky- 15 bl ue or bl ue-green.
The col ouri WO 9uea8t y di m ni shes when the |ight sourcedSepeREnad.
The photochromati ¢ conpounds havi ng g¢@er al formula (1) can be
applied to the surface or incorpo- rated in mass into the desired
articles, using tech-- 20 niques already known in the art and descri bed
her eun- . der. Sonegpolyl- ic.photochronatic end-articles

gges such as, for exanple,
trom 25 polymers in which
99/ 0343, |
omygeneously di spersed in mass.

can be obtai ned wi th noul di pepy echns
i njection or conpression moul di nd ?
t he phot ochromati ¢ conpound havi kg

PCT/ EP98/.03994 - formula (1) IS
Al ternatively, the photochromatic conpounid havi ng general fornula (1)
cane be di ssolved in a sol vent, t ogQ with the polymeric materia

such as, for 5 exanpl e, pol ynet hyl yl ate, polyvinyl alcohol,

pol yvi nyl butyral, cellul ose acetate bt e or epoxy, pol ysi | oxane,
uret hane resin. The m xture thus obtainej I s deposited on a
transparent carrier to form after -(%gpration of the solvent, a
photochromatic. coating. . 3)2 : :
The photochromatic compounds having general
. formula (I) of the present invention are colourless or .
-~ slightly Yellowish_crystalline products.

0. Their solutions in common organic solvents such

o

as, for example, benzene, toluene, methanol, when not.

S

-f;ir- . exposed to light sources are colourless or slightly
yellow. These solutions, if exposed to a light source,
either visible or UV, become blue-coloured, either sky-

15. blue or blue-green. The colouring quickly diminishes.
when the light source is removed.

The photochromatic compounds having general
formula (I) can be applied to the surface or incorpo-
rated in mass into the desired articles, using tech-

20 niques already known in the art and described hereun-
der. |

Some polymeric photochromatic end-articles can be
obtained with moulding techniques such as, for example,
injection or compression moulding, starting from

25 polymers in which the photochromatic compound having



10 The phot ochromati c conpound havi ng general fornula (1) can
al so" be added to a pol ynertzabl e mpnoner . such as, for exanple, a
met h(acrylic) or allyl carbonate nononer, so that, after

pol yneri zat "WW¥4$¥i ed out in the presence of a suitabl @OTERIBAIW
such as, for 15 exanple, azo-bis(isob3tyronitrile) in the case of the
met h(acrylic) nonomer or a peroxyketal in the case of the allyl
carbonat e nononer, they are uniformy incor- porated in the resin

f or med. formuhal (¥) ishhomppeneonsdyndispersegodndmasgssi ng 20
general formula (lI) can be applied to a transparent substrate such as,
for exanpl e, polycaraAbtetrratpvelys-the phohgthrenaticytanpound having
pol ydi et hyl ene gl ycol bis(allyl carbonate), by surface inpregnation
obt ai ned by putgéngral fdrimlaub$r)atcar nbeo@iasolvaid ainuid abbkvent,
tenperature, 25 with a solution or dispersion containing the photochro-

WO 99/ 01457 together with the ?ol eric matdH{EPOGIEH94s, for
mati ¢ conmpound havi ng general fornula ¥?), operating accorélng to the

met hod descrgbegx%%%ieexigﬁ&ig' ﬂlﬁéFhach?éeéptgé?%fqgﬁﬁf'alc°h°lv The

phot ochromatic co unts“havi ng gener a or mul he present

'ng‘égnf)i@“ have LOR-CIRYRGButydtd! | Sééﬁﬂcoé)eeia%%t%@eebﬁeygstiengg ggogged in
' | '~ polysiloxane, urethane resin. The mixture thus obtaineg
is deposited_on a transparent_éarrier to'fcfm, after
"'evaporation of the solvent, a photochromatic coating.
10 . The photochromatic compound having general f_oz‘mula
(I) can also be addéd to a polymerizable monomer such
as, for example, a.meth(acrylic)'or allyl carbonate
monomer, SO that,.after polymerization carried out in
the presence of a suitable initiator such as, for
15 example, azo-bis(isobutyronitrile) in the case of the
meth(acrylic) monomer.or a peroxyketal in the case of
"the allyl carbonate mohomer, they are uniformly incor-
" porated in the resin formed.
Finally, the _photochromatic' compound having
20 general formula (I) can be applied to a transparent
substrate such as, fpr example, polycarbonate, polyme-
thyl methacrylate or polydiethylene glycol bis(allyl
.carbonate), by surface impregnation obtained by putting

the substrate in contact, at a suitable temperature,

‘25 with a solution or dispersion containing the photochro-



usi ng one of the techniques described above, into . various organic

pol ymers such as, for exanple, high " density polyethyl ene, |ow density
pol yet hyl enywo ®joiasd7- 10 ene-vi nyl acet ate copol yner, p°|yeth?5mﬁgwmﬁiu

pol ypr o- pyl ene, pol ynet hyl net rylate, polyvinyl alcohol,

pol yvi nyl butyral, cellul ose acetate butyrate, epoxy, pol ysi | oxane or
ur et hane resins, polycarbonate, polydi- ~ethylene glycol bis(allyl
carbonate), pol yam des, 15 polye§ters,_pol{styrene, vi nyl pol ychl ori de,
pol yret hy- matie \gampounsh| \haningcgenaral £prmudai (Ipel pperating

The phot ochromati ¢ conpounds havi ng general formula (1) of the present
i nvention can leagxdiowaltioythe methed desthibed ¢stor exsmple, dsull.S.
additives for organic 20 polynmers such as, for exanple, phenol
anti oxi dants, paterft &.i33@0.13B30i ndered ami nes, benzotri azol es, phosphites
or phosphonites.: A further object of the present invention there-
fore relates to pol WH i CpROTPSIRFéM&ESC C O EdmpDutdst hehaving@bogenaeagneri c
material s and the above photochronmatic WO 99/ 01457 Fho%e

PCT/EP98/O3%94fqrmuHﬁ (I) of the present Z2inventionCRAVEURHS BRurAg-genera
formula (1), optionally 1'n the presence of the above polyneric

;S?glctels ves.. andydistic of ALY BPL Eodtd Ao Al 1A CHREECE -
~ using one of the techniques described above, into_

variéﬁs organic polymers such as, for example, high -
density polyethylene, low density polyethylene, ethyl-

'fio?"ene-yinYIacetate copolymer, polyether amides, polypro-. |

pyiehe, pélymethYlmethacfylate, polyvinyl alcohol,

L

| polyvinyl butyral, cellulose acetate butyrate, -epoxy,

polyéiloxané or urethane resins, polycarboﬁate, polydi-

ethylene glycol bis(allyl carbonate), polyamides,

15 polyesters, polystyrene, vinylppolychloride, polymethy-
- lacrylate, polyethylacrylate, siliconic polymers.

The photochromatic compounds having general
formula (I) of the present invention can be optionally
.used in the presénce of the usual additives foi organic -

20 polymers such as, for example, phenol antioxidants,
sterically hindered amines, benzotriazoleé, phosphites
or phosphonifes.

A further object of the present invention there-
fore relates to polymeric compositions comprising the

25 above pblymeric materials and the above photochromatic



The photochromatic conpounds having general 5 formula (1) of the
present i nvention, have a phot ochr b- " matic activity also at room

t enper at ur-eyvog14EHr pPri s- ingly, in some cases, their pﬁﬁmw ic
activity is hi gher than that of gof odhTHIS QREEqngAglng group o

spi ro-indol i no-oxazi nes. 10 The " phpt och H%EE&;@ g ounds havi ng
gener al formula (1) of the present i‘mvertd be u ed as such,

phot ochr omat | ¢ C2ARaanascheG 2 defetalleokiila (1) , BRCIONALEL BT ehe  on o -
di fferent col oleL0gRceloe SUER as'bo%egah[ﬁg 3 roaasggﬂcmsghosﬁahwt'c

com pounts ongi ng to the grou i no- dxaz nes’
or ..spi ro- pyrang In u. S
it 5. b6 peRotaPRTRRRE e ptffpies SHEdLAS 4k ttﬁ*eeﬁpef&?%ss

The exanpl es provided hereunder for a better er sf andi n of t_he

present invention amBef orPhqtech r°m%1'n%d| h’@ﬁ'?%ﬁ‘éspur ‘{/“WI u a\;‘e and

EXAMPLE 1 25 Preparation of 1,1,2,4,7-pent anmet hyl - 3- met hyl ene-
VWO 99/ 014575 formula (I) of the present ::.nventhr(;T/lm,aoma:ochro-

22

_Imat.lc ‘activity also at room temperature and, surpris-
"ingly, in some cases, their photochromatic activity is

. ‘higher than that of products belonging to the group of

= spiro—indoiiﬁo-oxazines. |

10 The. photochromatic‘ compounds having- general
. formula (I) of the p.resent invention can be used as

- such, mixed with each other, or combined with other
' suitable organic phot&chroma’tic compounds to obtain,
after activation, the formation of different colourings

15 such as, green, brown and grey. Photochromatic com-
pounds belonging to the group of spiro-indolino-oxazi~-
nes or spiro-pyranes described in the art such as, for
example, in U.S.. patent 5.066.818, are particularly
useful for the purpose.

20 The examples provided hereunder for a -better
understanding of the present invention and for its
embodiment ai'e purely illustrative and in no way limit
the scope of the invention itself.

EXAMP 1

25 Preparation of - 1,1,2,4,7-pentamethyl-3-methylene~

This Sheet Has Been Re'i

(T




I.soi ndol i ne i odi de.: 40 g of acetonyl acetone, 12 g of nethyl am ne

hydrochloride, 20 m of water and 12 nml of éthyl al cohol ~are charged. = _
into a 100 wb9bensk, equi pped with 5 a reflux cool er and pEfRBsY/ER4

stirrer. The above m xture g4 heated to 80[err]C under a

ni trogen atnosphere, for 24 hours. At the end, the m xture i s cool ed

and subsequently extracted with 30 ni of'hexane. The aqueous phase
obtained is trefbsefindbllinelfodsdadi.um hydroxi de at 30% until pH 14 is

reached: a yellowwhite precipitate is thus formed which is

rapidly filtered andspasfedsii abeBbnglagbtenesr nd glO0of methyDdmigaane.
The product is dried under vacuum and conserved in 15 a nitrogen

atmosphere:  thgydeLbH1bEidé, > b R Sof wattioddal 521 §ANt bl eaerpl
1,2, 3,4, 7-pent arret hyl -i sol ndo- I ne, by gas- nmass (rml ecul ar wel ght =

187) and NVR

I
abO\r/ﬂe p][ odu?:t iglc§g8 ltégg‘dcl;x%r%eiobn%ﬁ I NOX stﬁeel aut oc ig ? éeoge%ﬁr Wi gh
20 t
fo B ore] & 4ok gfﬁga%g otk sl gl e s s o
emperature 25 and Th 2ReYR ’Q%a%ﬂﬁré”f:ﬁiﬁe S bonat G oRPEER (2 ne

nltrogen atmosphere, for 24 ‘hours. At the end the

mixture is cooled and subsequently extracted with 30 ml
of hexane. The aqueous phase obtained is treeied_wifh
3.0 sodium hydroxiee et 30% until pH 14 is reached: a
yellow—wlute precipitate 1s thus formed Q:hich is
rap:.dly filtered and washed with 30 ml of water and 10
ml of hexane. |
The product is dried under vacuum and conserved in
15 a nitrogen atmosphere: the yield is 23.5 g. This
product is ideﬁtified as 1,2,3,4,7-pentamethyl-isoindo~ .
line, by gas-mass (molecular weight = 187) and NMR
spectrun.
A quantity equal to 23.5 g of the above product is
20 placed in a 100 ml inox steel autoclave together with
20 ml1 of toluene and 16 g of methyliodide. The auto-
clave is heated to 85°C and is maintained at this
temperature, under a nitrogen atmosphere, for 6 hours.
At the end, the autoclave is cooled to room temperature

25 and the raw product is filtered obtaining a crystalline
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23 - precipi t-ate whi-ch is-washed with 20 ni of et hyl acetate and
finally w t\wodgpids7of hexane. 35 g of product are obEREPS§l03994
corresponding to 1,1, 2, 4, 7-pent @St hyl - 3- net hyl ene-i soi ndol i ne i odi de.
5 The free base, corresponding to Conpound (Xa), is i dentified by _
gas-mass (nol ecul ar weight = 201) and the salt by NVR The NWR data
are indicated bf‘eéﬁ%_{&aée th.ch is washed with 20 ml dARthyl acetate

[err] 15 err a 1.74

NCH err] d 1 3 :éh £ hedgderr] on (err]

3.17 and £ipplly w3 "§ of o Bt of be > 46

CH err] on Cerr]. _ 6 . :
7 17 . R 35 Ig6 of product age Z:bt?aQ.}aer?], correspUlr‘xdmg tp

¢

1,1,2,4,7-pentamethyl-3-methylene-isoindol ine iodide.
5§ The free base, corresponding to Compound (Xa), is -
.- identified by gas-mass (molecular weight = 201) and the .

salt by NMR. The NMR data are indicated in Table 1.

TABLE 1

H
15 CH, on C1 | 1.74
|
— - Jl |
CH, on C3 3.17 |
CH; on C4 2.46
CH, on C7 | 2.67
20 H5 7.17
- HE 7.37
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24 EXAMPLE 2 Preparation of : - e e
1,1, 4, 7-t et WROMME7- N- phenyl - 3- net hy- | ene-i soi ndol i ne pCREPo8/03994

46 g of acetonyl acetone, 26 g of ani|Zée hydro- 5 chloride, 20 m of

water and 12 m of ethyl alcohol are ‘charged into a 100 m flask,

equi pped with a refl ux cool er and nechanical stirrer. The

above m xture iEXAWBEEc2 to 80[err]C, under a. nitrogen atnosphere, for 24

hours. At the end, the 10 mxture is cooled and subsequently extracted
‘with 30 mM - P:Bé aratien WE agusa Y -Verransthyil+aE phenyleat-mé thy-h

sodi um hydr oxi de at 30% until a pH 14 is reached: a yel l ow-white
precipi.tate . i S}shesiséDhdsTind £daidé, . . .rapidly filtered and washed
with 30 m of water and 20 15 nl of hexane. The. product is

drited under vacuum §O # It Ngft e yield
s 44 g Thi s produ??gi B%?g\é:’eg:dn?lﬁ a:o’heﬁ 20%No? ERiRife hyh% _

v tnt = 2498 eiRiARen g an B Mter ana 1208 O SAYITRIRAEE § L,""Lf -
the above prOducﬁaréed :z.ntBI aceﬂ,d mf Hgs'l? '%’f‘ipi: %elwﬁﬁ ogl ?‘e%lh?cget her o

W th
* cooler and mechanical stirrer. -

The | above mixture is. heated to 80°C, under a‘_
nitrogen atmosphere, for 24 hours. At the end, the

10 mixture is cooled and subsequently 'exi.:racted with 30 ml
- of hexane. The aqueous phase obtained is treated with

- sodium hydroxide at 30% until ‘a pH 14 is reached: a

. yellow-white precipitate is thus formed which is

- rapidly filtered and washed with 30 ml of water and 20

is- ml of hexane. |

The product is dried under vacuum and conserved in

a nitrogen atmosphere: the yield is 44 g. This product

is identified as 1 ,3,4,7-tetramethyl—N-—phényl-isoindo-

249) and NMR

line, by gas-mass (molecular weight

20 spectrunm.
A quantity equal to 25 g of the above product is
placed in a 100 ml inox steel autoclave together with
20 ml of toluene and 18 g of methyliodide. The auto-
clave is heated to 85°C and is maintained at this

25 temperature, under a nitrogen atmqsphere, for 6 hours.



20 m of toluene and 18 g of nethyliodide. The auto- clave is heated

to 85[err]C and i s maintained- at this-—25 tenperature,. under a.nitrogen

at nosphere, ours. - WO 99/ 01457 :

AT ehog) 0sNgP 285 At the end, thEXOFSEPRN s
and t

cooled to roomtenperature raw product is filtered obtaining a

crystalline precipitate which is washed with 20 ml of ethyl acetate
and finally wigh fﬁ? o Coem + d,
cor respondi ng% e fﬂf,éi t%g?'rocj' vﬁyllsl\l-%%r?g'néﬁ 3- met yI ene- | s:)ti%n ol i ne

| odi.de. The fr se, LI I:Ng gc‘)[%o (s ]__5!% f| ed by
gas- nass (ol ﬂﬂ%%aéﬁ?r%% gng&it t e%y:ﬁlég}'gNﬁRc aﬁ]@lg\’ fata are
ICESI cated in TabI ipltate which is washed with 20 ml of e%hyl acetate

' and finally with 20 ml of hexane.

5 24 g of product ere obtained, corresponding to
1,1,4, 7—te’tfamethyl-—N-—§heny1—3-ﬁethylene-isoindoline__
iodide. The free base, correspond:.ng teo COmpound (Xb), |
is 1dent1f1ed by gas-—mass (molecnlar welght 263) and

the salt by NMR -The NMR data . are :.ndlcated in Table. .

i0 2. -

TABLE 2

6 5
7 '
CH3 CH;
CH3 3
2 /\'——-CHZ
cuy ! tl~r- 1



[err]

WD 99/ 01457

[err] (ppm CH erre] on C1 1.70
CH err] on W©99/01457 3.02 CH err] oRCTZEP98/03994
2.51 5 CHerr] on C7 26 2. 74
H5 7.26 H6
7.46 a 7.65
7.72- . 10 c ! I
Preparation of ffhe Compound h8ving formulal(la). (PPM) 5 6 g of
1,1,2,4, 7-pentafethyl - 3- net hyl ene i soin- B doline iodide aobtained
described in Exgnpl e 1’_u§Qﬂon c1 .of wape , 3 m of_eibyb al cohol, 3
of tol.uene and Coa S o _
CH, on C3 3.02
CH; on C4 2.51
5 CH,; on C7 2.74
" . HS5. 7.26
| ﬂ . 7.46 N JI
<10
EXAMPL.E 3
Preparation of the Compound having formula (Ia).
6.6 g of 1,1,2,4,7-pentamethyl-3-methylene isoin-
15 doline iodide cbtained as described in Example 1, 10 ml
of water, 3 ml of ethyl alcohol, 30 ml of toluene and
2 g of sodium hydroxide_dissolved in 5 ml of water are
charged into a 100 ml flask, equipped with a reflux
cooler and mechanical stirrer.
20 The above mixture is stirred for 10 minutes under:

a nitrogen atmosphere and the organic phase containing



2 g of sodium hydroxide dissolved in 5 m of water are charged into a

100 m ftask, equipped-wth-a-reflux - - cooler and nechanical stirrer.
20 - TReodbpigey M xture is stirred for 10 m nutes under hdobPIen
at nosphere and the organi c phase con&ilnlng WO 99/01459crm§9£6

PCT/ EP98/ 03994 27 the free base [ Conpound (Xa)],

is then separagfd free basei%d%ﬁbdﬁné-(xéiﬁpsig £Rent se akQQEEOUﬂd (Xla)].

are added to the above organic phase: e m xture obtained

heated to 70[err]C ang gabetﬂﬂféraﬁsLQLﬁabﬁEHeiaFéaﬂpouné (#24g5 éfg”' ng. -

under a nitrogen atnosphe for t hour's e reaction raw produ

b d h |
oith acmi xtur odoged, tBtnd Shove RTAAAS Hhdbe ol WikmEre WBELIGR! N0
hot och t d f
e i Ly
bt d, d the Qo d h f whi ch
PC% dont | {150 BpAgE. AMAEEN CUDRST AoiREaEGs ca ERnABhe e Ean Vo Im

The NWVR data are |nd|cated in Table 3. 15 TABLE 3
- hours. The reaction raw product obtained is then

--purlfled by passage on a s;llca gel column eluating
- with a mixture of heptane/toluene in a ratio of 1/1. .
The raw photochromatlc product thus obtained is

10 then purlfled again by crystalllzatlon from toluene.
l2.6 g of an almost whlte_product are.obtalned,
corresponding to the,Compound.having formula (Ia) which
is.identified by gas-mass (molecuiar weight = 356) and

NMR spectrum. The NMR data are indicated in Table 3.

15 TABLE 3




[err] WO 99/ 01457

PCT/ EP98/ 03994 : 28 .. L. LJerrlH. o [err]. . .
(ppm[err] \@999))1457 CH err] on Cl 1 52; 1.55
NCH er r ] 25 He' 28770 5 q err] on cﬁT‘E"J"’%"z 26
H7! 7. 78 CH err] on 2.48 7.41
H5 7. 06 Ho 7.59 - H6 7. 12 . - H10'
8.64 H2' 7.48. . -- 10 EXAIVPLE 4 Preparation
d ()

of the Conpoung ’
, 7-tetranet hyl | SRI ndoI 1
described in ater,”3 m hbl, 30 m
of tol uene 15 la d 2 (‘L of dodi yum hvdrodi de rll ssol i I wat er

are charged intjo @{3189 eh 11ade; £%5 pped gg4 h a X08 gool er and
meghani cal stidrer. B

H6*
s [anone | 226 | = - 7.78 _
CH; on C7 2.48 - Hs’ | 7.41 .
l[ HS 7.06 H' | 7.5
" H6 7.12 | Ho’ _' - 8.64

10

Preparation of the Compound having formula (Ib).

5 g of 1,1, 4,7-£etramethyl-N—phenyl-3-méthylen_e
isoindoline iodide obtained as described in Example 2,
10 ml of water, 3 ml of ethyl alcohol, 30 ml of t_oluene
15 and 2 g of sodium hydroxide dissolved in 5 ml of water
are charged into a 100 ml flask, equipped with a reflux
cooler and mechanical stirrer.
The above mixture is stirred for 10 minutes under
a nitrogen. atmosphere and the organic phase ;:ontaining
20 the free base [Cox_npound (Xb)], is then separategd.
1.7 g of 1-nitrous-2-naphthol [Compound (XIa)] are

added to the above organic phase: the mixture obtained



The above mixture is stirred for 10 m nutes under a nitrogen
at mosphere and the organic "phase cont-ai-nt-ng---20.the. free base [ Conpound

(Xb)], ist at ed. 1. 7 g of 1-nitrous- 2 -napht ho
(Oorrpound' (%‘)’ﬁ‘fm%:e added to tzhéz above organi c phase: {803 e
obt ai ned WD 99/ 01457 PCT/ EP98/ 03994

is heated to 70[err]C and nmaintained at this tenperature, under
stirring, underjq ae&&a&eec,atmes:ofa@{cﬁ md Ditd¥Red athenis. tehiperaanid on raw
product obtained is then purified by passage on a silica gel col um .

eluating 5w i{ndefi Kbibeial, NRHANE! LOhiRIBgeh Btfidmhéie]/ bor tuo

The raw phot ochrona |c produ us obtal ne purff agal n by

crystall et o oar, oper oaf%:s%naq%‘ft&ﬁ%%pﬂotﬁ%% HE .
A (00 VAT o b GELAT B el RS (FRAECH! Foebfln eruatifls ™™
TABLE 4 with a2 mixture ofuheptane/toluene in a ratio of ;/1.

The rav photochromatic product thus obtained is

then pufified again'by crystallizatiéh frém téi;;ﬁé;.mw

| 1 6 g of a yellow crystalllne product are ob--

tained, correspondlng to the CQmpound havxng formula:

10 .(Ib) whlch is identified by gas—mass (molecular welght

= 418) and NMR spectrum. The NMR data are indlcated in

. T&ble_ 4. .

TABLE 4




[err] WD 99/ 01457 WO 99/ 01457

PCT/ EP98/ 03994 - - 30 - ' [err]H [err]
(Ppmy © WO99/01457 [err] ( IOfT) CH[e”] on a 15 e 7'
7.67.  CHerr] on err]  2.g§ B Terdfinsssd
CH err] on C7 - 2.55 HO ' 7.42 5 FB 7.13
H10 ' 8. 30 - H6 7.20 a 7.21
H2' 7.5 .09
C 6. 95 1H | 6 m 1 s m - 10
EXAMPLE 5 Preparation Cﬁﬁg &ndj(lc).z %ub)of
1,1, 2,4, 7- pent grethy—e—eq hy'ﬂnﬂ —So-Heo
" CH; on C1 }1.55; 1.64 | H7/ 7.67. "
’ CH; onc4| 2.28 | mHs 7.29
CH; on C7 2.55 Ho’ 7.42
3 H5 7.13 H10/ - 8,30
Hé 7.20 - a 7.2
“ H2’ 7.56 | b ©7.01

10
EXAMPLE S
Preparation of Compound (Ic).
5 g of 1,1,2,4,7-pentamethyl-3-methylene isoindo-
line iodide obtained as described in Example 1, 10 ml
15 of water,\3 ml of ethyl alcochol, 30 ml of toluene and
2 g of sodium hydroxide dissolved in 5 ml of water are
charged into a 100 ml flask, equipped with a reflux
cooler and mechanical stirrer.
The above ﬁixture is stirred for 10 minutes under
20 a nitrogen atmosphere and the'organic phase containing
the free base [Compound (Xa)], is then separated and

dried under vacuum.



line iodide obtained as described in Exanple 1, 10 mM 15 of water, 3 m of

et hyl al cohol, 30 m ‘of toluene and "2 g of sodi um-hydroxi.de. di.ssolved .. . .
in 5mM of webewepise charged into a 100 m fl ask, equi pp?é‘l‘)ﬁ'r%&}oﬁu
refl ux cool er and mechani cal stisaqer. The above mxture’is

stirred for 10 m nutes under 20 a nTtrogen at nosphere and the organic
phase contai ni ng ThEeatyepebaatel cOMRAWSE (%a)3dssbviddeinsenmal ese and
dri ed under vacuum 99/ 01457 : _

PCT/ EP98/ 03994 to which 2 £ trietdPfaflife’ &HIYS e¥Plqi ned
I s dissolved inlszo ﬁ?p%xfwl oi sof}rcopano t% V\/nllné Ziﬂm of triethylanmme and

2 kB i xtur F) S-RUEER SRR AT (UML) ats ) addled
then puri 11 ed igadea” snd o8be, iR LS5 nehddn el LY TR, igeE 4 °
m xt-ure- of heptane/toluene in a ratiq of

1/.1. . T%e raw
phot ochr omatd ¢ BtEaeden: AERCSBRE&FRANAS UNSET SRARTRIGIf £OF 492 RARFs-

crystallization fromtol uene. _ 2 gof a cxej | ow crystalline product
are obtai ned, ThecseaespenRdray WW’CG%&?HT@ ak$ nghedr pUKd fied) bahi ch
is identified by gas-nmass.(nolecular weight = 357) and . - NVR.spectrum
The NMR data arpassageaendai silibhegsl column eluating with a mixture =
of heptane/toluene in a ratio of 1/1. _ L
The raw ph_otochromatic product - thus obtained is ...
10 then purified again by crystallizatiorf from toluene. |
2 g of a yellow crystalline product are obtained,
corresponding td the Compound having formula (Ic) which
is identified by gas-mass (molecular weight =.357) and

NMR spectrum. The NMR data are indicated in Table 5.

15 : TABLE 5




15 TABLE 5 [err] WD 99/ 01457
PCT/ EP98/ 03994 - « -« oo e o e e 2 . 3D : [err]H
[err] (PPMvo.99/01457 [err] (ppm CH err] on p8r/Ebedisesd . 55
H2' 7.44 NCH err o 2.21 H5' 7.29
CHerr] on C4 2.21 Ho' 7.94 5 CH err] on C7
2. 49 Hg' 8.80 - H5 - 7.02 Ho'
1'046Pre arat i ( d SRAVPLE ©
_ paratio ound (L . bt & n _ _ -
1,1, 2,4, 7-pent t hyl- 3- Metihy ekgpygoi H i ne f%%iﬁe bt ai ned as
described in nple 1 100 _
CHy; on C3 |1.52; 1.55 H2' 7.44
NCH, - | 2.22 | H5' 7.29
CH, on C4 2.21 HE' 7.94
5 | cmyonc7 | 2.4 H8' 8.80
HS 7.02 H9’ 7.46
. H6 7.13 | - Hio’ . 8.92

10 - Preparation of Compound (Id). -
5 g of 1,1,2,4,7-pentamethyl-3-methylene isoindo-
line iodide obtained as described in Example 1, 10 ml
'of water, 3 ml of ethyl alcohol, 30 ml of toluene and
2 g of sodium hydroxide dissolved in 5 ml of water are
15 charged into a 100 ml flask, equipped with a reflux
cooler and mechanical stirrer. |
The above mixture is stirred for 10 minutes under
a nitrogen atmosphere and the organic phase containing
the free base [Compound (Xa)], is then separated and
20 dried under. vacuum.
The dry residue obtained is dissolved in 20 ml of

isopropanol to which 2 ml of triethylamine and 3.4 g of



of water, 3 m of ethyl alcohol, 30 ml of toluene and 2 g of sodium
hydr oxi de dissolved in 5 mMl of water aree 15 charged into a 100 m flask,

equi pped Wiwé 9901487 | ux cool er and mechanical stirrer. pcrmpegnsgs 'he
above mixture is stirred for 10 m nuggs under a nitrogen atnnsphere

and the organi c phase contai ni ng the free base [Conpound (Xa)],
t hen separat ed amtiitx2s-@-+raphithtsk~-&epropan(l)one [Compeundy (Eﬁdnye
obtained is dissolved in 20 m of i sopropanol to which 2 m of

triethyl am ne aate3addede§ the mix¥r294814edted to 70°C and maintained
PCT/ EP98/ 03994 33

1- ni trous- 2- napatthalhifs pt atere, hhagpogRdrriiyy) under @reitespsh the.
m xture is heated to 70[err]C and mai nt ai ned at this tenperature,

under stirring, ayifdphari ! I three ﬁ&ﬁ?éPthE zfe%ﬂﬂaxﬁq:ﬁwﬁoawe
reacti on raw product 5 ‘obtained is then purif by passage on silica

of 11, OO SToBRidd fy ehdn ki e éf@%f%%ég P gei?‘h'eﬁ
ified b t II ti tQl

Vel 1 ow wn; to or FEREmA ehupti Fhpl i ion c"tﬁ"?%;%‘g]n‘g?’h% 1B 2he

Conmpound havi ng fornul (Id). which is |dent|f|ed by gas-nass

(ol ecul ar wei gkatio g¥-l4f2) and NMVR spectrum The NVR data are i ndi cat ed’

in
The raw photochromatic product thus obtained is

then purified again by crystallization frém toluene. .
10 _ 2 g of a yellow-white 'cfystaliine :.éroéuci:_ are
;'obtéined, corresponding to the Compound having formula
--(Id) which is identified by gas-mass (molecular weight
= 412) and NMR spectrum. The NMR data are indicated in
Table 6. |

15 : TABLE 6




Table 6. 15 TABLE 6 ) [err] WO
’ " PCT/ EP98/ 03994

00/ DIABT — -«
34 WO $91447H [err] (ppm[err] (PPm CHipg#d
1.50; 1.55 b 7.12 34 NOHerr] ). oreTmrsRia
7.81 CHerr] on 4 2.22 H7' - 8.42 5 CH err]
on C7 2. 48 Ho' 8.13 H5 7.04 " H10'
8. 67 H2'
7. 47 | b § (ppm) § (ppm) :
1.50; 1.55| HS’- 7.12 n ;
‘ " ~ NCH, 2.22 H6' 7.81
CH; on C4 2.22 H7’ 8.42
5 | cHy on €7 2.48 . H9’ 8.13
" H5 7.04 H10’ 8.67

10 EXAMPLE 7
Preparation of Compound (Ie).
5gof1l,1,2,4,7-pentamethyl-3-methylene isoindo-
line iodide obtained as described in Example 1, 10 hl
of water, 3 ml of ethyl alcohol, 30 ml of toluene and
15 2 g of sodium hydroxide dissolved in 5 ml of water are
charged into a 100 ml flask, equipped with a reflux
cooler and mechanical stirrer. |
The above mixture is stirred for 10 minutes under
a nitrogen atmosphere and the organic phase containing
20 the free base [Compound (Xa)], is then separated.
2 ml of aqueous ammonia at 30% and 3.6 g of

1,2-naphthoquinon§-4-morpholine [Compound (XIIa)] are



10 EXAMPLE 7 Preparati,on of Conpound (le). 5 g of

1,1, 2, 4, 7- pent anet hyl - 3- met hyl ene i‘soi ndo- | i ne i odi de obtained as
descri bed | wdossogake 1, 10 ni of water, 3 m of ethyl alﬁraﬂ,g*,

of toluene and 15 2 g of sodi um hydrgxi de dissolved in 5 nl o vvaséor%g%irﬁe
charged into a 100 m fl ask, equi ppe 1th a reflux cool er and _
mechani cal stirrer. The above m xture is stirred for 10 m nutes
under a ni45Q64" tf MBS hebevaNdrigam i gpnagepaaae taiRtage 3¢ the
free base (Conpound (Xa)], is then separated. 2 m of aqueous

ia at 30% 6 e &2 . . .
amoni & at_S0%gededad € 07p-c,  in2diRPRURARWUNC ndBEPTE! hIErbGREPOUN

PCT/ EP98/ 03994 . 35._. _.added.fq the a r gagi.c

phase and the rﬁ%\aﬁghlege an%egtng.&rt ogifd'f,rﬁ%qanfégt o%k?%vg‘%%er{i’ge UL
ni t« ogen at nosphere and under,  stirrjing, for tw hours. The, eactiaqn
raw product obtﬁ?ﬁg 1pR (FRY, preducy 8§tg'§“§<§ésé§e %ﬁe% aunitiegt %Y um
eluating with a m xture of _heptane/toluene in a ratiqg of 1/1.

The raw photdcHPafEage PRoAutilisasgebt aPhuan eluatingeiifh, Af RAXTHES n by

crystallization fromtol uene. : .
of heptane/toluene in a ratio of 1/1.

The.faw photochromatic product thus obtained is

thgn pﬁrified again by cryétallizatibn from”toluene.'

0.8 g of a yellow-white crystalline product are

10 obtained, corresponding td the Compound havihg fofmula
. (Ie) which is identified by gas-mass (moleéuléf weight
= 441) éﬁd NMR spectrum. The NMR data are indicated in

Table 7.

TABLE 7

15




0.8 g of a yellowwhite crystalline product are 10 obtained, correspondi ng

to" the Conpound having formul a (1e) "which-is identified by gas-mass. -
(mol ecul ar VWb@bhl457 = 441) and NMR spectrum The NIVR data Amgu cat ed
in Tabl e 7. 36 TABLE 7 ﬁ?T
99/ 01457 ' PCT[EP98/03994
36 . 6 (ppm [err]H ‘ferr] (ppm
CHerr] on d 1.49; 1.55 H5' 6. 66 NCH.er r ]
2. 27 MU R =L L L —p. 22
Hg 7. H Gn(EPm) " |2 46 H (PP®) * 17 56
H5 7.0 _Hi0'{ 8.6 . HE 11
a 3 11“ cHy on c1 |f.49; 1.55 | 34 ns’ b 666 n3- 94
'l NCHj 2.27 H7’ 8.08
ﬂ CHy on C4 2.22 H8’ 7.38 } ”
5 “ CH; on C7 2.46 HO’ 7.56 i
HS .7.04 - Hi0/ 8.62 1
 He6 7.11 | a 3.11
. H2' ' 7.34 b 3.94

J_.OIEE LE 8
Preparation of Compound (If).
6.6 g of 1,1,2,4,7-pentamethyl-3~methylene iso-
indoline iodide obtained as described in Example 1, 10
ml of water, 3 ml of ethfl alcohol, 30 ml of toluene
15 and 2 g of sodium hydroxide dissolved in 5 ml of water
are charged into a 100 ml flask, equipped with a reflux
cooler and mechanical stirrer.
The above mixture is stirred for 10 minutes under
a nitfogen atmosphere and the organic phase containing
20 the f:ee base [Compound (Xa)], is then separated.
3.5 ¢g of 2-nitrous-1i-naphthol [Compound (XIb)] are

added to the above organic phase: the mixture obtained



10 . EXAMPLE 8 P[eparati on of Corrpound- (1f). 6. 6 g of
1,1,2,4, 7- pent anet hyl - 3- net hyl ene i‘'so- i ndol i ne i odi de obtai ned as
descri bed i-wo9omags7e 1 10 mM of water, 3 nl of ethyl a 803984 M
of toluene 15 and 2 g of sodi um hydgexi de dissolved in 5 m lpe?mvi\gt er 4
are charged into a 100 ml fl ask, equl pped with a refl ux cool er and
mechani cal stirrer. The above mixture is stirred for 10 m nutes
under a dis Igtfeditt@sphet canddnaintaiged atpesis cosnpepatgrel0 the
free base [ Conmpound (Xa)], is then separated. 3.5 g of

2-ni t rous- 1- Niddiol st CORDRYN ubilll) Ja 3 2trogen adtadsphente, abeyetqeoan C
phase: the m xture obtaine WO 99/ 0145

PCT/ EP98/ 03994, gyrs. The reaction ra%7 rodhéthGSEEQéh%d70E§rrkﬁeﬁnd
mai nt'ai ned at thls t emper at ur e, er stirring, er a nitrogen

at mosphere, o] h egct oq%ql bt s then
purified by p ?sllél\gé' on %9 #F?ggg&eforgoﬁun%ﬁgcﬁag%gi giﬂggtlnb

hept ane/ t ol uene n_a_r.atiq of _ t aw_pho ochr tj).C product
Chus obt ai Red gt & Higked e Heptane reqtudnt {8'APIREREN Wd R/ Pl oTC
2.0 f I I whi t | | t bt di
tG-»t---IgteOCOﬁpgﬁndO\fll\;\Tl § Crysfagtolc rog\a%q.%c ngord?uct tlc')xusalo taJ.z(x:eOdr.rggpon 'n9

then purified again by crystallization from toluene.
2 o g of a yellow~white c¢rystalline product are
S - -obta;:l.ned correspond:.ng to the COmpound having formula
10 (If) which is identified by gas-mass (molecular we:.ght
= 356) and NMR sﬁectrum. The NMR data are indicﬁted in

Table 8.

TABLE 8




10 (If) which is identified by gas-mass (nol ecul ar wei ght = 356) and

NVMR spectrum The NVMR data are indicated in ~ Table 8. C o
TABLE 8 - WD 99/01457 WO 99/ 01457 P :
PCT/ EP98/ 03994 38 38 err [ EPSS/3994,
(ppm 1H [err] (ppm . CHerr] on C1 1.50; 1.61. ~ H5
7.79 NCH[ err ] 2.20 H6 7.38 CH err]
on G4 {.45 on_C7 2.49
H8' 7.58"
HE (PPm) 43 H + (PPm) .41
- - |yation of f#he photochitomatic activity.
The phot ochr or 156V bt ¢d [ s 7.79
2.20 He’ 7.38
2.23 - H7’ 7.45
2.49 H8’ 8.10
H5 7.05 HS' 7.58
H6 7.14 - HYX0' - 7.43

10 .E E 9
Evaluation of the photochromatic activity.

The photochromatic activity is evaluated in
methanol and toluene, at 20°C, of Compounds (Ia)-(If)
obtained as described above in Examples 3-8.

15 Solutions are prepared at a concentration equal to
about 10" M (the exact concentrations are indicated in
Table 9) of the various Compounds (Ia)-(If) in the two
solvents and subseguently 1.3 ml of each solution is
placed, individually, in a 1 cm quartz cell having a

20 square base inlet.

| The guartz cell containing the solution is intro-

duced into a Peltier temperature control system (HP



met hanol and tol uene, at 2Q[err]C, of Conpounds (la)-(If) obt ai ned as
descri bed- above-in-Exanples-3-8. -5 - ° Solutions are prepared at a
concentrati g7 to about 10[err] M (the exact concemlcy re

i ndi cat ed i?b% Tabl e 9) of the vagigpus Conpounds (la)-(I1f) in?ﬁ@%
sol vents and subsequently 1.3 m of €dch solution is pl aced,
individually, inalcmaquartz cell having a 20 square base inlet.

The quartz cell containing the solution is intro- duced into a Peltier
t enperat ure corRaaRsSQEY enHPHH20904), witly the mosyibility of magnet-

PCT/ EP98/ 03994 - -39 accessory - HP
89090A), with tiee pbisringi dpringnetreet measuringj,c and rﬂ-Sng-l‘tnhdlmj;ad]e
measuring,.and is irradi ated fromabove with a Philips UVA lanp with
an irradi ance from abopealwith G \Bhilip® Yuppdampdwakht ba deidaditgmld . The.
5 drradiance tine varies fromsanple to sanple (60"-180") - 5 to

guar antee the ré@uamm&egrwstﬂicﬁblsuﬁ(?méﬁ émethe cellsdisield. The
The spectrumof "‘the solution is recorded before and after .

[rradiati on hetyyeem ttd ifedvaR0e8 e Hon anple 1t shuIE {(Racliaon) P

8452A phot odi ode spectrophot onet er. he foll ow ng data are

det er m ned_hy gRANS Sfaftee the G | §a4rsd 6'1':'. W 1PuLRig | 8¢ Ul Wi th

t he program
solution..

_ The _si_:e_c_t_rum of'_ the s_oiution is recorded before
" “_"""a'\'nd".aft.e'r"irradiation between 400 nm and 700 nm with a
10 Hewlett Packard HP 84522 photodiode Fpectrophdtometer.
The following data are determined by means of a -
mathematical calculation carried .out with the program
123v5w of Lotus based on the tristimulus theory:
(a) (AY) which indicates the difference between the
15 1luminous transmittance (Y) of the solution before and
.after irradiation and represents the photochromatic
activity of the compound analyzed at the concentrations
indicated in Table 9;
(b) AL*, Aa* and Ab" which correspond to the variation
20 of the colourimetric coordinates of the above solutions
CIE 1976 (L', a' and b"), corresponding to the bright-
ness or luminosity (L'), the red-green coordinate (a")
and the yellow-blue coordinate (b'), before and after
irradiation.

25 The data obtained are indicated in Table 9.



123v5w of Lotus based on the tristinulus theory: . (a) (AY) which

indicates the difference between the ° 15 lFum-nous transm tt-ance~(Y) of-—=-—-m-
t he sol uting’%@%fl&ge and after irradiation and represpiimpoilesos

phot ochr onat’l activity of tQQ conpound anal yzed at the

“concentrations indicated in ble 9; (b) AL*, Aa* and Ab*

whi ch correspond to the variation 20 of the colourinetric coordinates

of the above sol utions ClE 1976 (L*, a* and h*), corresponding to

the bright- AeSuhhamnexpianptipn) of hEbhee RRAYRNVEBIUEF 3R (a*)

and the yell ow bl ue coordinate (b*), before and after ~irradiation.

25 "~ The dajafophatiern =zedatddgcioedhesergane by found, \F9HPHART7 _
PCT/ EP98/ 03994 40 A further expl.anation .

of the above vplggsimnttolor Scifemcet Comcepts: ang Methodse Quanbitaound,
for exam ple, in "Color Science: Concepts and Methods,: Quantita-- -
tive data and ggygubata (aHBBormulalszerds2ppdeW FyszeskistandsW.8nd Ed. , .
New Yor K. WD 99/ 01457

PCT/ EP98/ 03894g¢j1es, 2nd Ed., Héw York.
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42 - 'CLAI M5 ‘I’. - Phot ochromati-c- conpounds bel ongi ng to the group of -
spi ro-i soi nowbboraexazi nes having general fornula [err] giﬁoss%
wherein _ a) Rrgpgesents a linear or br anche
Cerr]-Cerr] alkyl group, said alkyl group optionally
substi t ut - ed with 1-10 hal ogen atons sel ected from
fluorine, <chlorine and bromne, or wth 15 hydr oxyl groups,
| i near or brarfch "e"ﬂ q erTJ -Uerr] al koxyl groups, carboxyl -
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20 bi phenyl and naphthyl, said aryl. group op-

tionally substituted with |inear or branched- ~(Cerr]-Cerr])
al koxyl gr boxyl groups, am ne groups di al kyl
(derr]- C[e.drdra]% mg“r%nsne groups; a ' benzyl group; P‘%‘E’%”W%‘)y
Rlerr] and Rlerr] , the sane or drfflé;ent represent a WO 99/ 01457
PCT/ EP98/ 03994 | i near or
branched C[err]CIAEME]0 al kyl group, said al kyl group
optionally substituted with 1-10 ' hal ogen atons sel ect ed
from fluorine, khl o-Photochromatic compmmmd:dirangm tor thet grovprogy|
gr oups, 5 linear or branched Cerr]-(err] al koxyl groups,
carboxyl groups, cysmpipoeigsindolineasxazines having generdl afehwalla
Cerr]-Cerr] al kenyl group; a benzyl group;- - a linear or
branched Cferr]-Cer¢3) &l koxyl group; an _ - N-al kyl
(derr]-Cerr]) amne group; an N, N-di al kyl 10 (dJerr]-derr])
amne group;sor Rerr] and Rlerr], cBsgider g4 : jointly with

re bound, represent a
said cycloal kyl group
en-at oms._sel ected from 15

t he carbon atomto which they

Cerr]-Cerr] cycIoaI kyl R
optionally - ~ - substit Ut ec

fluorine, chIorrne and bronmne, @
|l inear or branched Cerr] -Cferr]

al k | groups, carboxyl
groups, cyano Ry _?fy ; .o

10 wherein:

a)__ lR r_epr.jesents a l_inegr orﬁ branched c,.-_-c":w .'alklyl
.group; said alkyl group optionally substitﬁt-
ed with _1-10 halogen atoms selected from
fluorine, chlorine and bromine, or with
15 hydroxyl groups, linear or branched C,-C,
alkoxyl groups, carboxyl groups, cyano
groups, or with a 2,2,6,6—tetramethylpiperi-
dine group; a linear or branched Cz-éé alkenyl
group; an aryl group selected from phenyi,
20 biphenyl and naphthyl, said aryl group op-
tionally substituted with linear or branched
(C,-C,) alkoxyl groups, carboxyl groups, amine
groups, N,N-dialkyl (C,-C;) amine groups; a

benzyl group;

25 b) R, and R,, the same or different, represent a

-
1 g

hydroxyl groups,



groups, amne groups, N-alkyl (Cferr]- C[err]) am ne groups,

N, N-di al kyl (CJerr]-Cerr]) anine groups, -20 - o 2N, Nedial kyl - .
(derr]-d agbldroigayi de group; a cyano _ gr oupp, w”gr oup
sel ected from phenyl and bi phenyl ; err]
Rlerr], Rerr] and Rerr], the sane or different

represent a hydrogen atom, a hal ogen atom sel ected [from
fluorine, chlorine, brontABea¥d or brav@lsé/ 6:1219173 alkyl group, said

PCT/ EP98/ 03994 iodine; a -
| i near or branched C[errPlEyérgFOH-PkypthHally substitutgdowdthsdi-d0al kyl -
group optionally substitut- ed wwth 1-6 hal ogen atons
selected from halogen fattoms reglectedrfrem flhdorinepm chlo-or

with 5 hydroxyl groups, linear or branched Clerr]-Clerr]

al koxyl groups, cyano grrine; andezohinepupr with hydroxyl gzolpsr,oxyl
group; a linear or branched (Jerr]-([err] al koxyl group;  an
am ne groups an N-alkyl linear or branthearrt;<@eralkogplnegeoaps, an

N, N-di al kyl (C[err]-Clerr]) 10 am he group; a piperidine,

pi perazi ne or r k] aCd :
carboxyal kyl group;. .. carbox?‘.’l mgﬂc’bﬁe% C[efefglggr ngyg%lﬁ(%aifll og];:'roup a

aroup. 4 HeRpRBRufioie AP Skl & gensyh) qeauppam o
| a linear or _branched C,-C, alkoxyl group; an '
N-alkyl (C,-C,) amine’ group: an N,N-dialkyl
10 R | | l'(c - ;) amine group; or R, and R,, considered
jointly with the carbon atom to which they
are bound, represent a- C -cw cycloalkyl
group,' said cycloalkyl group optionally
substituted with halogen afoms sele.cted from
15l | fluorine, chlorine and brbmine, or with
hydroxyl groups, 1linear or branched Cy~Cq
alkoxyl groups, carboxyl dgroups, cyano
groups, amine groups, N-alkyl (C,~C,) amine
groups, N,N-dialkyl (C,-C,) amine groups, an
20 - N,N-dialkyl (C,-C,) amide group:; a cyano
group; an aryl group selected from phenyl and

biphenyl;
c) Ry, R,, Ry and R,, the same or different,
represent a hydrocjen atom; a halogen atom

25 selected from fluorine, chlorine, bromine and

_—_

AR O R



15 _cyano group; a nitro group; a sulfonic group;

an ‘aryl group sel ected from phenyl;--bi-phenyl -~ . " and napht hyl,
sai d ‘aryl gweopsesas? onal |y subst [ tut ed with Ll
(err]-Clerr]) amne groups, linear or br an%‘gkwﬂ“
Cerr]-[err] al koxyl 20 groups, hydroxyl groups, |inear or
branched Jerr]-Cerr] alkyl groups; an acyl group of the
al kyl ket one, aryl ketone or benzyl ketone type; a

linear or branched C err]icine al kddpeagroap, lsxamched C,~C, alkyl

al kenyl group optionally subsituted with one 25 or two

N, N-di al kyl (Cerr]-Cer rg"ﬁo@,a&alildnalmugﬁoup optid&ﬁﬂw Wltut-
PCT/ EP98/ 03994 .
N- 2, 3- di hydr oi ndol i ne grag; wathi nQaG Ol‘xalogen atoms sé!!ékﬂfél:!?d from

C[esrr] C err] thioether group; - - d) two consecutive substituents
between Rlerr] and = fluorine, ReH)drindn 4P’ Seiindle @andqfsgtion
poi nt s 5 ot her arorrat I ¢, heterocycli.c or quinone

rings; 5. € r ol 09e8ngheM o Rilaibibe! Rlc
selected fromfluori ne | ori heaﬁ
branched:‘CJerr]-Cerr] aI 0 r#anched
Cerr]-Cerr] al koxyl grou °x§’rl %Q-bups, gyano %ﬁ%ﬂ%}? g?g’fg’z’g‘ m{yl '
group; E - a hydroxyl group, a ln.near or branched C,~Cq

a_l]_coxy_l,;-__gz.'gup,_ an amlne group, an N-alkyl

- (Cy=Cy) aﬁ_uihe" group; an N,N-dialkyl (C,-C,)

“10° amine group; a piperidine, piperazine . or

' m_orphé}_in_g_’ group; a C,~C, carboxyalkyl' group:;

‘a C,~C, 'ca'rbo'xyalkenyi group; a carboxyamide

group; an N-alkyl (C,=C4) 'cafboxyamide group;

an N,N-dialkyl (C,-C,) carboxyamide group; a

15 ' cyano group} a nitro group; a sulfonic group;

an aryl gféup selected from phenyl , biphenyl

and naphthyl, 'said aryl group optionally

substituted with N,N-dialkyl (C,~C;) amine

groups, linear or branched C,~C, alkoxyl

20 groups, hydroxyl groups, linear or branched

C,~C, alkyl gréups; an acyl group of the alkyl

ketone, aryl ketone .or beﬁzyl ketone type; a

linear or branched C,-C, alkenyl group, said

alkenyl- group optionally subsituted with one

| 25 or two 'N,N-dialkyll (C,-? ;) ~4~aniline groups;
\R

A O 0



f) P represents a nonocyclic or polycyclic aromatic
nucl eus, belonging to one of the ~ )

r epr esent edwiyoosokgs7 general formula (I1); naphthal g4 oSovg Nt ed
by general formula (111); quinoline Lepre- sented by gener al
formula (1V); isoquinoline represented by general fornula
(V); cumarine represented by general fornmula (VI); quinazo-
20 line represented by general fornmula (VII);

phenant hr ene r epr esent edahy Ng@nSralitiyadruilmioline group; a(Vihkepr or

ant hracene represented by general formula (1X): [err]
PCT/ EP98/ 03994 46 pranched cy«r)YHikdther group;

PCT/ EP98/ 03994 47 [err] ~wherein:

d} two consecutive substituents between Rs' and

%

R,, can represent the condensation points

S with other aromatic, heterocyclic or guinone

- following types:. benzene. ... ..

e) R, represents a hydrdgen atom; a halogen atom _

 selected from fluorine, chlorine and bromine; . o

a linear or branched C,-C, alkyl group; a
'10 ) linear or branched C,-C, alkoxyl group; a
- phenyl group: é phénoxyl' group:;
£) P represents a monocyclic 6r polycyclic
aromatic nucleus, belonging to one of the
following types: benzene represented by
'15. general formula (II):; naphthalene represented
by general formula (III); gquinoline repre-
seﬁted by general formula (IV); isoquinoline
represented by general formula (V); cumarine
represented by general formula (VI); quinazo-
20 line represented by general formula (VII);
| phenanthrene répresented by general formula
(VIII):; anthracene represented by general

formula (IX):

* c L M s *



at least two adjacent substituents betweem R err] . . and
Rlerr], R err] -and-Rerr], - Rierr] - and Rlerr], Rerr] and Rerr], Rerr]
and ‘R err] wodbdggiady and Rlerr], Rlerr] and Rerr], R err] and®cl/ERosp39od

15 represent the condensatugﬁ points with the

oxazi ne ring, the other substituenta aving - t he same
meani ng descri bed under point c). 8 2. The photochromatic conpounds
bel onging to the Bt spPMr 0- i soi ndol i no- oxazi nes havi ng
gener al 20 formula (1) ng to fiain11, wherein

R represents one of the follow ng ps: (11) met hyl, ethyl,

i sopropyl, 2-allyl, 2-hydroxyh

et hyl, 2-carboxynet hyl,

phenyl, 4-N N-di nme-_ 12 l thﬁhaninoaniline,.4-nethoxybenzene,
4-cyano-- ~-25 - - benzene; Ryy WD 99/01457
PCI/ EP98/ 03994 - - - ' 48 Rl err] and
Rler], the sanme or different, represent a met hyl or phenyl
group; or- considered jointly
Rai  Rua
Raoy | - Rus

Rys Ras
Riq :
N
Ol
Rid R3o
Ri2 Ry
- Raa
Reo /}3
(VI)
2
Rs Rig
Rys  R37
g7 Raz

* . C L .} S *



wth the carbon atomto which they are bound,. represent a

cycl ohexyl group; ‘5 - RHerr];, Rerr], Rerr] and Rferr]; the
same” or di ff& o667 represent a hydrogen at o_wuwgwe
atom a chlorine atgg a bromne atom or one or.

the following groups: nethyl, i%3dpropyl, hydr oxyl ,

met hoxyl, N, N-dinethyl amine, piper- 10 . ‘ I di ne, norpholi ne,

car boxyl, carboxynet hyl, N, N-di net hyl car boxyam de,

cyano, nitro, : met hyldﬁgt oqaﬁ phenyl ket one, phenyl;

- Rlerr] represents ahydrogﬁg ator‘p aqfor'ne atom a
bromi ne atom a methyl group or "a\1

7 phenyl group; -
: formula (11)

P represents one of the groups havi
to (1 X), wherein: [

Rlerr] and g and Rlerr], Rerr] and
Rlerr], Rerr]. and R err], 20 , o Rierrj(vag@)Rlerr], R err]
and Rlerr], Rlerr] and Rlerr], Rerr] Rs2 and Rerr],
i ndependently represent the Rsg Bgdensation points with
t he oxazi ne ' ring and thqasqt her substituents each
I ndependently represent a hydrogen atom 25 ~ -a-fluorine
atom .a chlorine atom a WO 99/ 01457 - '
PCT/ EP98/ 03994 '
Rsg. Rg7 Rge
R L L L R
T T T e
Ré1 Rg2 Res
wherein:
- at least two adjacent substituents between R,

and Ry, Ry, and Ry, Ry, and Ry, Ry and Ry, Ry

and R, R, and R,;, R, and Rs;, Ry and R,
15 represent the condensation points with the .
oxazine ring, the other substituents havirig
the same meaning described under point c).
2. The photochromatic compounds belonging to the
group of spiro—-isoindolino—-oxazines having gene;:al
20 formula (I) according to claim 1, -wherein:

- R represents one 6f the following groups:
methyl, ethyl, isopropyl, 2-allyl, 2-hydroxy-
ethyl, 2-carboxymethyl, phenyl, 4-N,N-dime-
thylaminoaniline, 4-methoxybenzene, 4-cyano-

- 28 benzene';

AR 0 R




49 brom ne atom or one of the follow ng

groups: - nethyl,; -isopropyl, hydroxyl, - . < met hoxyl

2- hydr oxye al lyl, . pi peridine, oI|ne

N, N- di met h;‘f)é‘%m“s; carboxyl , car boxyrre'f‘ﬁﬁ?‘,”%-"ﬂ"di me-
t hyl car boxyam de, cyano, nitro, net ﬁ'ﬁ ket one,

et hyl ket one, phenyl ket one, nmet hyl t hi ol ;

ii) - two adjacent substituents between R err] and 10

Rlerr], Rerre] and-Rermg] q&ze]tﬁws%nﬁr&] aireren n&eﬂ:@srdnta
Rlerr] "and R err], R[err] and Rerr], R err] and R[err] Rl err]. _
and Rlerr], different f ' $ch§aS8rPRERYL Sroup; or considered Wgthmérepo' nt

i:),..represent the condensa- | on points nzene
or quinone 15 I Eﬁfj npounds
bel;onging to the "’“&r gﬂ% gg"s‘a"r%‘?"‘go‘f% I'no- OX;IZ]I nes g\‘/‘?r?fg

gener al formul a accordin I'm 1 or 2, consisting

of the compound havi ng f5F&?ﬁ?e % cy%%:% (’i ] 25 4. The

I

hot ochromati ¢ conpounds beI on i
P _ 5 P2 g g Rs' the same or different,

':epreser_:t a hyd:_r:ogen atom, a fluorine atom,’
a chlofine .atom, a ioromine atom, or one of
the _fo]._;_lowing ._grou_l.:s: methyl, isopropyl,
| hydroxyl, metfxo:.cyl ' .N R N.-dimethylamine; _éiper-
10 idine, morpholine, carboxyl, carboxymethyl,
o N ,N-dimethylcarboxyamide, cyano, | x_zitro,
méthylketone p phenylketone . phenyl;
- R, represents a. hydrogen atom, é chiorine
atbm, a bromine' at._om, a methyl group or a
15 | | pheﬁyl group; |
- P represents one of-.the groups haviﬁg general
formula (II) to (IX), wherein:

i) two adjacent substituents between R, and
Ryzs Ry, and Ry, Ry and Ry, Ry and Ry,

20 Ry, and R,,, R, and R,;, R, and R;;, Ry
and R,,, independently represent the
condensation points with the oxazine
ring and thé other substituents each
' independently represent a hydrogen aton,

25 a fluorine atom, a chlorine atom, a
I —

A



WD 99/ 01457 PCT/ EP98/ 03994

50 group of spi T 0-i soi ndol i no-oxazi nes havi ng gener al

formul a (1) warsaigeng to claim1l or 2, consisting

conpound having fornmula (1b): [egg 5. The ﬁé@%@'ﬁ??ﬁat i C
conmpounds bel onging to the 10 group of spiro-isoindolino-oxazines

havi ng gener al : formula (1) according to claim1 or 2, consisting

of the conpound having fornul ' [ ] 3 &
phot ochromati ¢ conpounds bel o;}iﬁ%n%i?% pgm. or Shé °gfr ott}be_ O?ollowti%g

spi ro-isoi ndol i no-oxazi nes havin eneral . 20, formul a.(l

according to claim1 or 2, cor%"i"gfgﬁg methyl, lﬁ?p’fﬂgygbrrp}aﬁﬁgo%f&&i'ng.
f I Id):
ormua (Id) methoxyl, 2-hydroxyethyl, 2-allyl,

' piperidine, morpholine, N,N~dimethylami-
5 ‘ne, carboxyl, carboxymethyl, N,N-dime-
e e thylcarboxyamide, cyano, nitro, methyl- .
ketone, ethylketone, phenylketone,
met;inthio-l: -
o | ii) two adjacent substituents.between R, and
1o o Riz» Ry, and Ry, Ry and Ry, qu and .Rss'.
Ry and Ry, Ry and R, Ra's. and Ry, Ry

and R,;, different from those specified
under point i), reﬁ:resent the condensa-
tion points with a benzene or quinone

15 : ring.
- 3. The photochromatic compounds belongin_g to the
group of spiro-isoiﬁdolino-.oxazines having general
formula (I) according to claim 1 or 2, consisting

of the compound having formula (Ia):

20
CH3 3
CHj3 =N
CHj

i
&n, O (Ia).

25 4. The photochromatic compounds belonging to the
—_—

A



[err] WO 99/ 01457 PCT/ EP98/ 03994

51 7. The phot ochromati c conpounds bel ongl ng to the

group of swro 91391 ndol i no- oxazi nes havi ng gener al PCT/EP9SR504

(1) according to claim1 or 2, consgging i , of t he corrpound
having formula (le): [erre] 10 . The

phot ochromati c COMRAUGE o@éﬁﬂﬁbnﬂséﬂn&BQJ.no-oxazlnes ha(iiﬁé‘p?é’xfxeral

spi ro-i soi ndol i no- 0xazi'nes havi ng gener al f oriru

accor ding to clai M fiupy (O'YUiddiing to claim 1 & i,h%&&gfgefﬂghavi ng

formula (I1f):
' of the compound "fxaving formula (Ib}:

5
5. ‘The photbcﬁromat"ic ' éordpouﬁds belonging to the .
10 | gi'oup of spi‘i:o-isbihdolino-oxazines having general
) formula (I) according to claim 1 or 2, consisting
& . .
= of the lcompound having formula (Ic):
15
N\
N
6. The photochromatic compounds belonging to the
group of spiro%iéoindolino-oxazines having general
20 formula (I) according to claim 1 or 2, consisting
of the compound having formula (Id):
CHj 3
CH; =N |
. CHY - D'I 0 @
25
- . G cocHycHy (Id).
-

DA



[err] 20 .. 9. A process for the preparation of the

phot ochr onma-" T ti c conpounds’bel onging to the group of spiro-

i soi ndol i no-waegs1ws having general fornula (I) é%ﬂg to
any of the previous clains, conpris 25 ing the condgﬁég on bf

| soi ndol i ne conpounds WO 99/015%5 _

PCT/ EP98/ 03994 havi ng general fornula (X):

R4 RS 7. [ aid gnotocv(eg ne d heoﬁ%&w&{%%ﬁo 3 Ee RERES]

have t he sanme nea |ngs d above nitrous c

pounds having. gener gl okl Bl & (XL soinack ehEL gmzmes%av%ghgewgft'c

, 2- qU|nones havi n

formula (I) .according to claim 1 or 2, conSLStlng RS

-0f the compound hav;ng formula (Ie):

. (7

a 8. The pﬁotochromatlc compounds belonging to the
group of spiro-—isoindolino-_-ox_azines having general
formula (I) according to claim 1 or 2, consisting .

of the compound having formula (If):

15 _
CH; H;
CHB =N
CH N |
CH; (1f).

@,

9. A process for the preparation of the photochroma-

20

tic compounds belonging to the group of spiro-
isoindolino~oxazines having general formula (I)
according to any of the previous claims, compris-

25 ing the condensation of isoindoline compounds

* [4 L M s *




15 [err] wherein P has the sanme neani ngs defined above. 10. The
process according to claim9, wherein the * . condensati‘on reaction

bet ween t hewicssdjorglal i ne 20 conpounds havi ng gener al i’@'i‘fﬂ%ﬁ’mss@i()

and the ni trous conpounds hav5§-g general formula (X),

i ndi cated in Schene 1: SCEHEME 1 : [err] WO
99/ 01457 PGl FP98/ 03994 .
53 is carri eé" tid genfeﬁealprfggemr'flce of .’ "an inert organic

solvent, or a mxture of inert organic sol vents, at a tenperature
ranging from50[err]C to 100[err]C, fey atinme ranging from1 hour

to 10 hours. 5 11. The process accor o claim 10, wherein the

i nert organic solvent is selected from g al cohol, isopropanol,
toluene, or their mxtures. 12. R R es86accordi ng toclaim10 or
11, wherein. - t he reactlont re is between. 60[err]C and.

75[err]C 10 13. The process accor
wherein theBreaction tine is betmeenRZ

wherein the substituents' from R to R, have thé
same meanings defined above, with nitrous com=

pounds having general formula (XI):

10 NO
HO_
& (XI);

or with aromatic 1,2-quinones having general

formula (XII): ‘o
15 °
_ (XII1)
wherein P has the same meanings defined above..
10. The process according to claim 9, wherein the
condensation reaction between the isoindoline
20 compounds having general formula (X) and the
nitrous compounds having general formula (XI),
indicated in Scheme 1:
SCHEME 1
Ry Rs
I
Ry [ o]
25 R \@ ® - RO
Re N (xx)
R
($3]

* ¢ L M S x



.5 hours. 14. The process according to claim9, wherein the

condensation reaction -between the visoindoline 15 conpounds havi ng
general for and the aromatic 1, 2-qui nones j ral
formul a Wb%m%‘é?l ), indicated in heme 2: pE'WEBMSQP
SCHEME 2 [err] ' Is carried out in the presence of an inert
organic 25 S0hﬁeaherédaoﬁtXiﬁrﬁ@fprégéﬁcerélﬁr&ﬁ SeMedfganic WO
99/ 01457 PCT/ EP98/ 03994

>4 and i Boh henkl CBRNGE WixAYEOyE 2ABRE! %i'%tan:iQ:/Qs@ivents, - a

tenperature ranging from 50[err]Cto 100[err]C, for a

rangi ng from 1 hour _f0.1 rgpees ¢ c claim
14, wherein the art %éﬁ%er]% (’)szigeanﬁacﬂioﬁ‘%e ?oﬁsgsse?ecge from ef‘%f/
al cohol , |sopropanol _toluene rotheir Jmxtur The process
accerding to claim T4t&pe S' an nibe 1"Hour e‘f?‘nel? é%\%‘f’?%h tenperature is

bet ween 60[errlC ang 75[1:'errr.1ess accord:.ng to claim 10, wherein the
inert organlc solvent is selected from ethyl
“aloohol, , J.sopropanol “toluene, 6r their mixtures. '
12. The process according to claim. 10 or 11, wherein.
o the reaction temperature is between 60° c and 75°C.
10 13 '.The process”accordlng to clalm 10, 11 or 12,
" Wherein the reaction time is between 2 hours and

5 hours.
14; Tﬁe process according .to claim 9, 'wheteiq the
condensatien reaction between the isoindoline
15 compounds having general formula (X) and the
aromatic 1,2~quinones having general formula

(XII), indicated in Scheme 2:

SCHEME 2
Re Rs P Bs
20 ®s
J °\/“
() = y - e
fa Rz
AR XLT) h
1
! t M Yo /}
: O,
) ) .
is carried out in the presence of an inert organic
25 solvent, or a mixture of inert organic solvents,
\'\

1A A



17. The process according to claim14, 15 or 16,

10
reaction tinme is between 2 hours and T "+ 3 hours..

\madnthe
8.....Polyneric .

conposi ti onfvgCedfgrgg7Si ng at | east one photochroﬁﬁtl 9&@8
al s $n11

havi ng general forrmula (1)

Qccordlng to any of the C

to 17, and 15 - at | east one organic pol yner selected fron1h|gh

density polyethylene, |ow density polyethyl ene,
et hyl ene-vi nyl acetate _copol pol yet her am des,

pol ypr opyl ene,

pol ynet hyl et hacr yl and, 1po1=§e|nzyesence of aqaeeﬁaoammsaﬁwahywbut9ta|
cellul ose acetate 20 butyrate, epoxy, polysiloxane or urethane

resins,

car bonate),

pol ychl ori
poleyners.

conprising additives for organic polyners sel ected

sterjgetty $&é§ﬁ!é“jsolvent 1sANkR8ectRENZ 8L6MAZEERYL

anti oxi dantg",

pd| femperature pangding Hifrewe59r ¢cdlo M4, yfor a

pol yam des, polyesters, polystyrene, vi nyl
de, pol yneingl zangintefroml yehbyr- to 10 hoursacryl ate,

25 19. The polyneric conpositions according to claiml18,
WO 99/ 01457 1s.

The process according to cl&iﬁVEEQSNQQQQ&n the

phosphltes or phosphon

¥

L

16.

17.

10 .

is8.

15

20

25 19.

alcohol, isopropancl, toluene, or their mixtures. . ... ... ..

The process according to claim 14 or 15, wherein

the reaction temperature is between 60°C and 75°C. ...

The process according tof claim 14, 15 or 16, S

wherein the reaction time is between 2 hours and
3 hours. |
Polymeric cdmpositions~comprisihg at.lgé§t~§hé
photochromatic compound having general formula (I)
according to any of the claims from 1 to 17, and
at least one organic polymer selected from high
density. polyei:hylene, low density polyethylene,
ethyiene-vinyiacetate copolymer, polyether amides,
polypropylene, polymethylmethacrylate, polyvinyl
alcohol, polyvinyl butyral, celiulose acetate
butyrate, epoxy, polysiloxane or.urethane resins,
polycarbonate, polydiethylene glycol bis(allyl.
carbonate), polyamides, polyesters, polystyrene,
vinyl polychloride, polymethylacrylate, polyethyl-
acrylate, siliconic polymers.

The polymeric compositions according to claim 18,

* C L M S * :

siliconic

fron1phend|



5 20. Photochromatic arti.cl es obtained fromthe process-

the polyneric

M Xt ures Ccoxgu y9id1ay at | east one photochronmatic conw;&,lﬂ,am

conposi tions accor di‘ng-to-—- - --.claim18 or 19.

g

general formula (I) according to 10%. -any of the clainms fromI1I to 17
and at |east one ' h F%ch
group of spiro-indolino-oxazines or spiro-pyranes.

5

10

20.

21..

organic p

comprising additives for organic polymers selected

from ;phénbl antioxidants, sterically hindered

amines,-benzot:iazoiéé; phosphites or phosphoni-

tes.

Photbchromati_c articles obtained from the process-

claim 18 or 19.

Mixtures comprisipgjatfleast.Ohemphotdch?QﬁaﬁicLf”

compound having general formula (I) according to

any of the claims'from_l to 17 and at ieast one
organic phptothomgtic compound belonging to the

group of spiro-indolino-oxazines or spiro-pyranes.

-

T

i ng of

21.

romatic conpound bel onging to the

ing of the polymeric compositions according to - - - -



