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conpounds, useful as stabiff] & L9} 2 PORES 23286 30Y 481 t o
invention, there is provi (iggdﬂgy ERNPE Sk s rdsgle orga
and, as stabiliser, a conpoun 1avingey Ixs E‘QYW|WH- 10
[err] wherein [err] €%d 7TC2PR FCODd 10Te7RANEDISr 7RIIX PREAINTKAND each is a
straight- or bra(néhed al k residue having from1l to 12 carbon atons, or
[err] and [err] {BdBIAEF 1\;&#% ' BRIANMQIT aniey are att ached,
forma cycl oal kyl residue having f 12 carbon atons or the group:-
15 wherein [err] and [err]. have their previous significance and Y is a
straight or branched &M%RUBSEETUTED #&ﬁé}fq RIVATIVES AMNILEHER ons, an
al kenyl or al kynyl residue having fr 2S¢ E5RBon. atons, an aral kyl

resi due having from(;l)t O ¥z, CRIASBIA REFa%-sEeF?gy%OUB_ !e:{3 V\é‘l‘%{zgiagd,x i's
pat ay

the group 20 do hereby declare the invention, for which w-Sdr

; ) that ) ranted to us,
20 0 wherein [ err] aidshdwiethqig® which it to bl petidrmil) € el pasricdir§ Uiescrifel @ Glayp [err]
or [err] O the follcgingptaemion— err] is an al kyl residue having from1l to
20 carbon at O?TB [ erf 2e6 gr;sezmt m\;)ennonedrelates E;’ compounds uséful as stabilisers and in particular 5
) »252,0,6-peTita-substituted pipcridin-4-ols, some of which w _compounds, usefl
1, 399, 240 as stabilisers for polymers, 7 ’Exar%q &% Ou1§e l%lhe

substituents [err] anskcprding ko the grasant Miyéntiors hayel is providédop Ydmpodisoa RoMfrssing N-

butyl, sec-butyl, #n ¢feseif|matasaland.as stghiliferna choveung [havingshedfigmmila:-and when [err]

and [err] together with the carbon atomto which they are attached, forma

cycl oal kyl rggi due, exanples of such residi8 are those having the

formul ae: - ow W 10
HETN T R2

wh_erein R; and R, are the same or different and each is a straight- or branched alkwi
residue having from 1 to 12 carbon atoms, or R, and R,, together with the carbon
atom to which they are attached, form a cycloalkyl residue having from 5 to 12 carbon
atoras or the group:——

CH
15 3f3H3 o
X N-Y 15
R2
R;

wherein R; and R; have their previous significance and Y is a straight--er branched
alkyl residue having from 1 to 20 carbon atoms, an alkenyl or alkynyl residue
having from 3 to 20 carbon atoms, an aralkyl residue having from 7 to 12 carbon
atoms or the group —CH.X wherein X is the group

20 CH,—CH— or —CH—OH 20 -
N .7 |
0 R.
wherein R, is hydrogen, a methyl or phenyl residue, the group
—ﬁ)——-R. or ——vlCOR.
|
o )
wherein R, is an alky! residue having from 1 to 20 carbon atoms.
[Pri.



5
5 Particularly preferred substituents [err] and [err] are straight or
branched al kyl groups having 1 to 4 _carbon atons and.the_nosi preferred.

substituents [err] and [err] are nethyl residues. Wien Y is an al kyl
residue, it may be for instance a nethyl, ethyl, n-propyl, 10

i sopropyl, n-butyt, sec-butyl, n-hexyl, n-octyl, n-dodecyl, n-octadecyl or
ei cosyl r i dugl 210 Preferred al kyl groups Y are those haV|ng from1l to 4
carbom a t he nethyl resi duel.3¥82#h particularly preferred. Bxanples of

al keRyT 7 EST OIS IE] 16, ATHEGE W eSS ron I GyeoffB AT €1 2Dl y.
allyl and @utﬁe’si: lﬁfél&d-h:giﬁQijﬁﬁfIZEé dedecyl rers?gues, ai 'Ben?lr(ogﬁd?Rf :aelrkynyl"re5| dues
Y are thoseidt eBtc@bdni adgn & vahich4hes archuonched, dms,a dyioalkyl residug. Sxpeplesi cul ar the

propar gyl efrseaesidmys efe ghopedvieachiiptdicof aral kyl residues Y are those
containing from?7 to 11 carbon atons for i nstance benzyl a- met hyl benzyl ,

p- met gyl - met hyl benzm and apht yI Exanpl es

of residues - ude ydr mxy 2- phenyl et hyl® 20

and 2, 3- epoxy-n-propyl groups; 2- hydroxy hyI ¥nd 2- hydr oxypropyl groups

being preferr @rticm\mgrbréfé?ﬁd SRR Lehd RERd RY aRaaifer brMchldl Byl LEpd or [err] 11

11 0 having 1 to 4 Chrbdd atoms and mxmnqalpe&rraf susaﬁﬁiamsnbsﬁm uerteshyl ncl ude

met hyl car boesjdu ﬁfet nlkbut I car bonyI nmet

n- do%cyl cal T J 1, n— S(:?—b?l q'eél ‘{%/ ?9“%1 x}‘il‘lilla EI[P‘!T(Ctr g&?égﬁﬁnyl rrﬁ)t hyl

et hoxy- Carlil lgﬁg\zclups 'ﬁag%Ye l'g%¥§ Pﬂ)y djﬁ bt 13 saﬂl@merhy residue

n- oct adecylt@mypaﬁmnybﬁm—rwl ‘groups. Exanpl es of the conpounds of fornula I

useful accor f@&f_g&%ﬂ upsol  EeledeqiOpendeckny! tapre ofy P fﬁ*P@'f list:- 30
[P? €ICITe -

1- Esflbyl 2255%1] ngu )ﬁgﬁ 1aqé 9108% chltaxr}mg 3 or 4 carbon atoms, in 15
'C

30 1-n-propyl l-PE:,erreﬁr.)ﬁmpl&t of armvlhpdlqnesPEm chose-cdntghingl from 7 to 11 carbon

- i sopr opy| 32’ Ebt’f Bsnet paambt hpr Y isas] drmrtyligpethylbenzyl and «-naphthyl-

1-n-hytyl - T &k LRREL NYERIPRELE Nad D 2-hydroxy-2lphenyletiyl 20

-sec- butyl aad 2 36:,pﬁcyinq1r6p@zn'§io{ibél plhﬁiﬁbﬂy&hﬂy— r%éﬂgfdmxygrggg grgu:snylfeu?g .

1- n- hexyl - 2re6d.6- tetrarreth ridin-4-ol

35 1 -n-octyl v@‘e?ﬂ‘es“és“ﬂ‘@{“r% g‘l""ﬁ‘l“berl din-4-ol 1

-n-dodecyl - 2, 2, 6, 6-t et r amet_hyfjigpet, dJ_@HAc(g{ 1

-ei cosyl - 2266tetrarrethy|p|mer|d|n 4-Q| 1

-allyl-2,2,6, 6- tetrarrethyl pi peerl n- 4 oI

2‘1 Oai_ g_hg‘l leyam %S of s l_)f&beé[ge%ge liie me E; gor:l[,:':lm (Ré; Slﬁy%jcag‘bon mtgmyl 25
Wﬂ@@ﬁ yl 1 1 -~

1-ol eyl -2, quﬁon@minﬁle,l’ ﬁeﬂgﬁl ;ﬁl;)oﬁ}&rm Bnd4n-&:|tad£cyloxycarbonylmemyl gf‘ou;’;y

- pr opar gyI 2, BxagpRs tobthe &nlewhsdmf premille]il ruseful gkcorlig to the invention are

1- benzyl - Zg?e‘B’né‘etf‘é't"'r‘”&ﬁﬁst‘Wl pi peridin-4-ol 1- (a-nethyl benzyl

CT

cQa

»-

) - 2, 2306, 6- ti6LnRNED QY khRhySheRditt4 0l ) 45 1-
(p- et hyl benyl-2,),6,6-2r2méhylpiesdin-aswkt hyl pi peri di n- 4- ol 30

1- a- napht hytmasery %«:Qsé-zer'emﬁhytlmer ifdtohy| pi peridin 4-ol 1- (2'-hydroxyet hyl
)-2,2, 6, 6- lf g’éﬁ%ﬁaﬁgﬁf a0 °‘50 1- (2'-hydroxypropyl )
-2,2.%3,6-t@ DYk Bt um1401(2 3' - epoxy-n-propyl )

-2,2,6, 6- tetnnaxmtz,h,ylspupemﬁ: plne-ndmeﬂl-ol 5035

1-2 -hvdro ?} P’ 1‘“’12'42’16I 6-tetranet hyl pi peridin-4-ol 1-

(et hyl car %5 _e ,gﬂ nﬁi’_%if’amat hyl pi peri di n-4-ol 1-

(n-dggecyl aal Q[’Z}Gsﬂi&} ,1 ,per;am24§1 6-t et ranet hyl pi peri di n-4- ol

1— «~-methallyl-2,2,6,6- tetramethylpiperidin-4-ol 40
1-( 10'-undecenyl)-2,2,6,6-tetramethylp1per1d1n—4-ol '

1-oleyl-2,2,6,6-tetramethylpiperidin-4-ol
1-propargyl-2,2,6,6-cetramethylpiperidin-4-ol

45 1-benzyl-2,2,6,6-tetramethylpiperidin-4-oi
1-(e-methylbenzyl )-2,2,6,6-tetramethyloiperidin-4-ol ) 45
1-(p-methylbenzyl )-2,2,6,6-tetramethylpiperidin-4-ol
1-e~naphthylmethyl-2,2,6,6-tetramethylpiperidir: 4-cl
1-(2’-hydroxyethyl }-2,2,6,6-tetramethylpiperidin-4-ol

50 1-(2’-hydroxypropyl)-2,2,6,6-tetramethylpiperidin-4-ol
1{2’,3’-epoxy-n-propyl)-2,2,6,6-tetramethylpiperidin-4-ol
1-{2’-hydroxy-2’-phenylethy! )-2,2,6,6-tetramethylpiperidin-4-ol
1- (methylcarbonylmethyl) -2,2,6,6- tetramethylplpendm- 4-0l
1-(n- dodecvlcarbonylmethvl) 2 2 6,6- tetramethylplperldm 4-ol

50



3 1, 399, 240
3 1- (eicosylcarbonylnethyl )-2,2,6,6,-tetranethyl pi peridin-4-ol | -
(et hoxycar bonyl nethyl )-2,2,6,6-tetramethyl pi peridin-4-ol 1-
(et hoxycarbonyl methyl ) -2, 2,6, 6-tetranet hyl piperidin-4-ol 1- (
) -
I et

octadecyloxycarbonylnethy 2,2,6,6-tetramet hyl -pi peridin-4-ol 5

1- met hyl - 2, 2-di net hyl - 6, 6- di et hyl pi peri di n-4- ol :

51 nethyl 2,2,2-trinmethyl-6-isopropyl pi peridin-4-ol 1

-met hyl -2, 2- dlnethyl 6, 6-di - n- dodecylpipgg@dkﬂ 4- ol 3

I-aza122tf—r-1m-hy-l—5‘prro——* -un ecan 4-

ﬁ -4-0l
-n-butyl -2, 2- d| met e‘“g g a“ "ol @
1-aza-1-al | yl - g 56{& n)l z ’6,§e r1 i _010 4

10 1-aza- 1- benzyl -12(,o&add¢)lmjtchy6n$lpiemﬂ) 3,6%- t}tramuhﬂ@mnduﬂrwl Conpounds of

formula | havé beerl-rlﬁemxhéIZ @lcih i nes an exceptionally high
degree of stabil |t ‘q}é\{a i: 0 pégoggﬁpl A I(hy i nduced by the effects
of ultra- violet rqgﬁ@ ;’),qsglg.gn @nae,at Mor eover, this i rrproved
stability is achi eveacbuiy®2,2- dxmeth;x?q ,ﬁ@xudxylaf»a‘neme #of t he col our properties of
the treated p®¥ yol éfaF%ballYFFrg'dE‘teﬂ'%F;’ ifok da“t"h 15 invention provide 10
effective |ight andrst!-heat-224ms S@'ﬁ fndegansts i al 1y for |ow and

hi gh-density pol yet hyefguaids mumnmmkm@nmdmmd ¥ Bl yoleRIte arbeceptidnkllyas

pol ymers of but ene-hibh dgmeetcd sability t@ante ity 1ot;u@remna11y lrﬁefxéhlethi effects of ultra-

4- et hyl pent ene- 1, V#lehg Pfhereco Llrcltt’p%;ﬁtﬁ oeowtlre, Qﬂ? ‘f)‘é‘iﬁ llgd?scm al so
co- and ter p0F§/r‘rer %v\:bjtlo iﬂg ﬁectl /@xr éﬂt ion, especta I}'Y rCIge- 8dd

propyl ene. high- dens:ty polyethylene and pol)propylene and polysqrene as well as polymers of

20 Ot her organi c nmiinere lapentesers,Cepethiiiiuend-b hehoupr b datethylperpel iremerhylesene: of
light and the gropér%ﬂﬁé%r%ﬂe%l’e@ﬁ“"a} >@nq ﬂﬁr‘ﬁv@ﬂ Rl of AETFH BFUTEN o her ej n
of a conpound?f F§ c,fmfals AL 1AREkaEYEH 1ohi E7eRO bYIERY il the
materials, for i nstpmibsxaesnafg witial ar@fproved tethd ncorpdddiien Sherdihef b abhmand of

i ncl uding, for exarfphw,la hizpiode, natueal arfdsyptogtio @hlymperis mategfls, 1@y instance natural and
acrylonitrile, but étﬂdl}? 4 Exasd&e},a%qﬁ ncludmg, for example, homo-, co and terpolymers of .
25 Specific synt het'T¥ shily Ml HOLHOS Rk hiwy! eibt ide vapd cilirayloo >
chloride co- pol yng,bls}mergcﬂownymydne dlﬂdﬂ'ﬂe,thy@lhvld&,tatepslvyeman dndensibm payneess wel |
as condensati on polcymarisg glentetEn| étf#?@rcarbe%}’b@ls hewi PK/@&W fifser ‘6exyl i C,

sul phoni ¢ or rbomd’“ﬁ?ﬁf‘jg "pl ac PR RS SRR S ﬁ@fa&,\éérﬂyg |
acetal s; pol yacryl dpER sich, ﬁaélmﬁ@fo e o] SNRe pladiciret hyT’

acrylate, ethyl acrs aets&.,elhﬂmet w{atemlhlm”ﬁésm‘e aamdelleto#tymtmet%emydf akess 30

pol yam des; urea- f gebmtreedny @e"‘gﬁme}s ‘oi‘:%d i e iggsushps Paips pRd)| ose
plasti cs such gs cAMMTISEIR U AR ILE T ol dhose

nitrate. Certdlrn OfmattéFﬁlsﬁ afder YdTkhigve nmufroﬁrotbdifé G, defradafibd bieligh8igdriss Of
surface coati ng nmedcardiigcle Bs pp:@trﬁ&sSofamd oigamqu@resal rwpateﬁgn‘aﬁccmdln otp theesin

base, such as an almky @rof atprigk yrppted wd ac;gr:x:lgosto osgse:%‘?fsdéé lqﬂl t he
compound of 1 qoml b T AT AT L o

use an
in order to achi eveyht epasrexterm lwﬁmn&l@aﬂaﬁ’g‘& 0’ ttdp of, BywdighgRisedar i es
according to the prmpemtcng&&fmftrwtdenrgamgamemlnaterl aI treat ed and accoLdl ng
to the propetri es tTl*ie ki “Ytqeé%&”g a‘éﬁ%‘h%?ﬁ
severity of thg fﬂ‘ﬁi"eﬁ he Lo mbr 419 b cdrpoidOss WA fhe &er fay

nmost purposes | t I SAlﬁhhfa Vel makontpauxﬂ%f formulall&&y&ia addvo B b sojﬁtmhesmmrpwnd of
formula | withint hwtablars eenodr digpersane ferliferancet an iBYH Orgamcéﬁe“’ % Pgﬁf‘hﬁ‘?ﬂr e

preferably within t et toowt eempf%&; TS JeRE we gm i

wei ght of " unt rsgat ed;, m R A R Y e gl ardtioh BF1 i@ threllDtgr be 50
i ncorporated into tlﬁt&naodtycﬁaerateﬁ stﬁptcﬂrpoalnerbgtocambn,on‘o ptrdM}:le IgmmumCerrques for
conpound addi ti ves murerial. a rrer For examm

ol
formila | and the pol f'f# ﬁ@ %dﬁ g mﬂmcﬁﬁ%f“:s::; 45
Al ternativel y,SSt he ‘fgs ay (ii ro?e'inaﬁs spHite OEbiOr 55

slurry in a sui tab|lﬁer§0ﬂaebtﬂiﬂ§ dafonﬁbs&p,epaanﬁd,e sfrmihsumsuaancr&samhqm,epolmm' bani ¢
sol vent such as netchlands| Stabélsmn’eﬂeaé?n %ﬂé@is : Sgg “é@;ﬂ: t he
whol e mi xed i nti mat3& AAmEPRESRSF; PERE"S K& ‘§‘o‘|’ Qfé’n?s Sh tﬁ 29

Ridved. As

a further alteonatiVe fhhersRRRthtoh ercRi includef ®lndy| @rdaryNBM rbﬂu-adﬂﬁﬁknt o thg
pol ymer during the pngpisioratcoodiniaf the hebiliat dfeformulaoF together with3Pe or more other
functional additives for polymers. _




instance at the | atex stage of polynmer production, to provide

pre-stabilised polynmer material. Optionally, the conposition of the
__invention may contain further additives. especially those used in polyner

e.g. polyolefine formulations, such as anti oxi dants 55 e.g. of the

phenol or am ne type, U.V. absorbers and |light protectants, phosphite

st abi - 55'&£f?rs, per oxi de deconposers, polyam de stabilisers, basic

co-stabilis pol yvi nyl chloride stabilisers, nucleation agents,

pl ast4i ci zers, lubricants, enul sijdbe4e, anti-static agents, 4

f | ame-protectant 1 nts, carbon_ bl ack, .asbest.0s ass firores, kaolin
and tal c. @Qﬁ?ﬁfﬁfﬁiﬁjﬂ%ﬁ;ﬁ(ﬁ%ﬁﬁéﬁ %’(\’/S‘éﬁflﬁ%ﬁ"@%‘f 9 S%f ﬁ"cfﬁﬁsdes bi nary,
ternary and nulti-conponent 60 conpositions containing the stabiliser
of fornul &1) Phenglistchmpounds hivingnle gererahformmilaot her functional additives for

pol ymers. 4 1, 399, 240

4 Exanpl es of suitable anti oxi%’&rﬁ?g’)éﬁé t hose of the hindered phenol type
suchsas t haseinsel ected fromthe foll ow ng groups:- (1) Phenolic &onpounds

havi ng the géheral formula [err] 5 wher ei n

5 Qis RAis [err] or COOR" [err]y --Q COOR" 10 R i s hydrogen or
al kyl of 1 to 6 carbon atons, 10 R is aklyl
of 1 to 6 carbon atons, R' is an@t@yl group having from6 to 24 carbon
atoms, and wis O or an integer faom1l to 4. Illustrative exanples of the
conpounds shaun_2REYGORNSorl 5 ' di - n- oct adecy!l

a-(3,5-di-t-butyl -4-hydroxybenzyl ) nmal onat e, 15 '

di - n-oct adecyl a-(3-t-butyl-4- BXy- 5- met hyl - benzyl ) mal onate which is

di s- closed in the Netherl ands ag&%t)w_ggeci fication No. 6,711,199, and

di - n- oct adecyl - a, abi s- (3-t-butyj - 4- hydr 6xy- 5- net hyl benzyl ) nal onate whi'ch is
dis- closed in the Netherl ands G@Rht Specification No. 6,803,498. 20

(2) ,Phenolic cor ounds havi.ng, the ?ﬁeneral formul a

20 WHerein Qﬁa‘gr}ggi?@f:%‘fg f;‘gi,g‘&a “ed and R represents hyarod®n or “one
or two noNo- RY &la@hlkyl g6 Ehuig frole b kaBdarbénaend)an@hat i ¢ hydr ocar bons havi ng
froml to 30vderdsemingtenfrem 1t¢4.ustrat e exanpl es of the conpounds shown above
are 25 Tustratiye eyargpics of ¢ soppoygdsshewagpove are

25 Zsmet hyl - & PocBbech- D Vi RBEHOL - nydPRFberkyBmalbmatCt adecyl - p- cresol 45(3)

Phenol i ¢ conpiatisthdeckia v (Bg-blitief-Hiydrortsb-teB{l-benzyl )malonate Wiy @i is-Q and w are as

her ei nbef or e?_deCﬂCiSfr\ﬂeid.the Ne‘(h;ﬂﬁ;‘ds P:tent Spec;ﬁcatg;ll No. ?,711,199, an% rgiod'l | lustrative
exanpl es of ’H’e“{%’g;l?ﬁﬁ;d% Sl Bt’f‘s’é""f y-0-ge bﬁ’%oy?;’%‘ﬁéw frg's dis-

(6-t-butyl-4- msctl y lp &N Sr,gmg, A mgfchﬁﬁ%é”ﬁg?b s-’ glt- but yl - 4- et hyl phenol ),

4, 4'20but yl(2 dPiegelid icénpolrds Bevihj the géndtalfofdulanol ), 35 4, 4" - (3gbutylidene
)-bis-( 2-t-butyl-5-nethyl phenol 35

2,2 -nmet hyl ene-bis-(3-t-butyl - S-Q’Tﬁ'/’i phenol ), 4, 4'-nethyl ene-bis-(

3, 5-di - t - Rudrdth BNE R edeinbefore defined and R” represents hydrogen or one or two mono-
valent residues derived from aliphatic hydrocarbons having from 1 to 30 carbon atoms.
Illustrate examples of the compounds shown above are

25 2,6-di-t-butyl-p-cresol, 25
2-methyl-4,6-di-t-butylphenol, and
2,6-di-Octadecyl-p-cresol.
(3) Phenolic compounds having the formula
Q—C.H..—Q
30 wherein Q and w are as hereinbefore defined. ' - 30

IHlustrative examples of the compounds shown are:—

2,2’-methylene-bis- (6-t-butyl-4-methylphenol ),
2,2'-methylene-bis-{ 6-t-butyl-4-ethylphenol ),
4,4’-buty’idene-bis- ( 2,6-di-t-butylphenol ),
35 4,4'-{2-butylidene )-bis-( 2-t-butyl-S-methylphenol ), 35
2,2’-methylene-bis~( 3-t-butyl-5-ethylphenot),
4,4’-methylene-bis-( 3,5-di-1-butylphenol ),
4,4’-methylene-bis-( 3-t-butyl-3-methylphenol ), and
2,2’-methylene-bis- (3-t-butyl-5-methylphenol ).

40 (4) Phenolic compounds having the formula 40



4, 4" -met hyl ene-bi s-(3-t-butyl -, -nethyl phenol), and 2,2'-nethyl ene-bi s-

(3-t-butyl -5-net hyl phenol ). 40 (4) Phenolic conpounds having the
formul a 40 5

1, 399, 240 5 R"'"-0Qwherein Q and
R'* are as hereinbefore defined. Illustrative exanples of such conpounds
are 2,5-di-t-butyl hydroqui none,

55 _ 2, 6-di -t-butyl hydr oqui none, and

2,5-di -t-butyls4-hydroxyani sole. (5) Phergob4 conpounds having the fornuba
Q S-Q wherein™@ T35 as her el nberore defl nig, (}EQ

4,4"' -t hi obi s« 2-t-butyl-5-nmethyl phenol), = ™

10 4, 4' -thiobis- (2-t-deieilQ fd Retakydk Rdiaieiose defthed’ - t hi obi s- ( Q’)C;
6-t - but yl - 4- met hyl pherithstritive ewaniplds, of such ¢pimpiyinds-are| 2- et hyl - 5-t - but yl phen .
(6) Phenolic compounds having the formula 0 1 5 [err]

1 5 wherein Qs R' and%ﬂ/ﬂﬁ%ﬂ%ﬁyﬁgﬁ;&iﬁ@bﬁaore defined. Illustrative exanpl ek
of such conpounds ar e 23cdiadeglyd-hydroxyanisole.

(3, 5-di met hyl - 4- hydr oxybenzyl t hi 0) - acet at e, and dodecyl -

(3,5-di-t-butyl -4- h@féir%mfeqﬁweﬁihbvynzﬁkedwwhat e. 20 (7) Phenolic
conpounds having the formul a Q—S—Q 20 T
Qlerr] Q Q wherein T I's hydrogen or Q and Q and w are
as defined above. ||| vdereialQ ives hergiabefiredefinsfl. such conpounds are 25

1,1,3-tris (316-di net Hyf Sebigit ‘HE)’F_P" nodr opane, 10
25 1,1,3-tris(5-t-but %&;ﬂ%ﬁ%%ﬁ% i ﬂﬂ%ﬁ epwl ) -butane, and
1,1,5,5-tetrakis- ( 3 44-hbis\(R-méthyitsyichugipperdl)- met hyl phenyl ) -n-pentane. (8)
Phenol i ¢ conmpounds having the fornula [err] [err] CJlerr] 30

wherein [err]  and(® dfplicgoppquadsihaving e fermilant | v met hyl or Q provi ded t hat
when 30 [err] and [err] are Qthen [err] is hydigpgen or nethyl and when
[err] isQand [1err] and [err] are each independentlly hydrogen or nethyl, and
Qis as hereinbefore defined. Il IQst(F&t)iuvé—éfégrbp'l-M' such conpounds ard5
35 . ” .

1,4-di (3,5-di-t-butyl ﬂ:ﬁlﬁ&&& "é’rﬁ?ﬂi&‘i{,ﬁ;"éﬁf ﬁntecti-:?t r amet hyl benzene and

35 1,3,5-tri (3,5-di - toctadecyH(3,8-dimechyionyidemgbyizylihiad;adetdte; atid Met hyl benzene. (9)
Phenol i ¢ conpounds hawdoasylt(B&-df-tbutiki4hydroxygenzylthio)-propionate.

1, 399, 240 20 (7) Phenolic compounds having the formula 6 20
T Q
N 7
CH—(C.H,.)—CH
-/ AN
Q Q

wherein T is hydrogen or Q, and
Q and w are as defined above.
Ilustrative examples of such compounds are

25 1,1,3-tris(3,5-dimethyl-4-hydroxyphenyl )-propane, 25
1,1,3-tris(5-t-butyl-4-hydroxy-2-methylphenyl ) -butane, and
1,1,5,5-tetrakis- (3’-t-butyl-4’-hydroxy-6’-methylpheny! ) -n-pentane.

(8) Phenolic compounds having the formula
CHy CHoB!
QCHy CHyB?
CH4 g3
30 wherein B?, B? and B* are each independently methyl or Q provided that when 30
B and B are Q then B? is hydrogen or methyl and when B? is Q and B!
aud B* are each independently hydrogen or methyl, and

Q is as hereinbefore defined.
Illustrative examples of such compounds are

35 1,4-di(3,5-di-t-butyl-4-hydroxybenzyl )-2,3,5,6-tetramethylbenzene and 35
1,3,5-tri(3,5-di-t-butyl-4-hydroxybenzyl )-2,4,6-trimethylbenzene.

(9) Phenolic compounds having the formula



S-D[err] Z wherein Zis NHQ -S-Dor -OQD is an alkyl group having

from4 to 18 carbon atons or -( [err] 5 Q R' and [err]
—are as hereinbefore defined.

5 Illustrative exanpl es of such conpounds are * 2, 4-Dbis-

(n-octyl thio)-
(4- hydr oxy- 3-

,3,5-tri azi ne,
1,3,5s6triazi ne,

6-6 (3,5-di-t-butyl-4-hydroxyanilino)-1,3,5-triazine, 6-
met hyl -5-t-butylanilino ) -2,4-bis- (n-octylthio) -1
6- (4-hydroxy-3,5-dinmethylanilino )-2,4-bis-n-octylthio)-
10 189¢,80hydr oxy- 3, 5-di -t - but yl ani | igno)

I0 (n-octylthio)-

-4- (4- hydr -3, 5-di -t-butyl phenoxy) - 2- -
1,3,5-tri e, and 2, 4-bis-( 4-hygi®oxy-3,5-di-t-butylanilino) -6~
0) -

(n-octylt

1, 3,5-triazine. ove phenolic triazine stabilizers are

The{ d)‘p

more fully described in U S. P&¥ht" Specification No. 3,255.191. 15
(10) Phenol i ovher@mpounds haV| ng the fornul a

15 wherein the

[err]s )-SD,

exanpl es of suasha:ﬁzeéﬁaﬁpl

3,5-di-t-buty
20 2,74, 6-tri

(4- hydr oxy- 3%:,5(

25 6-(4-hydroxy-3.5- dl tﬁm 1411 ydr(%ydx

tri d®i ne,
(n-octyl thio)

-0Q -SDor

b'&}he same or different ar
[Illystrative

and @R,,'E,d ejggfﬁv{gf S 333 FrEvR BT oT & HefPTﬁeﬂ"
su’ﬂli&) ndsare 2,4-bis (
I-4 hydroxyphenox (n oct Ithlo) 1,3.5-triazine,

5-11121@165 triazine, 6-
gro am mo - xs n
¥ xy g

F‘f“ﬁ‘ieoet hylthio) -1,3,5-
Bmmgﬁ

)-22, 4- bi s-19

_ {n-getyfthio)-i 3,5 tviRgine, 265d (4- hydr oxy 3-t- butyI phenoxy)
25

-2, 4-bis- (n- Zécbﬁi/qd'thléiihﬁ’@farﬂ/ihttﬁi‘"&a"‘l“?)‘3 G OEWIF‘%PQI ri*es triazine.

(4- hydr oxy- 3-Telabuyd p@n&hc bl e RRBRRKYard mor: fﬂl yb&e§c 1be,(dn'
y

qﬁgylL Lenoxy) -6-‘

6- (

1,3,5-tri a&pbqﬁeanoﬁM-hISS-IQI(4 hydr oxy- 3-neth err

(notylt 5-triazjne, tris-

(4- hlf/sdrox @%P‘ﬁ&?lcmgmfndbl‘ﬁvﬁﬁﬂﬁé‘ﬁ%%?) 1,3,5-triazine, 30 15

4- hydroxy- 3, 5-di -t - but yl phenoxy) - 2 lef bis- (n-octylthiopropylthio)-1,3, 5-
triazine,

30 6- (4-hydroxy-3,5-di-t- butyI @mxg) -2,4-bis- (n-dodecylthioethylthio)-

1, 3,

, 3, 5-tri azi né‘“’-
(n oct adecyl tTus
(4-h droxy 3,5-di-t-b

2,4-Dbis- -
? the Zrv’s whxch may
dt

’bx 55’0 'c%sﬁn ‘

ut yl p enox

5- tr|a2|ne oxy , 5- d|-t but yl phenoxy)

aah ?imrgge%g clieﬁned

(n-dodecyl t hi o) -

-6-butylthio-1
xy0-3Q5—efi—~B obut yl phenoxy) - 6-

1,3,5-triazine,

35 204-pj s- §4@Shyﬁdtt?>@tVB4-ﬂinblwxymhedmm)yd pherythiy)-1,85-riaging C t yI t hi oprapyl t hi o) -
1,3,5- triazi AR sSdifiazinely |yt v | phenoxy) - 6-
(n-octyl t hi Ogt Qﬁqiﬁyg) § l h 4{6) ?Ybls-(n-octylthmeth)%&uoe ARy ne, and
2, 4-hi s- (4- hydnmwox$,35ndﬁiyipl1mbiyl);zl4m1e@cbwmn@ 14 9edgagiecyl t hi oet hyl t hi o) -
1, 3, 6-(4- hydroxy-340>utvtphaxzxyhé,4 bishi@-catgichiethpltdy) 01|333trihixﬂle§i2l ne stmbilizers
are more ful Bytd ?;n ey fg- Sfé%he T ehi-bi @eqtvrl Bisrdogririadpe, 3, 255,191, 45
11) Phenol i 15— r me e p-{n-octylthio)-1,3,5-triazine,
( (2 4%Q - )<1,3,5-triazine,
45 [err] \A,heraqnmquys 53d1-t-lbﬁk§rlﬁlj}aﬁd§xyf z@msﬂ(ni;,ay' diopipyii@d)R33r e as herei nbefore
defined, [err] trigzige,t etraval ent radi cal derived froman aliphati3
hydr ocar bon A& Hlogd-di-t-briylphenoxy)-24-bis- (n-dodecyjhipidhiyldyo) 53,80 car bon at oms,
50 7 2,4-bis-(4- hydroxy-3 5-di-t-butylphenoxy )-6-butylthio-1,3 S-mazn]re 399, 240
7 35 2,4-bis- (4-hydroxy-3,5-di-t-butylphenoxy )-6- (n—octadecylthlo) 13 5~t-1az1ne,
2,4-bis-(4-hydroxy-3,5-di-r-butylphenoxy ) -6- (n-dodecylthio)-1 3 5-triazine, 35
2,4-bis-(4-hydroxy-3, 5 di-t-butylphenoxy )-6- (n-octylmxopropylthlo) 1,3,5-
triazine,
2,4- bls-(4-hydroxy-3 5-di-t-butylphenoxy )-6-(n-octylthioethylthio)-1,3,5-
40 triazine, and
2,4-bis-(4-hydroxy-3,5-di-t-butylphenoxy)-6- (n-dodecylthicethylthio)-1,3,5- 40
triazine.
The above phenolic triazine stabilizers are more fully described in U.S. Patent
Specification No. 3,255,191,
45 (11) Phenolic compounds having the formula 45

10-C 43, =000-C Hy 4—RER),

wherein
p is an integer from 1 to 4; Q and R are as hereinbefore defined,
R!v is a tetravalent radical derived from an aliphatic hydrocarbon having -
50 from 1 to 30 carbon atoms, 50



al i phatic nono or dithioether having from1l to 30 carbon atons, aliphatic
nono or diether having from21 to 30 carbon atons and z is 0 or an integer
from1l to 6. Illustrative exanples of such conpounds are 5

Sub-cl ass 1. 5 n-Cct adecyl 3-
(3,5-di-t-butyl -4- hydroxyphenyl ) -propionate, n-Cctadecyl

2-(3,5-di-t-butyl -4-hydroxyphenyl )-acetate, n-Cctadecyl

, 5-di -t - butyl - 4- hydroxybenzoat e, n-Hexyl 3,5-di-t-butyl-4-hydroxybenzoate,
10 7 n-Dodecyl 3,5-di-t-butyl Magtzy@lr oxybenzoate 7

10 Neo- dOdecyl 3- (3, 97 Fhatti rr?l'rlug\c{rdléloptp{ 30)call% t(lm%pate mdewB-
j 00 % E‘ﬁl natomsand

(3. 5-t-butyl-4-hydroxypfi
(4- hydr oxy- 3, 5-di -t - butzy ds}eﬂydtegarfmmsaba yrate &t adecy!
a- (4- hydroxy-3,5-di-t-butylp nyI -isobutyrate, and 15
Cct adecyl a- (4- hydr 01)39““3‘“5'33?“?{“ GWICWHVP)“"—W opi onat e,
15 Sub-classsl|l. 2-(n-octylthio ethyl 3Z;pggkqt-butyl-4-hydroxybenzoate,

2- (n-octyl t hi o) et hyln-Od&tedi 34(3,bui yurylt4-hyddsgptiypinesryiaaet at e, >
2- (n-oct adecyl t hi o) et-Bg# df@l 5—-(@15-dt-f—tblml- 1h§d4°>¢leYé)))<%Ffjhenyl acetate, 20

2- (n-oct adecyl t hi o)e‘tﬁy?degi’s tg% t‘%‘f"”%ﬁﬁ‘ifd oxybenzoate, and

20 Sub-classol 1. 1,9p @p _gn b D bszoals3- 0
(3,5-di-t-butyl -4- hwkro@mgephersz d)- pblnﬂmcm&b@bhenﬁﬁ bigpiemnae, gl ycol bis- [ 3-
(3,5-t-butyl-4- hyd 5-- eﬂl emtey| gl ycol

bi s-[3-(3,5-di-t- but Y}igrc' d’é _?_lu @rm 25, Et hyl ene
gl yocl bis-(13,5-di- 11- )q,t,@onate,’ 15
25 dycerine- |-n- oct adecanate 2 3 |s-

(3,5-di-t-butyl -4- hyd o SaEr thrltol -tetrakis- [3-
(3,5-di-t-buty| 4 hya¥: dég’t‘ i 0’“ eAplacdach,l | B hyl Ol
ethane-tris- 3- 52ddn- uvn o) y sliaoxXpupine nhyd DPRBIRAREE,

1,2, 3-butané®ri oI trZ-@—oc{a&:cymx@)dﬂ*ydB§4d:-tabm}y44-h§1drbwmnmuy,p¢wnyl ) pr opi onat eg
30 2- st ear oyl oxyet hyl

7-(3-nethyl -5-t- bt Wpheny. ox onate 30
1, 6-n- hexgnedl ol - b yé ykmEM egémglﬁ?[ ?;[‘zt(%?z;%ﬁjg ib%h‘edﬁﬁ%}pmi,ﬁ pllla(t)r]fat e]. The

above phenol ic esterNeppatbﬂ kllmems[33(3,Ssdjb—bcdylafstxjphcnb'll)plamdmﬂe]I are nore

fully descri®Ped in !tl?nsrslyprétbéﬁ% 3 ate)q 144, 1 105 B99
eno 3 951 oo (12) HREIRLE COmOUTB G TG Bl dS o

35 OR' where X is 1 Qf,1-gimeflydNéha -uﬁqu,aSh-hartﬁM @rbybinygl irdpivaste,

[l lustrati ve exanpl elsZ,bbuth ¢ ()i,ﬁa@is-bawie4 -Bydraxypd cnyad!emydate],
3,5-di-t-butl - 4- hydggi Wﬁ%ﬁg Euwl o WACHEhageheppnoate, and 30
3-t - but yl - 4- hydr oxy- 8 FEPAV I Ren 25 M BRSE Bho AT 7P 2’6 o

D - n-oct adecyl 2- (%ﬁ-abwtmamny&smﬂnwm@wmam&s ), - IebRANE pROS@OQNAL e,
40 Di-n-tet radecyﬂCSGib@-idiBrikji!ItISAkenﬂsmsiﬁhalimyHemzW3phbsl[ihb693taed 1091-088.-hexadecyl

3,5-di-t-butyl - I en al e, and
D! n- :jocos;Iy gl?ﬁﬁjpﬂ ftj Zﬁ“ﬁcﬁg’ tge}nzy”llphosphonate The above

- (hi gher) al kyI phenol i c phosphat es are noree fully described in U S. 45
Patent Speci3bi cation No. 3,281, 505. . .
45 (13) Phenolic conpounds having t R~ WW{“OR 8 33
1, 399, 240 OR” 8

where X is 1 or 2, Q and R” are as hereinbefore defined.
Itlustrative.examples of such compounds are

Di-n-octadecyl 3,5-di-t-butyl-4-hydroxybenzylphosphonate,
Di-n-octadecyl 3-t-butyl-4-hydroxy-5-methyl-benzylphosphonate,

40 Di-n-octadecyl 2-(3,5-di-t-butyl-4-hydroxyphenyl )-ethanephosphonate, 40
Di-n-tetradecyl 3,5-di-butyl-4-hydroxybenzylphosphonate,
Di-n-hexadecyl 3,5-di-t-butyl-4-hydroxybenzylphosphonate, and
Di-n-docosyl-3,5-di-t-butyvl-4-hydroxybenzylphosphonate.

The above di-(higher)alkyl phenolic phosphates are more fully described in U.S.
45 Patent Specification No. 3,281,505. . 45

(13) Phenolic compounds having the formula



wherein w and Q are defined above. An illustrative exanple of such conpound
is: [err] -( 3,5-di-t-butyl-4-hydroxybenzyl) isocyanurate. 5 The
_above hydroxyphenyl al kyl isocyanurates are nore fully described in US

known and many are conmer cial l y avai | abl e. Wil e any of the above nentioned
antioxi dants can be useful in conbination with the ultraviolet Iight
stabilizers of this invention; the preferred antioxidants consist of 10

t he hi rgdered-phenols in groups 1, 1,899,280 ‘10, 11, 12 and 13 are nengi oned
above.™The 10 nost pref erred hindered phenol S are those of groups 1,
9, 11, 12 and@ Furt her exanpl es_ dH2iénti oxi dants are those of the

am noaryl ser for instance anilf %nd napt hyl am ne derivatives as wel |
as their heterocycl | c derivati v@szC)s Hagd - phenyl - 1- napht hyl am ne, 15
phenyl - 2- napht hyl am ne,
15 N, N -di phen%ﬁ ﬁmﬁﬁ%‘% u,;y,lgxl -di - sec. butyl - p- phenyl enedi am ne,
6- et boxy-2, 2, 4-tri met 1, 2 é ydrqu|noI|ne

6 dodecyl - 2, 2, 4wt(r315nh}t~hy&l-411wro:drb¢m3rﬂ) sopenpmel | ne, 20 Mono- and

- oct llm‘nOd- E all ocyanurates are more fully described in

20 pol émerl s6d.: Zﬁatf‘ﬁi?j%{i}ﬂ sl SORTER SGuP DI Ke 8731 et absor bers
and |ight protaaé amsspuex{wl 1zéra)re Znown (ard manyhyedommypialnarkilaienzot ri azol es,
for |nst ance 5'While amt dfiyle;ab@e nhtionedgintioxidants ¢3p b hsefubin combigagiorpwith 3'  5' . dj -

ul ght s blhzers of th1 1on, -pref d antioxidants consist of 3
t0yI e h1§ﬁ’§ 1en Is Tou %ﬁs ma{(hyl
ps, 1, 11 12 2 rc tioned_gbove. The ,
sec b © most prcff?eg xb’:’rt&/ihenés are e of@?otl il l@ d' 1g5 met hyl - 25 3
- [a - met hyl begemet ):xampﬁs' of- anfTedi are those of thk am@m:ymsenes facibamaye ; 3' 5 - di-

t - arnyl; 3hiline mmp}&iylamlrﬁ'derlva@awdamqléesrmwwchc drivatiggaisush i — 3' | 5' - di -

t - anyl der | 2,4 - bis - (2" - hydroxyphenyl) -6 - al kyl - 'S -
triazipges, fg en%_f "algﬁth gmi 30 6-ethyl or 6-undecyis
deri vat i ves N,N"-diphenyl-p- phe..ylenedlamme, 30 (c) 2 -

hydr oxybenzdbﬁeﬁﬁw@s 1- -phenylan the 4 - hydroxy, 4 - nethoxy, 4-
oct oxy-, 4 iou 2 t“:‘;g‘llz' é‘gg‘lf 'g&e 4 2',4" - trihydroxy or 2' -
hydr 0xa0- 4, 4ono- ( 20

1,3-bis(2 - rpylgﬂmexgdbmﬂoyrie)hylblehmmmh@ml nstance 35

1,3-bis-(2'-hy I OX yl benzo zene,
35 1, 3-bis- gu“ E}glﬂ ?g}’eﬁ'a“‘g@w% ‘3%‘ ¥ )benzene, and 1, 3-bis-
(2'- hydr OXYy- 4' (#ogleeyl %HE%K&W)&%HM for( Bgtaned ¥1- I@eﬂtygrz.gs'ofdl-optl onal l'y

substituted benzot éﬁl?ﬂ%ﬂs clgmtglh 3535;- beln E{&&%LISC yhiatoe,3” oct plrgiheity l sal icyl ate,

di benZdy| resorC| yl; Hi- gec.bug - 5’ upk B3t - (s yl-;

resor ci nol , nﬁyl’?eégéﬁf‘?ﬁ’lﬁo ,gﬂfig YIS, _ch]orlg ,%,"’5 yst‘gi‘myl 4 - hydr oXy-

40 benzoic aC| d Zdeﬁmw | - tert. buty p enyf ester -oct adecyl ester and

-2- methyl - 4,6 - di - tert.butyl )henyl ester; (f) acr%;I ates, for
- S 1371 mstan _
instange a O&@ngyatgyl A, Lde;yldqgrmw | Bcralst TS acrispingd fRyIinstands e 5o 59 oct yl

ester,”a - carbo met hoxy - cinnamc acid nethyl- or
butyl ester ang)N = ny@bilybenzophatila) Tart inhye the 4 - hyddRy,\ Nydethoxy, & -

net hyl i ndol i ne; (gjoxNi ¢ketcyloonpoudedeylset.2ad -nilokeky gcfphures of 2,2 -
thiobis - (4 - teb¥ -cipehiory $HESTS) for instance the 1:1 and 1:2 conpl exes,

optionally haV'(cf}m%Qéf-h)ldl-ogy"o@:%ylﬁ%&n&%oﬂn&éﬁ%&| amne, triethanolamne or N
- cycl3shexyl lEB-bia-mﬂlhydroxy-49-hcxyloxybenzoyl)benzene, 35
1, 399, 240 1,3-bis-(2'-hydroxy-4’-octyloxybenzoyl )benzene, and 9 ani ne; ni ckel conpl exes

of bis - (4 - terbobEyPHEmyrY-ddsriondrmeodheress t he

(e) aryl esters of optionally substituted benzoic acids such as phenylsalicylate,
octylphenyl salicylate, dibenzoyl resorcinol, bis - O - (4 - tert.butylbenzoyl)-
40 resorcinol, O - benzoylresorcinol and 3,5 - di - tertbutyl - 4 - hydroxy- 40
benzoic acid 2,4 - di - tert.vutvl pbenyl ester and -octadecyl ester and -2-
methyl - 4,6 - di - tert.buty! phenyl ester;

(f) acrylates, for instance
a - Cyano - 3,8 - diphenylacrylic acid ethyl - or iso - octyl - ester, « - carbo-
45 methoxy - cinnamic acid methyl- or butyl ester and N - (8 - carbomethoxy- 45
vinyl) - 2 - methylindoline;

(g) Nickel compounds such as nickel complexes of 2,2’ - thiobis - (4 - tert.octyl-
phenol), for instance the 1:1 and 1:2 complexes, optionally having other
ligands such as n-butylamine, triethanolamine or N - cyclohexyl - dicthanol-



2:1 conplex, optionally having other |igands such as 2 - ethyl caproic acid;
ni ckel dibutyl dithiocarbamates; nickel salts of 4 - hydroxy - 3,5 - di -
tert, - hufvprnzprhosphonLc+ac#d~npneya =
ethyl- 5 or butyl esters; the nickel conplex of 2 - hydroxy -
4 - nethyl - phenyl- 5 undecyl ket onoxi ne; and nickel - 3,5 - di -
tert.butyl - 4 - hydroxy benzoate, and (h) Oxalic acid diamdes, for

i nstance 4, 4'-di octyl oxyanilide, 10

2, 2" -di octyl oxy- 5, 5-di -te’rt batyl oxani L340 9 10
2,2' -di -dodecyl oxy- 5, 5' %; xanj,l i

2-et hoxy 5-tertiarybut 32 mppefl 5 ?},%’bél ot 431- 1'% hen l) ﬁi"ﬁél alz?éeanl lide,
and m xtures of o0- and njgkdribligix cytha aeﬁtbsom,tkel its efutbsltyuiok;t effs onanueﬂtr des and

t he 15 bqul@mﬂmq@h Eﬁg ozplkyl esters such as the methyl-, ethyl-
Ladi

15 [err] Pho3phite statﬂ%&%ﬁ@ oxg,{?é 1§@W§(ﬁy‘l m pﬁl t ed‘ygb@h?jﬁlyl al kgl

. drox
phosphi tes, phenyl di al hosphi t es, trlnonylp pho R trilauryl
phosphite, trlocradecyl phosphlte 3,9 - di - |sodecyloxy - 2,4,8,10 -
tetraoxa - 3,9 - ﬁ@mﬂe BWEEWNﬁundecane 20 and tri - (4 -
hydroxy - 3.f - g tgrgt ?f}g m,&e 20 14
Per oxi de- deconp05|ng cqmp& ,@55p@ ﬂgﬁmﬂclude esters of

[err]-thiodi- propionie- eamx)dstertfatyburylﬂSttmrh@anﬂxune [ auryl , stearyl -
myristyl- or tridecyl esthersZ-cheitomailides ap mprca ﬁ{benzi l}31%0I e$ such’ as
& AR S PEBYT

the zinc salfs and di phéfl mm?’édgp' PP S8 &1 ¥ ¢ auf e i nclyde
copper salts in conbination wth i odi des 25 and/ or further phosphorus
conmpounds and salts of bivalcept rranganese CH,25 Basic
co-stabilisers are, for exanpl®,_ pa rroI i done/ mel am ne, benzo-
guanam ne, triallyl cyanurate H‘t‘ﬁ% [ [ [

i vatives, hydrazine
derivatives, am nes, pol yarrt;ﬁg/ pol yur et hanes and ah@.k' and al kal i ne
earth salts of hi gher saturated or unsaturated fatty aci ds such as cal ci um
stearate. 30 “iki'! Wbm‘ hlll@rtrlelén)év hlitﬁ QYhhﬂlpé}eFehlts tin
conpounds, organod1“)§ ?@i}fsiox‘,_ gg Eﬁjf e osé“# °6é" °§%\ d‘gecnlds
Exanpl es of gucl eai,dtgn ag oﬁyagge nS/ﬂ)p é I'piCc acigh
and di phenyl acetic atir de/uScowpctsingtdoﬁpau@dtpmurpjlyaéﬁnﬁ dﬁdlndh aesters @ ng-dfiedi-t her
additive is advan® @@Ej %SIHSV*H& e&!fmh, asﬁbﬁlm*@hemﬂ fridrsaltshe r ange

[ rca oles
of fr Om. 0.01% .tO ux m mcl co {f rl!gnnaué%f wi N oﬁﬁgt ed
pol ymeric neperi akad/ ph&q SO ,m,@;n BREe ant i oxi dant 85
| i sted above or in thstc| @ bmembarn,afqromanpm,tﬂoly&uﬁﬁyr@ﬁdon@xmhames bemagt U. V.

absorbers |isted gppine Y‘c‘tS?%’ﬁ%e ’§Yae4'af¥l me erjva %\biy @z A V“é‘ff’ectl ve

tt
stabi I ser_packag@Run BIYTEY mgana@& gt ara T e
conpounds  of 3¢ or Ml apdiyvake cilde B h8se SRAPRA) fgaf Rad com-40 nawy,
they form part of poanqadByé}dtsaltsm/femacdn Accordl ngly, the present invention

al so provi des conpouy TR 0T AEFIRHB BEFNEE of-erthrudtbepedrer Jcidatidipiei id[#fr ] and

Y have their previ SR SRS SARGA @qgmﬁ { Sunf relafefla hranehed 45
al kyl residud havernlgoytdemf:rob&nalOwﬂm  Ra i@é i orfn aﬁm v“ a%&ggf &ﬁselgyl 35

resi due havi ng 45ntlhcwml@oftlmtr@@d@elym1nnatem an ar al kyI resi due having

from7 to 12 car bgoi;]nb?fyt??gr?sg tvf sudflt ntlogd g‘sng %P zﬁhed%ﬁsg,v%:{cﬁgmn? JUP [ err]

or -CHR-OH 0 of formula I pro eﬁec tablhscr lyolefine formulations
10 40 Many of the compounds of formula I are novel and where these compounds are 40
new, they form part of the present invention.
Accordingly, the present invention also provides compounds having the formula:—

0

H_ _OH
H4C Ry aad
HaC N Ry
y!

wherein R,, R, and Y have their previcus significance and Y' is a straight- or branched

45 alkyl residue having from 5 to 20 carbon atoms, an alkenyl or alkynyl residue kaving 45
from 3 to 20 carbon atoms, an aralkyl residue having from 7 to 12 carbon atoms, or
the group —CH.X’ whercin X’ is the group

CH,~CH— or —CH—OH
A4 I
0 Ry



wherein [err] is hydrogen or a nethyl residue, or [err] is the group [err]
or [err] O O wherein [err] nas its previous significance. The
preferences previously expressed-for -substit-uent s—Y-ef—conpourds—of formul a

5 | apply equally, within the limts of the restricted definition, to
substituent [err] of the 5 conpounds of fornmula Il. The present invention
al so provides a process of producing a conpound of forrmula Il conprising
reacting a piperidinol having the {orrml a:- HJlerr] 10 V\her(ledn [err]
and [eto Lphave their previous sighi®Pehnce with a conpound 1M cagabl e of

10 repl WB&QERM%&}Q%%Roﬁtmypﬁsi&ub,%r R ks kRgRE at om of the conmpound of

formul a y the substituent [err] Thus, to produce by this process a:
conmpound of forrmula Il in whi ch—?&r rd CORan al kyl, al kenyl, al kynyl or
aral kyl residue, the conpound of lformullla 111 is reacted 15 with a

compound IV which is al kyl ati ng, 0aI kenyl ati ng, al kynylating or aral kyl ating

15 agent. Predr@s Rphay s prvcoucgnifeaaed |V in this case is an al kyl, al kenyl

al kynyl or ar aTheypreftracesgrevioTely gxpisgedcler ﬂ;g bﬁr?élc‘tﬁ‘ﬁm!fﬂésr ??(Ff "_'ig| wher ei n
[err] 3s al %ﬁpég%q“%}gLY‘%gn%?ed‘Bﬁbﬁﬁﬁﬂ IR IR, BT Y fE M de or ket one
cor respondi At LAR S Wostibd Webrobigds’d pheB@ebgiodfg a compikihotf or i ¢ aci d
under Leuckarhuli Eachpidiag eadidg & pipsilinl having the formula: — 20
Simlarly, to produce a conmpound of formula Il wherein [err] is a
substituent [err] wherein [err] isifoarr] -C.OR4 or [err] O 0

0 the conpound of fornula Il nmay e;ﬁeggted wi th a conmpound having the
formula: - 25 H3C™ "Rz hal ogen- [err]

25 V wherein [er h its previous significance. Th ctign is
convelent] Pt Byt B R TR T B SRR "
presence Of pakhe3&Ys t wdi ng agent which may be an excess of the conpound of
formula |11 or Thsptohwodulralsyethisfraecess @ spmproed Pfrﬁom"ﬂ?/lldm%éh, Y3@p an To

i ntroduce a28yibaliqnylyefiyry] @ .ﬁi;[".k Apesiduenthe g&;ﬁg;ﬂﬂ%‘%ﬁﬂ%ﬁéﬁ%ﬁ@ Is,a resi-due
30. [erlr] _O_I’age - regmjsﬁiggo BOnIﬁq Piyrldf%gj:jxs mﬁiyﬁ lgxlﬁl?- ¥ lafalkyian O ef' ne

oxi de havi ngaiidgeie formul a: VI wherein [err] has its previous significance.
35 IJh@Ogg@geﬁwgﬁgyahﬁﬁigggg%gMGﬂq 55%2@%%&%%?@@@%% gpf produci ng a
conmpoypd of Y .6P§ﬁﬁ_ 5’@&#? P t redlici ng a,gonpound
havi néet he_ fwbﬂl;gl)!‘%:ll?ﬁf;;l t:np:;&xg?ema com;;lund of }onnul; II wherein Y* is a substiment 1, 399, 240

11 0 wher ei n-¢eXr wherei@Xtis[ err] have the previous significance, with the

proviso that [err] is not -an unsatyrated_ residue. Wien this process is
effected by a hydrogenati ch%eo‘ﬁ%ioa{ie,“t%_ﬁégﬁi on is prefer- 5 ably
effected in the presence ofga neigl hydroggnati on catal yst and in the
presence 5 of an organic solvent inert under the reaction conditions.
Sui t abl e methglcomadndof feramiatIilonaychstreprtsd wish ¢ pretpopd haying: Piglgsal | adi um
rut henj_.um rhodi um and Raney ni ﬁif;é[m_qﬁ{%onal |y supported on an ingrt

carri such as cal ci um carbonate “or carbon bl ack. Exanples of inert

solvents for use in the hydrogenation reaction include toluene and
wherein X has its previous significance.
The reaction is conveniently effected by heating compounds III and V together
in the presence of an acid-binding agent which may be ar excess of the compound of
formula III or another base, for instance triethylamine.
30 To introduce a substituent Y* wherein Y* is —CH,X! and X! is a residue 30

--E:-I OH,
the compound of formula III may be reacted with an olefine oxide having the formula:

CH,—CH—R;!
N,
-0

VI

wherein R,! has its previous significance. _
35 The present invention further provides a process of producing a compound of 35
formula I comprising hydrogenating or reducing a compound having the formula:—



10 cycl ohexane.
10 When the reaction is effected by chem cal reduction, suitable reducing

agents include netal hydrides such as.[er ~the
presence of a catalyst, e.g. alum niumisopropoxide, for exanple the

Meer wei n- Ponndoror- Varl ey reduction. 15 Many of the startin
materials of formula VIl are new conpounds. They may 15 .be prepeared for
instance, by any of the following nmethods. Firstly, the conpounds my
be prepared BY reacting the correspondifif24 -
O [err] 20 wi th a conpound capabl e ofy repl aci ng the hydrogen aton1on
the nitrogem atom by the 20 group [err] nodi fi cations of this reaction,

the conpound VIII may be replaced by dgfj }4 Ri mes thereof, for instance by a
ketal derived froma conmpound of for muf¥ WM. The corrpounds of formula
VITI are known coRpgun®s, RNl NRYiave ) Qs si Jof

wel | - known per sean fiREna @8 featee ve th%éur?et %Qﬁk&(rgegg]?tﬁgg (angg’épQ §n?f

Pat ent Specificati onWNgn this pHoc@Sis @t{@:ed by a hydrogenation echnique, the reaction is prefer-

25 According to a2picheged C*fésg{gags?sar%?fr acephidegyat rfeﬁaféstuasd @v.p cea 5
process of oro- ol St LT ol PEUE 0y o § by g an
O substituted der |opta,hmyeuﬂspamdn@ inhRert O4rAd| sach-as 185& arbon bl erein

[err] andé(ger r] Hﬂfalwées tohéent sglveny ifguse i tgnhsfd'mzaxaw xemdoanqhsle avluead hyll

resi due, whi €¥slo f"?e nal lX sub tit from 20 car bon 10
0. 1S cted 1table

d.
atoms, a cycl oal Kylquie Skt aiiey iiJas 118 f?ﬁfﬁﬁfdﬁ B0t 9 he Sibsaekenyl or

al kynyl resi due hayinGelko hQinld S&% sy due havi ng
froml to 20 car bmarl@tx‘éaciéndg? 21 carb lrr% L{ngdre’ It%(ﬁ|né(§;ﬂémaf’z?ebam)y‘e“J'r:ele"sfl,o(rj’u‘gmf!lav| ng

from1 to 20%carbon AMewnef th@startmg matenals diHfernfuladVId| ayeShesr domp@indsO Mhdyayaybe g
carried out, for &% &'ﬁ*fi‘l‘eéf“ A un(.ﬁ f‘t“ EngBeods. 35 Pound of formula IX
wi th an aqueous- agldﬁgoné’; Ihﬁgﬁ" RSy Wb Fepting Bd

tenperature. Exanpl es of corrpounds 01 forrrul a | X which may be used in the

third process according to the invention nclude 1 - (2' - hydroxyethyl) -
4 - butoxy - 2,2,6,6- 40 tetranethyf pipegLi dine, 1 - n - propyl -
2,2,6,6 - tetranethyl - pi peridine - 4% ‘pctza- 40 noate and 1 - n - butyl

- 2,2,6,6 - tetramathy eridj ne - 4. - en oate (These co P ds are
descri bed i rPur E)gh ggg%g é, SRR W%ﬁ%wn %nd
35473/ 72). (Seria en or now be

given. Parts and permntomgemdsavfefohyﬂavvénghte kmdvxescsnpdlsxds and @éidr wingbest at ed.

45 Exanple 1 ebYoF‘e‘E‘Sls e sep for igsugice by dgher metkod Hipicpbedeifi di n 2 4
ol ant 128 par FSogE &f % 3@1 e AT Bl Bl gRD01 vt
heated under refl ging@nR Biila Repdismg hydadys gﬁ uisEred deivative Xt Ur e
was filtered to rbmyelemr@ulﬁ—és - tetrarrethyl 50 piperidin - 4 - ol

hydrobrom de formed during the reaction gng the ethyl al cohol 50 12
1, 399, 240 r, e 12 solvent was renoved by
d| stillation under reduced pressure. Tsﬁ ‘é<$tlzdue was treated WI t h petrol eum

ether (b.p. 40-60[err dfiltere torém)vetheur acte
t et r amet hyl pl%pel’l ﬂ"gﬁ"‘]%rzgy bs:ém ;fg;vn'l"‘%s ?ﬁ ’fy Q@g&’iemvé‘ﬁ
ﬁvn

by distilia- tionag e‘fr LUE Qb L&) iraikel @i 08 201 the
residue gave 1 - rbon aabmsl.ean eyl r&xdu}: having, ff_b;rﬁ%) & zo ¢aem awmt by pirpenyidirn - 4 -
C ipg fropp Yt rbag a
gl havi E? aiF ] ﬂg’ the hy roly51s jelg:':los %ztazr@xgg 0?15;, or e'xamp C,Q)g cgntaecnnx?gn&wa(l:mnqnal y§5' S
y weig pound of formula IX with an aqueous acidic or alkaline medium, preferably at an
elevated temperature.
Examples of compounds of formula IX which may be used in the third process
according to the inveniion include 1 - (2’ - hydroxyethyl) - 4 - butoxy - 2,2,6,6-
40 tetramethylpiperidine, 1 - n - propyl - 2,2,6,6 - tetramethy! - piperidine - 4 - octa- 40
noate and 1 - n - butyl ~ 2,2,6,6 - tetramethylpiperidine - 4 - benzoate. (These com-
pounds are dcscribed in our co-pending patent applications Nos. 55487/71, 28458/72
and 35473/72). (Serial Nos. 1399 239 and 1 399 239).
Some Examples will now be given. Parts and percentages are by weight unless
45 otherwise stated. 45

Example 1.
A mixture of 15.7 parts of 2,2,6,6 - tetramethyipiperidin - 4 - ol and 12.5 parts of
n-dodecyl bromide in 50 parts of ethyl alcohol was heated under reflux conditions
for 72 hours. The cooled reaction mixture was filtered to remove 2,2,6,6 - tetramethyl-
50 piperidin - 4 - ol hydrobromide formed during the reaction and the ethyl alcohol 50



FOUND REQUI RED (for [err] -- CARBON

77. 75% 77. 47% HYDROGEN 12. 74%

13.31% 10 1 — .. NIl TROGEN ) 3.96% . 4.30%
10 Exanple 2. A mixture of 31.4 parts of 2,2,6,6 - tetranethyl piperidin - 4
- ol and 17.1 p f benzyl bromde in 125 parts of ethyl alcohol was
heat ed under re conditions for 96 hours. The cool ed reaction m xture
was filtered to renmove 2,2,6,6 - tetranmethyl- 15 , prperrdrn- 4 - ol

hydr ebromi de formed during the B¥3e€#9 on and the ethyl alcohol 135 sol vent
was removedivhy wii strovel 3l | RANAB Bider REMELPreSHr€ S 1BidudWisi feh@@t | on of the
residue - biyh gddlenieder @phyo-060°an aal hltrredao @miowmhe ustaagd C26st of orm as -t.he
sol vent gaweanﬂ?thylb 4 21 @dGhCEPCUOl egibp distille- = o] d havi ng a
mel ting pojfi “g“?ffte ’?fg ’1‘”9 ife J\glel tg ag‘%‘{j’ ‘TC eby i ght :

0 followmg elemental analysxs by weight: D (for
[err] 77.90% 77. 68% HYDROGEN
10. 15% 10. lig |TROG:NR1=QUIR7E13° fog §a..NO)
5. 66% Exanpl e 3. 25;{3}‘1‘)‘;%%% Ature of 78. ts of 2,2,6,6 -

t et r goret hyl pi peri di ngTROGEN Ol m / 30. 25- part543(2£ of aIIyI bronjgde in 250
parts of ethyl alcohol was heated under refl ux condrtrons for 48 hours. The

cool ed reactron mxt €, nas éb mye % ’ L sl ramet hyl - ---
piperidin g = S %1 Qr‘i’ﬁéfawiﬁyrﬁ%%&eheﬁﬂé&ﬁ fand- - the ethyl
al cohol mescobrem 4 filkeddi 16 RembRel @2, 66 ©0ere@dthpir essure. The
resi dbe V\@Spdrlﬂint-uﬂ attedlydwltrbrm@()fonned dumt dhepe%cmﬂ e@n&etmﬂral@w . [®rr] to
renove a swbrrthamm GY dra E‘&dtn reueed g fl 1 t “[)r peridin - 4 -
ol Oystagr%%?f°§rp i '“rda;’umf ﬁr,r% dgl%g St LiiEber gave 1 -
allyl - eGolmwingEléxadﬁatfh Hy@eightt N - avr ng a melting poi nt of
[err]2 and the follow ng el enental analysi s bé (% )

----- FOUND %Equr Pf or [ er REQYERED Tfor Ci;HyNO) 20 CARBON

68
73.18% S 4% 192 L 108s%35 HYDROGEN 11, 61%

11. 75% NI TROGEN NITROGFS00  5.38% ~-56640% Exanple 4. A m xture
of 3.14 parts of 2 2,6,6 - tetranethyl piperidin---4 - ol, 10 parts of 40

oovgen o5 qulig a5 ol e amalal age el pean el ave.

pressure 40, § €5y Odicohtl Wa ahbrt he T xture

heat ed at {seﬁdrl}s 1rm:r c&lebﬁdft&n mbiere w0 mm@olz,vmt enghethple eact ed

propyl ene mpridie -vie robhydeohromisd forfyed dmlﬁfh‘r d@vlaicét?{ﬁf’éﬁ“pressure

0 ysigl |1 SHE T 4&@@8@% TR s op 1 - (2 -
ol RﬁdldeQi'oﬁh 40—40°C Pdtro ayr ng a

hydr oxypr o,p m’le"?e
mel t i ng- poduk g 1[ eslly] - [z,am;d an’ad@lrpnpéndht her- qb havidgi cmeliimgrpoy r edi st [ I | ation
and 45 r edBys Ul dnd shetiolloming elementahasplyssdy wpightht of [err] and t he fol | owi ng

el enent analysis by weight: FENDR RE Un@%g(l} ReD [err] CARBON
67.04% 66.93% 50 CARBON 3189, HY 04, 11.6 “% 3
11. 70% HYDROGENO NL.GIROGEN B8.732% 6. 50%

Exanpl e 5. A nixt ur eVGROGEN] pa§-19% of 2,2, 6,6 7H¥étramethyl - piperidin - 4
- ol, 5 parts of ethylene oxide E?rBQ;fIJ-Q parts of isopropanol was charged -to

a previously £ook&d ofUlDparedof 2,2,6,6 ChedidBethylpifRbi@is SUF €0l0fl0 pEB it NDS her es  of
ni tragen Wespypd biidechndnal parveof rsopropand vhediage 1056 agtocliverk re#SeVF 6 h
of 100 atmospheres of nitrogen was applied and the mixture heated at 160° for 6
hours. The isopropanol solvent and unreacted propylene oxide were removed by
distillation under reduced pressure. Crystallisation of the residue from cyclohexane gave ~ ___
3.0 parts of 1 - [2 - hydroxypropyl] - 2,2,6,6 - tetramethylpiperidin - 4 - ol having a

45 melting-point of 97—98°C. [and which on further purification by redistillation and 45
recrystallisation had a melting- pomt of 107—108°C] and the following element
analysis by weight:
FOUND REQUIRED (for C,.H,;NO,)
CARBON 67.04%, - - 6693%, _
50 HYDROGEN  11.66%, 11.70% 50 .-
NITROGEN 6.32%, 6.50%,
Example 5.

A mixture of 3.14 parts of 2,2,6,6 - tetramethyl - piperidin - 4 - ol, 5 parts of -
ethylene oxide and 10 parts of 1sopropanol was charged -to a previously cooled auto-
55 clave. A pressure of 100 atmospheres of nitrogen was applied and_the mixture heated 55

at 160°C for 6 hours.



13 1, 399, 240

13 The isopropanol solvent was renoved by distillation under reduced
pressure _Crystallisation of the residue fromtoluene gave 1.1 parts of 1 -
[2 - hydroxyethyl]- 2,2,6,6 - tetranethylpiperidin - 4 - ol having a
melting point of [err] and the follow ng el enental analysis by weight: 5

FOUND REQUI RED (for [err] CARBON 65. 90% é‘k
65. 63% HYDROGEN 11. 52% _ 11. 52% NI TROGEN
6. 72% 13 6. 96% Exanpl e 1899240 38 Parts of 13

pol ypropyl ene were hepuogRshsedsoMk 10 (4" -
hydroxy - 3, 5' -Crﬁdtalltsat%gn?a%idtrﬁidﬁi’ltgvﬁfg tﬁféﬁ%tﬁggﬁé% %"“Q@Le.@ﬁfﬁé“ gmchi ne at
a terrperature of 4,644} wwerthdpipaidinod 40f ol3hapming) @t reedting Opoin® opaBZ°Coéndjth 2,6,6 -
pent amet hyl - pi péP‘f%i"ﬁelem%“ala’BﬁWé”c{ﬂWen added and honpgeni sati on conti nued
for another 57 mnutes. The honobgeni sggy;ghXxt ure v r e kneader
and pressed to a thick- 15CARBONNess @3f9of,r om 2 to é%?%%ﬁgr g“g’?ﬁ?g at agl
tenperature of [err] 9 Par HyDROGENe pldgg" 15 propyl éh8%ri xture were then
charged into a press in wWhitdREPHENpr e$d2%l ates were pf¥ected by 0.1 mm
thick alumniumfoil. The sarrpl e was surrounded by four strips of steel

skim 0.3 mg thick, ac as spacer ween the
aturt o um 10115 e i T A L T R gl
applied. 20 rhlﬁralﬁi‘re&SZU(ME NS [ieh@ll’bel’mﬁﬁtﬁﬁS(Eld p@:vetrlzzzm npﬁne&eﬂﬂjﬂ to a
maxi mum of 12 tormpeaﬁd 4-ol Ws%]()hetlhd®d p!!de@@egeelsahed @mirmdfar#muhﬁWeFm@&m nut es,

t he terrpera;sure bej_rle F S ThE el fe fial (0.3
mm  thick) was neso ﬂﬂﬁ%é g'@ﬂee ac:antemeramre 1@&m2a’;’c‘: ?ﬂﬁgﬁlég thg
mat eri al was cut prcﬂectehéby fOClI‘rﬁlfh G)lfxck&hh&qniﬂﬂ eoilamhk dﬁﬁﬂh@ﬁgﬁﬂo&n&dtﬂ@&oﬁ&nps

press. Conditi onSOfWE'Flekla‘s 08 gpm tthhigk, far ¢ foym of gﬁeeeumnexscwggtbhmmtﬁ
| s.

thick steel yski My F MR HSEH PO §59%8T‘*36“"% EJ b T HER S
press. was cl osed w{grette BAE Bop W FEHNES mBRiRY, ke i,fe‘}am% tmng'l?!g(ﬁ@ T 2
m nut es the pressus elewad andnbe mmd (€. DmBh. ﬂﬁhﬁwastchﬂedpmmﬁtﬁatﬂﬁﬂipkﬂ‘ﬁhnmﬁ be| ng

[err] This pressmﬁefwas Et a| for ut es and then the pressure
rel eased. The %X Eﬂﬁ‘ﬁ:&} ‘fu:‘% ﬁi:“d“ E{?ﬁg&sl( he fg
and the al um ni U% Qbe Sfowap%aﬁ sawéee at §ildyno 30 or

1 hour in a circCpkestengs applhed)MEZlmfmteﬂmnI’aﬂdheaE [igtes ~'5Imssures:as1bhmasw was

then quenched int §riensn e Peisy tepagrapre I§ts amy el ed
rom b g RIS T gy R L
measuring 44 X véd Shta fﬂ@ﬁ omrher @@s then

pol ypropyl ene fmqhenelmdlx msgcblct watéri ayth tthei zrlmradmatfmbmenerpeaedffadeﬂetnemr devi ce
consisting 35 ofP°1étPfe&Y?°E$’éf‘“dn néﬁac asrn%te unl d%g and bl ackl i ght
l'anps. The 3%un| ! %91 ;é;Eﬁ frwg oieéqg hgﬁ'ﬁ adi m ‘itg eg:ls S 35
characterised by ofia f5 emksosslz@mt solam@ntumﬁssnet ghl B&pd i ght
lanps were 2 f eetweledhigst 13@- mawan @dotescamla@:ipet:hakaamd bhapaktegm:@ed 3B32 a peak
eni ssi on of 35004 {placklighy oY 2uies ft Mlgravioler ‘amps
concent i caply wg ﬁlﬁ o o e e B rﬁ@ﬁ?ﬁfﬁiﬁinf‘ife ot or
uniformy 40 di satsfriblacbﬁ H/Rdtiot il er&ef: lon under test. The exposed sa e
was exam ned peri odiTeakipys ethmmptehemtexwe lt’dlcalméﬁwtdw S| which abtched 50%

breqk
of the initial e|sq,51ﬁ1é§§rte CBW ‘% eagn%&%% rﬁ_btto%g:o! sa le (not T(}r) e{i& ;;ro&u'&e
el ongation &f a GPRLmR e S B Badh ROLOoE @D i batal Goro R %pdup'iel ned.

Exanpl e 1) to decr ea8e pérfordsifd @fthe boerpound tof Skmed d)lagauxgmrsta\mser tdukinthen

det er m ned. 456%@8%&46@9%%@6@ oty cconpound_of for s 2 Ilght
stabiliser could ;et;§b!ng g ?,‘E agg‘@?sér“ﬁ‘lnﬁi; Y O PH & OPREP r°%‘f?“7“g] The
results obtained i nc I ng ose rel ati ng to other conpounds of fornula |
are summari sed in the follow ng Tabl e.




1, 399, 240 14 TABLE Time (T) 50%initial

Factor i.e. elongation T additive at break Exanple

Additive — (hours) —_.T control _- none (control)
190 _ 1 - 2-(2'-hydroxy-3",5" - di-t-butyl phenyl)-5-
chl orobenzotri azol e 500 2.6 6

1,2, 2,6, 8 pent anet hyl - pi peri di n-4-ol _ 890

4.7 Exanple 7. A mxture of 15.7 parts of 2,2,6,6 - tetranethyl piperidin -
4 - ol jand 6.85 parts of epibronohyds240 in 50 parts of ethyl alcohgl was
heat ed™T 0T ZZ nour s. The cooled 5 reaction mxtare was rrrrered to
remove 2,2,6,6 - tetranethyl pi peri™B8E- 4 - ol hydro- 5 bronide and the
sol vent renoved by distillation in vacuo. The resultant naterial was

di ssol ved W th heatjing in petroleum efher (@f boilling range [[err] and the
i mredi ate g¢rop of cfrystals of 2,2,6,6]- snfeﬁrnearretrylpererrdr - 4 - ol
renoved. Evanora- tjion afforded 2 - (2',6&@éngatiospoxny Taradmvepropyl) - 2,2,6,6

- tetranet hylpi peridin - 4Addrtn|e as 10 ?;(?g:)‘tol QUITESSHaol ild of nelting

point [err]}— terial —gave-the follow-ng 10 elen al anal ysi s,
by wei ght: |FOUND none (conuol)REQJI RED (for 15{0er r] CARBON 64. 87%
64. 83% 15 HYDREGEN 10879

11. 27% - 2-Q’-hydroxg-8" . AI- TROGEN

5. 99%
5.40% Exangl e 8. A midkfpHdPisylrs 7 pay 0fy02, 2, S 6 - ,tetrangt hyl pi peridin
do

ts
- 4 - ol ar,d—8.—3—pat-t—s—ef—e¢-ipﬂ—-ebr—emaee‘ta;e +H—HO per“‘ of—et hyl al cohol
was heat ed |at reef | ux 1£20r.6.48ehouwttsl- 20 The dqool ed react|on m xture was
filtered tq renmpve P r»eglig+olt et ranetpyl pi P idid - 447 20 o] hydrobromni de
and the solvent renoved by distillation in vacuo. The residue was
triturated with 40-60[err] C petr olgisipeet.her to renove the unreacted 2,2.6,6
- tetra- nethylAmnjxerd ofi 15.7-padts of 234,6,6 Ttrearhqthy!nlr&tldmw&sdheinﬁ&irmmlled under

educeq prestpbtOl LR B fm:z: 2 SEM = T e Pl e 2 640
tetramet hyl diihd Hifne et on in saep O LEbBSS ratea] nwcT (of Boiling
point [err] dibol¥ed 2nHg)tingh umvrdu,ersed b@hngrre@e am—-lm‘fc)si:ﬂmﬂqe ng (nelting

poi nt [err] ifime a reef| cgjsta afvlaZ,@het#r 4 ingridip | @ larve%rﬁa s by weight:
FOUND 0 t;mjloz;leess s&%j of “melting é?% ater al gave thcegdllg%lg 10
64. 16& 30 elemental analysis, by weight: }

10. 36% 30 }L:IA&}?!?GEN rrlEq)UIRED (7f% _

5.76% Exanple 9. 1- [2-hydroxy- nyl et hy or '

-2,2,6,6-tetranet hyl piRgghi m 4- 87‘7A m xture o%“%ﬂgf %ﬁléo%r 2,2,6,6 -

t et r an®t hyl pi peridin % 3(% gpdrts of 35 3H27% styrene oxuge and 30
parts of n-hexanol wasmnRaGEN at s9e¥l ux for 18 hdb#i%s. The n- hexanol

sol vent and unreacted styrene oxide were renoved by distillation under
reduced pressure Crystal l'i sationgfndig residue fromcycl ohexane gave 4.2

parts of 1 - byl GiX1p. 7-pa?hs ophey |- &iﬂ‘asﬁlfthylpxp&xdﬁ 64 6ol anli @t3r@ret hyl pi peri din
q f?r’eqateFa Qrpﬁltts offetyD@cohelrwat heared at refusf fot KO hourg el epental:
ana| y328 S reacnon re was filtered to remove 2 16,6 - tetramethylpiperidin - 4-
omxde and the solvent removed by drstxllatlon in vacuo. The residue was

tnmratcd with 40—60°C petroleum ether to iemove the unreacted 2,2.6,6 - tetra-
methylpiperidin - 4 - ol. The filtrate was then distilled under reduced pressure to
yield pure 1 - ethoxy - carbonylmethyl - 2,2,6,6 - tetramethylpiperidin - 4 - ol as a

25 colourless liquid (of boiling point 116°C at OmeHg) which slowly solidified on 25
standing (melting point 42—>2.5°C). This material gave the following elemental
analysis hy weight:

FOUND REQUIRED (for C,;H;;NOy)
CARBON 64.27%. 64.16%,
30 HYDROGEN  10.30%, 10.36%, 30
NITROGEN 5.57%, 5.76%,
Example 9.
1-[2-hydroxy-2-phenylethyl ] -2,2,6,6- tetramethylplpendm-4 ol.
A mixture of 2.14 parts of 2,2,6,6 - tetmmethylprperrdm - 4 - ol, 30 parts of 35
35 styrenc oxide and 30 parts of n- -hexanol was heated at reflux for 18 hours. The n-

hexanol solvent and unreacted styrene oxide were removed by distillation under reduced
pressure. Crystallisation of the residue from cyclohexane gave 4.2 parts of 1 - [2-
hydroxy - 2 -phenylethyl] - 2,2,6,6 - tetramethylpiperidin - 4 - ol having a melting
point of 123°C and the following elemental analysis by weight:
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15 FOUND REQUI RED (for [err] CARBON 73.87% @:\
73. 61% HYDROGEN 9.87% 9. 81% NI TROGEN 5.22% =
5.05%5 VHAT W CLAIM I S: - '

51. A cc")rrpositl; on conprising an organi ¢ yRkg4d al and, as stabiliser, a 1s
conpound havi ng—~he—Fermta—3Cterri—werern [er% are the_sane or
different andfeach is a straight- or brEQRNBd 10 QHIRER, (e dbid Mdvi ng
from 1 to 12 carbon atoms, of? %]E\Iano?g[géf’r] t oget her %ﬁ the 10 carbon
atomto which they are attach %TR St a g&gﬁoal kyl residgesfiaving from5 to
12 carbon atons, or the group:- [err] [err] wherein [err] and [err] have
their previous5signifi SHcEWMOLNYMIS st rai ght - or branch%q. 15 qal kyl3
tzkuser a co

resi due havi ng fronkl.ﬂ-oé%ggftgggfi%’o??maf‘%a}“ oapARg AT 298 4RV © FEE dle
ar

havi ng 15 from 37°'§% on atons, an | kyl residue having from7 to
12 carbon atons or the group -CHX wherei mcX il®ithe group [err] - or -CHOH
0 .[err] wherein R3 is hydro§&n)} & nethyl or phenyl residue,

tzgewg\;?g?n_ [CérR rf ri [Seémeng pudr Bs pd fe Fpaei cfifrpmand hz;pac,%{?‘ﬂ‘égg;%ﬁjﬁ?f&;‘i 2. A0
conposi tion adfcl aj @gﬁﬁﬁﬂtﬁ" hﬁfmgﬁa‘&ﬁ%ﬁ“ ?%;érfaj?;é % 3

- kesiHueHa@ing A6 5 & IPet hy|
residue. 3. A conposhibbdflomdSorGherd®o—in claim 1 or 2 wherein Y is an al kyl

resi due having 25 from1l to 20 carbon Aloms, an al kenyl or al kynyl
resi; each having 3 or 4 carbon 25 ato % aral kyl residue having 7 to
11 fol at ons, a hydroxyethyl or hydroxyA @iRbpyl residue or a

sphenyl et hyl residue. 4. A conposition & clained in claim3 in which
&an al kyl resi due,eRBt Ri Hi vhvd @eift pedblBGRnAtacesand 30is a straight- or bgnchey 5
conposi ti'on asixcl ai mefkyl fesidledtiavinglfrovhdrtei2f cfbinsatemst }12/4115611}'1 or alk)“Ybl res‘tdo‘;‘: har‘"t‘l‘gBO

6. A conposition as drmi chﬁrbghm an ﬁé‘k’gf"é’ééﬂiaﬁlﬂ FPR 7% RS ARTY Re
organic material is |BW orHH ‘éﬁfe ésidfefmb’ | yet hyl ene or pol ypropyl ene,

pol ystyrene a pol yner of" butene-1, peofigheHl 3- reCHyOBUt ene-1, hexene- 1,

4- met hyl pent ene-1, 4-nethyl - hexene-1,\4/4-di net hy} pentene-1 or a copol yner
of ethylene or propylene. 35 2 A conpostTtion as clainmed in any

of claims 1 to 5 whergin. the Quoai £mbR) 6 phddyl reslue] e groupat ural or synthetic
polynmer. 8. A conposition as clarnmed in claim7 wherein the synthetic

pol ymer is polyvinyl chloride, polyvinyHCehe €htdf®®ie, a vinyl chloride
copol yner, pol y?(i nyl acetate or a conden%‘ati on pol‘('ymer cont ai ni ng et her, 20
ester (derived trom carboxylic, sulphonic or 40 car boni ¢ aci ds),

am de or nethane gr OueRGR, ishn alkylGaiiaokiving &rbm dso 20 catbpedornsy _any of t he

precedi ng cl ai ns wher ei_d[ui- tAh eommnsirion tas slimeR dn clgiap b utherein Rif a5 Ryl 4 fach & Bhi n
the range of from 0. F¥6 ,2% by. wei ght of. Ui £al £4nL98N & alit@ bavidd. A
conposi tion as f' ai m&sﬁfﬁﬁﬁﬁﬂaﬁ%ﬁgﬁgﬁw alkll F&iémfteﬁéﬁ%; Rerdcmmbomd5 25
position consi&ls of o maﬁrylkyltﬁdnamyviz@]ghgjntd;a:merqmnenﬂlytmi°Eihbqﬁ"xy‘
contai ning, as 45 strapyl ieside or phy TeSty®- nul . .t oget her. . wi 2 or
more other functional, addfi.CoRpyEen f a‘%l%l‘f}ﬁ%}“b? R

carbon
30 5. A composition as claimed in claim 4 wherein Y is_methyl'. . )

- 6. A composition as claimed in any of the preceding claims wherein the organic
material is low- or high density polyethylene or polypropylene, polystyrene a polymer
of butene-1, pentene-1, 3-methylbutene-1, hexene-1, 4-med1ylpentene-l, 4-methyl-
hexene-1, 4,4-dimethylpentene-1 or a copolymer of ethylene or propylene. ) 35

35 7. A composition as claimed in any of claims 1 to 5 wherein the organic material
is a natural or syntnetic polymer. ' ) )

8. A composition as claimed in claim 7 wherein the synthetic polymer is polyvinyl
chloride, polyvinylidene chloride, a vinyl chloride copolymer, polyvinyl acetate or &
condensation polymer containing ether, esrer (derived from carboxylic, sulphonic or 40

4C carbonic acids), amide or methane groupings. ) _ ‘

9. A composition as claimed in any of the preceding claims wherein the amount
of the compound of formula I is within the range of from 0.1%, to 2% by weight
of untreated organic matcrial. _ ]

10. A composition as claimed in any of the preceding claims wherein the cem- 45

45 position consists of a binary, ternary or multi-component composition confaining, as
stabiliser, a compound of formula I together with one or more other functional addi-

tives for polymers.

30
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FOUND REQU RED (for [err] CARBON 73.87%
73. 61% HYDROGEN 9.87% . 9 .81% N TROGEN 5. 22%
5. 05% 5 WHAT WE CLAIM | S: -

5 1. A conposition conprising an organic materi aI and, as stabiliser, @

conpound having the fornul a: - HCH I d [er
are the sane or different and each is a straight- Hmﬂ ,mqma M'ﬂf
al kyl residue Blaving from 1 to 12 car bolm39&,t2‘tﬂrrs or*[err]t an er{
together with the 10 carbon atomto they ar Qr
cycl oal kyl residue having freRkBok0 1 7@@; on atorg&%%%?k}gm C’ 1{}Q)E}[err]
wherein [err] and [err] haveHYDROGESr evberg signifi canesiand Y is a
straight- or branched 15 NITROGEN resik¥ue having from¥% to 20 carbon
atons, an al kenhyl or %lg%n)@]i E:fgi lfg having 15 from 3 to 20 carbon atoms5
h

an ar al kyl I’eSI due hay] ositldn/ cor n aﬁ‘%‘f Qpﬂﬁﬂeﬂmn@ras Ecﬁlﬁxsg'r QQ&npong
wherein X is the gmevg thefbdula:—0r - [err] wherein

[err] is hydrogen, a nethyl or phenyl res e, the group [err] or [err] 20

20 0 wherein R, is an alkyl residue h irom1l t® 20 carbon atons. 2. A

conposi tion as clalned in claim1l wherei'n EeFr] and [err] are each a nethyl

O e i g P ORelehiOR, 531 )t RSl of el anfl cah ¥1O4 WSkl X biindfy 2l Ky
filofd é@ Qith

residue havi n@ 25 alkyl residle’ B9 % Qzam;aa Mher ynyllO
resi due each havi ngadorostord wceii ya%mmmanymmilkgsidwmmgi&an Bawing 7

11 carbon atons, a%&?@?%ﬂﬁe?fh*'}flgf%l?—hydroxy propyl residue or a
hydr oxyphenyl et hyI residue. 4. A conposi i&( as claimed in claim3 in which

Y is an alkyl residue containing 1 to 4 oh atons. 30 5 A
conposition as clainmed in claim4 wherei n\“Y#&s net hyl . 30
6. A conposition as clainmed in any of the priecedi ng clains wherein the

organic materjal is whemin lbranhltha\dehrmn mpsohgneftc 4eY0r el 100 pRahchde | 05
polysivrene:albol ettt oo b S el Ridbae o
4- et hyl pent ene- 1, Agf,‘(’;’;,rng DAL X v S ; ,Z:,pzf dReT A pentene- roa

copol ymer of et hyI ene or propyl ene 7. A conposi t| on as

clained in any of claims 1 to 5 V\helcéiz-n-Cﬁhe ar gagilc-Ofterial 35 is a
natural or synthetic polynmer. 8. Ac osition ag clainmed in claim?7
wherein the synthetic polymer is polyvinyl chloride, polyvinylidene
chloride, a vinyl clwhekin®g istodradey; aiethylpebhenyl myikivecubegratpe or a condensation
pol ymer containing ether, ester (derived from car boxyl i c, sulphonic or 40
carbonic acids), am de or nethane gro 5 .org —GOR, orrp05|ti on as clained in
any of the pr&reding clains wherein theyanount cﬁ t he cnnpound of fornul a0
is wthin the range of fromO0.1% to 2% by wei ght of untreated organic

material. 10. A cor‘rﬁ@%ﬂ‘»ltl Boﬁara%kybtea&ilmﬁ@mgﬁm ‘msecedl ng cl ai ns
wherein the com 45__ 2 & coBRifion ‘b‘rfaé’ﬁﬂr‘kf%’cag’}! 6fWhéf"‘B|§riaf‘P§/ + {385 el § T

mul ti - conmponent corrposs 7 Bdtpbstivh @ QiR in 3Bim for ShRkid ¥ %8k 2l QP asingd of
formula | togsther Wohh ©Pe cabomnmens, et syl fod Ak{dyDRedue aakdinavibg ¥ @S4 tobon 25
pol yners. atoms, an aralkyl residue having 7 to 11 carbon atoms, a hydroxyethyl or hydroxy-
propy! residue or a hydroxyphenylechyl residue.
4. A composition as claimed in claim 3 in which Y is an alkyl residue containing
1 to 4 carbon atoms.
30 5. A compeosition as claimed in claim 4 wherein Y is methyl. 30
: 6. A composition as claimed in any of the preceding claims wherein the organic
material is low- or high density polyethylene or polypropylene, polystyrene a polymer
of butene-1, pentene-1, 3-methylbutene-1, hexene-1, 4-methylpentene-1, 4-methyl-
hexene-1, 4,4-dimethylpentene-1 or a copolymer of ethylene or propylene.
35 7. A composition as claimed in any of claims 1 to 5 wherein the organic material 35
is a natural or synthetic polymer.
8. A composition as claimed in claim 7 wherein the synthetic polymer is polyvinyl
chloride, polyvinylidene chlorxde, a vinyl chloride copolymer, polyvinyl acetate or a
condensation polymer containing ether, ester (derived from carboxylic, sulphonic or
4C carbonic acids), amide or methane groupings. 4
9. A composxuon as claimed in any of the preceding claims wherein the amount
of the compound of formula I is within the range of from 0.1% to 29, by weight
of untreated orgamc matesial,
10. A compnsition as claimed in any of the preceding claims wherein the com-
45 position consists of a binary, ternary or multi-component composition conraining, as
stabiliser, a compound of formula I together with one or more other functional addi-
tives for polymers.

45



16 1,399,240 11. A conposition as
clainmed in claim210 wherein the functional additive is an antioxidant of
the phenol or amine type, a U V. absorber or light protectant, a phosphite
stabiliser, a peroxide decorrposer a pol yam de stabiliser, a basic

co-ﬁ/j | iser, a polyvinylchloride stabil | ser, a nucl eati on agent, a

pl aghi, ¢ zer, aIubricant, an emul sifier, tatic agent, a
fla protectant, a pigment, carbon bl ack a amh % bres, 5
kaol i or talc. 12. A corrp05| t| om,3%?524@I ai rred ¥ i nid he
synthetic poly 1S .a PO a y poI_Fﬁde a
ur ea- f or g x&e R @r“%f g P B P odepl asti .
10 phosphite st xlﬁeQ deﬂé ﬂHBorﬂﬁseE; 2 PolgERiEldd sﬂlbmkea,lamhs]c (su{a&hﬁnt ially as

descrl beda pélgvinykigérie emigiéser, 4 fhckaiobxarmpd plasgcizet,4 lubAcaot ppaudifiehavi ng, t he

form 'I-E %‘%?&e‘j‘s REARGRIPETAHG P SISt R biyckpishestgs BiaSfPRd in tlaim 1 and
[err] ' s Iiy posnr%lh R AHHEH dain 7 whered Wlsyﬂﬂﬁﬁég daykng from5 to 20
car bon at géRsiny Beetdl, ke PityacHlateala kyohyhide, o6 uebuiforhadehitly or1ibelfnien 3 t 0 20 car bon
at ons, anfcan@dckgﬂlerqsxesnm&xmamsn from7 to 12 carbon atons or the group
[errif wher ej oPpositign Tsrfé‘“’b“ldd’hga‘{“elrsr“]’s' pally @5 desgrivest WeTFETH [ err 101 s
hydrogen 6 fﬁ@ ?;% ofdd ,Jaﬁﬁgrr],ego&nﬁahg group [err] or [err]

20 20 0p wherein [err] is as defined in claiml. 15. A conpound
as clal med in claimi14 wherein [ & aﬂd [err] are each nethyl. 16. A
conpound as clainmed in claimIl%tar Wherein Y is an al kyl residue having
from5 to 20 carbon atons, an &° ke,nyF or al kynyl residue having 3 or 4 25
carbon at s, an araI K re5|due haV| n from7 to 11 carbon atoms, or a
hydrQxyet remSl ha }ré gga%gg lvas an ;3,5‘“ s imed in
clal'h 14 BSTEH aw;g mgm:e 5 Exdipies 1 to
5. 18. A gepgpauad véhk:@in X 6h theproub al M 4 substantl a y as described with
ref erence 30 to any of Exanples 7 _to 9.

30 19. A process of prod ﬂ‘g%—cc?ﬁpmﬁ%—%’ﬂ fornula Il as defined in claim
14 conprising reacting a prgeéeridinol , formula:- HOH [err] R2 wherein
“[err] and Y are as defined in claim1, with a conpound |V capabl e of 35
repl aci ngW’l!erFeﬂhydhﬂ@@nnamﬂwmxt‘hehemmlpogen atom of the conpound of fornula
11 35 by the substi tuent R, o2Q-CAOR[OCESS as clainmed in cl g,m 19
whergi n the conpound IV is anil al kyl aul ng, al kenylating, alkynylating or
aral kyl ati ng agent. 21 A pro ess asOclaimed in claim20 wherein conpound

|42)/ IZS ag gﬁ? é%g?g,b éjsﬁl@a'@;‘ildﬁ Q‘]’"ﬁi r{‘}/hﬁé ‘}/ﬁﬁ"frgfal kﬁg} r‘?éfiii}g is the al dehyae

or ket one ngaig l:mgcamnsa I ad BiRdAY) reaﬂll'y}'tylt@ﬁﬁ ngM toh 4f orm ¢ aci d
undes Leucdkimmtatdos, an aralkyl residue having from 7 to 11 carbon atoms, or a hydroxyethyl 25
or hydroxypropyl residue.
17. A compound as claimed in claim 14 substantially as described with reference
to any of Examples 1 to 5.
18. A compound as claimed in claim 14 substantially as described with reference
30 to any of Examples 7 t0 9. 30
19. A process of producing a compound of formula II as defined in claim 14
comprising reacting a piperidinol of formula:—

H__OH

“3"@"" p2

H3C R
z 2

wherein R,, R; and Y are as defined in claim 1, with a compound IV capable of
35 replacing the hydrogen atom on the nitrogen atom of the compound of formula III 35
by the substituent Y.
26G. A process as claimed in claim 19 wherein the compound IV is an alkylating,
alkenylating, alkynylating or aralkylaung agent.
21. A process as claimed in claim 20 wherein compound IV is an alkyl, alkenyl,
40 alkyny) or aralkyl halide. 40
22. A process as claimed in claim 19 wherein compound IV is the aldehyde or
ketone corresponding to substituent Y!, together with formic acid under Leuckart
reaction conditions.
23. A process as claimed in claim 19 wherein compound IV has the formula:—

45 halogen — CH,X* 45

wherein X' is as defined in claim 14.



reaction conditions. 23. A process as clained in claim219 wherein conpound
IV has the fornula:- 45 hal ogen - [err]
45 wherein-ferr] is—as defined in claimil4 17

1,399,240 24. A process as clainmed in claim219 wherein compound IV has the
formula:- [err] VI wherein [err] is as defined in claim13. 25. A progess

of producing a conpound of fornmula Il as definedjj i
conpri-si ng hydrogenati ng or reducing a conpound H“mﬁmm'mﬁﬂmhl"la - - @

50 HC | K wherein [err] and. Y angss@0defined ih ¢afms and [errlf i
as defined Th crai 44 wih the proviso g%t ,L'err| |d§ ot a—?' unsat ur at ed
residue. 26. A proc8ss BLRPAFABE M4t dr ey i HErBFERAT i on

techni que is used 10 and the reastiop-i: effected in the presence of a
nmet al hydrogenation catalyst and in Y0,the presence of an organi c sol vent
inert under the reaction conditions. 29. A process as clai rred‘}n claim 25
wherein a chem cal reduction technique is used and the reduci ngI agent is a
met al hydri de or whRs$€erRORAAdNn@licO@N3. 28. A process for producing a
conpound of _fornul a25l IA pceshed! | paalocingna cdmgpound lof fdrfpula I as dgingpl insdany 14

hydr ol ysi ng® an C-ERHES BETeRIEe OF Farige KRBTIAY havire tedPrvaa— 515
[err] wherein [err] and Y are as defingd in claim1l and [err] is as
defined in claim14 and Ris an al kyl re&jdue having from1l to 20 carbon
atons, a cycl oal kyl residue having fr 2‘0;:12 carbon atons, an al kenyl or
al kynyl residue having from3 to 20 carbbn 220 atons, an acyl residue
having from 1t r t - Caf ols e L banoyl
resi due havi ng f%s’irapgii%?’ mﬁ%gﬁgg?ﬁﬁgfﬁ%ﬁﬁgmﬁpggsc&ee@gegf%?la%?lééﬁ%i ng-a
conpound of formul a24.1A pocegpes ichigdd iimclain 245 rmhdrdin s Hydrogendriom kekhniqas ischesicr | bed
with referédfice t @ aRe rgfucEinifisiedin the pressice giga mpalshygropasasiopfeacgfyparititng alo
conpound of f or Mt A7 Ty Gacctlelk lelmiad bl elbiincls Untinachemical reatdioh Aoiqal lsy _as
descri bed w th r afeesminBeredudingipynt@fa niexh BjakigsSor £ sce@dfy alcohol. © 25 31.
conpound of formnul a28.|A prycespefor prodhcing aclmpaynd] 4f fntves Hrao defired] inbgiaim I¥r ocess
clai med in any of " risipgiydplysipgang-substrutedderivaiise bayire §F f8lira 11 as def Fned
in claim1l14 when produced by a process glained in claim30. W P. THOVPSON
& CO., Coopers Buildings, 12, Church, Hqg 8@f » Liverpool, L1 3AB. Chartered
Patent Agents. Printed for Her MajestycSY¥Srationery O fice by the Courier
Press, Leamington Spa, 1975. Published by the Patent Office, 25 Southanpton
Bui | di ngs, Londof;(,h?f &y}izmd YL%“’O%%HC‘?:H* il @gd thy ap defiy *awhgg” and

is an a residue having from 1 to 20 carbon atoms, a cycloalkyl residue having

A

: from 5 to 12 carbon atoms, an alkenyl or alkynyl residue having from 3 to 20 carbon
20 atoms, an acyl residue baving from 1 to 20 carbon atoms or a carbamoyl or thio- 20
carbamoy! residue having from 1 to 20 carbon atoms.
29. A process for producing a compound of formula IT as defined in claim 14
substantially as described with reference to any of Examples 1 to 5.
30. A process of producing a compound of formula II as defined in claim 14
25 substantialiy as described with reference to any of Examples 7 to 9. 25
31. A compound of formula Il as defined in clain 14 when produced by a
process claimed in any of claims 19 to 29.
32. A compound oi formula IT as definred in claim 14 when produced by a process
claimed in claim 30.

W. P. THOMPSON & CO.,
Coopers Buildings,
12, Church, Street, Liverpool, L1 3AB.
' Chartered Patent Agents.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1976,
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
B which copies may be obtained.



