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Bppl 1 6d 10 orls@'"g 6F°atpea"1 e st pataaly g bigbion of e o peres
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materi al , by solyrntassistee diffadiaay; akmbrptioread Qfe@hswtod\rormeestnnmgnd inved ppwgs)pqmmatwamt pbdse

the phot ochr &R Frp B’n%""aga'ﬁ@' mache@%? ?’EF"F'QQ‘ twee

of the ho 8 % ZZ%"E&'E éﬂ?ﬁﬁﬂﬂ?fé}‘ FelToro uc%gﬁf}i%y c.§§““°f%§?rt§n%§‘r§a@rﬁ§aﬁ
and include di fthélgdipherRdbid pe 28 Bifen, SKYSPS florl Mblded drldtheisel formed
mat eri al , soI veinto azbedt ot lens; di f f USi on, absor ption of the phot ochrom c

conpound i nt & aT*thstr i¢ Wundva b¢ prenaise'ew%ms'f ke dissolwadl %ﬂlhl@fsed {ng#eter, alcohol

r r li mmersuon for
transfer maCharg é,m%v:ralmmu mvera %—Emm es@?tﬁgaougsq ma enallnabathof
COh‘pOSI t ' S OfsoErR.% @ére:lﬂs er'slglyqni ll:a(ans S&%Oermgnm &%qel\% ture usuallym the range
pol ymeri zabl e camposioto. Tierdaktar theuaamwaeddalluﬂ@moﬁdfd} 0e ban aﬂcpaﬁeaa y clear
pol yneric ho$d Tretrbplogtiromindombainge npabcbne ruavnqmsbet anpnedctast\e asfaae 1 thenhost
sheet or |ens, te'i'ah \‘-: BV GOV F "e?: Pryehing spipre 9f’°f';‘a
Fons: (o) “he AN i Fee) i%?érﬂ“%@%rﬁ‘l%“e“ e o
di ssol ved or dl,si[a@,gs@ vérg, n{ggra(p, som s@lygewt s or sol vent
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from several . i degesited orgo s wrwpmaly shorgrtse.g-ca sfjeet obaraft nEperLAleaing foll. PRIV file o fabric.
the host At er.jtich ipthgn plagad ip fontagtwiththe (yest BiAteR?! 2pd Eeﬁg’lds‘?%rf" A€ bath is
conventionally at an elevated tenperature, usually in the range of [err].
Thereafter, the host material is renoved fPom the bath and dri ed; (c) The
phot ochrom c conpounds and conpositions nay also be applied to the surface
of the host material by any convenient manner, such as sprayr ng, br us.

the phot ochromc corrpound |s |nb| bed by the host rraterl al by heatr ng |t

o, v o o, M o, .
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(d) Jm a variation of the above inbi batron procedure, the photochromc r
corrpbﬂnd or conposition can be g onto a tenporary support, e.g., &'
sheet of craft paper, alum num f0| ner filmor fabric, 65 whi.
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o d?:;::"‘z%p%t"ﬁt A R o
whi ch Gﬁﬁbnf b&ﬂh Ji&ol rﬁ(‘di(ﬂsoWo aHol) c&rhﬁm STbaéEB-&@ﬁ S briethlamind! Stil

i Nt er meethritted. fThe phbtaxbNic dosnpeurs! iofectvered 81 therpsaation atixtureeg. piyoriedtion, Qi?fu c
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conpound. The two precursor materi gls,fl £ refl uxed in a suitable 10

sol venimetsddd) as tol uene or isopropano cont ai ning a base, such as

tri et hyl aarsuspensioniof 5-nitrbs-8-Qaralindd M 7489rmmloeheuh) inTToemitii@tsol@iirof maigene svapound
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vay i at araraiowdtids eiaporate kd almest dry e\rmnxtt:@ of depisgreenlghinlaadla smmlltaineurit 6f caystallineEx anpl e
1 (REt mewria esﬂteg emsmt'eéfm@"nmqm@dsw di a1l phfessh toluermy il emed wesh@tt nol e)
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M Xt Ur Magreti oﬁa%‘.@ec Elfeﬂlalﬁtalfaﬁws‘ﬁs 1) aﬁw gofmbt er
t he sg” e protiucOprepared frontthevdsn mtseﬁit ia Aslotkdr Ipfvwdndn@vaempmfoaiem k1 L earBon,

dr ynes§&88 wit.Yarhydregen auy 1184 mit. %opriteeaen.Jhese ypldessubatantipllyaatee with the thepseticahydlyepe 25
mat er i $17- 1R Yo atpon B8 WA PmySiooan P i xE-thrURES soaked with 7-8 m of fresh
t ol uenguerfoylgs €r ed and washed with 4 nml of toluene twice. The filtrate and

: was ky ngs A/@e&ngs\n&lmd;s@admaédnamd ghathsEO/EADMBIe An 30 mICIF 16hrapanbiivas ABdiS th al

sl owl yrefior wenrgerataret Tie thipusus@asgon waidywdy added ovéri 16lmiguien WHioraoalQOM2mheié) aB- 3 i
of et h&?}@ﬁﬁ pF’PfW@h\é&ethWa‘s’h'e@ iadidn disseivaddn 3 el Céllﬁﬁp't?P?r@HW“R'W P@ﬁ/\ﬂ@ﬁsgr een
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l oﬂ'}‘m E ion. 'h'f'e cﬁ@%lsQ&f o was 3 é?.ﬂedavﬂ s
t\h_e gr e,ena.ear;éatmdrk dilﬁe 5iasre;sdmar r (03 g:bmura@asee:aiaedwds wwtdar t:mdtrwtatumm of

cryst abtsimg'ﬁl‘tsxang gy ingthbisrpgwderperacie o:bv fillzgion.dcti sbaxt:dal 8 drarhtsbmsandeac:ema n e:
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1 3 5 Srydftd 0358 ﬁiehtw ed BY nmlaa Gfl&r ea.yr H,nspnyrdadnrez% pyrido
(1 4) - BarroxpEnrayzidey Nucl ear I\/agnetlc Resonance (NVR) spectroscopy and

el enent al anaI yS| s. Elenental anal yS| s of a sanpl e of the 35 product
repared rre reac re aration g{bd to be

77 zf5 }Mro toc%ro po n w[u'r *ﬁﬂsﬁ‘? eof w}mmg; fih'é) E%asrég rea ﬁ&ﬁnva| ues
subst andoled ubuyg ﬁﬁfee@as\thé aJtl .esar Wb fhalmdu R8iddiva sZ&@neMyra%r@aﬁde@@o 6.78

. % hys#d.ogetesaihet! th1Ex8thplatt. Yoenprodupest.the ibétiondveB) putified by veiogssqueerdional of

' 5 ni trelgtf)catswg1 tpchniguenes egemms'e P\aﬁ@mpts 1G9 zthﬁtﬁxarp'ﬁﬁ"%a'rﬂg R PreRaBior SpRRol  was

heaf%dPHOPePrarYo FomPaYRgs PG PEserigvVeniP: suspensi on was sl owly added over 15
m nutes 1.44 grans (0.0042 nole) of 1,2, 3,5, 6-pentanethyl-3-ethylindolium
i odi de dissolved in 35 m of isopropanol containing 0.85 grans (0.0085
nole) of triethylam ne. The resulting blue reaction m xture was refl uxed
for® wo hours and then allowed to cool to roomtenperature. The bl ue
solution was allowed to evaporate overnight and crystals 45 forned in the
al nrost dry solution. The crystals wefe filtered, washed with about 2 m of
i sopropanol and then air dried. A dark olive green powder (1.32 grams) was
obt ai ned. This powder was added to 120 ml of boiling n-hexane and insol uble
powder renoved by filtration. Active charcoal (1.5 grams) was added to the

overnight in a refrigerator. Yellow crystals were
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After decant atron ~the yeI 1 ow crystal s wiere. washed with fresh n- hexane s
" n\it hen air dried: The dried crystals.(0.46.grams) were.identified by"-I\/R
as

(1 4) - benzoxazi ne). Exanpl'es 29 55 Ot her phot ochrom ¢ conpounds

sulfate, filtesRtanditfe MR cbipountd of

3,5, 6- tetrar-rethyl ‘3-ethyl spito(ontati 8872, 3' - (3H) pyrido (3, 2- f)_,-- o
N .

the scope of graphic fornul'a | were pr&#Ffdd by reaction of 5-
ni troso-6-quinolinol wth other indol §fg0énti Ndol i um i adi de conpounds

havi ng the substituents identified in Table |I using toluene as the reacti on--“:?"'f-.-"-_
sol vent. ¥hen thexamplel i umiodi de was used, triethylanine was al so used, as ‘-

described in ExanpNe: 1. Rihe Ror odudts of Pt he React PEATRASP e purified by

various conventional puidficgfion cuechnyques yas eégﬁpb;eg,r Bshddy Exanple 1
and ot her exanpl es |IIust?at|ﬁg the’prepartion of the 60 ..photochronic R
conpoundseof the prasentcH; n\cet i OICH; 65 6-CH, Gcmleelmzsra'ehBlQEddar Substituent . -
5 Exanpl e No. R R2 R3 gescrrptron 2 R
CH3 CH3  CH3 4 HCHs CHy  CHspgj 38“19 Hen Pgﬁﬂ?é’r'%t" ' 3
aB o OB s (9] alerrhy, Vel hew Ceeen RoUAowder - OB OO

CH3 is[err] H Yef | ow’ Powdef 5 [err] [err] [err] [err] .
[err] Yel | ow Powder 5:H6 CH; [ercgHs CH3 HC2H5 Dark Gegen Paste .  H Dark .
Green Paste 7 [err] henyl H IB' G l;a rk Green Powder
20 8 CH§H3 pHhy| Eﬁ‘é‘hyl‘" HH pik Green FOAGAr s\ Gr een

Powder 9,, CH3 spiro(@ent@iny phédy # H H Palow-afedn ewasol i d
met hyl ene) 25 Et hanol sol utions ofp each of the conpounds of Exanples 1-9

change to bl ue whensi rr &Hi atseolpéntdh ul t Havi oHet | Pgjtrireligw Solihm t enperat ure.
The, sol utions returned to t Heqthy'esel gi nal hue or col orl ess condition after
t\h_eUVIr ht was renmoved. T - 30
Exanpl'e 0 A kRO RSlufdhs OF eaeh B the GSApdAnEEGT ERArh ezl 1—{olchBiye 36 BIDE whéh itBdatamivizt)
in 30 millilirbveoia lighd a} radfn temberetoe. Wessohdatsaetutned roethidiviarigiviat uesr icolprieagycondition -
Tot hi s heat #fter theddydight was remaeved| owl y added over 20 minutes 1.37 gransof 1-
but yl - 3- rret hyl - 3-et hyl - 2- et hyl ene |ndoé| n EOOG nole) dissolved in 20 M -
of tol uerfe. Thes EU&Sfér'ﬂtr&J&% ufrdfirol ﬁrbs‘é 00855018) 64 bamMfitetPimit S idGenBNdE S
and ther eaf hédtedtdVRABRAG stiaRg. b tis HoSted\ELSpanEiaMFAsalowd/hdtidl oxer 28 mirenapay grainagf 1- .
di sh and al bayi@dndtityl-g8-vthperradtizyldne irgiblinese. Oodmolaeglesolvwe zammfseluener@dnwwleur@e :
was soaked U?’P‘Eth" Tesspl v refluged,for mfﬁfeh?é;’s ang Iﬂteé?a wawa J‘rf'egim ) 9 2 "e§ﬁ,‘l’t:;
(o uene P G A Y S S e
evaporate. a ﬁk‘v’ ﬁeUﬁ:oQ!‘tHnA dark Qe h& Ud:rhieﬂ.grhg U&uﬁﬁﬁ tgemwaae was
redi ssol vedreUIasoN&eu{ abd(k 20imi @f dléhﬂte{‘hy} fumetré"rﬁa"nd tHei flittats Aidwedid) evdperakd ih tathaod: When
al | oned to eneagrop af theiethen séiating. wagfriinted mith cithapol nd tirmasliated wgh @tﬁ?"tﬁ'#‘d‘ﬁh‘vﬁg’“m
di | uted wPt lemMeeRNRIPr g%s? n}:@lheamw "Eﬁdtarbé*(ﬂcﬁ'ﬂef" hg biyg folox, disgegegred in about 5
40 tenper at Uifnél’:%ﬂmr?!ggd pra S Unbit doRfBord WEGHEdGn DL AEUMR Yellécatod R
bl ue col or gy rieﬂp séﬂré& ﬁﬁm lehdghdlebydeddoditts.a graphd of wadium
renoved. Th axlfgidmltpﬁﬂ,taﬁd abdhad Wwiridl3 fnf aftol@neToe Bitrata gnd weshieg Were ceroivadiand evgaerated
dri ed i n<a inacheadvidding @aclatkdluefreste.sever al days. The dried paste was
di-s'sol ved in 10 m of tol uene and dehydéz%tﬁl Wth 5.6 grams of sodium

@ d?ésl’le-ﬁ@wer:glaﬁ'chfrﬁobﬁpbﬁte@ ir& 8l sprayable
washi ng wer ReqRiviuNSH ofIdPaky/FR@bMmediatisequérs M dampahyy-- ekdlienio. 22630 n& pdristeuene
past e. BEsanphd10pbrOnethpathyl kefone.Tbe pbmrlewhmmrwcs cvgrbenteithe surfapsof 5é§m1b¥26’4

 were each i ABOY m"athéﬂc%ﬁ'?'b“a? Ef;’b EV'%'ﬁgUP?' ﬁ‘aﬂ‘f' °‘1’ B3y ;?b .
S B O e gty o i el e

and 10 partgp ic fekptile t6 QL Qgﬁon b Qﬂlfll:lacsq#l%ht R65uldd 4rd BabViatEd Eﬂl’aﬁly!ﬂld onto the

surface a6 a 2.54 cm by 2 54 cmby 2 mmthick coupon of a polyner prepared

fromdiethyl ene glycol bis(allyl carbonate). After drying, the coated

coupon was heated in an air oven at 1600C for 20 mi nutes. After cooling,

. the residual |acquer

60

65




was stripped off with adhesive tape and the .surface cleaned with an _ r
acet'ene-wetted cloth. The phot ocr ¢4t cggprsponse to activation by artifisl ;
sunlight. Results are tabulated in Table II. ::: ~~~55 60 65 7 . b

0141 407 TABLE || Exanple No. ATRABE HAOD, kmax 1/2, s 1 76 (

1.33 57 2 48 0.41 14 to

3 72 1. 18x@mple Nog1  4Te % AOD, Aggx ‘128 gg 45 5

v ° 0.16 8 ~5 6 - 1as 0.79 18 7 -
0.61 21 20 _ 8 - 37 0.29 21
9 46 0.40 2 26 104 04659 14 0.67 21 1. ATR -
The percent reduction in visible light transm ssjon (neasured using a
“photépic filter) induced afier 4 m'7fg1ut es iMtadiation with artif i cial

sunlight. .2. AOD -  The change ipgsaturgid on ofgtical density measured in

t he range of 580-820 nm i nduced by 30 I rradiation for 4 mnutes
with artificial sunlight. 3% 1/2 - — The %38 f-1if8% in seconds for the

transi ssion of a sanple to_ increase by 2&%3fror‘q 42% transm ssi on (based on
transm ssion in the clear s‘iate) affer irf&Hiation with artificial
sunlight. Exanple 12 35 Phot ochronm ¢ cggpounds of the prior art were
applied to a coupon made from diethyl ene glycol bis(allyl carbonate) in the
sanmezaranner as -described i Exanpl 8711. The phot¥chrom c response to these
articles is conpared to tha% of EX Eples a0 3 @yl 4 in Table Il. These
phot ochrom ¢ conmpounds can be depi cted by The foll owi ng graphic formula, 40
O~~~ H3 OK3 R5 OH 3 wierein Rég R5, &67 and 2f are identified in Table
| 2650 TABLE 11| Pri o—Art————————rt+er—Ar+—55——
X=C,

'} '
US. 3, 5@%1_1721':3{3&:%3%3‘1& 215\iis(|l)jreolight tra%ér%nrsrgcl:rﬁ%sgsure%’usiﬁg %(Ef%tor)%q"ﬁ?{aﬂdﬂﬁd R

R6_CH36 X n with artificial sunlight. —
- ATR, %g. Aomt- Nhé chan@d IR SuratioR bptitBdensity hidasuted in tidtrakgedof 580—620 nrhlinduced b0
. 0. 34, 29 irradiatiof fdt 3 minutes Wifh artificial suplight. H CHAO 34 0.31
© 53 3.*18 g The half-@@ in second@fogg':eeﬂgsmisma a sampie) to increase(zyg % from 4??
o 0. 65 '72 transmisiorl(gasgd on tr@srj}i&ﬁlon iﬂﬂ‘f c‘g&r{,ﬁp&) éﬁe_[gradiation with artificiai suniight.
e} / A suspension of 5-nit rgér%'g-QUi nolinol (0.52 grans, 0.003 nole)

foin 20 m lpablobdr&thie cémboundd oflthé Por art were applied to a coupon made from diethyiene glycol
! bis(allyl carbonate) in the same manner as described in Example 11. The photochromic response to these
: articles is compared to that of Examples 2, 3 and 4 in Table lil. These photochromic compounds can be
depicted by the following graphic formula,

r 40 ' Ra CHy CH,
: 2
—
N /
. i45 Rs l 0 X
L C-H3

s0 wherein R,, Rs, Rg and X are identified in Table lit.

TABLE Il
3 Prior Art Prior Art

- 55 U.S. 3,562,172 U.S. 4,215,010 Examples 2, 3, 4
£ X=C, Re=H X=C, Re=CH,0 X=N, Rg=H
. AOD AOD AOD
R, Rs ATR, % at max ATR % at max Ta % at max

50 H H 40 0.34 29 0.23 48 0.41

H CH0 34 0.31 53 0.46 66 0.98

55 CH, CH, 34 0.31 57 0.65 72 1.13
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heated to about 1000C with stirring. To this heat ed suspension was sl ow
ded over about 20 minutes 1.75 grang g

i, 2- di net hyl - 3, 3- bi s(p- met hoxyphenyl ) -i ndol i um i odi de (0.003 nol e)
uspended in 20 m of 5 toluene .contai Fxampledi360 gr ams of tr| et hyl am R
0.006 ol e),. ﬁma ﬁ ;‘vg’ﬁﬂt" ‘é“' t‘Wrﬂf%’s§€?3 wats) 'né *ﬂeﬂ"'E?f t?f fewos
00C for 2. o% di %ﬁj?gm(é r%o Wﬁgﬁi% Omlof

hr omat ogs aﬁ&ll}’enétb@mm %0 lgRfst defbthﬁa‘im {01066 miofe i 1ig kthe b“ vessd! lvidk
.5 hours atmairitained 4#06Holy 1001C Aod25i ioued afld Ihe gegaers of Geddiich rmh:m)reeoby thin layer

5-nitroso- 6 'pran*tvl (T%§ hawae@n wes 2lmest completp aiter dgweliter &éhoqreetabomé%@ japn

a e 0 ed to.the reacti ut total
of the i nd0| ﬁg ium |o e re m?was n Sgta‘me even?f@rgg hdgttﬁs a abgﬁ %J olrds in
about 10Qb c:the f'ctlgrp e lw@re éapar by 8@akthtdR b Xdelefmaitfal Rqnié Bdw orate to
decant at i on avust driptess. OGS Bﬂe&gcrbétﬂﬂfo@nai inQre slimbost d?%ﬁﬁﬁ&e’:ltl'ﬁe bitoatl dres Tproduct was
dryness. d lsw,te igehmbof jrestetblgerieoiilteeed andisibwie washet eith 8 il eftiolperst &largBheoadtwbthe

dried produé ﬁ%&% f%ﬁ qid rpot gjssqive in F*'@ﬁ‘?i"ﬁt"GIT e frystalfing 't‘-‘@f”é'lfpa gler y1ag washed
s ive et

Ii d
washed wigh g .g\t'”fﬁr i s HEe e ?&%ﬁ‘ﬁ S@tﬂéﬁ’ tyrned
product di d pa gse'aa d/ﬁué ihd emta) oYfRiaGree e&rhx%t.at. bt ight wARQ

was washed with ethanol and air dried. An olive green povvder (0. 79 grams)

was obt ai ned. A sanp Ie of t he §owder wabxatrpledidssol ved |n et hanol and

irradi ated withs Pcf p&“f‘? i 3‘861 ¥ ’a’f;%roo %{g heated to
sol ution T uRhed, raﬂmhp t?§€ n% wiLd ﬁ? LAl AR C S o e aﬁ"st"ée
ul travi ol et g}ahﬂl’c\f tn&ﬁ\ﬂarﬁﬁ mo o Aih& L3RR Madéhebked by TLC. The mtxture in the
5:nitroso- 6reqction(ylessalohas(rﬂauﬁaneglramut G)ocﬁﬂﬁr thiddechoutsNThateaftdr, thé rdactionavigtureds dark

heated to 2&’0\'\'&5@!%0"10&?@0«#@#1 e!ﬁppnateutm gmogt@ninksssThecestitiog pasteyan soalser withss mi of

slow y adfle ! r%m'ems yolo mytegialyz Wet'tt g sajidgwaper
oy s g R R R B S

1.6 grans 0 1of dtlﬁn tyénamhd’tes 1\ @trdi D i 5360 nm) BErobrR ddrh ;ieGHﬂur&Vaﬁ’ae
checked by %dl@ionTumedpate biye and retumhetontemnadmemgalz miagesrftertieaiitravidletiighbdvost

.~ 1000C for%t WPe®™ W% s. Thereafter, the reaction mixture (a dark brown

solution) was allowed to evaporate to akr;tﬂ‘;‘g [dryness. The resulting paste

was soaked W tiRadorhnceivitiihe bloBsfirelPEMRIRE rzzﬁf%ﬁﬁ {2do7 Foldds8hitrobd-b-h@hdtioilnas

renove i nsoleabewnmt 2o g&lmsamb7trhtﬂe)roesulmes,gt yolS-ethipishRéthyénie inddlifd in(D mi of

t ol uene. 3Fhtelyene atraammor@ommtn emeTmtmwemlwaleh’mdtt@aw tseandA
dark brown agt;a;g to ! ' it ueepfw ﬁﬁ@tpm%nﬂfbe%ﬁ goh_vnﬁ?'vlrl?

of the past earw@ae Beed "§9 s pol AT TS Tt o A
sol ution eXWSﬂéihafn@léh tlie'ﬂréb Rtpalelvd séatzoruﬁe%kenrmersaé RE Th tion

sol ut i on <& utured gpmh endifetueneinglits Gﬂgﬂ'ﬁnﬁd it ﬁbout E—Z)ﬂhlngleﬂaﬁer FHeaitranioRblight sclirce was
m nut es aftemovede ultraviolet |ight source 30 was renoved. Exanple 15 In
accordance with the procedure of Exarrpl 22 grans (0.007 nole) of

5- ni t r 0s0- 6- quj RRbkEIRL wiRHe egr%@&!tu%%f ﬂa%@lﬁm‘z[j QE&% of %&ngmhﬁ)\olg of 5-nitroso-6-

1- 4l 1yl - 35 SafindiineiRadxl of3oiesnaYas LeablBd With 8B graie @.01Mold) Iof ©8.diihyiof 3 S3reirsthatiyi e
‘at” about 10®H@ufrdpdiddliodd mi hrteleerimntammilz@rmaeoa moleldf xristhymives Aftsr spes e

i TR e s

m of tolsweaepo Qo Itbihr B od GraRia Esﬁe cﬁogmm Otested for

" evapor at e. phatihiomily ihesacedahcdwitinhe paeetjere QEAB.prgnamaé etml sbhmam ofaxk padte wash |

anount of t pale greenwhichdbecartiesieer hjeecippmexpoRirao ulfavieletightoThezpldtiantetumed il palegcpen
pal e yel | oW"$BPHCriminsesAbeLremaval Pt thaytayielet iaht-ght (366 nnmy. The sol ution 40
turned grgen and returned to its origin qu,m about 1-2 minutes after
the ul travi ol ai adcbrgbrce 3N the Brodeturd & GRS (8.01 MBlePSF 6 QI8 GuiMdiinbl shéne
procedur e 025%grampbfet-tlutyl-2-athghaBrEuisietin- B‘hetﬁyle?\é uglowrmyve(nﬂre&kem E)mt@f toluene for 3
5- i tr0so- 610U 't%rf‘ﬁrbw AtHuqt waﬂaodarh bi@fpaﬁelﬁeeﬂenmumeaﬁ tﬁe
(0,01 i) Pt ST e S A T U hongat
t ol uene contal |ng grans 88 I'e rlem ne After t hree hours
of reaction, a datk blue-green sol utlonemaleabt ai ned and this sol utlon
allowed to eva'pmcend@cewltathﬁp@lce@re)méwplemé 22€mmitqfﬁ 't ae-@ @1'%&@0'3‘@&

6 m of | l'p slayix gver t g but
washeg W|t ?hygg%e"g'f“e$§ t%&‘eaﬁﬁs'w%m%dd“ 5 ﬁ RE"Y | etrresat gr;th e é’ggsul ting

dark solution was allowed to so evaporatgto form 3.28 grams of a dark
green paste. A small anmount of the paste was tested for photochromcity in
accordance with the procedure of Exanple 14. The ethanol solution of the
paste was a pale green which became deep bl ue upon exposure to ultraviol et
| ight. The solution returned to I '

nDIe) of 5- n|troso 6- qU|noI|noI and 2 57 ‘grams Of

~ N ~ r~ o~ 1 L, - Y O Y — 1



in 59 m of hot toluene. To this suspension was-added sl owy over abedt
m nutes 1.70 grans of 1 -butyl- 65 3, 3,5, 6-tetranethyl -2-net hyl ene
diJuted in 20 mM of toluene. Th® Hdtu407ng m xture was refluxed for
141 4@ otk AWl ABu IR B resB R bro@ibe Quf-nehQ%airkgﬁnULﬁ&%p&ﬁ@qyﬁﬁra\hﬂ&ﬁﬁﬁ# a dark
bl ue URORLLHIAAS HE Erighrdl klletid awuab-e}smm& Bhfter b ligRtwdsh@floved .1 ts original hue in
about 4-Bhersbonet eeceddré @sas telpeatéd gaity isupsopamriy the solféne Thb owdug mae e danyalaa s

r epeatsesdn aziag i sopropanol as the solvent. The product was a very dark
greén paste. 5 Exanple 19 The pro ecrirJre of Exanple 18 was foll owed except
that 2.04, %F&%ré&EWplmm}fo%de chﬁ'tﬁ:ﬁ?gigr% %@75 mdié) of the Flschersbase.
benzylber&yliﬁs&ihbmt Fryt-Bmeinkighe iRdolRY, s ©8E AnRBahdI BfutionaRhé!® Qiktantdfodaéthanol
sol ut iwas paé gielre The salltioa mirnguirrodiiled biu@a gpqnaxposgrege nitravidiet Iigbl ant iretarneditorisd
medir@ierighal dueip ghowd Rpd suruwestaienine gy ved emoredght and returned to its 1o
original hue in about 3-4 m nutes aft ot he light was renoved. Exanple 20

To a sUSRENILRAsI of 0.ePgraBE ﬂ%lﬁsog Glh fndf8.0é% nle'é)ﬂmohlﬂ soprBpaABivadBbily I N '

boi | i B&!ebﬂ@ﬁb%ﬁ@@%%%) 6 1m,@‘teﬁdﬁkgld/l-i Rehyp-B&bylér3 gn ‘(g'a eddh 25 mlﬁ n
1 3,-&5;sﬁpmwbaﬂwtrbgcttoremphawdu@umtf emyrlThelc;Ismlm d@rk%@Ireaettbmsnluﬂ@ wds of i5

r oy ntrgted owgfrt 3 ) e & fwhebﬂfép?famn resvh?g még ulting -

R i) %ﬁz&w mm % e.v’ eﬁé’éﬁaww st st :

o iS YBRPInatabie . F €SU :

format i on. of a har d cake WI t h SI gm i cant deconposition. Phot ochr om city of :

the product was confirnmed in sil ragegel matrix after the -gum had been
cifimomat ogr aphed on a thin layer chronatograph plate. A summary of the
cappounds of ER Ces_17- 20 IS f%und H} Tabl £ V.. 20 TABLE |V Exanpl e 25

No.2s Rl A < B Re Def8iTBi%n 17  n-C4Ho
G OB OB Kb ALK Bwe P@ﬁ;e B, oinGldrasbtd OH3
CH, CH3. Dark Geen Paste benzyl C2H6 CH3
CH3 CH3 Dar k18 eemCJF‘astfé'sZO CHsCHBCHs pl¢ényl Da@l%e% Paste CH3 CH3
Darde Bl ue Gum 35, Cl ai s phot ochr o ound r ented by the
fol | owing formul X 40~~§’}-~~6~A-\i~~ e R %qp }grk drbenFaste

R—~~~~~~~ wherei s (a)cigl | hell eaed frcggntlmg gr@dmmr@nstl ng of CB8-C6

al kyl , phenyl —pher{-ct—c4-atHop—attyH—and—reRro—and—di-subst i t ut ed phenyl ,
saigd phenyl substituents being selected fromC,-C4 al kyl- and C1-C5 al koxy,
Mo) Relaamsd R3 are each selected fromthe group consisting of C -C5 al kyl,
phenyl , Cl- and 50 Cl - [ > and di substituted phenyl,
benzyl dfr c?B?fB‘FWﬁ‘?éX'me?‘E?r”H‘? %?pf??ﬂtng’yrtheﬁfémé"e"l‘ge&m"aafromthe group consi sting

of gn alicyclic ring contaning fiedfa 6 to 8 carbon atoms (including the

spiro carbon atons), norboxmd adamantyl, and (c) R4 and R5 are each
sel ected fromthe group co Bt | N ooen, Cl-C5 al kyl, hal ogen, C -C5
al koxy, nitro, cyano and CR&CH3G A\bodyl . 55 2. A photochrom c
£onpound of claim11, charagterided @ ) RL is selected fromthe

upw% |st| ng of C -C4 and benzyl, (b) R2 and R3 are each

sel ect eqa)iH, @¥efeetsdFori g %toup E&nsi ﬁﬂb%f@ fkyif I h@nﬂéh-c,sﬁal Cughnk HROFLL he
gr oupama&mtangpr&fwvll‘lséd}é ;ﬂ;.éjl%m sub'a‘amé?a?s éﬂ:‘% )Qell? eﬁr&@? cReg, aludym;g m?cé’d«d &l - C5
al kox (@Cﬁz and Raare%{#memsmrgmtue gronp cansigtingf of Ch-alaaikl|, pbérat Get+@ralkybehd n t hat

R1,% iRppstitutechiphRAy! hepzviRgr cambing infpweye prcliuringzelseted e ths
Y 51’;@,%@ O o T Tor B b cHo RO (ORI sHE FRon R | 5

met hoxy (c) R. and Ry are each selected from the group consisting of hydrogen, C,—Cs alkyl, halogen, C,—Cs
alkoxy, nitro, cyano and C,—C, alkoxy carbonyl.
55 2. A photochromic compound of claim 1, characterized in that
{a) R, is selected from the group consisting of C,—C, alkyl, phenyl and benzyl,
(b} R, and R, are each selected from C,—C; alkyl,
(c) and R, and Rs are each selected from the group consisting of hydrogen Cy—C, alkyl, chlorine,
_ bromine, and C,—C; alkoxy.
60 3. A photochromic compound of claim 1, characterized in that R,, R, and R, are methyl, and R, and Rs )
are hydrogen.
4. A photochromic compound of claim 1, characterized in that R,, R, and R, are methyt, R4 is methoxy
and Ry is hydrogen.

_ " 5. A photochromic compound of claim 1 characterized in that R,,R., R; and R, are methyl and R; is
65 chloro.




and -R5 is hydrogen. 5. A photochronm ¢ conpound of claim1, characteri

thak—R], R2, R3 and R4 are nmethyl ‘and R5 is 65 chloro. 0 141 407 3 ]
~An ethanol solution of the resulg 34 gggduct turned a dark bI ue upo —
-exposurﬁto uItraoneto P;t and, returnedto its ori |n(;1| H ] 98 ot 4-

. 1

m nut e%nc?érﬁtrned 0, 1ts o ugfﬂwe n%ab?%ml tes, a da?ﬁ%?l{l}é%‘]tﬁ ?g#‘ ?/\Bé‘ %33&{ H usi ng
-1 sopr Opa':m ‘) was'} peat %snp Q ;;anx\@agt S6fRedt. FiRl o&mm&rk S
v Exanpl geshd proce ure of | 8wasf ol | owed exceptthat 2. 04grans(0. 007

nol e} of the Fi scher's base, 1 benzyl 2,5,6-trinet hyI 3- et hyI 2 met hyl ene

I ndol i ne was used, An et hanqgl solBxem@a1df the re pal e

1 s.
or een %t‘:ﬁnﬂmﬁw i Ogtqi g;fﬂg qf % Yone |
and r ok 'me%oﬁf?onotﬁ Sure>toultrviotét &@furﬁe o ¢ ght ?

was rbeéﬂgﬁ/rﬁ uelx mIes af:esmpigmswaememﬁve&) 89 grans of :
5-ni troso- 6- qU| noI | noI (0. 005 rml e In boiling isopropanol was slowy added !

'. 1.32 ram; 0. 1’ xgr@glp R n}/ anolx s slowl |

e Al Sl .
i ulti r i io S

ev aporah at@g/areﬂii@hsndgr'udrkamdamhoén blaék) ﬁumh wesformitdafitherguamovesion fesuiter th.thé-ur t her

. evapor fatmatinn ofadatd cakb with SighélcﬁnwmmP@ﬁ!oofphaom'dcl%ﬁiIﬁ‘e\nqudhc'Sﬁa ?ﬁ"f"i"@dm S

deconpdisa 9?'(5‘??""11%’6&H’1"6H1’%? %y cypmetiare 2@1"@6&61‘“'% BmeteR@ah PAesi 1 i ca gel

mat rj,x af YEP Rt JEe R e e & AP Bt Sgrapted” O & thi n | ayer chromat ograph |
pl ate A summary of the corrpoundsT,ggLEﬁ)(arrpl es 17 20 is found in Table 1V.
20 TABLE IV Exanple * 25 R, R2 R3 R :
R~ Descri pt&xemplﬂ n-CAHO C2H5 CH3 CH3 CH3 Dark Bl ue Paste ‘!
18 ,5 n-C4Hg CHYe. Re CHSs ' CI—Bc D&rk PBEFPIPASt e 30

19 benzyl Gl‘ 20 CH3
phenyl y Eﬁg Eﬁ ISérsk fike Gum°35 B&lfsﬁ%?%)sﬁeot ochrom C

conmpound represenmed b|yc4t=|.hecf-|pl | ogHNg T omgul er, 40Dark Green Paste
~ R2b4,\ 2R3 RRN N \; R wher ei n
1(a) R is sel ec’Ped fqeﬂﬁ\ﬂ t Kesgr ofis conStsst i A of DiﬁGtﬁ"gﬁ?yl phenyl ,

hen( Cl- C4) al kyl , 5al | and and digubsgyt ut sai d phenyl
Eubs'gl tuen%s bZI ng qp?/dglﬁrfd E;mp ik (‘Agﬁ“ky E:'l;'md ?‘Qkaggg}ébmy, (b)p R2yand
g %ie each selected fromthe group consi sti ng of Cl-Cs al kyl, phenyl,

- Cl1- abikg¢! and 50 O -Cs al koxy nono- and di substituted phenyl, benzyl or
- conbine to forma cyclic ring selected fromthe group consisting of an

al i cycl i d- A phejochimiasamneynd reerpsested G gheceliowing f%ﬂ‘U%B (i ncluding the spiro
carbon atons), norbornyl agd adan@ntBal , and (c) R4 and Rs are each sel ected
froffthe group consisting CI Cs al kyl, hal ogen, Ci1-C5 al koxy,
nitro, cyano and Cl-Cs al k N 2. A phot ochrom ¢ conpound
of claim1, characterized i R4 gkl ected fromthe group

consi sting of Cl-C4 al kyl, | ‘ #+N (b) R2 and R3 are each
setdt eg from Cl-Cs al kyl, Gc) anmg R4 =/ Rs are each selected fromthe

gr OUp RSFsls &hgjfr ﬁtg %%Egcong;nn feM Pky CpMarWi p C1~Cqm%’llylgﬂéjmgo Cs
al koxyan ubstitut yPEUbStit MH\B elBdtedCik oM ahdCl-at,lalkesy; 1 n t hat
R1, R2 ann H%&nanearaeta&mydegectam doﬂ4hagrdumnastmghydr-etgeﬂkyl Ahemm Phdlatdirandi c
nﬁ@uﬁd-fefalkewamnﬂandcﬂtmhﬂ@m# phemd, bepeyvt g1 gemiplne tomrfamvcmmarse'emfr@m theps s
rret hox§roup consisting of an alicyclic ring containing from 6 to 8 carbon atoms (including the spiro carbon
' toms), norbornyl and adamantyl, and
(c) R, and R are each selected from the group consisting of hydrogen, C,~—Cs aikyl, halogen, C,—C;
| atkoxy, nitro, cyano and C,—C; alkoxy carbonyl.
55 2. A photochromic compound of claim 1, characterized in that
(a) R, is selected from the group consisting of C;—C, alkyl, phenyl and benzyl,
{b) R; and R, are each selected from C,—C; alkyl,
t {c) and R, and Ry are each selected from the group cons:stmg of hydrogen, C,—C, atkyl, chlorine,
i bromine, and C,—C; alkoxy. :
60 3. A photochromic compound of claim 1, characterized in that R;, R, and R; are methyl, and R; and R; -
are hydrogen
: 4. A photochromic compound of claim 1, characterized in that R,, R; and R; are methyl, R, is methoxy
and Rg is hydrogen
5. A photochromic compound of claim 1, characterized in that Ry,R;, R, and R, are methyl and R; is
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' benzoxa2| ne)o Bdhzoxddie. phot oc

an(] Rs is hydrogen. 5. A photochrom c conmpound of claim 1, characteri
thaL,fR ,R2, R3 and R4 are'nethyl “and de%ﬁ54‘iﬁ oro.

~~r L %r i%gf %‘1%‘1&01"90“"@“ C'EWAZ% cﬁﬂgtqslzedA b‘B10%ths®ﬁ4 @r?:ethyl andRsetL "
claim1, charactéfy O{Yf GP' Vb % : 31
phot ochrom c t g&y W fbuchar’ac t('a“?"l'ezthl ! V‘t"h t|n e (3Iﬂzﬁyrn%3zp(1 o
met hyl and R8 i s getingl pho&chﬂihﬁ: poadR6H T I3, se—sammwp.ro {indoline-2,3'-(3H) pyrido(3,2-f)(1,4)
1356tetran’eﬂtﬂ zigl.et hyl spi ro- (i ndoline-2,3' g pyrido(3,2-f)(1.4)
benzoxazi ne). h thﬁgfmbﬁ%ym%%ﬁmm -fthylsplro (indoline-2,3'-(3M)pyrido (3,2-(1,4)
, 3,3, 5, 6- pent am%%.yﬁTﬁep 'Jhgtoéﬂrﬂ'gigln&%ogn%gl(?)ndg 1'3€3§|§l=unt9¥£thﬂ§)(r§ﬁr%oﬂ')e(233 -fg'l)pyndo (3,2-1(1.4)
1, 3, 4, 5-tetramet ngl Aaél'letOhl}fbmpl articld chilﬂmislngea 2ol tr4r3pgr@y rdotnelizbd 2orbanfclhel} material
benzoxa2| ne. J1%entaming a h@p@@m@mmomm@nwgchromlccompound characterized in that said compound is

1,3, 3, 4, 5- pent BRI LY Medemilol i ne- 2, 3 -(3H)pyrido (3,2-1)(1,4) 1o

benzoxazi ne,s12. A phot ochrom c art icle rising a solid transparent

pol yneri zed organi c host nmaterial Rgont ai ?rﬂé a photochromati c anount of a
phot ochrom ¢ conpound, characteri ' aai d=eQnpound i s represented
byjthefornula 20 - )
5 Rl K,, 25 wherein Os el dct &d fromthe group
consi sting of d-Ce al kyl, phenyl Rsphen¢i01 C4\allyl, allyl and nono- and
di substituted phenyl, sai d phenyl substituents being selected fromCl-C4
alkyl and C, -Cs al koxy (b) R2 and R3 are each selected fromthe group
cqn/sl sting of O - Cs al kyl , phenyl Cl-4 al kyI and C, - C al koxy nmono- and

di sSubsti t ut &% : ﬂi conbi nes to f wcﬁ _@r ect frorrno
the 30 group cgpshs L£. E} }ﬁiﬁ@ Gl m?f ﬁ;{

atons (i ncl udi NQ (§)#e afdhf e @ar, the I5RH m@ BRI LAbny), amdcia | and
R4 and Rs are Gachalkedy @mhechnd a@mstnb@dghwpbmsr &dnibitg tofor \,a @ydlig @y selécte@Hom the
al kyl, hal og‘érﬂrm@ cozisting kf@nyhcvatmvontywmdromrﬁdo %)Faﬂ@ am@wmgbmmw catipn atom),
The  phot ochr orft%ePRH pnd 39 a’p pr (t:h aracterized in that the ... . . .
substituents I%,,gf(y he fﬁ;ﬁa ;rbegﬁ"a"f cpgeis 29% hly%c??é’d oM eGPy iy
consi sting of C, 1§'34'hab dehrodlid :oledi RiAY 12, dachclafnayd that(thd suB&st@ﬂfid%hﬁtr BrnRfiCdte
sel ected frem C, 44):8. ialséigdted fom) tha pebuiRdonaistihgfh Ca+r@ atkpicéllyls phepgitand bérmdm t he

group consi sting ch @ecregfrah s @yl ori ne, bronmi ne, and
al koxy. 14. T ﬁg’f@?"fﬂ agtegfropy t&? fioye °°’l§ﬁ%f‘r9a?,fthé?'i°§‘i§’dc1—|~f:=taﬂ‘a't chigripe.
substi tuents ﬁﬂ' e AQiaim 12, Ed}actBlizel n BRI RELBLitin RN St 18RUDare
consi sting ef C {a@ﬂ, :aﬂ&qgeked HfoRERY broad Ebnbietg)oF ¢,—(d))alkiZpkahyl aMBbente, each

sel ected from C, ibrEBz #ldiRs lare sach) selprtdd Fdm LRACRdkylar e each sel ected fromthe
group consi st | n P"W% 'e %"h sefepted | o the giopp Fengistingyf dyirAgena A=, alkyls chiorine,

al koxy. 15. THE .c Tl .a.m‘s 15 P T Bhafzste@led J.éga&gﬁ,;h%&g%mgmmnd is
that the phat Qﬁubmaﬂeﬁ lﬁcﬁmu Rl &%e thleHaen BEI8dtdY fFIm m .
n(EI/hyI and R3 |S1$G’heﬁﬁoﬁﬁlhrfol‘mbrﬁrﬁmtdiylhm8ﬁd tretshyﬂaract'bﬁzedTﬁmmpﬁm&m&ﬁwe}:ﬂh@t material is
article of cl celegedizom the gmup ednsisting essentiaiviofipplymera of nolvel(alyizerbpratedsopdiymers of polyol-

material is se‘f" lf {a"d"?‘g ﬁ‘i"("h‘féafgfa&ﬂm‘@&'r‘@f W"‘é‘é i’fﬁﬁ) F'f% ?“e Wfsg etate,

osé af:et pro. lonF se, aceta e b my poly-
pol yol ~al | yk c3@ olys! Styféhe-h &?‘L -al‘-’ l'3¥ltnle)
acetate, pol yaﬁbc}ﬂﬂﬁéfﬁSnd Mv){-(y acryl at es) | ul ose acet at e cel lul ose

triacetate, cell 0l.3sephapelramis apiciepf daiatl® chars#drmédos&aiammrarémhqﬁt mbterjal is selected

{d { bisiall at ) i tat
Bg: ;g;’;? gl,] e_,,asc étm Y '%%Vgr\p%?zhi;f gg%g p fi s c?{%{;&%@e opo m'e::lE= ?safrzm 80 to 90 percent
pol y(styrene- acryé ene .stro e of Blbs 12 0 H, B axeéﬁiau nt atuyera‘bmcﬂfzm.ctbapound is
phot ochrom c arrésemlnnearﬁ:iuntslcmlframl)ﬁas t&fméi@'ﬁeérba\ed i n that the transparent

host material is2% éh%?@d‘rbm@ﬁmplebwm%ﬂ 19eft@rag1le d In thyt theghdtoghramie drtigieis ek,?s-'
and its_copgl ypefs e ot I’l‘i%{:" Jaticle gt rlaim O ?'}?éa"ﬁﬁf?f‘dﬁ [1ab e PagiqohEomic gmpouhd is

claim 17, characterizea | At t 53835% Yrer is from80 to 90 percent 55

N

di et hyl ene gl ycol bis(al I yl carbonat e) and 10 to 20 percent vinyl acetate.
19. The photochromc article of .clainms 12 to 18, characterized in that the

//;

S [T

phot ochronig conpound is




present in ampunts of from0.05 to 10 wei ght percent. 20. The photochrosd Y
: artlg:Je of clainms 12 to 19, chardcterized in that the photochronic artfT
L is a | ens. 21. The phot ochr oni c gprig1clgpzof clai m20, characterized in
t he' phot ochromc conpound is, 60 dispersed across at | east one surfac
the | RtemapsRgiche 1 | 1T 10111 *141 407
( Pat ent arﬁ%bmageaerb,ﬁmglggm,ﬁme,\/p&m,ndung der fol genden Fornel: R2R
y 1~~~ - Nin der (a) ausgewahit ist aus der G uppe bestehend aus
C, bfs C8 Al kyl, Phenyl, -Pgn(Cl Re4) Alkyl, Allyl 15 und nmono- und

di substitui ertem Phenyl, s‘ d| e _ubst i tuenten des Phenylrestes aus C
- bis &4 Al kyl undClbi'sCS . I nd; (b)R2undR31evveHs
ausgewi hit sind aus der G uple-19q§ aus /C1. bis C5 Al kyl, Phenyl, mt

Cl bps C4 Al kyl und Cl bis # : d di substituiertem Phenyl :
Benzyl oder ei ner Konbination, urfiei nem==/klischen Ri ng enthaltend 6 bi s 8
Kohl engtqaf f at ome (ei nschlie~lich des Spirokohl enstoffatons), Norbonyl .

und Adangd)Ryhusyewaelit ist 4ue HedGruphiaedfshepdeaus Cl sis 84 MSlyb Rbdrivh PheeiniCel bia G Abkly Allg} uppe
bestie hmqldnca\usmwﬁsgle#lslieoém PheDyl, lyphei dis Sutystitupnter, ges Bogmirestes ays; G biss Akyl 49q,

Ni t 1o, SismdhprEeaes os cubond NISEOGUENHE i Allngs nach
b R e S m&é‘:ﬁ e e oG
der GSQQ Qﬁ\fg%%\ﬂ (ff ﬁﬁls @Kol‘hérﬁto%::u' Ghll 0y e'oBa'Itmﬁ’ﬂtOmBENorbg‘ny( b) R2
und zR3urjdertainbityidersigewahi t sind aus C, b| s und R4 und

C5 Al
jeweils Sq)ﬁdueﬂjgs ueeﬂs@ueqsp'ehlbeeq @He‘HUG asseGP iCe b'&fsAf"K‘yl
ChI or, H%? ? 2'\',‘81% ':gié’ f;AfR 's 6:%% h rgyfsndung nach Anspruch
\_gadur Qf(zi) {aﬁ CCOTER & 1t HUMEor steh wn@amnﬂnd RS
V\aS ger st . Shd Rl jevms ausge\ﬂehlt

taogdn,rumgA‘uer bi ndung nach Anspruch 1, dadurch
gekennzei@ R, und A5 ewdils siRa aumr R phdtieltghend Rds Wassereef: Cy h‘d CRY 0B BEIDT f "

: d. @"dq?ﬂi’ift%MP’OfrreV bi h 1. .d t
T T

daB Rl Roffores @g
5 nac%; An% %c rnﬁhhggﬁkﬁﬂﬁ%%bﬁh%&urcrﬁb%kerﬁimchﬁﬁ daR& RRAndmaMdnisyl, 85
yl MSﬂh&é, und R, Rasdeaaifrsiiane Ver bi ndung nach Anspruch 1, dadur ch
gekennze]&?hogchrodvaﬂerbﬁﬁunmch PRoEpruglh 1, mgqqgﬂ gmzq@nﬂmﬁ, i umBR‘ Methyl
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Sbh R ve‘rbnnadng &ahurcl?mwmkycana sl blenﬂmmg-TetmrwaB -ethylspiro
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dadurcbe@ﬂkamaeummevermd gGiiecolyerdeiFadhehg di e fol gende Formel 502R3 so
R~~~~~ 4 R2R3 |I. 55 85i> R i aufweist, in

derso(a) Rl ausgewahlt ist aBg der pe bestehend aus Cl bis C AI kyI
Phenyl, Phen(Cd bis C40Al kyl | yi _

55 | Rs

f aufweist, in der '
(a} Ry ausgewahlt ist aus der Gruppe bestehend aus C, bis Cg Alkyl, Phenyi, Phen(C, bis C,)Alkyl, Altyl
i 60 und mono- und disubstituiertem Phenyl, wobei die Substituenten des Phenylrestes aus C, bis C, Alkyl und
C, bis Cs Alkoxy ausgewahlt sind;
{b} R, und R, jeweils ausgewdhit sind aus der Gruppe bestehend aus C, bis Cg Alkyl, Phenyl, mit C, bis -
C, Alkyl und C, bis C5 Alkoxy mono- und disubstituiertem Phenyl, Benzyl oder einer Kombination, um einen
zyklischen Ring auszubilden, bestehend aus der Gruppe aus einem alizyklischen Ring enthaltend 6 bis 8
65 Kohlenstoffatome (einschlieBlich des Spirokohlenstoffatoms), Norbonyl und Adamantyl, und
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Al kyl, (c) un

60 {id‘ mono- und di substituiertem Phenyl, wobei die Substituenten des
Phehy:restes aus Cl bis C4 Al kyl und C10bi141C40& koxy ausgewahlt sind;  (

R2 Jund R3 j ewei | ) AU Gaeuativi %b%@ Mﬁi@ fofdh83s MdSsefetbrOL Suile
Al Phenyl , Haldgen,G, e A % n@gjgsbis%s Jreoryi, TONO- S b,

di cubst i tui ert emi®ipb hrorﬁ&megénstackenaceV\nmrucl(ozrmadmch gphennzaivhest/xiaf dipySubstaadhen R
Ri g auszubi | d‘i?l"]For plgendagindus der Gruppe aus einenr aljzyklischen Ri n9
entthal tend € bis 'iy' Phenyl und Benzy

t au, e h (i4éﬂ(yldé
Spif r okohl enst of f @? mﬁ%‘@ Eﬁs&:“"%d: , fﬁ?@w@ﬁiﬁﬁ&%a bsVlsherskdl £, Ao,
I1ifj 111! 11 Idnick, Brom(u&g t, mR:5 dRy " asgeaht n0O

bi$ Ic) R4 und RS4JPem®r<8ansgimam nack Angprumin 32, d!adur@rgqumzelmesett.ehémé Subistituenten R

Wagser st of f /¢ (der BENAd:C1 bis C5 Al koxy, Nitr %ﬂqo ygﬂgﬁ b| S

c8 Alkoxycarbony )RTL'C?; ‘;F’?f m’g %:H,ﬁ?? E % cAﬁ@?S i urc

gekennzei chnet, (gﬁ Fdi'uﬂd libvieils de éfuﬂb"é beﬁﬁhﬁegﬁ@vﬁhé}&oﬁ% bis C, Alkyl,

(ay R ist ausxgmmomuame, slec, Akowppe bestehend aus C, bis G4 Al kyl yT

Phenyl und Benzy 5 lpciRomernGed@Bstandnahch dnenriicher (18 pderatd, daduneh. mefbvgcm daR die
Eﬁbvgm ejns RlPtes'steln SR et Rctipd RelMptheh ing 39 e isaeyhi st aus

- au V\asserstof LorRloeniomer 6k denstald ARRRY ble 180! dhalrbn QektRKabichnbt daB d
- Phpt ochr oner G%Qﬂﬁd‘n& u:{a&%ﬂngéllaﬁiséaé\l\lﬂh oéa& ﬁeﬁ&*&ﬂ@m\ﬁésﬁﬁhﬁﬁn a\éﬁslyrdéa v::
© Supsti t uent &n FRiyolsligikarbdnat),iGebolgh@erf tdng’endeallylmrtmdate)(m)i ViRylategdte, Roigapepdtdn, Poivialisyl-

d
“sihd ] evel ts :gtp@m@?g el Ao, TR

- Alkyl, Chl ofs, Gumim laGagehﬁmt aﬁﬁué\hlﬂ@(wthylu@lycol bisl{Bllyl

G uppe bes¥ aceewsezetm %e"@asemmt Cativlosppetaypropieiah £glluloseasyaiaryian folpgny!-
t, o )gqpﬂldmeren, Poly-

ha1l6S dm kabﬁénﬂiefchneglda@ das Q%nsparente .
B} UnQ BB ern @R EINGERH thit
nach AnsprOchémvla@etader 14 dadurch ekennzelchnet dag di e Phot ochrone

j ewei | s ausgewahh#

Ver bi ndung ei rL &ﬁ VQ‘HQ'S bon un mRpruch7, qﬁqg\réngek RRNZeiChnets daffiag Grpivmpr von 80
ausgewahlt i st r mgqn
Anspruche 12 hinstodemsidaibibding B ar ru %%: e msaar%ﬂ%nﬁ%ﬁﬂa daB die

G undnat eri al auggyernatakliromat Gagms r na@ﬁ uppﬁu&msmhﬂﬂds | d8durRB efakdnhaleBiiet,adeR der

Pol yneren von PZGtOF;g% npoGéashsta dl@mebm eACO pol yrer en VO'I‘(I o4 e die photoch
Pol yol (al | yl k %%% "swag nef“eewe :gr 1 4afp| die photochrome
acryl aten) q;ebm %tx"(?e?s ns ug%‘e\"ﬁ g Pe 9 "5?"3}1 SRF'888 et at pr opi onat ,
Cel | ul oseacet &|¥Jtﬁ Pol yV| nyl - acetat, Polyvinylal kohol, Pol ykarbonat,
Pol ystyrol, styrol - met hyl et hacr yl at ) copol yneren, Poly-

(styrol - acryfnl t'r|cb|)1p®pcph9tmhrcmnqum¢rﬂ@'ht§i\phn1yfdmaulysdva.nteﬂ. Phot ochr oner
Gegenst ad nach Anspruch 16, dadurc geker% | chnet, dal das transparente 25
G undmat er i ‘4l ausgew hit ist aus Pqt y(di exhyFengl ycol -bis-(allyl karbonate))
und sei nen Copol yneren mt Vinyl ace¥sa hot ogheonmer Gegenstand nach
Anspruch 17, dadurch gekennzei chne

$ ymepy von 80 bis 90%
Di et hyl engl ycol bi s(allyl karbonat) d @
S

Vigyl acetat enthilt. 19.
Phot ochr onef Gegenst and nach Ansprﬁ@hen 2 bi dadur ch gekennze| chnet,
daa’ di e 30 photochrome Verbindung in Menden von 0, 05 bis 10 Gew. -
vor handen i st dand@quélisot ochr oner Gegenst and nach Anspruchen 12 bis 19,

dadur ch gekennzdaldhirestt chOlé&andb rgrwngmmwwr@nele Cagisant aliyte eoiGreCl. iphénwle| ghén(aliyle en

: Phot ochr onf esdifs Sbsttypnipak SR AN IRS ANt RS R les
P hot ochrone Vr(?;%urﬁ@b?‘ @\g ‘g‘ gls% Lrggpeqaﬁ'arpteln% rb% rgcﬁé’aui-klﬂﬁ@eﬁ/ € UC? ' ;:JhEnyle

di spergiert i sﬁenwa%ol?@\belaau&aiubgmm bu dbux R OC,D10Q BA siioRy ra-BS Batizile, palse
| a fornul e sutonstirieet peld former un noyau cyclique chms: dans le grouge® comprenant urPfR$au alicyclique

46~~~~~~~~ 55 gﬁ.\mamaq Gap P@m@aye Qrbopety cefnm'isd% atpaes dp earbang SR pARYMENY Adartastyle,
radi caux al kyfe 6 h
phenyl e rTDnOyh§ ‘;(g% A %Hlbggrt‘ %pféurp %f\o%icﬁyf I% e('g Xorf%&gntﬁgka% gé e )es réaojléhéedni}ﬁ‘e e|61 C,—-Cs

choi si s parm | escemgbs€ phbiochio fidue seon Qre@Ad.@horai @@rxgtérea e.c,:e &, |b) R et R3
sont chacume choilgifs egtahaisildensde aropee coomenem destradicaex ligih adrxCaPhényle ebbengyie. Cs,
phenyl e {b) R, et R; sont chacun choisis parmi les radicaux alkyle en C,—Cs,
' - (c) et R, et R sont chacun choisis dans le groupe comprenant I’hydrogéne, les radicaux alkyle en
C,—C,, chloro, bromo et alcoxy en C,—C;.
3. Composé photochromique selon la revendication 1, caractérisé en ce que Ry, R, et R, sont chacun fe
65 radical méthyle, et R, et Ry sont chacun un hydrogéne.
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al coxy en Cl-GCs, benzyl e, ou se combi nent pour f or frer .un .noyau cycll

- 8 atones p‘éorﬁﬁ& E gﬁ'&;s&%& gloﬁs la r&r§n(ﬁ§ap g\e T araaé%g%l?\%ggTestl R %)R QQrEtQRJcUX Ile

i nitro, le:tyambnéthv(eaét@exsyleendl@lci®r9 carbonyl e. 2. Conposd photochromn que
- sel orfl § £ompAPRe gwfmquwroa& @yqndisation 1cqaragigEséayy ce que fig R Ry Re8Rs EPRS| i

'dansléagﬁ’ fol e Eg

R4 et Rs s&amtcoaipasslphotdtbiomidhe danss-déﬁargatwua»athamiprmmm-z B‘(ﬂnwnogmmu 4)- es
- phot ochr o gaﬁ cQEPIsA  PROtPEhYRIaNeC al?%s'ﬁe“‘aé'ﬁ'ﬁ@?‘é?“?%'“%? @é”"ﬁﬂ%ﬁﬁ‘g}) # et R3

. radi ca
photazhron1que se on a revendi catipngl, caracter|36 en ce que R, R2, R3,

o evendt& }Zr ot 'crine ;;I:‘ lt %trﬂna? ue dﬁun%gmgﬁe’hgz ‘:’ga "%99 %

- revendi cation 1, caractb6ris6e ‘ , R, R4, R5 sont chacun le

-1, 3, bs 6-tetranet hyl - 3- 6t hyl sp

di substqv't'ﬁec’g

g
E_
i

phenyl e nono- ou di substitue par un ou deux .radi caux al kyI en C c4 e '

e

choisi “dans le gr oupe conprenant Oun4n040® alicyclique s5 contenant

adarrant.g@lcgm e conpr enant
| ' hydr ogeseompdas phddébh laﬁavaﬂhcﬁ;on ar ﬁhﬁ@ﬁﬁ@quem (BQRyetBDsoGichSR,n

P uels6iSn [238lefitiof], Kb Elerted ggﬁyﬁhﬁnx' C%J?,ﬁnzyl e,

| b) R2&tadi e e RS u,@,ﬂ},gﬁg,ﬁyg parm S radi caux e en (c) et

r adi ¢asnzaxaRipgle en C - C2, chloro, bronop et al coxy

sont ¢ haCH)n L c@élpss%d Ip &Lch%lg%l 8.3 fétéﬁ |-§§Em§|§ﬁr§(.mﬁﬁé% ('én)pp%%f%ne 13

0 141 4 ufbehzoxs@iEpOSe p oto om que se arev Ication 1, caracterise
en ceé quetir Le RﬁmbséR&hstoﬂtomnhmm3,«95-pemhnma1ylsnl6¢(hydhe¢ZR@I'Msuots 2Nnadi cal
n6t hoxye@t’xaﬂs&est un h dro ene. npos6 %\ot ochrom ue, sel on Ia

R4 et R5 sont chacun le radi'al net\@yy®. 7. Conpos6 phot ochromi que sel on la

| 78\ Le conpos6 phot ochrom que

i 2, 3 (3H pyrido(3,2-f)1 ,4)- 10
benzoxazine). 9. Le conpos&is pho 'ocho
byrido(3,2-t)(1,4)-

radiscal net hyle et R3 est le

- 1,3, 3, 2‘2? %r;ﬁarrﬁthylsplro(lndoll @-2, 3" =

. benzox 1 SOIDB5% BRBIRGHR IR hdMsx alkyle en C—Cq, phényle, phénialkyle en

e bt BT f:%ms%m%g @esta:a%ts<d%ﬁawmzﬂ&mm.s o
(1 )bee”mwanxélwlecrﬁc,—a keercQAPRs6 phot ochr om que f
1,3,3, 4, Sng&mtmrh mm ﬂw(susrﬂam ﬁerseouze so e$ es s phényle,
benzoxa?f?'t( ";0“ 2cru‘lf0r '3 unéé:> CI ue c olsﬁ‘ga Ef% %ﬁge | l
or gayj dfR maﬁ%ﬁ.@dﬁﬁnés g Eorbi Qaﬁomsscazég Ie Stamantyl, |
phot ocr&omathue un conpose phot ochrom que, caracter| sd en ce que ledit ‘

conpose egl R4ree&rs6&enacﬁn prwisis| dand l@ proupesoPreRS NI RS radames lep aqu@IXI alkylg ai CRiCse st

~ choi si hdlagéno] aic ommewawt (pleaxy ea §i-taliserea

ool AT S ot st S onss of eEpuTea B AR

SUbSé' tuajy ahélle mg@ydr#prtmaﬁtms £&l&h§hn§y|@&¥¢m—d4,%ayw FeéryRUX by e en
C-C4et @ am}a,aﬁn% pisié ParmiRBs eddicRBc Aigrtenahacyin chol sis dans | e groups

conpr enante) étefs et adscmad)eclai Wlss dens I@tgf@e cwhm'}dﬂei hvpmwt tes masiraux #kyle en
4 e
;;'7 g e Bt e P AR oo 1

groupe CO[FPRELS lsH&nQQ)@ébp@t:érﬁbf@ﬂahﬂwraalcaux alkyle 3P CFOT)) sHaayé etthenfylen 8 at ones
de car bon) fyetBo sk ticurehoiais paes ledl eadirawbakyie ep®l,+-0), nor bornyl e et

al erj’FAé 'eﬁ“ﬁ" AL

.. adamant | (s} etefls e sqn&cr@purmowmanthaucmeemwsm@t thydeoapne. sF caisaut Bl ¥hant

i 1o, 52%6"“ e iR e AR o e T

sel on cao.g.q,um sGﬁda&ﬂm&ByleG@é&l@ﬂd 6rise en ce que |les substituants R de la
40 f or mul 6. atiete dhetscsomigassetn l¢_$ revendlcatlons 1231 agraqténsegr[ cq;qv@ﬂgma@awshqt

r ous trenspgreBhesh h §an5de||9t°a ngielleme ob {carp °'g}§% yI e
(b 2 s Ve % e ey :spaisf o i RE )
R4 e rayen |ec (§def%t g rpem&oammnmws PO bﬁg&eae pb§'S

r adi C atas,ra:lekgﬁ oﬁp&ﬂnéres de styréne et de méthacrylate de méthyle, les copolyméres de styréne et d'acrylo-
6o nitrile et le polyvinylbutyral.
17. Article photochromique selon la revendication 16, caractérisé en ce que le matériau hote
transparent est choisi entre le poly{diéthyléneglycol-bis-{carbonate d’allyle)} et ses copolyméres avec
I'acétate de vinyle.
18. Article photochromique selon la revendication 17, caractérisé en ce que le copolymere est constitué
s5 de 80 a 90 % de diéthyléneglycol-bis-(carbonate d’allyle) et de 10 4 20 % d’acétate de vinyle.
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} Cl-C2, chloro; brono et alcoxy et Cl-Cs. i 4s. 14. Article phot ochro, -
1 selon |l a revendication 12 caracteoisa1e407e que | es substituants R de\d#g” -

i formul e son | es su hoj si s co [epant les
| v cou g F Al e ylgg::g&:: P

Choi si s par gd. Ar@iSle M'ph oaabmq ® 168N révdn mo aeh 9F&4raett«,n£sersqatq@hmm

choi si s dan®ciremiguoespsneclentiie.enant | ' hydrogene, |es radi caux al kyle en 50 =

Cl- C2, &hl oRb, Atliclenphotachraminus yselon elre@@wdnczt!pn A9t Fm@nm@no%mm g ueempetéon

les reverfiPEsiPBique gst digpprspsur suypoips yiejsurtrca de ladantils; | e conpose
phot ochrom que est un conpose dans |aequel Rl, R2, R4 et Rs sont chacun le-

~radical nbthyle, et R3 est choisi parm |es radicaux methyle et ethyle. 16."

- Articl erophot ochrom que selon | es revendications 12 a 15, caract6rise en ce .

¥ qus Is mat6riau hote s5 transparent east choisi dans |l e groups conprenant

essentiell ement |es polyneres de polyol (carbonate d allyle), les

copol yneres de pol yol (carbonate d' allyle) et d ac6tate de vinyle, les

pol yacryl ates, les poly- t- ' (acrylates d'alkyle), 1'acetate de

cellulose, le triacetate de cellul ose, |'acetopropionate de cell ul ose,

| "aceto- butyrate de cellulose, le poly(acetate de vinyle), |le poly(alcool

vinylique), |es polycarbonates, |e poly- styrene, |es copolyneres de

styrenegget de nethacryl ate de nbthyle, |es copolyneres de styrene et

d acrylo- 60 nitrile et le polyvinylbutyral. 17. Article photochrom que

selon la revendication 16, caract6ris6 en ce qus |le materiau hdte

transparent est choisi entre |le poly(diethyleneglycol-bis-(carbonate

d' qllylﬁ)) et ses copolyneres avec |'acetate de vinyle. 18. Article
tochrom que selon | a revendication 17, caracterise en ce quo |e

- copol ynere est constitue 65 de 80 a 90 Wbde dlethylbneglycol bi s- (car bonat e

d allyle) et de 10 A 20 % d' acetate de-vinyle. 14 | -
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0 141 407 * - 19. Artlcle phot ochr omni que selon |es

revendi cations 12 a. 18, caract6risd en ce que | e conpose photochrom que est

pr65ent en des quantit6s de 0,05 a 10% en poids. 20:. Article photochrom que

selon 1®¥8s revendication 12 a 19, caractdris6é en ce que |'article
phot ochrom que est une lentille. 5 21. Article photochrom que selon la
revendi cation 20, caract6ris6 en ce que | e conpose photochrom que est

di sperse sur au noins une surface de la lantille. 10 15 20 25 30 35 40 45 -
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