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of the formula (1): 35 [err] wherein each of [err] WhICh nay be t he sane or
different, is a 2-naphthyl groupgwhich may have a substituent, "provided
t hat at Ieast one of [err]is a s%stktuted 2- napht hyl group of the formul a

(I'1): 40 50 wherein [err]rs-aleT ofgani c group, and each of [err] which
may be #he sane or dlffere hydr ogen atom of T3 organi ¢ group, and
[err] is [err] a 2-naphthyl™g o-e i ch may have a substituent, [err] a
phenyl group which may hBye h supstifuent, or [err] an alkyl group whi ch
may have a substituent, is uSed a8 said organi c phosphite conpound. 55

The present i nvention also provi des a novel phosphite conmpound of the

f or mul a° (II

hle ein FLPr g C1 -30 organic group, and each of Rs, Rs, Ry, Re and Rs which may be the same or
different, is a hydrogen atom or an organic group, and Ry is (@ a 2-naphthyl group which may have a
substituent, @ a phenyl group which may have a substituent, or @ an alkyl group which may have a
substituent, is used as said organic phosphite compound.

55 The present invention also provides a novel phosphite compound of the formula (lll):
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EP 0 503 564 Bl wherein each of [err] is a 2-naphthyl group in which at

| east the 3-, 6- and 8-positions are substituted by the sanme or different
hydr ocar bon groups and which may furBh@POhe#ABLubstituents, and [err] is an
al kyl group, or a phenyl group which rray have a substituent onIy at the
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2- naphthyl group whi ch may Rpavk a SubsRituent, provi ded that at |east one
of Rl and’R2 is a substituted Esna-hthyl group of the formula (11): (I1) 50
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3 EP 0 503 564 B1 hydrocarbon group or a hydrocarbon group. Wen each of
[err] is a hydrocarbon group, 'it is preferably a [err]hydrocarbon group.
When [err] is an aryl group which \0 PO R84 B1subst i t uent, the substituent
may be any optional organic group, so long as it does not |rrpa| r the
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t-butyl gr&@: ae{' RIQPYhPURg 2 IrprOPYA OFoLR: iy DUl @iup, Zas-biitt aropp. agriduiyl, greup, a t-butyl
cycl opent y9’° V'aP"E,“?c? BW fouRy BcheXy! giqURy @tcy¢iongty) @rpup.a qyeipheky! groom an ogtyl
decyl groul yb 'é?déé’ V' a“ gctadacyh groug: 9 (Ce PG(X greypcsichas aspheme gkohp. @
group, & 187 95?"%" “p' Wa p"ﬁ‘-ya?o $r-sg)Aralyl orouP such ap A bengy!

t ]

tafid

group, a [ETI gl “‘° R ‘F"H}‘?Qﬂm"bﬂf&lﬁam
havi ng a h %lﬂ ) ﬁl:#\%l l‘Sor afluorln ?ﬁ

an W a

se’ éﬁa*ﬁf @?f ' frga

group or g [e)

nal ogen ot Guas aof:.‘ﬁ sg)'ym"p ‘f&ﬂ’ '“ r }s P
chl 6ed ne 0§ub§ﬁlﬁﬁi‘ d%ﬁtalnﬁjﬂ aarbl éﬁ@&\} E.% g% |§ (?qggp? Cg%ﬁfhy'
group, a p&bipRh lobbR oy, a &F&Hﬁth% g?oubeé?iﬁ éﬁQ&ﬂQﬁt |n| roup g
SUDSt i t UeNfuinctisHat goup] &Y 'k dihdiSHVird gRIP ofiSdidihyiemh I iy gr OUIO

et hoxy gr ouBitheRbnecst BabEtugitsORPandRrah la QiR GeRe B 1!%1 I‘brrﬂtfla @) ahd @b %&XMaﬂﬁa%' 913

t he subst i dameBirucaesdrai ditferdft ructas.P8al iaphthyllgrosphaRy @subbieht df B Alffer@fit Qbiibiurd BY
be an acetgrbupgf thelformala opi onyl group, a benzoyl group, a car bonet hoxy
group, and the substituent containing an al kylam no group as a functional
group, may be a di nmet hyl am no graup or a diethylamno group. Either one of
substituents [err] has a structu the formula (I1), and the other may
have th& 25 sanme structure ' eFent structure.__As a 2-naphthyl group
havi ng a substituent of a | structure, a gﬂéWH of the formula (1V):
30 [err] 35 wherein [err] aPfg -- ined in the fornmula (11), nay be

menti oned. The organi c group for [erfy may, for exanple, be a [err] alkyl
gr oup sggh as a net hyl groupRsanRethyI group, a n-propyl group, an i-propyl
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group, a cychhgs SEgUbr q','r' 2y ?crxu Qup_or
an oct adecﬂféthﬂbr‘ahw an %tt:ﬁed'r&%g &h ¥|lop Y aﬁli'ﬁkpﬁﬁroﬁp Q t I&L Q.T: ﬁn-

gr osp, @& X30hyy lgroGs, Glbuty® gidu 'aolhgrﬂﬂ grdp, 03! Barfdi cI e

aral kyl  graytiphesyl gloup Sin actejicup) a ﬁlfnﬂl&bupw deayl HﬂEBﬂ é?' adéwl%p. Ber 0
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group, ¥ "‘ P'Pﬁh 'i’?z%'y‘rp B wb‘cf{?f'a'&f%ﬁ%r@tmewhgmmagmmar ] he
50 subst i t4EEEM L ‘an aI k ou Ug"%/\ﬁZ%;rumﬁ:t | gngla g’Z'OUD ma%

a di net hyl p i é

group whi rﬁﬁ.\;ﬂ II)havg L paé'c%' LPe rgﬁ? SIPRioY 1P pre, haging, g thﬁ‘&'p%?uﬁﬁ thy rf‘ES'BH

t he 55

Specific examples include a phosphite compound of the formula () wherein each of Rs, R2 and Rs is a
2-naphthyl group of the formula (ll), such as tris(3-isopropyl-2-naphthyl)phosphite, tris(3,6-diisopropyl-2-
naphthyl)phosphite, tris(3-tert-butyl-2-naphthyl)phosphite, tris(3,6-ditert-butyl-2-naphthyl)phosphite, tris(3-
tert-amyl-2-naphthyl)phosphite,  tris(3,6-ditert-amyl-2-naphthyl)phosphite, tris[3-(1,1,2-trimethylpropyl)-2-
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formula (11) or (I1V). It is particularly preferred to enploy the one havi ng
a 2-naphthyl group of the formnula. (11 55 Speci fic exanpl es incl ude a
phosphi te conpound of the fornula (I5P ﬁ?‘thach of [err] is a 2-naphthyl
group of the formula (11), such as

tris(3-i sopriamtyndiofardt Hys ol Jmns byl 2B ﬂ‘ 2P0l |
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t
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t ri s( 3- phenyhesphiteagptiokphity quimpsynkiiot the forrhilss ) hbreidl isRINNR and-FaPNL-RAPhhPlRHP B the
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tris(3,6,8- "FRHXIAY phlga qurt-)bwlc?gpmtny@@ ~tert-butyl-2-naphthyl)phosphite, bis(3,6-ditert-butyl-2-

bi s( 3, 6- di t hfhm mothil:2s1aehyIghosphites - (LS A:8;tite-butvl2rrephyhyl2-ngphthlipbesphitet e bis-

bi s( 3, 6- di t &iﬂtﬁ’f‘ F‘Y'f il 'ﬁ‘ﬂ)@r '%'"%PP‘M}PBQSEWOI bis@ASTrimedvhay m%:‘»(a;@ph:hv@l;
f ormuia

bi s(3, 6- d|t 'B v Fz §‘°6°"ﬂ‘f"ém °'"2R‘n‘§t HI“HX'
bi s(3, 6- |t% fPfEl“ EF RropyRsagahinyiais(®y
phosphi t e cg dlt&% g uﬂt ﬁ?ép% g?'ﬁag'ybz’?PW a'ﬁ(ﬁ v

group of th

0 6 '{ﬂ

hosphite ula (1) w ereln
(1V), such %&htﬂf naﬁ rmF:ﬁ £ 1) s sHris lﬁ&émlz
b S5 6. 't W‘?’b'g‘gf@&%f & A 2a,, Q. b Bl ehspb vj —

i s i t er tvhb \tinstituent AP thﬁW 9:5}3 Ave % substituent, may be an

bi s(3, 6- di t eptionah Bighnic’growplEo idny las & docd ﬂ&h’ﬁ\ i thelHy r8tBrylafion reaction. For example, it may be)al
bi s(3, 6- di pleery hydZocaraggréuplsiéhas ahl aRi bldig, hPArARIb bfan aralkyl roup, a substltuent containing
bi s( 3, 6- di t ehlegen taiph-&3-arfaptidnalydrjup fa $ubstituelt tothinidy &hadXiiden csn S@ilidn®.group, such
bi s(3, 6- bt @5 &n Blkxy Igrodp onaphbinyl group, & sﬁbstménhydmaﬂnr@&p’iﬁobyd 5@*‘1@5 AMtiriconal group,
bi s( 3, 6, 8-t such@s &n amingy ro@®- or apmitiolyydup, (o2 a natsiitbdnt/ topfainiag pBuuess a fukttichal group, such as
(3,6, 8-tritesuiomigrpkp. 2- napht hyl ) (6-tert-butyl - 2-napht hyl) phosphite or
bi s(3, 6, 8-t ri e hydrocarberagserpiey)oe 2-Gneep lalkyl gopp sysh espimethy groaman ethyl lges hintpeopyl

conpound of 91OHR 3P bRreRY] goupt 3 nREdIgEIUp, gfplep an fzbuwawmphyt butyl onayp. @ h-atniplegroup,
fornula 4 1? t i'BV'éifPaP édb'r?"ﬂﬂ' ke clw@ntal @auP.h oetilegrdupr aveingl gouiv)a,
such as (3, 8® J’h%[ 1’191 b?%'(QEQ”F’ ﬁ I‘i? Fl?'l' [9EPEP i tld group, a xylyl group,

Iéas a benzyl group. The substituent

(36d|tert:§ ?"—ygr %"‘3
(3,6-ditert- rél yng é% ? ona eeahalogen such as fluorine, chlonne
or a ﬁy

3,6-diter B4 Ko

or (3,6, 81; ﬁéb aYT '"7 °°" f' %?Fét' O{% ’érﬁ:’r
phosphi t e c u or u g ﬁf'l‘u I
nggBhﬂ et ggehrssé Aot Tefft?*w u%%r 1%@5&{1.\1 h Brn

subs¥i t uant nl:i] ?@ eﬁﬂ% wﬁrsﬁbm rgl:ﬁaﬁunﬁ O atdhh, Qtidh %ﬁhdeaa n:;(lammo

subst i t uent grotiRy dladyliaivio G, ernéthmdafhglad?duﬁ s&fy@:bwgr&@ 4 &/akbef§ g pdpé?ﬁtr d\Gtbup. The

| mpai r the bupskiuehioconiniag b Guifur &6 tab @ functiofdl gRYE MRl Sor dxbmpId Ye ARuisktithéhk & ntalmng a
hydr ocar bonsuforyligroupLsnth @as raethase $ujidnyLralipa behzend ByfonydGroupior @ Rolidhe Uiyt

group, a substThe pesition cidin substitued) naey [ba ltt@ge,m-ak pipbsition.aThé tuiHet Gisach sgbsmtaans ﬁ not
subst i t ueht Pardsnlady limitedjandmaybg frem oest toffiveas a f uncti onal group, such 25 as an
al koxy group §P°°H'°@&#"Mﬂqm?? 8 Ripsphite Sorpound of dhet forgwlat(hivivreirgeagh of Birand @a issd &M
as a functi earaPy! f‘EElvg‘ aid) whichches Rysregarbeporenps at he B+ 6- agd Gurpsitions, and Rs is a
subst it uent 'I?BHt h glag dPYeu? substityent Eﬂ%ﬁtl 1B A Pogflian gd/ok preesitia; sichsas) lfl%ﬁ@&

group. The '?3 is 68@?‘? “‘\912 pht PRF'G’PY'@EP@H*‘*&%'S@‘*

group, a e t nylarlloagnge bjs(a; ﬁg-u'ttgn-amyl 2

oroun. a s L{)t osp Is( gg pht |) he Iphbsphi gﬁ ea,atntﬁrt I%,
’ -na sphi hth

30 a t-any d% Bﬁx bl.tlg bur napht §§§ ’ 0 lteg- i y

group, an o v, o Sh g'f g -2-naphth -bot(f(

aferr] g ytsss'hf ph 2&9 s 6/ trigF- 2.1} b| en

p- bi phenyl  gHoSphie, Orbls@ IZQ-E Pt (p-Alior h spﬁi{ea |¥ 63 tr 3

benzyl gr ouafluo?ahfathﬂumwphdéa% %@tﬁéd’-\ﬂnﬁz tsﬁ%ﬂr itort-

group, nay, bitd-e-nEphhgi -Benz&w)hany SHBIR) sid@bs%ﬁerf dvy@ﬁ hébﬁthyl J:Qtﬁé ef¥/)phosphite,

brom ne, or a fluorinated al kyl group such as a trifluoromethyl group, a
pent af | uor oet hyl group or a 35 heptaflquopropyI group. The substltuent
contai ni ng an oxygen atom as a functional’ group, may, for exanple, be an

al koxy group such as a net hoxy group, an ethoxy group, a n-propoxy group or
an i- propoxy group, or a substituent containing a carbonyl group, such as
an acetyl group, a propionyl group, a benzoyl group a carbonethoxy group



40 may, for exanple, be a substituent containing a nitrogen atom such as
an am no group, a dinmethylamno gro a di et hyI am no group, an am noet hyl
group, a cyano group, a cyanoethyl E@’p% nitro group. The substituent
containing a sulfur atomas a functional group may, for exanple, be a

substi t uenbis@eBlfdribul/d2-Raphiil iRV omSth e, eﬁﬁ)ﬁ sbhite,Bis(3B R EouBa-hs R% roup, a
benzene s ubifneiythmisspRshynphbsphitel BIb(E,68 %t Sl aphtd |)?;H9eth Qs%lfd?u % &l E‘o ite o Bis-
substi t uents, a;ame.ltlautﬂhenaﬂnhyl)(ﬁﬂtonﬁﬁesﬁlfoﬁmnb yBHdsphi the forroula (I)
subst i t ueniberdirs edthfof ADardof,t ik & RlnddHty! group df & f&ﬁ\dia Qiﬁ¥n R i?sra PwiichVifa
Specifj o enaapd edbsiitusnt WAIR @ 1) RISiISE akdTPPIRor Tsudrn € be(3 u& h?l') il
each "of [ ephehylpresphit2- naiets.GitertGutgBmaptithylbienyiphosphited (| Ibls(3/dd naphthyl)-
hydr ocar bophegylphospbiteat  bis@63liphen§l-2-rmpiethyphpophosphits ,  Bis@, s{dnerr#dutyl 3na’|bh1ﬁ Rstshy)-
group whi cphosaiite. habie(3.&-ditanttiwtyl-2-aphthylomHolyl)gtbsphite  NbigiBE HitoitdUtylBAEHINyl)(p-tert-butyl-
p- posi t i onphegyliphpsphite.ibis(33-diersbutyl-Linaphitpil(vert-bubiphenyxihbasphilep hieis(,6-piteetbpigi-2-@ph-
bi s( 3, 6,8- fi)e- E'D'!?ux')yhaselvtﬁ.a EHI-3-pri-Apanbinginberiviohosphites PB(3(6;dBert-uityl--ndpbithylie- SO
2-n apht hyl %Lg?pimn{(jmg t; %ﬁfeft-@utyl -2-naphthyl)(p-trifluoromethylphenyl)phosphite, bis(3,6-ditert-butyl-

e

bi S( 3, yl R¥q nzl)qq W{ehypi. (%ﬁ-élﬁpytrbﬁub% ; htm@gp benzoylphenyl)phosphite, bis(3,6-
bi s( 3, 6 |$e"t ._)(Q:m lp ?ﬁq@ : rt-pléyl -2-naphthyl){p-carbomethoxyphenyl)-
bis(3 6 % R :ﬁla- ~ 31 l ?qh yl)phosphlte bis(3,8-ditert-butyl-2-naphthyi)-
. n 60y o-difert- =G Iphenyl)phosphi 3,6-
o zgg g o ;: gt'gltz Attt ;ﬁz ﬂgaﬁfaﬁ;{fo%grtpb:trz B naphiy 365
bio(3 6 6. ﬁjehtb ILZ rzg')(_p- %b?%g ? tm %ﬂ a (1) wherein each of Ry and
T oufl o
E: ggg g 8- lgcrs;hgner 'tsu.‘:llilulE ¥ sB.84 lgéiﬁta“ - % %as ¥ -u ;uent at:ﬂt:;el))(g
bi s(@ 6, 8- idphthy)(2|4-diter-bi tyuamﬁwmusmfé) P- bisB B : kﬂQ

283~ Ederpﬂbﬁan )éﬁdéjwhltg bi

Qi%

(3,6, 8tri tﬂfoﬁphlwtbjg(a@d.ﬁ&ﬁh&lh%btﬁﬁﬁ)&@ér&bubﬂl—ﬂﬂe&}mWl)bﬂ&?&ﬁ@ hideé {eﬁ-ﬁa Iigz\rg it
ert - but y| - Bylyepitbityti4)netholyphéhgnphbsphiteld N O LiE,6-ditert-butyl-2- naphthyl)(2 -tert-butyl-4-acetylphenyl)-
bi s( 3, 6, 8- phosphits, bis{3itdjtért-Blityt-apipinthyih3-tep-bltliucsoniptivnypRdsprte, bid(Es-ditert-butyl-2-naph-
bi s( 3, 628- thyli(2-tert-butydtbghzeBsuiamiighby)progphitd, rbisfsl.a:unérﬂm-bljihnhfhﬁﬂgﬂfo}ymmﬁhﬁé brepis-
bi s( 3, 6, 8- @fidiphenyl-2nepkthyl)@-teir)phashlyite;) gnp -apbesphitegampophg pfitigesipimutad]l) wherein Ry is a 2-
bi s( 3, 6, 8-naphthytgroup pi the formpulan@ily lanchid s (ap2-wehthyb piop efntid Jopindes @i dueh as (3,6,8-tritert-
bi s( 3, 6, 8- Rubi-2-asphthiy)d-naphtbyilpbgsriphepmhitd. p- met hox(§pBiterHbubvhaagphihyi}g-naBhthyl)(pEetyIp
503 564 Blpho:zﬂhlée ‘é: 6I ;—tntert lta‘utyil(z naphthyl)(2-naphthyl)(m-tolyl)phosphite,(3,6,8-tritert-butyl-2-naphthyl)(2-
bi s( 3, 63%-1Epithydiorto phito 3irerputyrephiivii@nenhiyi-forduyheovipbeshbiee, bisAS, 6,
8-tritert- é?_d 'I'tY'f {)(ﬁgz Io- W%W'ﬁ?@"ﬂﬂ%’ﬁﬁe n{pi6)Brrtert "?'@aphthyl)(Z naphthyl)-
bi s(3, 6, 8-

o

| g’ @0121‘ ?ﬁ@ﬂﬁ'rt@‘%ﬁ'
bis- (3, 6 6d|tertb8? B

hosphi te ph (P’&d % b Ao hyI
8 roup 0%5 t@%tﬂhﬁy a“"‘i‘ blipfi qpi (%H%,{% % %@%E%n%{n a%’)ip Q%B%YP(

e e

substit ue e on anJaor D p05|

bi s(3,6-dii SWﬂénOﬁMs -af -alk@AIRYAdub Yhich nﬂpﬂmlﬂﬂgs%ﬁmt i€is preferably a G120 linear, branched or
bi s( 3, 6- di dysiictakptyrotip: Ao iAdh Elb}flg D@ﬁﬁy fd? %ﬁﬁ:ﬁy &a methyl group, an ethyl group, a n-propyl
bi SG3, 6a0di gr&iip] = RBYI -g%uﬂ%pmrﬂﬁ;ﬂup Phasyi pg hic{y fgroup, a nonyl group, a decyl group or an
bi s( 3, 6- di qetagstyll gralpN BRI Bratighed KGN duP My Pfor 6xﬁnple be an i-propyl group, a s-butyl group, an i-
bi s( 3, 6- dilutyt gredp.ib ybutyl groay lattaimli)gtddp biod yHeky! gldte TREIEYCR alkyl group may, for example, be
bi s( 3, 6- did exclopdntyl giour2 -arragibtioky lgiolpnd 2nythyigybioiayiigiadp, a 2,2-dimethylcyclohexyl group, a
bi s( 3, 6- di 24dimettiaygibheRy geopi bhay BNeriorye prour Aingig: theyin erbydnFiEd @ pieiic slkyl group such
bi s( 3, 64diasétbuliggraup.-t-amykdreunyt § eyelohexyitgrdunitis/brpfiesdy | ) phosphi t e, _

bi s( 3, 6-di t e?’feg'ﬂﬁl?’fﬂ"p?s insude b'i@e'FWfb)JWb?- Pty Mﬂﬁllbis@,s 8-tritert-butyl-2-naph-
bi s( 3, 6- dit )g)mstml ) @ t‘hap H’H@yq pﬁﬂty@hosphlte bis(3,6,8-tritert-butyl-2-naphthyl)-
bi s( 3, 6- di MlPhosife P'S(Q-G'H%ﬁStFHUH' V' ‘T't!i’B Bpasenitp fi% fArttbutyl-2-naphthyltert-butyl-
bi s( 3, 6- di &P 'tebut B Iest; FWY'EIB?RHW h ?(ibﬁ %ﬂr% Wheamhthybtert-amyl-

bi s(3. 65" d| § t bs(Q - ;?chm% h Qsp -dltert butyl -2-naphthyl)-
bi 3 o ex @phthyl)—
i s( o, Eﬂ}éggtm -amyl-2-naphthyl)-
ditert- bUtox lo % Bﬁi}ﬂ eﬁw cycl hex sphu : a Ut;;:!; nayrz-

ﬁtﬁ-? T Q/’ EIPS S I%I) 2- naphth?l)-

o1 5(3. 60 g:ﬁ‘ggfﬂ oo ﬁmm g N

55 |t i
bi s( 3, 6-di t eedpadmnl, 4 fiodel ﬁlﬁ)&bl)npou of the fobérmula (I)H%vierem each of Ry and hthyl
(- et hanagaih hag] iGEHoN BIRGEII NG & 61 S brbifont B0 RIS Mongtlp UhE by g D! Ue

nesul f ony|spbsiayrt bt @SHé imtgdsitidnZnélor p-position, or an alk%l group, i.e. a novel phosphite compound of
ditert-butyl-2-naphthyl)(3,6,8-tritert-butyl napht hyl ) phenyl phosphite, or

(3,6-ditert-butyl -2-napht hyl) (3, 6, 8-

tritert-butyl-2-naphthyl)(p-tol yI)phosp?‘nte a phosphite conpound of the
formula (1) wherein each of [err] and R2 is a 2-naphthyl group of the
formula (11) and Rlerr] is a phenyl group which has a substituent at the o-
posi tion, such as bis(3,6-ditert-butyl-2-naphthyl)(o-tolyl)phosphite,



napht hyl group of the forrmula (I1), and R2 is a 2-naphthyl group of the

formula (1V), such as (3,6,8-tritert_-

but yl - 2-napht hyl ) (2- napht hyl ) phenyl pﬂ(’)gﬁﬂ?ﬁg“ B1

(3,6,8-tritert-butyl-2-naphthyl) (2-naphthyl)(p-tolyl)-

phosphi t e, ( 3adromwlalgnf: €1 t - but yl - 2-napht hyl) (2- napht hyl) (m tol yl ) phosphite, (3
,6,8-tritert-butyl-2-naphthyl)(2- 30

napht hyl ) ( o-RoRykOmiyeHL)i t quy 3, 6, 8-tritert-butyl-2-naphthyl)(2-naphthyl)(p-

tert-butyl phenyl ) phosphite, (3,6, 8-

trit gs) - bat ytheBinneapintoh g @it Rap it &1 hnhfthyl giotp Wity lis Bubentliddd B SieNsdn®: or different

tri t dwdrodarhoy grolpsrati et htythe §-26- aspdrpdalibns-and which may have other substituents, and Rz is

(2, 4- di t er t -apatkyligrduproy o ppnglsguéviptwhich may have a substituent only at the m-position and/or p-position, is

(3,6,8-tri tePP'tt'CllﬁJv kitaDle ricx|sse B B )igand corponény ftagéther bvith enGrbgpoVil satai Edtnpound for the

(3, 6, 8- tri pwdplgmyationenact §if dlefinigsampaphd. The hydracdrbangnupeat the 3-, 6- and 8-positions of

(3, 6-dit etot t'tﬂﬁ"gﬁphtw aragmfp b PODBincAsHRrBioMablY) Hbstifuents obthefollawijng formula (V):

(3,6-ditert- %ﬁ I-2 napht hyl ) (2- napht hyl ) (p-tol yl ) phosphite,

(3,6-ditert-Hie 1I7 ‘2 n ht hyl ) ( 2- napht hyl ) (o-tolyl)- 35 phosphite,

gg, g g: E :rt la yl ﬁdZRm | )Xiro)génoatgr%‘ rv:atr abrlijytd%lcaprtt]o?\ng%u)ppErgfsélggllytaea -10
( 2- napht hyl) 'ﬁ%“é‘ T'l%group 's most efered.
tuents
(3.6-ditertb ng,e we‘f{(ﬁmu L S‘B‘ﬁ?f’s%m iﬁmw%ﬁ‘l en
refe

[err] is an a Iiﬁmler Mﬁ&‘ “%18 Tﬁr ?Juﬁﬁ mﬁ [gl
exanpl e, 4e aBovBRirvid 0" OUp, an ethyl gro °“ for '"t

-20 linear, phémigél s%sﬁr){& tﬁe y upQqu rohdgl'

n- bsiLyl group, spaciiit- @@Mpled) HIOME novadl Btogﬁﬁé/ l’:orﬁﬁ'o@r\@mcl@ﬁ H&%é’é—mg B 2-nEbhRONYutyl-
group, a de@idspgBOUD ©(3BB-1PRHEIREHbhtEBYEIRhexTiPROsEHiItaN C Nepls@b K- ﬂpa%gﬁﬁuﬁtz&-
for exanpl e phdngiplsptiite, 0 BiE,6,8GT-ipidyl-Bnaphtiyi)ipytres@pidbiite, ANbid(3, GQ-W-A() @20idphthyfi(4-
t-butyl grobiphengi)hesphitel bis(3B,8atribpropyl-L-ndphthyl)(4-geiphenyiJonespRitss bis(, Gfd-tﬁ-)‘bl’oﬂﬁ-@‘“@h
may, for 2ex&ypl-benzbyphanygobphiie mis(ale.acti-Bprppyl-2naplibypdiekiyibheti)phoSphité, bis(3,6,8-tri-i-pro-
2- met hyl cyc pit2enptithyhi¢omethanesulRnylivhenybphiobphite; y C | bisgd6BHri-gprapykR-naphthyl)(4-benzenesulfonyl-
2, 4-di met hylpb%w')mmm | big(.881i-inropal-22napltinyii)(4rielyenesytianyiphenyliptisphits isis(3,6, 8 trisearntyie
or cyclic al2 ’t’lﬂ:l ')B@éwh'tﬂl@'sﬁisﬁ Etrisecthytylr?-naphtbyljoyclohertylpbasptite chistipe-tirse@butyl-2-

P ?ry p

cycl ohexyl prsehitay r BigE. ﬂew@tai—?eww)qusnmosme bis(3,6,8-tri-sec-butyl-2-
bi s(3, 6-df phepyliRhasphita, bi Q-Wsspcb ApRhtyl)(4-acetylphenyl)phosphite, bis(3,6,8-tri-sec-
bi s(3, 6, 8-t ){$benzoy| l)p I3£3.8,Bri5izsperputd-2-naphthyl)(4-toluylphenyl)phosphite,
bi s( 3, 6- di C-bytyl-2- 'Et I‘ (F%? IH)B )ghosphlte bis(3,6,8-tri-sec-butyl-2-naphthyl)(4-
bi s(3, 6, 8- {:y?n_y ) i %’%T = I)glwtoluenesuIfonylphenyl)phosphlte bis-
bi s( 3. 6- gk = _all)pB 2 lg o% ite, ﬁbéf 1= q’;)- ’phthyl)cytr:‘lohe:ylphgs;()hlte bis(3,6,8-
X i © osphite, bis(3,6,8-tri-t-butyl-
E: zgg g di iB n'l h i &-nt lla ht% I;ft%nyl)phosphlte bls(368-tr|y t-
b1 (3. 6. 6. { ey Wlﬂ}g Stk ha \Jl)g% mﬂm\ B, L) naB&thyl)é)t’E‘tolr%enyI)phosphlte bis-
%= -
bi s(3, 6-di Isaulaélﬂwiph&’nyw;ﬁwgﬁ-{%y|b)s@/d?d-tﬁﬁl 'Em vl hwo‘ﬁmnesuIfonylphetnyl)tgf::s::ﬁzthﬂ)g[;%e;-
bi SN.3, 6- dib t @isbe-h-atytj-2-rapmByIktibiyhphosphnse | HiREOS Ry 2Ehaphthylicyclohexylphosphite, bis-
bi s( 3, 6-di tE!:G;B-t&(Q@d—n—éinleephﬁHw|]§rﬁWh@bﬁﬁéy| ph&{SBb-ltrf(@c -n-amyl)-2-naphthyl}-p-cresylphosphite,
bi s( 3, 6- di phieldgB-tilsen-hinyirg-hgdphthyi)4bigHeayphdspts,phi thi[3,6,8-tri(sec-n-amyl)- 2-naphthyl](4-acetyl-
bi s( 3, 6, 8- t pheng)phosphite\pisi3 B.8ruiélgrainkayyl)-2-paphthilitschdnpdypb@igiighesphite,  bis[3,6,8-tri(sec-amyl)-2-
bi s(3, 6, 8- tF?W@Y'l(‘l'@wphemﬂ)ﬂ@qgmthyb@HGG'Ylﬁe@h-emyﬂ PHiepktiii4rasthanesulfonylphenyl)phosphite,
bi s( 3. 6, 8¢ t PiBIB&Sri(xpaypiamyl)-Aragphihyii4-henzanesutionlyipheoyiphasriyite,n h Olbigi$i6.8-tri(sec-n-amyl)-2-naph-
(3,6-diter rt ue@snﬂfa y)phosphlte bis(3,6,8-tri-t-amyl-2- naphthyl)(t-butyl)phosph|te bis(3,6,8-tri-t~amyl-
thyl)(3, 6,8 21’?H é')cvd%'a hoszh'ﬁaﬁﬁ@m by &n@kghwzphwpmmte b-s(368 tri-t-amyl-2-naph-
(3,6,8-trit Y o "°92 'ﬁ@:ﬁ )l( b'Pha'y') ¥-2@aphthw
(3,6,8-tr] tnar g "YJ}QB@ 'P-t é's E&ﬁeﬁm—?
a novel pho {3 ﬁi{’ ';'t%] %‘j 8;',(,3{,, a:. .s( 68tr6ta nyighen !@P'P‘fh't% as-
2- napht hyI If@ " t o FI
1,2 p (1,1 2-
and [err] '§:m@t Iy h}ll?p\‘. ' \? | % lﬂ]é.\?.% t'W 15“"]'

M posi tion gy lg,gsﬂn-t‘posq,g i@
conpound gof tnm@thylproﬁB-Z aghq'é ne&;ﬂ) ng?phl Y

IS
I
it i o
2-tri ro |)2n
each of [ eprehylpfosphitd, Flﬂé]iﬂé iﬁh Rtz tFery OzlananhﬁH bdnkddtofi yl) Yephi
di fferent hpdpammetipiopgi-2hphthdid-toRAsHen pis[3, @a-_tgjﬁ -ﬁm&ﬁﬁdr&ﬂyﬁ’@-ﬁapﬂ{ﬁ 1(4-
whi ch nmay haetanesdienyiphaniiphosphiat Bis[3,6, ﬁtﬁﬂnethﬁpram kﬁﬁ hymi-eéieeneﬁfforﬁlp gy!
group which nay have a substituent onIy at the rn-position and
p-position, is particularly suitable for_use as a |igand conponent t oget her
with the Gioup VI1 netal conpound for the hydrofornylation reaction of an
ol efinic compound. The hydrocarbon groups at the 3-, 6- and 8-positions of
i o the 2-naphthyl group for [err] are preferably substituents of the
followng formula (V): [err] wherein each or [err]is a hydrogen atomor a

4-ace I



Further, with respect to [err], the preferred alkyl group, or the preferred
phenyl group or substituted phenyl oy |s the sanme as the al kyl group,
or the phenyl group or substitutedEB |56 up for R3 in the 20 above
formula (1). Specific exanples of the novel phosphi te conpound i ncl ude

bi s( 3, 6, 8- pHobphits, Bﬁ@ﬁé{és@mﬂ&%ﬁ:ﬁé&hﬁ&&w aké(dh)n ll(ﬁméﬁgdlf&ﬁﬂpheny|)phospmte

bi s( 3, 6, 8- 1T iA- hethddOBY pre |ﬁb’i9 ( I of the present invention will be
bi s( 3, 6, 8- ddstribbd. [Fo0dXsimple, phcsBhYrdRWichiori Httfdh compounds of the formulas RioOH
bi s( 3, 6, 8- &ndi Ry OHD WhgIdih Ry ArIPHNY hiél QS'dbflﬁdaﬂﬁweRMQmIlf f a solvent such as toluene in the
bi s( ,6,68- brosende- ifr @ hydrogan roapidehisbeploft sudhi &N&1 Mithihé) N Bint & corresponding monochloro
bi s( 3, 6, 8- inweimeliate robihy lforrRula AR THRYIO)KCE; anie iy theh A:astbd WHACGH RIgbHoEcompound or a phenol
bi s( 3, 6, 8- tompotnd paf Ay fornfldean B2loH vierelinhRd: ) i§ s lulefirizd \id fHa eftwyrlula NP PIRG tpRasence of a
bi s( 3, 6, 8- hwdiogén ¢hlorige,lecedion ayshtak ph prfide,twhbrekyt @ hereypopditigoshpéphiteecompound can readily

bi s(3, 6, 8- l?erl?mqucqﬁro XI 2- napht hyl ) (4- met hanesul f onyl phenyl ) phosphi te,
bi s(3,68-triThg 0 p i Yhe prasen nverdion) hdsomiphturs et it \B9 pulkyshytiiotaghon
bi s( 3, 6, 8-9pyps jat a"s! BrPa i'ﬂ"ﬁyfl taaemoftthﬂ e gty bergupp vdieh i9 hoindasish phasphorus
bi s(3, 6, 8- \far n % 2N and g\O arrﬁ\'? 7:(9f!_tcb r ﬁyg pxygen atom is an alkyl group or a
bi s( 3, 6, 8-F ?yl ggg’ [}ﬁ}ﬂn l% §% 353Redd rﬁtrtxqéure presents high stability as a
bi s(3, 6, 8-

6 %-

bi s(3, 6, 8- drdenic Gs B %f 'economical aspect.

bi s(3, 6, 8- Iﬁd’voleve? &Cis quéﬁ Ee‘le%feﬂ@ﬂ 4(33 ly from 1 to 100pmol

bi s( 3, 6268- kel MEE phstrad ch will be described
bi s34 6, 8-Hefdimafid?.C- butyI 2 naphthy (4- nethanesul ony p eny phosp i ?

bi S(3, 6, 8-t I TheS@XGug VI }btalooMBetid tbyue)Léé& .n%mmni.myhe&%mdmmgeﬁe%m

bi s(3, 6, 8-fiokn G@EL Vil ialdition meRNuBYY ke thédidn| cdBRe SistinfiR, ik YAbELRAN REBRL Gnd B S-
(3, 6, 8-t r i mikturb Utheydof. Pretarah ttypes Jof the metay derheip) ichiit and platinum. Particularly preferred is

bi s( 3, 6753-rhodiunt. Thafox inJvhivh et rpip) \ily mbah@mpbyal Gsifddidorted, 05 Gdt Dalicuarly ffited. For
tri-t- but ydxabple afuddiuiny indyp be lingbrpdratsd mi he form of rhodium metal supported on a carrier such as

bi s( 3, 6, 8-alunina; siliga or/4ctige- ¢arnom t2h yriolganic orrergayit jsélosf tloditme, suth as(rBad@imSehloride; thediiurh | -
2- napht hyl qt(atﬁ. U)Oﬂhéngizpff?hd\gﬁwm tfermate, sodium rhodium chloride or potassium rhodium chloride, a

bi s( 3, 6, 8-qnelpting -gempeaund Bt rhagikm ewha@@mﬁ Ilbefwy Bgeb/h @eqiimatp.cor a carbonyl complex

oh
bi s( 3, 63"8 Goppound °b[|1°9'1‘m BUehagsh I{ é‘?ﬁgg] eh?;: M ekadeeacarbonyl, Wudich-
bi s( 3, 6, 8- '? rhodium,fefr b?wh Q1) H@m ph % repfgseqts 1,5-cyclooc-
meﬁ\e?mw@eﬁ el H?}Zé‘ [§prpiRound such as

3,6, 8-t ion jt
; | Gl bbb ] Hos 7., Pl o P:a_ I°h6 qach-

bi S( 3,6, 8 d[loplatl ?%r ?las ﬁ. §bonyl a
of 11 %ﬁgﬂg{;m compound such as

bi s(3, 6,8
he Group VIl metal

bi s[ 3. 67 8 ,k“"dzughp%ﬁ ! u
bi s[ 3, 6, @(Es Rst vgée eCl¥ o IQ\ﬁsohje u ually latgrmmed from the

[3,6,8-tr 'ﬁe%ﬁ&ntrb'f #3Vda i Q@W BQQ&Q@ Eit is usually selected within a range of

bi s[ 3, 6, 8-fol d.655g 'ﬂ)‘é‘ﬁ}’ﬂ)r%fét%bl?ﬁ@fhtolkﬂm toof T fagrd 'p RHok€t to 300 mg, per liter ogfthe

bi S8, 6408-didhihié Svipolimdfdldaltalated R kY hatdi hQWr&rﬂQQﬁ RB&tHR zone.

bi s[ 3, 6, 8-t r THeSE6up VIR Msta) compbimp hdrity E]cérﬂon?pﬁﬁélex active for the hydroformylation reaction in

phenyl ) phasgxeadtiensystprd, 6, 8-tri (sec-n-anyl ) - 2- napht hyl ] (4- genzoylphenyl)phosp

hite, bis[3,Eyr8hd hydciamylativy ryacton, aaspidnnyd hdt heteasarily| Bl | Hopbds ihdcessary, a

bi s[ 3, 6, 8-sowént nert tortheghygitojorniylatiarpreadtigr hfylberapiplogatic 8 plefeosd/sofviue mal, i eranip, bea 46

bi s[ 3, 648-selufated dydropay ¢o)np2um|ammaayeqaoeaommmubﬁwﬁmewue)cpiooammam

bi s[ 3. 6, 8-hyfPqazher comenyid Fuch -as Aeluens.iylenq pradadestylpenzena Biketand sisk iay layatime.sqidtiyl e,

bi s( 3, 6, 8-Keone o mpHy! °§wln P-1AP| otifer suaht a5 thrshysisalian er, digxane( 9r @) estar rsiich asaetipl -

2- napht hylaf %P’cﬂ‘né? 'gﬂ\ﬂﬁ ite,
pyeq i

bi s( 3, 65 8- t | Hhe, Pﬁgﬂéﬂtl hygroformylation reaction are similar to those
bi s( 3, 6°°8- QP:F'T"o y 3' H’ ; {\l%mely the reaction temperature is
Pcte ? 0 C. The reaction pressure is
5
mar %

r‘: g n IIy IH'I ﬂ retaglon rate thereby brought about.
bi s ( 3 Ju §grcw h or n | ’b no substantial decrease in the
bi s ( 3 6 8- |t|e S0 . ase rct a t ge of concentration,
| h | I o om ’%4& % E the amount of the
invi

[y )53-!

bi s(3, 6, 8-
b: SE3 6, S'EI‘;)&: u A lfro _19%3 Pﬂarf%y from 5 to 100 atm,

6 (H2/CO) is selected

bi s(3, 6, sug Iy , [E\ VR -

bi s(3, @58 tr'l'rrethyar%m ion0 dﬂap LJ]MA |H¥ QQ thbaich syste a
i S( 3, 6, B-bhich sfotoH an &gHESEAINER Yomloflor HE BB G4 ;mx ah e 1ot
(3,6, 8- tr'akkhyﬂgléhd 3no didnsh ¥ Il)tﬁ)ﬁ]f B BE GORALtbd 8P Ld Qistillation. Th|s
bi s( 3, 6, 8-diskillatidn- rAéthtd-ray b3 RBAdMNEY Ma&dai.ddaﬂ $om oi ﬂ 533 dofducted
bis[3,6,8-tri(1,1,2-trinethyl propyl)-2-naphthyl](t- buty )phosphlte
bis[3,6,8-tri(1,1,2- trlnethylpropyl) - napht hyl ] cycl ohexyl phosphite,
bis[3,6,8-tri(1,1,2-trinethyl propyl)-2-haphthyl]- phenyl phosphite,
bis[3,6,8-tri(1,1,2-trinethylpropyl)-2-naphthyl]-p-cresyl phosphite,
bis[3,6,8-tri(1,1,2- 55 trlnethylpropyl) 2- naphthyl](4 blphenyl)phosphlte
bis[3,6,8-tri(1,1,2 trimet hyl propyl) - 2- napht'hyl ] (4-acetyl -



6 presence of a hydrogen chloride receptor such as an amne, to obtain a
correspondi ng nonochloro internmediate of the fornula [err]which is then
reacted with an al cohol corrpound or BPP3E64 Bbnpound of the fornmula [err]
wherein [err] is as defined in the formula (III) in the presence of a

BKS;B%?[‘ eC2| ‘Rﬁé’dﬁ‘qﬁlg};sg tp?éssd: Tu Crl]rgt?ss E’g%dﬁam or W%uces ;}f?féuf]or 4 etg Sﬂ?%l A i'§ guitably

f"° requrres The
conpound of stRUoREE ?’e
Ry ocar bon TR S ?fr'a‘ on's" 'of°"3'a°c%“°5'§s U R ffgreot to the

2-napht hyk gr ompse prmhtqri\rehtﬁn hprg%dmérrpo &FHBQFn% Vd Qarff) PRteHECH rﬁa%%mres i
anot R8r gr oehyaBARshever, ifP N HGIETIatibh BteB s QHSHERUIR TR SsPBrmR ﬁ

a phenyl gramptdwawi ng no substituent at the o-positlon. Such a spec

struct ure presNow, thelmettiod st thdprbsehtyinvahtion willibg ABErisaGh fifHéP détadl vwith Peididricatd Bkamples

i nport ant  f dHoweles if shpulo i@mederstodd thieprasdaICinvention! i8tky o REHAB YoskicRl Byt sudtd Spbcific
15 Futt Hxamplegi t h t he organi ¢ phosphite |igand of the present invention,
no substantial decrease in the activities is observed by an increase of t he
amount , and BEXAMPLE iseful within a wi de range of concentration, which is
preferred al so fromthe viewpoint of the process managenent. Accor di ngl y,

t he anount of '{"‘ﬂéﬁ' #1Fige! gptenlqyp ot rmagnetig sHrnaolpe hauing preigtemel capagibingfi2Bhmi 590 m1
sui tably ’6et°e7“}1‘?°r?€ ?hﬁ"f“ﬁ%°'§?!'l?ﬁ6’¥rf’&§f'z% buytene {9 ek @f m-xyjene, 28 mg<Q,e88|mymol) of

sel ect ed wi t 519(10 mmol) pfides(3.6¢ "&P‘é!"‘&t??%}'ﬂnﬂmmphﬂet‘we
100 nmol 20 9% ° b“"Pr‘H :::@ '; °~r s'i'n“;? ri Gf Wsra“‘f’?'%gras Fleh%ﬁ Vithenitrogen: he
G OUp v l el l on %9 W%S njectrg)?td 'Ff Of E ‘A p?s rhlgt'ralc,f
conpound 4,0 :E&n Aaem r.§§@rr st re‘; Bhaving an

sel &gted fr %nﬁ’n@&’& e of r an the Ih ssur ¥ :;;o:lave was
platinum i fainbsphdlic BrRbdurd hr‘lmlherdd t&way

types of th%ndEQEdiby Q:hlroh BgrapRy, wHaleBy fhe% erQ @Bf' tﬁﬁ%ﬁ géarﬁ erI Awaspffnﬁl % Bee d
i'S 25 rhodi @au% Thed b, Edbkydefen$, §ilkEord; Qlébholb )th Coﬂpoun

i ncorporased, is not particularly limted. For exanple, rhodi um rray be

| ncor por at edXAMPLLESe dnadm of r hodi um netal supported on a carrier such as
alumna, silica or active carbon, an i norgani c or organic salt of rhodium
such as rhodi uthecdpertiandeas cdndatitagninnihé rsaine , manhe dasuim Bamblat £ exdeOthbtUte rhodium
format e, sod@Pnesntietiondind the F¥Rhoriodwreochangstl.akhs irasnitsr drepshiowninClable 1l itadetherawita ltel réduits g
conpound %f IfB@@Plem such as rhodi um di carbonyl acetyl acetonate, or a
carbonyl conpl ex 30 conpound of rhodi um such as tetrarhodi um

dodecacar bonyl , hexar hodi um hexadecacar bd®d1 [err]-dich- |ororhodium
tetracarbonyl, [Rh(QAC) ( )[err] or [err]wherein COD represents

1, 5-cycl goc{ ExemieneP/RJeiter] Eanaiiion 'k dotenb (98| SVidld 61T RbHYHe §6) 25 bIBGhbIYELS
for exanple} aNeolalmoleatig)gund such as di cqbalt octacar bonyl or cobalt
stearate, a[plrgtirum campoynd SUCIL TS pi arimitaci Sqejormeyin llcxaul-

| or opl at i nat-e—o¥ ';nfas-s-r-u-m.pl.af'nafe an ididium & ;mnllnri uch as3®ridi umn
trichloride|or 2irildi urdOcar jonyl , 48335 pal | 4di um crsoqi)ound sfich as pal | adi um
acetdte qp pal badr um cgl or| de angzg ruthefrum corgp?und Su¢h as ryrnentu

P NTAP_N BT ] odal LN~

trichl ori de "or—tetraantre—t yur U/\y\,u: - 6t+ttrettHh—€
the Goup VIIl netal conpound is not particularly Irmted and the | ower

and upper Igw ay e usual ly determ ned fromthe viewpoint of the catalytic
activities e econom cal feasrbrlrty It |s usually sel ected 'wWthin a

T e R

nv'i r~|n Thn E-YaaaviTets n'F

herlc

as &
cal cul ated @Iﬁ'orﬁ (3 ag?bﬂﬁg %’3 Qggﬁo%Thrs content
Goup Vil ngiad rstm&mﬂﬁ dodd |5F§ss§fe G&k % thecigm %f&ee@ﬁ residu reb
hydr of or mo/| ilthifda, S0SAE bof A8 oltéheliddmer Miule! 42" hsetlik ERIMple Cdnd 15‘?7\1 &?%5 ¥ %
reacti on,% aTRoOmRtwas FoaBod a6 &S BR 6 inbifs LA presly re [IPYERGRIPG bl thd)
sol vent i newb fird rédetonN YEY aiitstiad was bwrbdréhacﬁuig@@ dﬁﬂ)ihdﬂﬁh@%ﬂtéﬁyergs auéryQJde £s6d
sol vent nay chrénatogeaphyyherebydibe &orlbrsiom ot statiRImayal 6&sHe RS 1SRG ¥ 9254 CTh u§sno
hexane, oct det@iorationimine actlviet waa thendin theascybiak@e as eoiiared Mitteth® fifdttrbaztiday dr ocar bon

conpound ;such as tol uene, xylene or dodecyl benzene, a ketone such as

acet one, di EXAMALEBet one or net hyl et hyl ketone, an ether such as

t et rahydrof uran or di oxane, or an ester such as ethyl acetate or di-n-octyl
pht hal ate. | n T &apior ¥eseondyctpd in the same; mennercas dn Exsmple drrtapt HfsBB! gvg (0.8@mmol) of
hydr of or my| KE@8r-ramykz-naphthybposahity; was rused; insteas ef Big(38sirhiwi -§rnaphibyihesthiten At fae
conventional hydroformylation reaction. Nanmely, the reaction tenperature is
selected within a range of from20 to 20@[err]C preferably from50 to
150[err]C. The reaction pressure is selected usually within a range of from
at nospheric pressure to 200 atm preferably from5 to 100 atm nore
preferably from 10 to 80 atm The rml ar ratro of hydrogen to car bon

o o T 1 o r - ) v Al A~



55 The hydrofornylation reaction may be conducted in a continuous
system a sem -batch system or a--b%%chg‘os:*ystem In an agitation-type reactor
or a bubble tower type reactor. Fu 50 @éﬂration of the forned al dehyde
and the catal yst solution can be conducted by a known net hod such as
distillati ggur, Hal @ndisihl if C t ' , I npous
system or higohar: Heek)ch sys({flgaﬁfnhfﬁl aﬂ%'&%&-eﬁa‘é u%ft% egggu& (ggﬁleg'dg'o%?’g{ilm&l&u(hder
an el evated pressure, atnospheric pressure or reduced pressure. The

t enper at ur GOMBARATIVEEEXAMPEEL ect ed within a range of from 20 to 200 [err] C
prefgradly from50 to 170 C, as the case requires. The catal yst solution
separat ed by The skdtioh bs @nducey inibe s@)yrainaet aslh Elample N tdxédpt REABIN ngQB.o0EmRa bt

t her eof t otris@4-diyhutytphenyliphbsphiteowas SiserpinstrdCas NNSE3;E-di-b Bu}i-24MBghG lphbephitel AS!S Gosul

I n the prethesenvpraior ok $tasting materialsoctene was DOB% oyiatd: bf CsCaldshydai 87.4%, GAvidRof s Adidohdltg
materi al of®¥}n a correspondi ng al dehyde. However, in the hydroformylation
step, a™orrespondi ng al cohol also forns usually in an amount of a few %
Now, the nﬁ?ﬂ%‘gy‘(ﬂvﬁ MBl%&2ent invention will be described in further

detail with fer&ince to Exanples. However, it should be understood that
i W R I e S
EXAMPLE . . Ot aye o1 T ) X Ut ORI ng
an inter’slna%'| C°§g§'g,;y orPgl 9° V& Pt fli:ge' P%gr?"’g&déh St Y1 PF Goi3eohA 9%t ai ned
by di meri zgtdppegf butene, 10 [err] of mxylene, 25 ng (0.098 nmol) of

r hodi um car bony‘E acetyl acetonate and 780 ng (0.98 nmol) of

tris(3,6-di- int&#&%ﬁlasg'sﬁ@pﬁ{oBWe)o@ agHetd étiﬁiang h% (ol Sritbrrddl EEBL i | 1950 ms
at nDsphey eof h6thyl-2oliene, 35 Ghe Of |e§£% ﬁalﬂté?crl-@%(a%egﬁé% Mg .Sfam%) 3} To@Gs -
The \aut oc| dsaondsachipiasce@ndte) shdB1b ahd (0.9 HRRE of Sisdd-diRBhty-AnbehinyhiRGsphite were

t enper at ur ehaigediciieda hi6heh @tnickphers. Theh, the FitbFor 6f ¥elduRciVe WREALSHIE V«it@ﬁ&d&ﬁ!rﬁgn
nmonoxi de wadpclave) vaes thealed 10 130 10cuhabr sifrindd hftbrGRec1Bi poritird MadheR M 86D b §:1 @R infkduREdt
havi ng an IBGrogewt apd narboncagnexddet was trijects0 @ & el bf 50i KY/cAM2G fiohs & PidbsulelcOMEikF Baving an
react or 25 aintdmalieepagityt of 202 piz @ Tonstapt Wésstrb ecactort anall trevietemel presBuiredf Ahe ddtbciade wais

| evel of GSaintgnedeat povel af SEkg/ani@. Afteribe reaction for orfe Hooniths autbdieme el @olediur®i prBsRd
cool ed andoimegehsri¢ pregpuiepasibe cantant wasstakrer outaundert daitragem Biptospheras THeadotant Onais
under a ni¥R9E PY SEHEURIPRIQoERPhYT wherekyrthe panvessien of thel Sfartind nimjerig2smethyl-2-butene was
chr omat ogr’aPye Paf8dfeby t he conversion of the starting material octene was

found t¥ be. H‘@E%I of [err] aldehyde: 90.1% vyield of [err] al cohol:
et

3.8%. 25 ES The operation was conducted in the sanme manner

as in Exanpl PhalreSHSE :}sctn%t Jlfrl‘q g hogi um cone gr@t L on atntdtt he P/ Rh ratli Q

were changg :{?}%‘ , H%%%i@ig %&?%1@ imclad ey a%rg’@P ?E? 79O Pumhd 30
Exangl i 2 VERDTSRePEYYIBRIsENE: 494 roptiel d

:)1? [e(rfi:rfg gr%ﬂy en.(g%?al e "glff’Ferr'TE% "Igg'ﬁ%-(' % No. (nolar ratﬁg 1

10 EXAMPLE 794. 4 90.1 3.8 2

30 93.2 90.5 1.8 40 3

3 i Into a 809.m4. four-necked flask equipped witiPd stitrer and a reflux condenser, 1.57 g 0.5/ ANRLE 4
45 >~ | w [phesppdres tichiditié @id 201/ o adhiehd Werb Ghar§ed @l IsBrred! UNGer HUMiRUgbR YifholRsre. A
cool ed andinjfasn geisttuteo camipiEle 7a6 | & (E20SMOIY @ 3BIBAr-i-Hi/I-B-AEHhMOI 268Sg YEIEE Mo Wk
under a nittethylpemine sndre pit cof @luerid) eras dmipvisst addériSto ativcdbyberidsoyved® Period of one hour at
chr ormat ogrregrhipmperktans ahder stimingcAtex/tbe diopwisecdddiidnastirring rasredntinubdiht ran@d 1O Pora@s for
found t o Kfehayrs. Bhen, Fhniforme orituse tompeisingl it 35 gl(0.e1d roniidas reyciahexana,dl.27 @ 205012 endl) Bof
separ at ¢ ttfrhylagingeand 20 deth ¢idtoluenpowashiurthgr Jtopwisenaddedh over si mivied bff a8 mibytesitt rasnme d,
90 [err] dJPmReflire; Thesnibe flagk was hetes: inign oil bath, arrtitie mbruBvearsitaed fon A HoutOto cprepletdy Of
m xyl ene ?a(’?\'&'aeﬁ'ﬂ"'mlé’ pfi tietoylamingglydioghinride @rodeced 39 a] kypiofluctby dhe Badtion, wes
under a prEXET & Heten T%\gg%’}e]as e spiveat wasdistiled off ypdep eodyicad prgasure; Fasthe residue,
reactiog. cIng a Ia§%t?;5t(}'8 qﬁ? & wﬁ'F?gs"E% Pg%'ﬂ‘, °gﬁ'ﬂ? PrRchitateq, golid yrep spltectagy by
anal yze% W . ﬂéﬁ; ted and suspension-was ed at room tem erattire in 200 m1 of acetonitrile. Th'en, |t.was coll_ected

fi n, and dried to obtain 8.0 g of bis(3,6,8-tri-t-butyl-2-naphthyl)cyclohexylphosphite (yield relative to
charged phosphorus trichloride: 93%).

EXAMPLES 8 to 11
55

The operation was conducted in the same manner as in Example 7 except that instead of cyclohexanol,
p?enol, p-phenyliphenol, 4-hydroxyphenylsulfons, or 4-hydroxybenzophenone, was used, whereby bis(3,6,8-
tri-t-butyl-2-naphthyl)phenylphosphite, bis(3,8,8-tri-t-butyl-2-naphthyl)(4-biphenyl)phosphite, bis(3,6,8-iri-t-

10



chr omat ogr aphy, whereby the conversion of starting material octene was
found to be 92. 7% Thus, no deterioration in the activity was found in the
recycl ed use as conpared with the f EPA S08P8AB1on. EXAMPLE 5 The reaction
was conducted in the same manner as in Exanple 1 except that 861 ng (0.98

k0 SR Nipls@ 6HaR-1-bARS-n

mol ) of trbs{BuSisri ezt b
(T (3.6 di oy gantleaaiondplRahiiind f T s LS

t he conversgmgprgiusﬁ-fc%ﬁdbpg material octene was 92. 3% (

al dehyde: 8

iy
yi e of [err]

. Hife stiicRled ofthe bRV phosbhidédmipounds WS ascbitdvBAARAL I VRMEXWIMBY- BEGL Jine:-

react i,on gvasxgnsspNRA method PEOE 3NN -FRADL)Edn ddimenial dn¥IPsiand alSIMS GRSy ankipsd (HRaEHR
mg (07 98 met-2008)f Trelahdytical daluds ale-shownyn TddRE R laadddosphi t e was used i nst ead of

tris(3,6-di-t-butyl-2-naphthyl

phosphite.

As a result,

starting material ocfene yas

of [err] alcohol: 2.p%. 2038CQO

conductedein the sane nmandeg a
of tricycl ohexyl phosphi8e3was
tris(3,6-di-t-butyl-p-naplthyl

T Lerj] a
A\VRLE P The
AN

of starting material{ octehe wa
of [err] alcohol: 09
magnetic 8tirring ty

t he conversi on of

87.4% vyield
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nver- 15 sion
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. 46.3% vyield

es$ ws{ewl aldt ogl ave of

30 mM 20 of
10 ng (0.039
89 mmol ) of

=4 nitrogen
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1%

ol 3078
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)
2

Mtk nitrogen.
t ge
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and the iaaternal press@®e|of t
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wher eby the conversipn of}the

to be 78.3% 30 RATI VE EX|
same manner as i n~Exjanpl el 3 ex
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four-necked flask eguizpped wi t
(0.011 nol) of 40 phpsphgrus t
and stirred under a hi€r8gen~a
g (0.023 nol) of 3, 6f 8t Bizit&b
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dropw se addition, sfirrieng wag
Then, a uniform m xtjure cqnpri §i
g (0.012 nol) of 45 frietayl am
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200 M of acetonitrile was added to let white solid precipitate.
precipitated solid was col |l ected. b
room t eénper at

suspensi on- washed at

was collected by filtration,

bis(3,6,8-tri-t-butyl-

tr 8 %oh sshf

tion,

The

dried and

m of acetonitrile.
and dried to obtain 8.0 g of

2- naphthyl)cyclohexylphosphlte (yield relative to

Then, it

char ged phosphorus t AVPEES=~8-to-++—$pH5 The operati on was
conducted in the sa Exanp e 7 exdept t hat instead of
cycl ohexanol , phenol] ol , 4-1ydroxyéhenylsu fone, or
4- hydroxybenzopheno e, was{ used, er eby§ bi s( 3, g, 8- o
tr|-¥”butyl 2- napht hite, E
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65 EXAMPLE 12

Into a stainless steel autoclave of magnetic stirring type having an internal capacity of 200 m£, 90 mt
of an octene mixture obtained by dimerization of butene, 10 m2 of m-xylens, 25 mg (0.098 mmol) of
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40 0~~~0" N

4a NN Ai 040 H~~~H, » H " ] 45

0 1 1~] 00, EP 0503564 B1 4) 040 O

tv 14 O HI  ~~~ 500

W 11~~~y HGaiu - dicarbonflacetyl dobtordte” i B0 gL (008EMmol of l_‘:is(é.&a-tritert-buw- N ohthyi)4-
N tﬁﬁh&llybprﬂsphite Jwere charged unber a nifrogfén thesphere. Then, the interior of the atitoclave was
HaU Nd N flushed. with nitrogen.Nrhe autoclaveivas heatdli # 186 @ nder stirring. Aftef'the temperafyre reach

Ln - 130°C, a@:1&a§ﬂixﬂ¥ﬂﬂbdrogen and carbon monoxide was in'é_?:ﬁd toa pressure of 5gn>§/cg|26 fro X
S 10{_, 5 a pressure container having an internal bapagitylot 200-rdt via a ristant_p{]essure ﬁbtor, the irfté?nal

0 pibssure of the autoclave was maintained) at€® fdvel of 50Nk@lcm2G: Afte? Md reaction for 5 hours, the

t H -autoclave was cooled ahd furged-to-atmbsphericipfbssurs, and the content was taken out under a nitrogen
0) Eq O atmosphers. @48 ent was analyzed by gas&hromatography, whereby the conversion of sta&ing* Ratbrial

*  C . * ogtgne-was found-todpe 91.4% (yield of aldehyde: 87.3%, yield of .alcahol: 4.1%). H
o) <<>70r 0 3¢ > R - ac-. -

0-'M EXAMPLE-13 0- C CD 4 c::1 o

r. - coWw * C4 20 _— e 1-4 *|fl - 04
44 *0 % reactionov&s conduozed_irf_yle same marnqer as in Examplg R except that 730 mg (0.98mmol) of)
(- _ \i'\)lis( p?* tritert-butyl-2 naphfpyl)pheny,phosplpite was pggd aaheefgg[i; phesphitgcompound. As a repylt, £
oHl 15 E@e coy_efsiOE gf starting material octene was 90.8% (yield of aldehydeé 87.1%, yield af algohol: 3.9%).

1 VIO>4fir Xc [R e 0- CN~~~~~~ o] CR=~0

Cva & -4V ¥0f ™ 04 >1 1 041 CDH | 014
~1 3(k I (46 reaction was Bhducted-itthe same manner as in Example 12 except that 735 mg (0.98 mmol) of
EU~-C ; WD, bis(S%.&tﬂert-butyl-ZQQph?h l)cyclohexylphosphite was used as the organic phosphite f° u E
0 533‘ 0 result, theUconversion of sta ng material octene was 84.5% (Xield of ald?_lillyde: §g6°:/f, EIQFOOW‘
10 1.9%). 0 : ov, ===
Cl' /-1 45 t~ot0 O . v-1 50

EU EXAMPLE 15 - 55 EXAMPLE

12 Into asstainless steel autoclave of magnetic stirring type having an
I nt er nal capadifterythe ¥ea@0 forl5 hddfs inithe same manner as in Example 12, the autoclave was cooled and
purged to atmospheric pressure, and the content was taken out under a nitrogen atmosphere. Then, the
content was distilled under reduced pressure to separate the formed aldehyde. To the distillation residue
thereby obtained, 90 mt of the octene mixture and 10 mL of m-xylene were added, and the mixture was
30 reacted at 130°C for 5 hours under a pressure of 50 kg/cm2G in the same manner as in the first reaction.
The autoclave was cooled and purged, and the content was analyzed by gas chromatography, whereby the
conversion of starting material octene was found to be 91.1% (yield of aldehyde: 85.8%, yield of alcohol:
5.3%). Thus, no deterioration in the catalytic activities was observed in the recycled use of the catalyst as
compared with the first reaction.
35
EXAMPLE 16

The reaction was conducted in the same manner as in Example 12 except that 7.5 mg (0.029 mmol) of

. rhodium dicarbonyl acetyl acetonate and 241 mg (0.29 mmol) of bis(3,6,8-tritert-butyl-2-naphthyl)(4-

biphenyl)phosphite were used. As a result, the conversion of starting material octene was 86.1% (vield of
aldehyde: 83.4%, yield of alcohol: 2.7%).

EXAMPLES 17 to 19

45 The reaction was conducted in the same manner as in Example 16 except that instead of bis(3,6,8-
tritert-butyl-2-naphthyl)(4-biphenyl)phosphits, 218 mg (0.29 mmol) of bis(3,6,8-tritert-butyl-2-naphthyl)-
phenylphosphite, 250 mg (0.28 mmol) of bis (3,6,8-tritert-butyl42-naphthyl)(4—benzoylphenyl)phosphite, or
259 mg (0.29 mmol) of bis(3,8,8-tritert-butyl-2-naphthyl)(4-benzenesulfonylphenyl)phosphite, was used. The
results are shown in Table 4 together with the results of Example 16.

50

55
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of an octene m xture obtained by dinerization of butene,
EP O 503 564 Bl rhodlun1d|carbonylacetyl

25 mg (0.098 nmmol ) of 12
PRSEIHE B tritert-butyl-

acetonate and 806 ng (0.98 nnDI) off

bi phenyl ) phosphite were charged under a nitrogen atnosphere.

interior of the autoclave was flushed wi th nitrogen.

10 M of mxyl ene.

2- napht hyl ) ( 4-

Then,

heated to 130[err]C under stirring. AbpeL jhe tenperature reached

130[err]C, a

to a presgure OT

U KgrTerrye rroms a

ressur e Cul

l. oll 'l

t he
The aut ocl ave was

:1 gas mxture of hydrogen and carbon nDnOX|de was injected

i nt e(nals ggg@iy of 200 M via a const jabnpeestod 4vieagtof . |l d e

i nt er nal I'e | Phosbiei et MAGWAS [IBENbSE &ys Lglaeh sae! | Hic

kg/[err] he reaction for 5 houfggythe autdq g d
purged to i.Cc pressure, and thejlcontent wa

ni trogen The content was an#l yzed by ggs chromatpgraphy,

wher eby ¢ of starting_mategial octene mas found to be 91.14%
(yield of : -@I—dm hol gg4y 1% .

reaction ;zbsa - nermer as i1 n Exanple 730
nmg (0.98 | b s(3 6 8-ritert-butyl-2-naphthyl)phenylp osphlte was
used aS1§|C'U|gan c—phospitte—tonpotie T AS—tr—-eStH =S~—t-f3 | of
starting fraterial jogtepe was 90.8% (yie d of al dehy de: f

al cohol : B. 9% . = 14 q§g i onjwas conduc{ed in thel sane nander as
in Exanpl ¢ 127exch A0 T34 né*@é} 8 fmol $462 20 82.8

bis(3,6,8ftritert *gpht hyl ) cycl phexyl phosphi t e was

or gani c ;phosphi telconpound. As a result] the convefsion of sfarting

mat &t al bctene whs 84.5% (yi el d of al dphyde: 82.6¥4 yie '

1.9% . EXAVPLE 15125;Afte the reaction|for 5 hourd in the same manned as

i n Exanpl g 1% -S> oqggﬂ and u{ged to_at nospheri_c pregsure,
and the cbntent urded n tro@gh atm)spﬁéré. hen3-Che

cont ent 2s\Ras i {\ed und reduced prepsure to separate thg forned

al dehyde. | To thg;ﬁjstillation residue thereby obtajned, 90 i of the @¢ctane
m xture apd 10 m{of mxylene were addefl, and the mxture wgs 30 reacged at
130[err]( for burs under a pressure pf 50 kg/[efr] in thd same manfjer as
in the fifst The\aut ocl aQe 5 cool ed anfd purged, Jand the c¢ntent
was anafyfgediBy gp me8gP g*@ﬁg'ebySQHk cohveB&ilon ¢f seabtin

mat eri al octane S i be 9161@6 (yield of alpehyde: 8%.8% vyield of

al cohol : n the catalytic actifvities wa
observed | -1 =Y itlh the firft
reactiop. 35 EXAMPLE 16 The reactlon was conducted in the same manner as in

Exanpl e 12 except that 7.5 ng (0.029 mmol) of
acetonate gpghpeddo M (0.29 mmol) of bis(3,6,8-tritert-butyl

40 bi phenyl) phosphite were used. As a result,
OCt ARG WidosS Stodi%Arfodthve!of m
2. 7% XAl ket Z-obtéhel 95 4 of m-

manner as didarboRrapdty dcetore apd 3 atg oxet @) of bid 3%@?mt 6

mat eri al

r hodi um di car bonyl

tritert- buhgdphii W tiakygld iidér B nBbgeR dimopthesPTHeh,She idtbfor BBthé &

?ﬁo@%ﬁn

’tyl-2-naphthy (4-b|

acetyl

- 2- napht hyl ) ( 4-
t he conversion of starting
Bdneft! SRl it 3 dntoha § 10
e et gg:t%&gaﬁ ¥ 0?%2 ﬂ%%ﬁ-

enyl)-
ith
bi s( 3, 6, 8-riitrogére he Auidciabe Wasrtmptad By13p«C pltanytiniyg Ot thb @smpzaﬁren@a&& %@ m@vi't)

of

bi s (3, 6, &2k mbtue of-Hydrbgen-aiid paimintrimpbRidedvas eharged |t & prydulelth 66 RdMENM28. frofla pH&sBurd D

(0. 29 nteol
bi s(3, 6, 8-

ntgifer having an internal capacity of 200 m2 via a constant pressure reactor, and the internal pressure of
q autasleye st maintained ap b feg) [of B01kdieia.cAflesihb feactiph fn emsyhoup repiotine wasas

used. The Fe@ledpdspurged tosaimonnharia PRSI aup he gentantwasitékeh outhveder esiitiogen atrhosEhesnpl e

16. 50 55 The content was analyzed by gas chromatography, whereby the conversion of startmg material 2-methyl-2-
butene was found to be 78.2%.

50

EXAMPLE 21

The reaction was conducted in the same manner as in Example 20 except that 2901 mg (0.39 mmol) of

bis(3,6,8-tritert-butyi-2-naphthyl)phenylphosphite was used as the organic phosphite compound. As a result,
65 the conversion of starting material 2-methyl-2-butene was 80.7%.
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13 EP 0 503 564 Bl Table 4 5 Exanple

Conver si on Yi el d of Yi el d of .No. hOSphI te conpound

of octene al dehyde  al cohol 10 EP 050366481 [err]

86. 1 83.4 2.7 17 84.9

84.9 _ c|a|m§2. 8 . 2.1 20 18 '

.85.7 82.7 3.0 25 [err] 30

19 1. A method for producing an aldehyde, which gl'ngnses reacting an olef%)c m ound with carbon 5
35 EXAMPLE 20 mBioRidé! afd RdRg&SH the §r8denddlds QChraMEVIR fne I.L g‘ %i‘
havi Rg, ansi nt ecovoundatp gRddude &Tcorddfonbiihg aidbhydd, vﬂr@reﬂ a or %ﬂos

of mxyl ene, Sfomputr()] of n-tetradecane, 10 ng (O

di carbonyl acetyl acetonate and 319 ng (0. 39 rrm)l) of

bi s(3, 6, 8-trit BORNORNYOR:2- n@pht hyl )(4-bi phenyl)- phosphite were charged
under a nitrogen atnosphere. Then, the interior of the autoclave was '
flushed wiot h nvereinyeash of fheandh By woitheroay hece sama oedifidrant, 1s302-maphthyT gtongl @hich may have
stirring. Aftef StorBuente pigeidasithat et ipasheriecal Ri 361 Reris p Gybstitutéd 2-naphthylrgroub bt the @mula
hydr ogen and c#¥bon nonoxi de was charged to a pressure of 50 kg/[err]2G
froma pressure 45 contai ner having an internal capacity of 200 ml via a
constant pressure reactor, and the imtsernal pressure of the autoclave was
mai nt ai ned .at a | evel of 50 kg/cnG fterRthe reaction for one hour, the
aut ocl ave was cool ed and purg

pher| C pressur nd the content
was taken out under a nitrogen re. The content anal yzed by gas
chr omat ogr aphy, whereby the

starting material 2-nethyl-

but ene wag found to be 78.2% 40 £XANMPLE 21 The reaction was conducted in
t he\sane manner as in Exanple 20 é@ceft that 291 ng (0.39 nmml) of

bis(3,6,8-tritert-butyl-2-naphthyl)phenyl phosphite was used as the organic
phosphi t e conpanareih. RAS ad: L6 Dhjahic glbp, bede® BME! BY, 5, @faﬁt@rﬁhicﬂ%aﬁs%'%e or
2- met hyl - 2- but diffeesntiizsa 1/Arogéid atcheor an ofgfanic gfddp, 3kFRBE @aéﬁ-lﬁﬁhtﬂyl groug WHidA Qichy hVe a
produci ngsan adubstitvenie® avbliedyl grop@hitic B8y L@ & SibsBudht) oO(EEEA AkyE grEs WA Mhy Waveh
car bon nonoxi cubsiitudntlis dsed geseid anganka phgspldteeorsuaf a Group Vil netal conpound
and an organi ¢ phosphite 5 conpound to produce a correspondi ng

al dehyde, wier&pineged @P@?&Fﬁgdo SHaivs hhihersincRynip @sabbtitubnt toh the fiamuia FGR: R ) Rys | wtereln
10 wher ei rPaghehRioef 14e#"ﬂ]ﬁ1_wr'ﬁ 2 Ihydvegen tatem ladluesianted bydragarbéregreupt or @ Bydeocarbon
2- napht hy¥f  gr CURPuiti PR AP whigle may kayea substiteont | provi ded t hat at | east one
of [err] is_a ubst(ﬁutedZn ht hyl group of the formula ( I [err] 20
wherein [erP]i eg‘efhg ?TWS'P%Qrﬁ' driagsin eaghcpf 5&&'}? %f‘sf%ﬁﬂ‘thmr%hmﬁ%&mwmt(ﬁe

sanme or di fferﬁ]n bﬁ%Mdr o&en at om.or an o ani ccgr OUP and [err] a
im_1, wherein the roup I"'metal compound is selected from the group
2- napht h% gr Oclcip&ém‘) &ﬁz ¥ho m ru%emum palladium, iridium and platinum.

5. The method according to Claim 1, wherein the olefinic compound is selected from the group consisting

of an olefinic compound substituted only by a saturated hydrocarbon group, an olefinic compound

v substituted by a hydrocarbon group including an unsaturated hydrocarbon group and an olefinic
- 40 compound substituted by a functiona! group containing a hetero atom.

6. The method according to Claim 1, whel;ein the organic phosphite compound is used in an amount of
from 1 to 500 mols per mol of the Group VIll metal atom.

45 7. The method according to Claim 1, wherein the catalyst solution separated by distillation is recycled to
the reaction system.

8. The method according to Claim 1 wherein Rs is a 2-naphthyl group which may have a substituent, and
R: is -C(R13)(R14)Rss or an aryl group which may have a substituent, wherein each of Ri3, Ris and

s0 Ris which may be the same or different, is a hydrogen atom, a fluorinated hydrocarbon group or a
hydrocarbon group.

9. A phosphite compound of the formula (lll):
55 P(OR10)(OR11)(OR12) (1)

wherein each of Rio and Ry1 is a 2-naphthyl group in which at Ieast the 3-, 6- and 8-positions are
substituted by the same or different hydrocarbon groups and which may further have substituents, and

) | AR




25 substituent, [err] a phenyl group which may have a substituent, or
[err] an alkyl group which may have a substituent, is used as said organic
phosphite conpound. 2. The méthod FPRPBIYBL Caim 1, wherein R4 is a
substituent of the formula [err] wherein each of [err] is a hydrogen aton1

a fluorinatedgh a hydrocar bon 3 roup, or. an ary
group whi ch %ﬂﬁ%\%@@ lr&?‘g@bgt y &gﬁr‘.’wgv.h}égﬁ'gy 14 ﬁ(?&bsgtﬁ?,nf)?'ﬁ‘?ﬂéhet’ﬁ yPSitign pRdior P‘
wherein each of [err] and [err] is a 2-naphthyl group of the formula (I1).
4. The net padnBAsprickbng to Caim 1, wherein the Goup VIII netal conpound
S sgagcaed fromthe group 35 consi sting of cobalt, rhodium ruthenium
pal | adi um 1i rVeetaHin £ GofloMing RIAB3 AﬁehyJ&%m%geh@@n@&féﬂreﬁ“epgleﬁrgergn@dn@n;lit Kohlen-
wherein the chabiidiued Wassentsfidn iGBgen®are 6ihé Ovelbirabng! SlfosMEME doP BbsE Vill Din®singt"
ol efini ¢ conpugsnischen BedspHitvdrishttiungkuyeidiyn entspthonddnaubieRyt; WOsoR6IRE Brg&hisendPhoshit-

ol ef i ni ¢ conpewindungybsformal{led by a hydrocarbon group including an
unsat ur d¢ ed hydrocarbon group and an olefinic 40 conpound substituted
by a functi orfdPRiYPBPRelont®i ni ng a hetero atom 6. The nethod according to
Claim1l, wherein the organi c phosphite conpound is used in an anount of
from1l to 500 rr’m"sf igdler detiesty R ugleich ader yarachipden tseinkana Seiffe, 2-Wapbthpigiupred
accordin d °'%H§P'éﬁ"ﬁ‘l°’tt?’|‘ea”8‘8m kpan. mjlydey; Mabgebe; dpfhmingasteng)giner der Reste
distilldti on F}’é’"? ?’?ﬁ Liystiuisre gNaphihylorupest des farmeldY) darstelitThe et hod accor di ng
to Caim1l wherein [err] is a 2-naphthyl group which may have a
substituent, and [err] or an aryl group which may have a substituent,
wherein each of [err] and 50 [eRg] which may be the sane or different,
is a hydfogen atom a fluorinated hydro®grbon group or a hydrocarbon group.
9. A_phosphite conmpound of th (rrr)y: 55 (KRRl wherein each of
[ERR] and [ERR] is a 2-naphth |n which at |east the 3-, 6- and
8-positions are substituted®)y ffhe ganmerqr different hydrocarbon groups and
which may further have substitudgtsRgand 15 * C L M S ~* EP 0 503
564 B1 R 2 is an al kyl group, or a phenyl group which may have a
substituent only at the mposition and/or p- position. Patentansprfche 1.
Ver f ahren zur Hewig tReleine nganische €1-4d-Geppedmdeutat Tiaisisdan dor Biese R0, RY, Rgind R, die

A ef i nver bi ndlsigly oddr tversehfpdemssimitinueni ein Wasksisibisian sdeb bihe bigarEehe Grypyet dafstaleind
Ver bi ndung eifadd inet 2:Nepbthiignupr@y dip (sinelviSubstiluehteni avbreisen gani (2 biesn Phenylgruppe, die
Phosphi 8 er bieteLystiienten audwaisen kanpyoder{@reine Allkplbrderey dio ciomiSubstitienten afvwgisen leohe
Phosphi t - verlshidlt@aagste Phoseityrstindupg verwppdeppigi ) (OR2) (OR% (1) worin | eder
der Reste R und R2, der Ielch oder ver schi eden sein kann, eine

2- Napht hy|g '°B °th g"°8?' rPinSh Fupstitugrlon gan FaifelyeGRsafhs Fa drstolti woriger
Maegabe,  daB P EESH: ag rsjqitatom, eing flugtipste Kohlenwasserslalidynpe ades t e
2- Napht Byl gr uppe aee fUPpq 9 ?i'éer IQpRAe, dig-pingy sf-’@“'tue'l-*@ ayhyeigasy kapn. ggrstelit.ne
or gani sch p e ste . R .
die glelcﬁ&o gﬁﬁrgﬁggﬁﬁgggngg&ﬁ%' nﬁ%ﬁgmﬁaﬁ ﬁ%é??fﬁinE@HWEﬁ3WR§WW£%”
organi sche G uppe darstellt und R3 (1) eine 2-Naphthyl gruppe, die einen

Subsyi t wend. € NerfHiH/Rich MRsphieR A, wdbeidiePVentindmydinet Satdifer aidps Igdfaus ewéﬁf iGt%ls der
Subst i t uent eGnppd, BEsteh6RY des Rébait, FHEdiunt, RlthéHidre PNakiYrh, IfdiliPSha B
Substi tuenten aufwei sen kann,
5. Verfahren nach Anspruch 1, wobei die Olefinverbindung ausgewhit ist aus der Gruppe, bestehend aus
einer Olefinverbindung, die mit nur eine gesittigten Kohlenwasserstoffgruppe substituiert ist, einer
45 Olefinverbindung, die mit einer Kohlenwasserstoffgruppe substituiert ist, einschlieBlich einer ungeséttig-
ten Kohlenwasserstoffgruppe, und einer Olefinverbindung, die mit einer funktionslien Gruppe substitu-
iert ist, enthaltend ein Heteroatom.

6. Verfahren nach Anspruch 1, wobei die organische Phosphitverbindung in einer Menge von 1 bis 500
50 Mol pro Mol des Metallatoms der Gruppe Vill verwendst wird.

7. Verfahren nach Anspruch 1, wobei die Katalysatorldsung, durch Destillation abgefrennt, zu dem
Reaktionssystem zurlickgefiihrt wird.

55 8. Verfahren nagh Anspruch 1, wobei Rz eine 2-Naphthylgruppe darstellt, die einen Substituenten
aufweisen kann und Rs -C(Ris)(Ri4)Ris oder eine Arylgruppe bedeutet, die einen Substituenten
aufweisen kann, worin jeder der Reste Ris, R4 und Rys, die gleich oder verschieden sein k&nnen, ein
Wasserstoffatom, eine fluorierte Kohlenwasserstoffgruppe oder eine Kohlenwasserstoffgruppe ist.

C




ist, als organi sche Phosphi tverbi ndung verwendet wird. 2. Verfahren nach
Anspruch 1, wobei R4 einen Substiit u%é%n der Fornel -CRlaR14Rls darstelit,
worin jeder der Reste R's, R14 und R G8Lerstof fatom eine fluori erta
Kohl enwasser st of f gruppe oder 35 ei ne Kohl enwasser st of f gruppe oder ei ne
Aryl gruppe, gli endbiigdibindbRddr Fomat@p auf wei sen kann, darstelit. 3. Verfahren
nach Anspruch 1, wobei jeder der Reste RI und R2 ei ne 2-Naphthyl gruppe der
Formel (I1) bed@maor 4OR#. Mgrfahren nach Anspruch 1, wobei die

Ver bi ndung eines Metalls der Guppe Vil ausgewahit ist aus der G uppe,

best ghendsaus Kobwiit jedédiacl Resta RBUINBaT| iR 2 RapHiFiips dardidiiel e MiRdesBhabib 3., 60-
Ver f ahr en nachuniings$telluagen tyrchdib gleicktin@déd verk thivderolNometinagseRteBaappaM bubstitidrt siidund
der Gruppe, bedieehladdmaSubsiianten a@weibdannitenddi RG, eirdi Akyigrippé Wer Qiind Phenylgruppe
gesl tti gt en Koftrdelhgliosiner Sebisttgantep per ag diygw-Bieliling nrid/ddert p-Stellumedutwéist.

A efinverbindung, die mt einer Kohlenwasserstoffgruppe substituiert ist,

ei nschl i el i'T?He"!éf"ﬁE?"sungesatti g- ten Kohl enwasser st of f gruppe, und ei ner

A efi nver bi ndup gi e r%)tﬁﬁ ei ner funktionellen Guppe substitu- iert ist,
enthal tend etn g@q" " a“°8.d'$9e‘?"?e%¥ﬂﬂeeﬂ“' (reRTendnia pﬂgaﬁt"ﬁ‘dil{" REpesE Qififieique avec de
or gani sche PhosBHi™S e?aﬂj:.’ﬁ?jﬁh Jhydragene, en © (Y campgsé de; mdtabgp Groupg\y! of'n
Mol des Mptal | glooy gg%"gftgﬁ ePRpele” VR PENAE COTpapdant; dangolpqualprs s Gftre’ dudit
Anspruch 1, wobel die é‘tdly a"t%r'?g'gfu"ﬁﬁ'?rd’ﬂ?g oy B on abgetrennt, zu
dem Reakt i onssy gehdhrt wird. 55 & Verfahren nagh Anspruch 1,
wobei R3 ei ne fﬁﬁgggﬁﬁyﬁgfup@e darstellt, die einen Substituenten aufweisen

kann und R4 - O Risans(iRiudlerehacuf 48 shids A% %t 85, URPBousE 1Y Bbntcilh Su . o o
Substi t uesat en godpeetnagtiyld<qun Peut PSHot th $uBSIRENMIRLS é:?%ﬁu ﬁroinlgﬂ_ déé@% 'Ry (ﬁ R.
gl edch oder vesssGhgrahe 2-nashib dGBSHAG Rsporfiait 2\ibmelesief T at om  eine Tl uorierte
Kohl enwasser st of f gruppe oder ei ne Kohl enwasser st of fgruppe ist. 16
EP0503564B1 9. Phosphitverbi ndung der Fornol (I11): P(ORL o)(OR 1i) (ORI 2)
(rrr)y 5 worin joder der RestspRi o und R11 eine 2-Naphthyl gruppe
darstel |t worin mindestens die 3-, 645ung 8-Stellungen durch die gleichen
odor verschi edene Kohl enwasser s{aigrtppenésubstituiert sind und die

aul erdem Substituent en aufwei se _ﬁ:h- und R12 eine Afkylhgruppe oder eine
Phenyl gruppe darstellt, die epfie E uenten nur an der m Stellung
und/oderéﬁ-Stellung auf wei st ."4lo Reve dl & lons 1. Procdd6 de preparation
d' un al dehyde, qui conprend | a rexti®m d un conpose ol efi ni que avoc de

| ' oxyde de carbone et de J' hydrogbne en presence d'un conposd de netal du

Goupe Vil et d' yg.p Q50 i 8] ugrglgnei JHE RO g ar.e acundc_;esllsdrglh d
cor re.Spondant ’de |§?&v9rh|39 id&ﬂq IOE i engﬁ\ezﬂui;% §H )Ibtﬁo rr:‘seou )f’l ﬁa%;g;l ?7, g
or gani que, un ZhAs e e g it wiyl iy o ool L S )
(ORs) (1) dangstinalU&l Gfun petd %giﬁewmﬂér%ﬁs jtfnt, 2. QUi PEUVE
i dentiques ou difffrents, est un 2 groupe 2-naphtyle qui pout porter
un subst i t uantRrodE8s! Selbr 3L IrdtBnditidtioRU 1,"B4nE SeddBr ﬁﬁ%sﬁﬁm%sﬁﬁarﬁlréﬁhda% 2Kia formute
est un groupe -ZRARARIsY ldensSisqusiiel éhdchin'dRP @iAIE Ris,! Fite TP RITUSR uh latolre dtydrogane, un
| R\ R 42 6 ~~-groupe--hydrocarboné} fluoré ou un groupe hiiifooduré, ou un groupe aryle qui peut porter un
R 9 R8 dans |sabgiitwhite R4 est un groupe organique en C a Cao, et chacun des
synboles R5, Rs, R7, As et RA, qui peuvent tre identiques ou diff~rents,
est un at ong Prepidi slon lecrevendicationgt. densdequel gbacirgdes, syratiold®R: 36R. est ureBtupé 2haphtyle
groupe 2- naphtrgioadantdia fasmyle Mhort er un substituant, (2) un groupe phenyle
qui pout *porter yn sustituant, ou (3) un groupe al kg/l e qui peut porter un
substi tuant * -Pfﬁdﬁe&a&w@eﬁﬂﬁn I dapstoqualdp semmroghdeméte] iy $rque) Ml [estrrboisi parmi fe
‘'substituant r CFB o8 Hiedium, le, ruthgnivry, lespalladium, Iiridium et le platine.
6. Procédé selon la revendication 1, dans lequel le composé oléfinique est choisi parmi un composé
50 oléfinique substitué seulement par un groupe hydrocarboné saturé, un composé oléfinique substitué
par un groupe hydrocarboné comprenant un groupe hydrocarboné insaturé et un composé oléfinique
substitué par un groupe fonctionnel contenant un hétéroatome.

6. Procédé selon la revendication 1, dans lequel le phosphite organique est utilisé dans une quantité de 1
66 & 500 moles par mole d'atome de métal du Groupe VIIl.

7. Procédé selon la revendication 1, dans lequel la solution 'de catalyseur séparée par distillation est

recyclée dans le syst®me réactionnel.
' * [ L M s *




-CR13 R 4Rls, dans | aquelle chacun des synboles R13, R14 et RI5 est un
atone d' hydr ogbne un 40 gr oupe ocar bone fluore ou un groupe

hydr ocar bur 6, ou un groupe aryle q@f‘%ﬁ%“ﬂ@ﬂter un substituant. 3. Procdd6
solon la revendication 1, dans |equel chacun des syrrbol es Rl et R2 est un

groupe 2- ngphhylsgs @&&Opda\%ﬂ L,ﬁ1f8£n'§‘4 & 50'

revendi cat I onydeiushi

par i | & Cobahion s SRR T, | ﬁ‘;ﬁimm A ﬂ:§’°§r m mta ‘:,?f::’o?;%
platine. 5. RrMY&6gas R gRIPd I@drﬁ:@a\’ﬂ%ﬁgfltﬁﬁtdu(ﬁﬂ grbupe
ol df Wnj-que est choisi parm un conposd o} |n| que substl tud

seul ement QarPhosphi@répopdant &yl idaa@é Mpne satur e, un corrpose ol ef i ni que
substitue par un groupe hydrocarbone conpronant un groupe hydrocarbon6
insature et WWORONPEBSEORAfi ()que substitu6 par un groupe fonctionnel
contenant un heteroatone. 6. Procedd solon |a revendication 1, dans |equel
| e phosphit e ordpanlaguslie ehatunges $yimbolesiBia St Bii @sicunayupd 2nabbtyld, dals lequel 2@ nfiHs les
nmol es par nolPesitgnsiB.ofret 8 sontgubstitudéds p@r daspgroupds hydroZarbdrésoidbmlidues au alifféteats et qui
revendi cat i offewentga putrg agin dps substitughtsit 4t fire ekt ue aroaeyalierlarou 3 [weoupke plgayle qui peut
di stillation Peds up siostityaptainiguament ea pesiion ishetioy empasitionmel . 17 |
[P1ill) huG I11J11 212112 1 'l EP 0 503 564 Bl1 8. Procdd4 selon |a
revendi &ation 1, dans |equel Rs est un groupe 2-naphtyle qui psut porter un
substituant et R4 est un groupe -C(R, a) (Rl 4) R5 ou un groupe aryle qui
pout porter un substituant, chacun des synboles Rla, R14 et R15, qui
peuvent Ore identiques ou diffdrents, .dtant un atonme d' hydrogbne, un
groupe hLydtocarbon4 fluore ou un groupe hydrocarbone. 9. Phosphite
repdodant a la fornule (111): P(OR10) (OR11) (ORI2) (111) 10 dans
| aquel | e chacun des synboles Rio et RL 1 est un groupe 2-naphtyle, dans

| oquel au noins les positions 3, 6 ot 8 sont substituees par des groupes.
hydr ocar bones identiques ou differents et qui peuvent en outre avoir des
substiteants, ot RL2 est un groupe al kyle ou un groupe phényl e qui pout
porter un substituant uni quenent en position met/ou en position p. 15 20
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