A PROCESS FOR PREPARING AN CRGANIC COVPOUND

BACKGROUND OF THE | NVENTION : 5 1. Field of the Invention Thi s
invention relates to a process for preparing an organi ¢ conpound as a
product by reacting a starting organi ¢ conmpound in the presence of a
phosphi ne oxi de represented by formula (1). In particular, this

i nvention 10 relates to an effective process_ for prepari

oxyal kyl ene derivati v PROCESS FOR WWW% t"JI:meSG%R al cohol ,
thiol, phenol, thiophenol, carboxylic acid, sul fonic acid, carboxyl ate,
carboxylic anhydride, ~ sulfonate or carbonate. The oxyal kyl ene
derivative is 15 significantly inportant as, for exanple, an internedi ate

for preparation of a herbicide or nedicanent and a starting materi al
for a polyner. 2. Description of the Prior_Ar A phosphi ne
oxi de represented by fornula 8& KERQUNR OF §58d£§Y$¥%EqNonly I n G N. Koi dan
et al., Journal of ﬂgs - Chem str of the U S. SR, vol.55, p.1453
(1985). 15 1. desFApfdsofnthe Inyepkiony,

eacti g Moty i oBPE WATRRE RO SBIATER, %@d'g’%‘fecfessr £8%, PuoeRy Y A
(1), specifically ic compoand®Ae et DYLELEE Y0 B0 PRG2Q) BRosRRRLe (al so
organic compound in the presence of a phosphine oxide
represented by formula (1). In particular, this invention
10 relates to an effective process for preparing an
oxyalkylene derivative by reacting an epoxy compound with
an alcohol, thiol, phenol, thiophenol, carboxylic acid,
sulfonic acid, carboxyléte, carboxylic anhydride,
sulfonate or.carbonate. The oxyalkylene dérivative is
15 significantly important as, for example, an intermediate
for preparation of a herbicide or medicament and a
starting material for a polymer.
2. Description of the Prior Art
A phosphine oxide represented by formula (1) has been:
20 described only in G.N.Koidan et al., Journal of General
Chemistry of the U.S.S.R., vol.55, p.1453 (1985). It
describ;s that tris([tris(N,N-
dimethylamido)phosphazo]methoxy-phosphonium iodide may be
prepared by reacting methyl iodide with a phosphine oxide

25 represented by formula (1), specifically

tris(hexamethyltriamido-phosphazo)phosphate (also named as

9901839-2 =
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tris[tris(dinethylam no)phosphoranyl i deneam no] phosphi ne oxi de where
X=0). It, however, does not describe reacting anal ogous organic
conmpounds except the phosphine oxide in t he presence of the phosphine
oxi de represented by formula 5 (1) or reacting an organic conpound except
t he phosphi ne oxi de wi th anot her organi c conpound except the phosphi ne
oxide. O courseg, it,or IE%fFother docynent HS of the

phosphi ne oxi tlet§ ERF LRt OSPhéggﬁiikéFE%?%}QQgPhPsP ine
Phat Tor - exanprAamiaere XN adtuolGHever « AoRR R AR nitnteartinds
epoxy compounthaLosas PEFATiS SREey %Pée’?%%”i&yaoﬁ‘etﬁﬁ%iﬁa'&iﬁ?%%% ABoadi o
convent i onal SRS PETRASR CaU R Rhil Stag T apFet At ey  gordtla
quat or nary? ankbhi ¥ ’5%?‘5*3”&910“&1%0%4}}%] %%{lﬁ%r% nr'%%?géie{iééar §°§§‘§ﬁ§%hance
a reaction of _an.epo

anhydri de, E u?’l:]b%%tvél%l? I r?%g‘?ﬁtoergan“lf cﬁf?é%é’? X%’ﬁgég aﬁﬁ er| "Fative
K F J 1488
(Toroy: " BRI ké’&B %%eff?:er) T P, B ‘%"?‘i“"ﬁ‘ﬁ‘a“(ﬁﬁ"@ '2‘%5 "

(1991)) . SH;“? Shor 28Ty 64 AN o Iliend S GL Y-8l 0S8 Nt e b%agmray

2 (1) as a catalyst or polymerization initiator in an

10 organic reaction.

It is known that for example an acid such as boron
trifluoride or a base such as tertiary amines and tertiary
phosphines may enhance a reaction of an epoxy compound
with an alcohol, thiol, phenol, thiophenol, carboxylic

15 acid or sulfonic acid to prepare an oxyalkylene derivative.
The conventional acid or base catalysts, however, exhibit
inadequate activity.

It is also known that for example tertiary amines,
quaternary ammonium salts and quaternary phosphonium salts

20 may enhance a reaction of an epoxy compound with a
carboxy;ate, carboxylic anhydride, sulfonate or carbonate
to preé&re an oxyalkylene derivative (see K.Funabashi,
Bulletin Chemical Society of Japan, vol.52, p.1488 (1979);
T.Nishikubo, Yuki Gosei Kyokai Shi, vol.49 (3), p.219

25 (1991)). However, such a catalyst as the tertiary amines,

quaternary ammonium salts and quaternary phosphonium salts



al so exhibits inadequate activity. It is, therefore, necessary in
either case to I ncrease the anmount or concentration of the catal yst or
to conduct the reaction under severe conditions, which causes 5
undesirabl e -si de reactions and/or degradation of reactants- or products.
SUMVARY OF THE | NVENTI ON - An objective of this inventionis to

provide an 10Q effective pr.ocess for preparjing an oxyal kyl ene derivative
with a high ﬁlﬁ%eﬁ}‘%ﬁgl&aﬁeﬁﬂﬁﬁ%&cﬁ%@qﬁ?‘al yst for a reacti on of

dwth I |, thiol h t hi |,
o 0% COmEunS Lo SLegicle, U Shanory, BRRShuek HAIOSHR .,
| f t b t 15 Ve h I nt I t | th
Su T o LU Saa Bouns, o AT R LRl feecbices e
ted by f I 1 A hi_bj t i d ly. high . '
P esent o0 BB Lol S0P SSELIS L, g AR

h |, thioph ., b ' aci d, f hd, .
Car boxyl | & aniyiRRiFable 2048 reach &g aniinn eotaadrigR Shctpithants

oxyal kyl ene d%é;vative with a quite high yield. Thi s
i nvention pr &F &L dcess for preparing an or gani ¢ conpound,
conpri sing conducting an organic 25 reaction in the presence of a
phosphi ne oxi de represented by formula (1);

3 SUMMARY OF THE INVENTION

An objective of this invention is to provide an
10 effective process for preparing an oxyalkylene derivative
with a high yield by using a highly active catalyst for a
reaction of an epoxy compound with an alcoﬁol, thiol,
phenol, thiophenol, carboxylic acid, sulfonic acid,
carboxylate, carboxylic anhydride, sulfonate or carbonate.
15 We have intensely attempted to achieve the above
objective and then have found that a phosphine oxide
represehted by formula (1) may exhibit a considerably high
catalytic activity for a reaction of an epoxy compound
with an alcohol, thiol, phenol, thiophenol, carboxylic
20 acid, sulfonic acid, carboxylate, carboxylic anhydride,
sulfondte or carbonate to give a desired oxyalkylené
derivative with a guite high yield.
This invention provides a process for preparing an
organic compound, comprising conducting an organic
25 reaction in the presence of a phosphine oxide represented

by formula (1);



[érr]

. represents

where Rl err] is the same or different and each
a hydrogen or hydrocarbon group with 1 to 10 carbon atons,

and x is the anount of water as a nolar ratio which is 0 to 5.0. 15
Specifically, this invention provides a process for preparing an _
oxyal kyl ene derivative, conprising, in the presence of a phosphi ne oxide
represented by fornmula (1): [err]
4 _
NR; ‘
R’zN—lﬁ_-—Nn‘z
NR> N
5
1 g S Se— anmasyys ) C—
R'2N T—N P==0 x (H20) Formula(1)
NRY ﬁ
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where Rl is the same or different and each represents
a hydrogen or hydrocarbon group with 1 to 10 carbon atoms,
and x is the amount of water as a molar ratio which is 0
to 5.0.

Specifically, this invention provides a process for
preparing an oxyalkylene derivative, comprising, in the

presence of a phosphine oxide represented by formula (1):

~ NRY;
R'2N—P—NR?,
. NR' 'Il |
R'oN—P=N—P=0  x(H,0) Formula(1)
NR'> N -
R':N—P—NR',
NR';



where R err] is the sane or different and each represents a hydrogen or
hydr ocarbon group with 1 to 10 carbon at ons, and x is the anount of
water-'as a nolar ratio which is 0O 5.to 5.0, reacting an epoxy conpound
W th i) an al cohol, thiol, phenol, thiophenol, carboxylic acid
or sulfonic acid represented by formula (2): HQ
Formul a(2) 10 where His an active hydrogen and Qis an organic
noi ety of the al cohol, thiol, phenol, thiophenol, carboxylic acid or
sul fonic acid except the jactive hydrogen; 15 qﬂgii a carboxyl.ate

[

‘represented by forwhere (R) is, the same@x difianan: s

formula (4) or a sul fonate represented by formnula : rr
5 (4) a hydrogen or hydrocae:bon group ¥wit rIuto (1%) ca[r%orl atoms,

and x is the amount of water as a molar ratio which is 0
5 to 5.0, reacting an epoxy compound with
i) an alcohol, thiol, phenol, thiophenol, carboxylic

acid or sulfonic acid represented by formula (2):

H—Q - Formula (2)
10
where H is an active hydrogen and Q is an organic
ﬁoiety of the alcohol, thiol, phenol, thiophenol,
carboxylic acid or sulfonic acid. except the active
hydrogen;

15 ii) a carboxylate represented by formula (3), a
carboxylic anhydride represented by formula (4) or a
sulfonate represented by formula (5):

0]
R? —-y;— 074 Formula(3)

20 | '

.0
Rz—!':—ozz Formula{4)
O
2 Rz—lsl-— ozt _ Formula {5)
g



where in formulas (3), (4) and (5) R err] is hydrogen or an organic

group having 1 to'35 carbon atoms; in formulas (3) and (5) OZ[err] is
_.an organi c noiety of the al cohol or 5 phenol except the active hydrogen;

and in fornmula (4) OZ[err]. Is an organic noiety of the carboxylic acid

except_the active hydrogen; or 1i1) a carbonate represented by

formula (6) [err] where Rlerr] is aliphatic

hydr ocarbon group having 1 to 35 carbon atons or aromatic hydrocarbon

Pormila 15°(3) anthess 1ig 91%%?%%2@390 KPR (3] R e ner SReRE e
00 ot e Gron BN 0B Sl Y (4R ot
Lerr] (3) and (5) ozl is an organic moler of the[%rﬁbhol or
5 phenol except the active hydrogen; and in formula (4) 0z?
is an organic moiety of the carboxylic acid except the
active hydrogen; or

iii) a carbonate represented by formula (6)

10 I
RRO—C—0Z' " - Formula (6)
where R® is aliphatic hydrocarbon group having 1 to
35 carbon atoms or aromatic hydrocarbon group having 6 to.
35 carbon atoms, and oz! is as defined abqve for formula
15 (3) and (5), to form respectively an oxyalkylene
derivative having

i) a substructure represented by formula (7):

| : o
H—O—C—C—Q Formula (7)
20 I
ig) a substructure represented by formula (8), (9) or
(10): -
H L, g
F;___C,_{}__ﬁ>__?-—4jz Formula (8)
25



1i1) a substructure represented by formula (11)
represented by fornmula (12): 10 [err]

and/ or

DESCRI PT| ON OF THE PREFERRED EMBODI MENTS Her ei n,
reaction conducted in %96 presence of a phospht ne oxi de represented by

formula (1) means a 2

a S

an o

di ff

phosphi ne oxide (1), or reactijon ¢f a conbination of

of organic conpourf%?s—ee:epo-t-he-p-hwoz@ oxi de r epsERETA {
(1), for preparation of a low | ifol ecul ar wei ght conpound or
The organic 25 product includes a common | ow nol ecul ar wei ght

product or pol yner.
Formula (1) is a limtijpg structure for a phosphine

I | ]
R2—S—0—C—C—07'
5 I [

0

or

7

ubstructure

rgani c

reaction of anal ogous organi c conpounds except the

erent types
g;by formul a
pol ymer.
reaction

Formula(10)

iii) a substructure represented by formula (11)

and/or a subsfructure reptesented by formula (12):

10

15 rR*0—C—C—0—C—0Z'

Formula(11).

Formula(12)

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Herein, an organic reaction conducted in the presence

of a phosphine oxide represented by formula (1) means a

20 reaction of analogous organic compounds except the

phosphine oxide (1) or a reaction of a combination of

different types of organic compounds except the phosphine

oxide represented by formula (1), for preparation of a low

molecular weight compound or a polymer. The organic

25 product includes a common low molecular weight reaction

product or polymer.



oxi de used in the process of this invention, where phosphor ous and
oxygen atons are bound via a double bond. . Al ternatively, the conpound
~may have a limting structure 5 where electrons are |ocalized on the
oxygen atomto form an ani on while the phosphorous has a cationic

form i.e., Plerr]-Cerr]. The positive charge on the phosphorous atom
S del ocal i zed over. the nol ecul e via conjugated systens.

shoul d be, therefoﬁ@rmﬂiﬂuikhuﬂstQM;kﬂkE&#Hrﬁﬁ%&?ﬁ%re1§°Fe§r9§8ﬁPEHnBy
formula (1) is a reson nge hybrid includin .all the limting
structures ©Oxide usﬁﬁeﬁntﬁ eHREOFRSSFe Ofxi ﬁwﬁﬂ%ﬁﬂﬁﬂQﬂTt§£?¥ﬁnula (1)
may contain water, an intergction between water and dﬁggépe oxufe
conmpound may EO&B?°F93§ ay I8ﬁ§9$§ PF°m§SQiﬁx99ﬂﬂd(ﬂﬁﬁnq

characteristics of the ¢ or affect the process, of this

i nventi on. lternatp.ﬁeiﬂe ﬁh&s FRMROURL May: é}ﬂ"’&éﬁt]e’d“’cﬁﬂ'q%rm%fnf‘ﬁe

R err] Is the sane or different and each represents a drog

hydr ocar boh gWBGEeh§3Fﬁ§rTnFanG e2FBddzadomn ths Bpeaen | ébFT i's
sel ected from hydrq g g 9 phati c aronmatic (ydroc rbons such as
met hyl , et hyl 8n@Bt8By1F,; ile tthBBP&ﬁ’g’Pr%sl las @ [GakAoniG Lopfiy i-©

AR TR, St eml’{espmgnﬁ?zeuﬁumm #opent y1

S hoptyl 1 ofIPeestae P som HEARREIR vigl Fordiideda Syscend Pt

phanyl . 41 ol POUhanbRr. ChebRERyRe: RpLehatat ne BIRARHAAG X Ui or abl

aliphatic hydrgggggggiegaﬁ;n%ormuga (1) is a resonance hybrid including
all the limiting structures

When the phosphine oxide represented by formula (1)
may contain water, an interaction between water and
phosphine oxide compound may be any type as long as it

15 does not deteriorate the characteristics of the compound
or affect the process of this invention.

In the phosphine oxide represented by formula (1), R
is the same or different and each represents a'hydrogen or
hydrocarbon group having 1 to 10 carbon atoms;

20 specifically R' is selected from hydrogen and aliphatic or
aromat}e hydfocarbons such as methyl, ethyl, n-propyl,
isopreé&l, allyl, n-butyl, sec-butyl, tert-butyl, 2-
butenyl, l-pentyl, 2-pentyl, 3-pentyl, 2-methyl-l-bﬁtyl,
isopentyl, tert-pentyl, 3-methyl-2-butyl, neopentyl, n-

25  hexyl, 4-methyl-2-pentyl, cyclopentyl, cyclohexyl, 1-

heptyl, 3-heptyl, l-octyl, 2-octyl, 2-ethyl-l-hexyl, 1,1-



8 carbon atons such as nethyl, ethyl, n-propyl, isopropyl, 5 tert-butyl,
tert-pentyl and 1, 1-di nethyl -3, 3- di met hyl butyl; nore preferably

nmet hyl and et hyl . ' - . The phosphi ne oxi des represented by fornula (1)
may be prepared by the process described in G.N Koi dan et al.

Journal of Ceneral Chemistry of the US.S.R, vol. 10 p, 1453 (1985) or
Its nodification

hi de t f I 1
genewshwogcewetaxibp aé”ﬁe‘éé@qﬁﬁéﬁ% 3R nonpd (Y
d h te t d d
o T epr esent OBYLx BHPEKL o40tpbY3s0 n%&l.‘;?&ra' 2B 2 % o ol ar
t to th h t I
{ines of that hé’ﬁ?%?hm eaﬁiﬁyébl WRRTRE < n&ydﬁr’iasgger e, el 60
ef f ect hydr ol ysi s react s an r the o q]kyl
Gervative, aBECRRBOR! pEomY ahcheas! we&ﬁy it SRV, BRPTORYL ot SOREERY nne
"rventi on 3 s té‘%ﬁ bt e nBRrEapeptYd. et dini RS g e Compound: for
| e, I
géﬁgPsfing of BﬁxiﬁﬂaYk' §§éﬁ93%5%%%§ﬁ§!%ﬁﬁgﬁ§%éﬁgg%§ﬂ§%'the epoxy
h th d d
3 Spesyutane. y&;ﬁe L R %egmgeﬁs: féf,reesen;ed sy 2 SBRIYE ! £'%a ey
e xydec 1, 2-epo cane , 2-
epoxytetradec’ﬁﬁepB éa§¥h853d85 gg i% d&?ﬁ% 3 éygﬁg%fﬂén ék al.
7. 8- epOxy- 2- 54 bk 051 GFCERRG, o3~ KhBK:BYABE AEYSF., vor.ss,

10 p,1453 (1985) or its modlflcathn.

The phosphine oxides represented by formula (1) are
generally hygroscopic and thus tends to form a hydrated
compound or a hydrate. The amount of water containea in
the compound is represented by x which is 0 to 5.0,

15 preferably 0 to 2.0 as a molar ratio to the phosphine
oxide. The amount of water is up to several times of that
of the catalyst, which may not cause an undesirable effect
such as hydrolysis of reactants and/or the oxyalkylene
derivative, and the effecf may be, if any, trivial and not

20 affect the objective of this invention.

The epoxy compound used in this invention is a 3-
membere& epoxy-containing organic compound; for example,
aliphatic, alicyclic or aromatic epoxy compounds
consisting of carbon and hydrogen atoms and an oxygen of

25 the epoxy group such as ethylene oxide, propylene oxide,

1,2-epoxybutane, 2,3-epoxybutane, 1,2-epoxyhexane, 1,2-



vi nyl oxi rane, 1, 2-epoxy-5-hexene, 1, 2-epoxy-7-octene, 1- 5

‘phenyl - 2, 3- epoxypr opane, 1-(1-naphthyl)-2, 3-epoxypropane,

1- cycl ohexyl - 3, 4- epoxybut ane, 1, 3-but adi ene di oxi.de,

1, 2,7, 8-di epoxyoct ane, cycl opent ene oxide, 3-nethyl-1,2- cycl opent ene
oxi de, cycl ohexene oxi de, cycl ooctene oxide, a - pi nene oxi de,

2, 3- epoxynor bor nane, Ilnnnene oxi de 10 cycl ododecene, oxi de,

2, 3,5, 6-di ep(ﬁBﬂ?ﬁfQﬁﬁq‘f&?\e s%‘;ﬁmdecan%xﬂd@‘e?m%né'@m de,

1, 2- epoxybut yl benzene, 1, 2- epoxyoctyl benzene, stil bene oxid

3- V,ny|Styreﬂﬁpqﬁgqﬁ;radecane, 1, 2-epoxyhexadecane, 1,2-epoxyoctadecane,

1-(1-nmethyl -1, 2- epoxyethyl) 3-(1- nethyIV|nyI)benzene

bi s( 1, 2- epoxyhr&nRRYBETREhylogtadecans o Zowinyl °xf'5-'a“;?e£ et shzene
and 1,4-bis(1,2-€ ox -1- met hyl et hyl benzene ha%ﬁgegated a|lphPtIC
allcycllc or viny %ﬁﬁﬂ &

epi chl or ohydri.n, epibronohydrin, hexafluoroprop ne .o

1, 2- epoxy34- fRNRH ng'[ﬁ P‘lxxfﬁr@%‘}ﬁyx)ﬂp'r ¥‘Y9120'2 é’l ~SHOFYRTARANS /
1- (3, 4- epoxybutyl )- 2-f 1 uor.obenzene,

epoxypr opyl ) -M= kﬁQﬁ%Xﬁ%ﬁwa‘%B?%?bPﬁﬁﬂﬁqﬂin%nguﬁ?dlene digxddsyenzene,
4-fluoro-1, 2- cyclohexene oxi de, 6-chl oro-

2, 3- epoxybi cykl o b B-dieRagnypRtang £ |ISRGISRSHENS S5ige rarmethyl-1,2-

1- (1, 2- epoxyprop I) 3- trifluorobenzene; allphatlc 25 alicyclic or
aromati c epo§¥e 4ﬁy £ynepans oxide s giclooctene oxide, o

o7 S el e rhormann oonane, i, oo

2' S5, Spo I STESRISIONe, S & PRSI OIS, ceymons
oxide, 3-methylstyrene oxide, 1,2-epoxybutylbenzene, 1,2-
epoxyoctylbenzene, stilbene oxide, 3-vinylstyrene oxide,
1-(l-methyl-l,2—epoxyethyl)-3-(1-methylviny1)benzene, 1,4-
bis(1,2-epoxypropyl)benzene, 1,3-bis(1l,2-epoxy-1-

15 methylethyl)benzene and 1,4-bis(1,2-epoxy-1~
methylethyl)benzene; halogenated aliphatic, alicyclic or
aromatic.epoxy compounds such as epifluorohydrin,
epichlorohydrin, epibromohydrin, hexafluoropropylene oxide,
1,2-epoxy-4-fluorobutane, 1-~(2,3-epoxypropyl)-4-

20 fluorobenzene, 1-(3,4-epoxybutyl)-2-fluorobenzene, 1-(2,3-
epoxypigpyl)-4-chlorobenzene, 1-(3,4-epoxybutyl)-3-
‘chlorobenzene, 4-fluoro-1,2-cyclohexene oxide, 6-chloro-
2,3-epoxybicyclo(2.2.1}heptane, 4-fluorostyrene oxide and
1-(1,2-epoxypropyl)-3-trifluorobenzene; aliphatic,

25 alicyclic or aromatic epoxy compounds having a keto group

such as 3-acetyl-1,2-epoxypropane, 4-benzoyl-1,2-

10



oxi de and 4-(1, 2-epoxypropyl ) benzophenone; aliphatic, 5 alicyclic or

aromat.i c epoxy conpounds having an ether bond such as gl ycidyl nethyl
et her, butyl glycidyl ether, 2- et hyl hexyl glycidyl ether, allyl

"~ glycidyl ether, ethyl 3, 4- epoxybutyl ether, glycidyl phenyl ether,
gl yci dyl 4- tert- butylphenyl ether egcidyI 4-ch|oropheny| ether, 10

Ll 95?3;"%2‘2@*’@2‘&’;;%;%’ i °’tﬁ'?'s ﬁog‘?%be“z% ot
ﬁgl/gl(géyprop li ggipf)&p . Vpﬁfgizg?isjﬂ[ I3‘;1e'gl C?‘%ﬂe%/ er. of phenol
di met hoxybi c?c?P-S‘FZg ){fﬁéaf Py @&%ﬂ%@eﬁqﬁ' ]glphatlc’

1-(1, 2- but ph b | h t | .
epgéydc;ngétﬂéfw&v‘ﬂﬁg:no ;a Zi%geﬁgog?}gp atic | c%//‘;?%l tlfoea{%rarﬁm? ;cl
i u |
benzoat e, “al g af 1L @éﬁwéﬁcl Réﬂolwﬁi%%dﬁh%%% uy !

but oxeca?/bonﬁ ngé ﬁﬁ@’ﬂ%’ h%fﬂgl (%I%Clgﬁ(yeé\er >Sethyl

i UL B R i
roni 1 Lo e gt ae“rfa”eef 4ol peher.
glo:\;?:\zc' gy! mit @cﬁﬁnzlla meqell'ioxyphenyf 4et§1§19 OX&P}?@.{&}.‘E %ﬁﬁé@iﬁ%}ﬁn de,
ether, glycidyl l-naphthyl ether, glycidyl 4-indolyl ether,
glycidyl N-methyl-o-quinolon-4-yl ether, ethyleneglycol
diglycidyl ether, 1,4-butanediol diglycidyl ether, 1,2-
diglycidyloxybenzene, 2,2-bis(4-glycidyloxyphenyl)propane,
15 tris(4-glycidyloxyphenyl)methane, poly(oxypropylene)triol
triglycidyl ether, a glycidyl ether of phenol novolac,
1,2-epoxy-4-methoxycyclohexane, 2,3-epoxy-5,6-
dimethoxybicyclo[2.2.1]heptane, 4-methoxystyrene oxide and
1-(1,2-epoxybutyl)-2-phenoxybenzene; aiiphatic, alicyclic
20 or aromatic epoxy compounds having an ester bond such as
glycidyl formate, glycidyl acetate, 2, 3-epoxybutyl acetate,
glycidyi butyrate, glycidyl benzoate, diglycidyl
terephthalate, poly(glycidyl methacrylate), 1,2-epoxy-4-
methoxycarbonylcyclohexane, 2,3-epoxy-5-

25 butoxycarbonylbicyclo[2.2.1]heptane, ethyl 4-(1,2-~

epoxyethyl)benzoate, methyl 3-(1,2-epoxybutyl)benzoate and

11



gl yci dyl acryl am de), pol y(N, N-gl yci dyl net hyl acryl am de),

1, 2-epoxy- 3- (di phenyl car banoyl ) cycl ohexane, 2, 3- epoxy- 6-

. (di met hyl car bamoyl ) bi cycl o[ 2. 2. 1] hept ane, 2- (di met hyl car banoyl ) styrene
oxi.de and 4-(1, 2-epoxybutyl)- 10 4'-(dinethyl carbanoyl)bi phenyl; and-.

al i phatic, alicyclic or aromati c epoxy compounds having a cyano group

such as 46§§?E?3%3?5?ggé¥??hggﬁéh§?Lé?gﬂfrggﬁgaaté;ZaSiQnétibUtane,

5-cyano-2,3-8 C cyanost yrene oxi de and

G'Cyano'1'(13318§gi¥a269h39¥hstﬁx'égaﬁytéahﬁaends1ﬁa6hﬁ§eaﬁoammdedbomﬂy
suabsStit l'ong as

_have any oth uent as I't does not adversely affect the

process of t 4,y QKCR! hOB1ycidylnethyPh8EeaADUY, i, MRy De selected from
al i phati c, altcyéli Xr a¥onat|¥ epoxy conpounds consi sting of carbon

and hydrogen ghgﬁg%sggd§?p%§éQSBaﬁﬁdgben?§0g¥y9i&ypméﬁﬁylb3ﬁzaﬁiﬂbbyhBﬂe

oxi de, propyF poxybut ane, epoxybut ane,

1, 2- epoxyhexanes_ - ta %hg b am$8eXYH8L¢R- 1, 2- epoxydodecane,
1, 2- epoxy et?gdgcéﬁéf %§¥9q) ﬂeqe“’;?ox %egggecane: g,Z?gpoxyoctadecane,

7, 8- epoxy- 2- i ad RS aANS0 19 X, RLhR¥tidftmethylacrylamide)
2-nethy|-2-VP%¥F395§%%§?Q 25 ?fz?gpg}yf5-ge¥ene? l,Z-gpoxy-Y-octené,

1- phenyl - 2, 34 2_aposRsL BQ%%@% 1taicbaiepit BytloBerafRox2pBoppoay -5
12 : 1.2 g%%lohexgl- ,4-gboxybuta2é? %,S-butadiene di oxi de,

1,2, 7, 8- di epoyypieh ca%ahwqgm@gcmsi[dea.aqﬁaphahel,, 2- cycl opent ene

oxi de, cycloliexene 0Oxi de, cycl oocténe oxide, a - pi nene oxi de,
213'epoxyn0r39ﬁﬁéﬂﬁyﬂda 196t98-ened oxideodadeaene ,axepoxybutyl ) -

2, 3,5, 6-di epoxynor bor nane, sftyrené

10 4’-(dimethylcarbamoyl)biphenyl; and aliphatic, alicyclic
or aromatic epoxy compounds having a cyano group such as
4-cyano-1,2-epoxybutane, 1-(3-cyanophenyl)-2,3-epoxybutane,
5-cyano-2,3-epoxybicyclo[2.2.1]heptane, 2-cyanostyrene
oxide and 6-cyano-=1-(1,2-epoxy-2-phenylethyl)naphthalene.

15 These compounds may have any other substituent as long as
it does not adversely affect the process of this invention.

Preferably it may be selected from aliphatic,

alicyclic or aroﬁatic epoxy compounds consisting of carbon
and hydrogen atoms and an oxygen of the epoxy group such

20 as ethylene oxide, propylene oxide, 1,2-epoxybutane, 2,3-
epoxybutane, 1,2-epoxyhexane, 1,2-epoxyoctane, 1,2-
epoxydé;ane, 1,2-epoxydodecane, 1,2-epoxytetradecane, 1,2-
epoxyhexadecane, 1,2-epoxyoctadecane, 7,8-epoxy-2-
methyloctadecane, 2-vinyloxirane, 2-methyl-2-vinyloxirane,

25 1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, l-phenyl-2,3-

epoxypropane, 1-(l-naphthyl)-2,3-epoxypropane, 1-
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oxi de, 3-nethyl styrene oxide, 1,2-epoxybutyl benzene, 1, 2-
epoxyoct yl benzene, stil bene oxide, 3-vinylstyrene oxide,

1- (1-nmethyl - 1, 2- epoxyet hyl ) - 3- (1- et hyl vi nyl ) benzene, 1, 4- _

bi s(1, 2-epoxypropyl ) benzene, 1, 3-bis(1,2-epoxy-1-" 10 nethylethyl)benzene
and 1, 4-bis(1, 2-epoxy-1- met hyl et hyl ) benzene; and aliphatic, alicyclic

ti d ' i | yci dyl
et byl ot her ,CBEEOIE L Tk TR &l Tt F =t SS deRBadey L oy,
IR TN o ko DO Ll Rt i it el
| yci dyl 4-neth h I ., ether, qlycidyl 2- h
ol vei dyl 1 naprEIgbentane arie, Gl dhgiend i dR GHEISoRroit dgides o
N- net hyl - -, j nol an-4-yl_eth th di i dyl ether,
Lo 30 but arRiReRe SKIGRs ot d e vedialig  hdiche odide, V1 ethet
2,2-bis(4-glycidyl h I vo L -
gl yci hfll( oi?p%&%?%%%%%gg %’g{‘%)’g%’p%’og Iqs‘gen‘l'eﬁqor}%rforborn?rr‘?bl ?/E}’g?fleet her,
| yci dyl eth f ph I I c a1, 2- - 4 h n
2.5 tpoxy- 5. oxia8: REORERDETEge side 1 FERBTBIELRRNERACD HIAT: o
d- 1-(1,2- b - 2- X .
13 UegoRPSitydndsts OG0k ie 1 Sl atvrens, SriiRa
. O b q
Pyr ogen ot ont” GhaeRgy ben SRRt oI S gl s beneRRE RN A e
propyl ene oxi de, (1, 2- SPOKYBILADE bertzere O EPRNTNL DS efoRyeROXY hexane,

1, 2- epoxyoct ane,

10 methylethyl)benzene and 1,4-bis(1,2-epoxy-1-
methylethyl)benzene; and aliphatic, alicyclic or- aromatic
epoxy compounds having an ether bond such as glycidyl
methyl ether, butyl glycidyl ether, 2-ethylhexyl glycidyl
ether, allyl glycidyl ether, ethyl 3,4-epoxybutyl ether,

15 glycidyl phenyl ether, glycidyl 4-tert-butylphenyl ether,
glycidyl 4—¢hlorophenyl ether, glycidyl 4-methoxyphenyl
ether, glycidyl 2-phenylphenyl ether, glycidyl l-naphthyl
ether, glycidyl 4-indolyl ether, glycidyl N-methyl-a-
guinolon-4-yl ether, ethyleneglycol diglycidyl ether, 1,4-

20 butanediol diglycidyl ether, 1,2-diglycidyloxybenzene,
2,2-bis(4~-glycidyloxyphenyl)propane, tris(4-
glycidyioxyphenyl)methane, poly(oxypropylene)triol
triglycidyl ether, a glycidyl ether of phenol novolac,
1,2-epoxy-4-methoxycyclohexane, 2,3-epoxy-5,6-

25 dimethoxybicyclo[2.2.1]heptane, 4-methoxystyrene oxide and

1-(1,2-epoxybutyl)-2-phenoxybenzene.
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epoxydecane, 1, 2-epoxydodecane, 2-vinyloxirane, 2-nethyl -
~2-vinyl oxirane, 1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, 1-
phenyl - 2, 3- epoxypr opane, 1-(1-naphthyl)-2, 3-epoxypropane,

1- cycl ohexyl - 3, 4- epoxybut ane, 1, 3-but adi ene di oxide and 10

1, 2,7, 8-di epoxyoct ane; and aliphatic epoxy conpounds having 4 to 21
carbon atons having an ether bond such as flycidyl ”Ethil et her, butyl
glyci dyl ether, 2-Mers|prsgerably giyonay|betselechedyfranyaliphabifer

et hyl 3, 4-epoxybutyl et her, glycidyl phenyl ether, glycid

. .
4-tert-butyl sipamsy componnsis: haylipg & (to-lchI GHRMHe REoRT I}S%Sf%ﬁc'r%lﬁf 4-
nmet hoxyphenyl ether, glycidyl 2-phenyl phenyl ether, | yci dyl 1-napht hyl
et her, gl yci ®arbpn mnsl Jiydniogen atomsyjand @n qxygsemet a‘%&%i‘?ﬁﬁ/’%-%?&’

et her, ethyl enegl ycol di gl ycidyl ether, 1,4-butanediol (ﬁéﬂgﬁiqyl
ether, 1,2- sxwhiaf phhrlens wxitdehe prapYlengtide, 1,2-epoxybutarne,
glyci dyl oxyphenyl ) pr opane. In an enbodi nent of this invention,

the epoxys 2 cormparvbutaneadidrepasvhexaneohbl 2-ePR%YoC R0l 1, 2-
t hi ophenol, carboxylic acid or sulfonic acid represented 25 by fornmula (2)
14 epoxy ecan¢m31,2—epoxydodecane, 2-v1nylox1rqqﬁfng;pﬁggyl-
where His an active hydrogen and Qis an organic noi ety of the
al cohol , t hi A=vigheRHirang oghAmAPoxyY-5-hexenrgy | } 2 2RPFBT/ R IR e Leid
except the active 5 hydrogen, to prepare an oxyal kyl ene derivative having
a phenyl-2,3-epoxypropane, l-(l-naphthyl)-2,3-epoxypropane,
1-cyclohexyl-3,4-epoxybutane, 1,3-butadiene dioxide and
10 1,2,7,8-diepoxyoctane; and aliphatic epoxy compounds
having 4 to 21 carbon atoms having an ether bond-such as
glycidyl methyl ether, butyl glycidyl ether, 2-ethylhexyl
glycidyl ether, allyl glycidyl ether, ethyl 3,4-epoxybutyl
ether, glycidyl phenyl ether, glycidyl 4-tert-butylphenyl
15 ether, glycidyl 4-chlorophenyl ether, glycidyl 4-
methoxyphenyl ether, glycidyl 2-phenylphenyl ether,
glycidyl 1l-naphthyl ether, glycidyl 4-indolyl ether,
glycidyl N-methyl-a-quinolon-4-yl ether, ethyleneglycol
diglycidyl ether, 1,4-butanediol diglycidyl ether, 1,2~
20 diglycidyloxybenzene and 2,2-bis(4-
glycidyloxyphenyl )propane.
In an embodiment of this invention, the epoxy
compound is reacted with an alcohol, thiol, phenol,

thiophenol, carboxylic acid or sulfonic acid represented

25 by formula (2)
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substructure represented by formula (7): [err] 10 The al cohol

represented by formula (2) may be selected fromaliphatic or alicyclic
al cohol s consisting of carbon and hydrogen atonms and an oxygen atom of
the - ~al coholic hydroxyl group such as methanol, ethanol, pr opanol ,
but anol , pent anol, hexanol, hept anol , octanol, 15 nonanol, decanol,
undecanol ,” dodeca ri decanol ,. t et radecanol , pentadegazgt,
hexadecanol , hept eca ol , octadecanol,'nonadecanoF°rEP 6s&hol ,

docosanol , hexafelsa I, tdd Ay s

propen-|-ol, crotyl al cgfldll %ﬂ buterfg]q{o%dl%ééﬁ ﬁ(fng! 20 butd(;\%\{'1 I -oI

2-pent en- 1- 0h01ét?EBEYEh§ EQEBﬁBll thoa FhengqerhioﬁhePol,

6- met hyl - 5- hept en=2-0l, 1-octen-3-ol tronel
d|hydr0”VrC989£b02&EYE atsahek. sﬁ?%@h&@0E01d exée@tp%ﬂbaﬁbﬁﬁvé ol,

2, 4-di net hyl - 2, 6- hept adi en-1-o0l, nerol, geraniol, linalool,
8, 10- dodegadharageh, érﬁﬁéghrebﬁﬁzﬁk aaiyqleﬁ@halen%%&%hnhv@hﬁoao'
di phenyl pr opanol , phenyl but anol hy eéne gl ycol, propyl ene ycoI
gl ycerol, substructure represented by formhla (7): poly(V|nyI
alcohol), cycl obut anol , cycFopentanoI, cycl ohexanol ,
2- et hyl cycl ohexanol , nent hol, cycl ohept anol, cyclooctanol,
cycl ododecanol , norborneol, borneol, decahydr o- 1- napht hol ,
1- adamant anol , 2-cycl ohexdn-1-lol, 5 terpi nen-4-ol, carveol,
5- norbonen-2-ol a 0—?—0— Formula(7)

10 The alcohol represented by formula (2) may be

selected from aliphatic or alicyclic alcohols consisting
of carbon and hydrogen atoms and an oxygen atom of the
alcoholic hydroxyl group such as methanol, ethanol,-.
propanol, butanol, pentanol, hexanol, heptanol, octanol,

15 'nonanol, decanol, undecanol, dodecanol, tridecanol,
tetradecanol, pentadecanol, hexadecanol, heptadecanol,
octadecanol, nonadecanol, eicosanol, docosanol,-
hexacosanol, triacontanol, allyl alcohol, 2-methyl-2-
propen-1-o0l, crotyl alcohol, 3-buten-1-ol, 3-methyl—2;

20 buten-l-ol, 2-penten-1-o0l, 4-methyl-3-penten-1l-ol, 2-
hexen-1-0l, 6-methyl-5-hepten-2-o0l, l-octen-3-0l1, B-
citroneiiol, dihydromyrcenol, oleyl alcohol, nerolidol,
1,6-pentadien-4-0l, 2,4-dimethyl-2,6-heptadien-1-0l, nerél,
geraniol, linalool, 8,10-dodecadien-l-ol, farnesol, benzyl

25 alcohol, phenethyl alcohol, diphenylpropanol,

phenylbutanol, ethylene glycol, propylene glycol, glycerol,

15



ergocal ci ferol; hal ogenated aliphatic or alicyclic al cohol s such as

2-fl uoroet hanol, 2-chl oropropanol, 3- chl or o- 2, 2- di met hyl pr opanol ,

6- chl or o- 1- hexanol , 2,2, 3, 3- tetrafl uoropropanol,

2-chl oro- 2-propen-1-ol, 4- 10 chlorobenzyl al cohol, .
3- (6-chl or o- 1- napht hyl ) propanol and 2-chl orocycl ohexanol ; aliphatic or

T et hoxy- . BOLZ(FABYAnHLED ”%e;‘i& %&siﬂwb"”d ol S T
g});gg:at h)é: p?g;;h@hgl pr opyl ene gCé}Yﬁﬁ éﬁgno% et h%ly(l% pro% gr@
6 et hoxy- 2. RABRERGHERY Cé%clododw%&%oy%e”%ﬂan Phieo,
pond sueh gggécglé‘gflﬁlrgﬁét“&a?l}’l‘%mc radimaReEn A AR A R Ranal
'ﬁy3¥3;32¥g§fyguﬁgﬂg§ﬁ; iékﬂ aC%bpﬁgCIr£§1Qﬂq;ifé¥uénd ﬁ&droxypropyl)
Zu\i?w?;)e&cgﬁngﬂg%%g l ohexqﬁ&z aH;I’tﬂ}b%&lec[ r?ﬁ )ahfg t erepht hal at e;
ﬁigghﬁ;gfogga%}ggﬁ,%;gfsﬁ K5 M dnor, 2 A0, Ibomp%m as-
N (8- hydir oy GTAAEAA %’{fﬁﬁi‘eﬁ% edoangly oG8 TRy '?Qh?% i de.
5 adver soly FAGAEIRFFRER Iy AR TH AT e Foreferably i
may be SeleCt%?<;gég2£¥§fﬁggcéhéﬂfx%LléLchloro-l-naphthyl)propanol and
2-chlorocyclohexanol; aliphatic or alicyclic alcohols
having an ether bond such as 2-methoxyethanol, l-methoxy-
2-propanol, 3-cyclohexyloxy-l-propanol, diethylene glycol
monomethyl ether, dipropylene glycol monomethyl ether,

15 diethylene glycol, dipropylene glycol, triethylene glycol,
poly(oxypropflene) triol, 2-ethoxybenzyl alcohol, 3-
phenoxybenzyl alcohol, 6-methoxy-2-naphthalenethanol,
tetrahydro-4H-pyran-4-ol and 1,4-dioxan-2,3-diol;
aliphatic or alicyclic alcohols having an ester bond such

20 as 3—acetoxy-1-propanol, 2-(3-methylbenzoyloxy)-1-ethanbl,
4—hydr§gybutyl methacrylate, 3-acetoxycinnamic alcohol, 2-
hydroxyéthyl 3-(2-hydroxyethyloxy)benzoate, bis(2-
hydroxypropyl) succinate, 3-methoxycarbonylcyclohexanol,
4-vinyloxycarbonylcyclohekanol and bis(2-hydroxyethyl)

25 terephthalate; aliphatic or alicyclic alcohols having an

amide bond such as N-(2-hydroxyethyl)acetamide, 3-
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consi sting of carbon and hydrogen atons and an oxygen atom of the

al cohol i ¢ hydroxyl group such as nethanol, ethanol, propanol , but anol,
pent anol , hexanol, heptanol, octanol, 10 nonanol, decanol, undecanol,
“dodecanol, tridecanol, tetradecanol , pentadecanol, hexadecanol,

hept adecanol , oct adecanol , nonadecanol, eicosanol, docosanol,
hexacosanol , triacontanol, all al cohol 2 t hyl - 2- propen-1-ol,
crotyl al cohold ll@wlé?ﬁ@%l‘oyé'h’e'tmp@o n en-1-ol, 2- penten 1-ol ,

4- et hyl - 3- pent en- 1- ol hexen- 1- o] th
1- octe% 3- OFhXQﬁQ§¥Pr°PylXEQFY%ﬂN;aﬂ' NrM&dBﬁﬁ%P@émﬁ Jhé) )%ﬁ%%#P+de
nerol i dol, 1, 6- t ad 4- ol t h 2, d |,
geraniol , |iranddgii- e&ﬁﬁ%&aﬁ%&é}&%% QIB‘ %yl%ollr%(n?ujmgco a(ryero

phenethyl al cohol , di phenyl propanol , henyl but anol . _eth ene gl ycol ,
propyl ene gl yasre apy ceher substzifeiont ﬁ/lplrﬁﬂa/ oﬁ'o 9es, NP i phat i c
al cohol s havi ng an et her bond such as 2- tho i%ﬂ

1- met hoxy52- pdyeresly affect the FpRasRs\RhH %‘f Pyl ene gl ycol

nononet hyl 25 et her, dipropyl ene glycol t et h
gl ycol , d|propylen@rﬁﬁ?EéplYtFFeFﬁYIéﬁeSEEDEB? BYom® 1phaglc 2{cBh81s
1Z ' o Ic%mgbﬁ ggy ro %Ekne) tr| ethox be&H¥5 al%&gﬁben3
phenoxybenzy

preferably it elec ed fr n1a| phatIC al cohol in 20
carbon at ons %néi‘%t? ’c%r]P)Y) oﬁygn%r‘?l%r%‘b‘gh af d?&tli%'bggh %&%g}éﬁ At om

of the alC0h9$lgpanolhybu€§X019rSg 't 2Mi6 §§e£gﬁgfuuhép€g£@T0|0c€£88fn0|

10 nonanol, decanol, undecanol, dodecanol, tridecanol,

re

tetradecanol, pentadecanol, hexadecanol, heptadecanol,
octadecanol, nonadecanol, eicosanol, docosanocl,

hexacosanol, triacontanol, allyl alcochol, 2-methyl-2-
propen-1-ol, crotyl alcohol, 3-buten-1-ol, 3-methyl-2-

15 buten-1-0l, 2-penten-1-ol, 4-methyl-3-penten-l1l-ol, 2-
hexen-1-0l, 6-methyl-5-hepten-2-0l, l-octen-3-0l, B-
citronellol, dihydromyrcenol, oleyl alcohol, nerolidol,
1,6-pentadien-4-0l, 2,4-dimethyl-2,6-heptadien-1-0l, nerol,
geraniol, linalool, 8,10-dodecadien-1-o0l, farnesol, benzyl

20 alcohol, phenethyl alcohol, diphenylpropanol,
phenyl@ptanol, ethylene glycol, propylene glycol, glycerol
and pol&(vinyl alcohol); and aliphatic alcohols having an
ether bond such as 2-methoxyethanol, l-methoxy-2-propanol,
3-cyclohexyloxy-1l-propancl, diethylene glycol monomethyl

25 ether, dipropylene glycol monomethyl ether, diethylene

glycol, dipropylene glycol, triethylene glycol,
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but anol , pentanol, hexanol, heptanol, octanol, nonanol, decanol ,
undecanol , dodecanol, tridecanol, tetradecanol, pent adecanol ,

. hexadecanol , heptadecanol, octadecanol, 10 nonadecanol, eicosanol, allyl
al cohol , 2-nmet hyl - 2- propen- -1-ol, crotyl al cohol, 3-buten-1-ol,

3- nmet hyl - 2- but en-1-ol , 2-penten-1-ol, 4-nethyl-3-penten-1-ol,

2-h 1- ol t hyl - 5- hept ct

1, GeEZRt ad?erPQleIOXYPrr‘g%Yﬂel‘edl ﬁéﬁ@e o %—@tﬂgﬁy ’gﬁr:‘lﬁ %*?OIH%}()I “gerani ol ,
| | ool 15 8, 10- dodecad ., b 1_al h

a1 Conol ' di pIRASPATRRTOL. I“ﬁ'ﬁ@hﬁbtﬁ”ﬁﬁcﬁn T e L A

lycol and gl | { b
delacted ' Tronare ERTerehIE 1t MY BF repf%i S8 rtem g TaF et on 20"

and hydrogen atons _an sulfur at m of .the thiol nerca such
as nethanetmqﬂcomgmﬁggwmqg 1 & gmﬁgﬂqﬂatoms cqp%b éh%?h°8|g5988n

I ﬁﬁﬂéﬁEﬁ%Pb?énq%w%%‘gms and fwg%ﬂ?#‘%ﬁ'é& S ALt ol
Lo i T AR S BB
38 tocanet n oputedi BT sk 5&% 5104480817 RbnahSil-
ﬂgpiggggah' SM@B ”'{éercrhﬂ Oé{%ﬁea”eopf %/’1? &rer&%)i FetradQEQﬁ)Si
trlphenylnEtEéFggﬁ#%%Pt n héxa dca ol heptréé%%ﬁ@ihy$$9§aéggﬁol,

cycl opentyl
10 nonadecanol, eicosanol, allyl alcohol, 2-methyl-2-propen-

l-01, crotjl alcohol, 3-buten-1-o0l, 3-methyl-2-buten-l1l-ol,
2-penten-1-0l, 4-methyl-3-penten-l1l-o0l, 2-hexen—1—ol; 6-
methyl-5-hepten-2-0l, l-octen-3-0l, 1,6—pentadien-4-ol,
2,4-dimethyl-2,6-heptadien-1-0l, nerol, geraniol, linalool,

15 8,10-dodecadien-1-0l, farnesol, benzyl alcohol, phenethyl
alcohol, diphenylpropanol, phenylbutanol, ethylene glycol,
propylene glycol and glycerol.

The thiol represented by formula (2) may be selected

from aliphatic or alicyclic thiols consisting of carbon

20 and hydrogen atoms and a sulfur atom of the thiol mercapto
group égch as methanethiol, ethanethiol, l-propanethiol,
1-butanethiol, l-pentanethiol, l-hexanethiol, 1-
heptanethiol, l-octanethiol, l-nonanethiol, l-decanethiol,
l-dodecanethiol, l-hexadecanethiol, l-octadecanethiol, 2-

25 methyl-l-propanethiol, 2-methyl-l-butanethiol, 3-methyl-1-

butanethiol, 2-propanethiol, l-methyl-l-propanethiol, 2-
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cycl ohexyl mercaptan; hal ogenated aliphatic or alicyclic thiols such as
2:2,2-trifluoroethanethiol, 3-chloro-1- pr opanet hi ol , 2-bronobenzyl
mer.capt an, 3-chl orophenethyl 10 nercaptan, 3-fluorocycl opentyl mercaptan
and 3-chl oro-5- met hyl cycl ohexyl mercaptan; aliphatic or alicyclic
thiols havi ng an et her bond such as 3-net hoxy- 1- propanet hiol, 3-

phenoxy- 2- but anet hj ol , 4- nethoxy-z nethylcycloh xyl pt

di - 2- nercaptd@EFBYI?QTEF°PQP?t@l?¥IS%Bmetﬁgl‘ §5P85PBE§Xy$ﬁ?%bane and
1,3,5-tris(2- é@g fhéy%benzea g al i |c Oh %]l%ﬁplhpgthlols
havi ng an ani $RASRARE 1ethane bFB Pyl Pa e -

N, N- di net hyl a th benzam de,

d|ethylcarbad%?$§%§é;{%k§£! ﬁe% Fﬁﬁmﬁﬁﬁaﬂ;%?r°pﬂﬁe' allyl mercaptan,

nercaptobutyl am de. These co have any t her

substi t uent BRTCAPHRE HB?ggﬂﬁggs@F§ apt-aly g'PhFWQSﬁ?ﬁﬁégs of this
I nventi on. Pref er be selected fr aliphatic thiols
consi sting of MeEFRBHARNJT ﬂﬁ%ﬁ%%mﬁgﬁ nRGCaPEA L %Féﬂ\( 5 of the thio
mer capt o group such as nme anethlol et hanethiol, 1- prOp%Pethl

1- butanethlolmeﬁpﬁﬁﬂ?%. $nzene, 'cyclopentyl mercaptan a 19

I decanet hi ol 6Y40GREELBEFFOPERE TSEE@%%&&M%@“”G@%:%& hiol
but anet hi of , $ipPhaRGtRI BF 212 rdThst HIuPFOpLReAmERLoL,. STEnboro 1~ °
propanethiocl, 2-bromobenzyl mercaptan, 3-chlorophenethyl
10 mercaptan, 3-fluorocyclopentyl mercaptan and 3-chloro-5-
methylcyclohexyl mercaptan; aliphatic or alicyclic thiols
having an ether bond such as.3-methoxy-1—propanethiol, 3-
phenoxy-2-butanethiol, 4-methoxy-2—methylgyclohexyl
mercaptan, di-2-mercaptoethyl ether, 1,2,3-tris(3-

15 mercaptopropoxy)propane and 1,3,5-tris(2-
mercaptoethoxy)benzene; and aliphatic or alicyclic thiols
having an amide bond such as N-(2-mercaptoethyl)acetamide,
N,N-dimethyl—34(mercaptomethyl)benzamide, 4-(N,N~-
diethylcarbamoyl )cyclohexyl mercaptan and N-(4-

20 mercaptobutyl)acrylamide. These compounds may have any
other substituent as long as it does not adversely affect
the prééess of this invention.

Preferably it may be selected from aliphatic thiols
consisting of carbon and hydrogen atoms and a sulfur atom

25 of the thiol mercapto group such as methanethiol,

ethanethiol, l-propanethiol, l-butanethiol, l-pentanethiol,
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met hyl - 2- propanet hi ol , 2-nethyl -2-butanethiol, tert- dodecanethlol

1, 2-ethanedithiol, 2,3-butanedithiol, 1,9-. nonanedi t hi ol ,
1,2,3-trinercaptopropane, allyl nercaptan, benzyl nercaptan, phenet hyl
mer capt an, 3-phenylpropyl 10 mercaptan, triphenyl methyl nercaptan and

1, 3-bis(2- mer capt oet hyl ) benzene; and aliphatic thiols having an
ether bond such as 3-nethoxy-1-propanethiol, 3-phenoxy-2- but anet hi ol ,

di - 2- mer capt dethigpansthdel .1 1>heptanethiol, 1n9F@éﬂ?6H#8&ox}Tpropane and
1,3,5-tris(2- 15 nercaptoethoxy)hbenzene. Ngre preferably it may
be sel ected nosangtihigdyi d-decanekibded ;hdvdedecangtdgodar Aon at ons

consi sting of carbon . and hydrogen atons and_a sulfuyr _atom of the thiol
ner capt o hexadegsansth vm&ﬂ%%ﬁéaQQﬂ“etéﬂH&ne?hWGFth‘ﬁFopaneth|oI 20
1- but anet hiol, 1-pentanethiol, 1-hexanethi ol ggéagethlo

1- oct anet hi oPropaggtdielsi @-m ePh%%ﬂ%ﬂQﬂ%@ﬂEthl°l' B-86&8¢dndrni ol

1- hexadecanet hi ol , 2- net hyl prgpanet hi ol , 2-nethyl - 1- hutangt hi o
3-met hyl -i- butansihdeds %mprozmae&;%?ét hilomethy H#HWW%FGB&H hisl, 2-
25 net hyl - 2- propanethlol 2- et hyl - 2- but anet hiol , tert dodecanethlol
1, 2- et hanedi Meitdy1 @wxmm%%:m -mptyl-2-butanethiol, tert-

20 ' nonanedlthlol 2, 3-tri mer.capt gpr opane, apt an,
benzyl mer cafefecanedidody I dl hﬂﬁ@nylpQGEVFanedlthéﬁéagﬁaﬁ

tri phenyl net hyl mercapt.an and nercapto y)ilznbenzene

The phenol r 8on@aatiddinl af,,?u|3a-t52§nqq:§¢p599§gpée@eda AT

benzyl mercaptan, phenethyl mercaptan, 3-phenylpropyl

10 mercaptan, triphenylmethyl mercaptan and 1,3-bis(2-
mercaptoethyl )benzene; and aliphatic thiols having an
ether bond such as 3-methoxy-l-propanethiol, 3-phenoxy-2-
butanethiol, di—2-mercapt6ethy1 ether, 1,2,3-tris(3-
mercaptopropoxy)propane and 1,3,5-tris(2-

15 mercaptoethoxy)benzene.

More preferably it may be selected from aliphatic
thiols having 1 to 16 carbon atoms consisting of carbon
and hydrogen atoms and a sulfur .atom of the thiol mercapto
group such as methanethiol, ethanethiol, l-propanethiol,

20 l-butanethiol, l-pentanethiol, l-hexanethiol, 1-
heptané;hiol, l;octanethiol, l-nonanethiol, l-decanethiol,
1-dodec;nethiol, l-hexadecanethiol, 2-methyl-1-
propanethiol, 2-methyl-1-butanethiol, 3-methyl-1-
butanethiol, 2-propanetbiol, l-methyl-l-propanethiol, 2-

25 methyl-2-propanethiol, 2-methyl-2-butanethiol, tert-

dodecanethiol, 1,2-ethanedithiol, 2,3-butanedithiql, 1,9-

20



from phenol s consisting of carbon and hydrogen atons and an oxygen

at om of the phenolic hydroxyl group such as phenol, cresol,

3-i sopropyl phenol, 4-butyl phenol, 2- . cycl opentyl phenol .

2, 3-di net hyl phenol, 2,3,6- 10 trinmethyl phenol, 2,6-diisopropyl phenol,
3,5-di-tert- but yl phenol, 2,6-di-tert-butyl-4-nethyl phenol, 5-indanol,

5,6, 7, 8-tetrahydro- 1- napht hol, naphthol, nonyl phenol, 4-

hydr oxyst yr eneonanadiitbxgly els 2, detnimergapteprapane pjablyl mereaphafol
catechol, resorcinol, hydroquinone, 2- 15 nethylresorci nol

4- hexyl r esor chengylomercaptandi pheneiyih prereapern . 3-phenylpropyl

bi s(4- hydr oxyphenyl ) net hane, 2, 2- bis(4-hydrox%§hen I progane,
2, 2- bi s(4- hyamexgaptan, triphepybnenhy) pnercaptan an b4p¥e%%§( -
4, 4" - bi phenol phenyl hydr oqui none, 1, 3,5-tri hydroxybenzene, 2, 4-bis(4-

20 hydr oxypheeycaphoathyl)benpeneene, 2,4, 6-tris(4-

hydr oxyphenyl ) - 2, 6- di net hyl - 3- hexene, 5-hydroxy- 3-(4- '

hydr oxyphenyl ) - 1, 1 Ther phemody representedr byndermuls. (2) may be selected
hydr oxy- 3- (4- hydr oxyphenyl ) -2, 6-di met hyl - 3- hexene, tris(4-

hydr oxypheny| $FemhBReno b eaensistinakot peasban ang h Y st yPBHefndnd
pol y(4- hydr oxy-c-nmet hyl styrene); hal ogenat ed phenol s such as

3-f1 uor ophenofn 9¥ygen atom of the phenoli¢ hydroxyl gpqup such as

trifluoromnethyl phenol, 4-chlorophenol, 2-bronpphenol, 2, 6-

di f | uor ophenoPhenoly ue¥esol pedhispREARY1PRenok, 4-butylpherebphénol

2, 2-bi s(4-hydroxy- 3, 5- - di chl or ophenyl ) propane, .

2,2-bis(4-hyd?ﬁ?iﬁﬂ%ﬂ?Y}PheBOli,3(iréi@eFQYhE&%ﬁ¢Lor%pﬁd@ane,

OCtafluorﬁf4’€;igggﬂ§fgkenol, 2,6-diisopropylphenol, 3,5-di-tert-
butylphenol, 2,6-di-tert-butyl-4-methylphenol, 5-indanol,
5,6,7,8-tetrahydro-l1-naphthol, naphthol, nonylphenol, 4-
hydroxystyrene, 4-hydroxy-a-methylstyrene, 1,1’'~bi-2-
naphthol, catechol, résorcinol, hydroquinone, 2-

15 methylresorcinol, 4-hexyiresorcinol, 2,6-
dihydroxynaphthalene, bis(4-hydroxyphenyl)methane, 2,2-
bis(4-hydroxyphenyl)propane, 2,2-bis(4-hydroxy-3-
methylphenyl)propane, 2,2’'-biphenol, 4,4’-biphenol,
phenylhydroguinone, 1,3,5-trihydroxybenzene, 2,4-bis(4-~

;0 hydroxyphenyl)-4-methyl-l-pentene, 2,4,6-tris(4-
hydroxiphenyl)-Z,6-dimethyl-3-hexene, 5-hydroxy-3-(4-
hydroxyphenyl)-l,1,3-trimethyl-2,3;dihydroindene, 5-
hydroxy-3-(4-hydroxyphenyl)-2,6-dimethyl-3-hexene, tris(4-
hydroxyphenyl )methane, phenol novolak, poly(4-'

25 hydroxystyrene) andlpoly(4-hydroxy—a-methylstyrene);

halogenated phenols such as 3-fluorophenol, 2-
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and 6, 6" -di brono-1, 1' - bi - 2- napht hol ; phenol s having an et her bond such
. as 2-et hoxyphenol, 4-(phenoxynethyl) phenol, 3,4, 5-trinethoxyphenol,

7- met hoxy- 2- napht hol , 4-benzyl oxy- 3- met hoxyphenol and.

3, 3" - (et hyl enedi oxy) di phenol ; phenols 10 having a keto group such as .

3- hydr oxyacet ophenone, 2-(2- oxopr opyl ) phenol , 4-hydroxybenzophenone,
1-hydroxy-2- ~_acenapht hone, 4 4'-dihidrox%beniop eﬁone, 5 6- _

di hydr oxyacetsphdnonemashyprhenel y n4-6hEAEPRNRAQL ng 2zhEOMOPEENGE 848 ~such
as 4-acetoxynet hyl phenol , neth¥l 15 salicxlite, 4-hygr3xxbenzyl acryl ate,
ethyl 4- hydr @iflgorophepginodyéinpERneamethylphenol,” 2, 35,3~

2- met hoxycar bonyl - 6- et hyl - 3- napht hol ,
1,2-bis(4-hy&Fé%?Q@ﬁ?PPPB?})e?hgnElﬁﬁﬁ'BYﬁnygfﬁf§? tri hydr oxybenzoat e;
and phenol s having an_ami de bond such .as 4-acet am o%hﬁqol,

3- (N, N- di et Bjchiosepbenydnesgpang, 23@-big(4-hydroxypheny.)=

., N-di net hyl car banoyl ) - 3- et hyl phenol, N-(3-h dr%§%f5- 4.4'-piphenol

met hyl ) ph&nyRadmll2ni2d @ -hRxeSIHPEPBXPPENRet RFtas L uoro-4, & " ~01pheno.

napht hyl ) met hacryl am de, N-(4-hydroxybenzyl)benzan de gnd .

N, N - bi s( 4- hja@do By B cRHPFOBOTdY y'rbzf,-a-naﬁh&eiﬁzih&aﬁ@sr BRI E™ These
conpounds nmay have any other 25 substituent _.as lagng as it es \nqt

adver sel y af B&bern pond such §se2seEhoxyp ePﬁJenﬁF&ﬁ%en°xymé¥%ii)ﬁ%enOI’

g? car bon anérﬁyérﬁgéﬁzgﬁg%%%§%§°§; gg§§g§°§§% Ebg%ﬂgﬁg?}”¥3§§§%ﬁﬁ?§§iﬂj "
e oo SRR e 37 g g RBORAFIRGRL pronons
2’3’6'tngEt@QJ?Hg“§ ke%bpbroup such as 3-hydroxyacetophenone, 2-(2-
oxopropyl)phenol, 4-hydroxybenzophenone, l-hydroxy-2-
acenaphthone, 4,4’'-dihydroxybenzophenone, 2,6-
dihydroxyacetophenone and phloretin; phendls having an
ester bond such as'4-acetoxymethy1phenol, methyl
15 salicylate, 4-hydroxybenzyl acrylate, ethyl 4-hydroxy-3-
‘methoxycinnamate, 2-methoxycarbonyl-6-methyl-3-naphthol,
1,2-bis(4-hydroxybenzoyloxy)ethane and ethyl 3,4,5-
trihydroxybenzoate; and-phenols having an amide bond such
as 4-acetaminophenol, 3-(N,N-dimethylcarbamoyl)phenol, 4-
20 (N,N-dimethylcarbamoyl)=-3-methylphenol, N-(3-hydroxy-5-
methylighenylacrylamide, N-(5-hydroxy-8-methyl-2-
naphthyi)methacrylamide, N-(4-hydroxybenzyl)benzamide and
N,N’-bis(4-hydroxyphenyl)-5-methyl-1,3-
benzenedicarboxamide. These compounds may have any other

25 substituent as long as it does not adversely affect the

process of this invention.
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di i sopropyl phenol, 3,5-di-tert-butyl phenol, 2,6-di-tert-

but yl - 4- et hyl phenol , 5-indanol, 5,6,7,8-tetrahydro-1- napht hol ,

napht hol , nonyl phenol, 4-hydroxystyrene, 4-- .
hydroxy-[err]-methyl styrene, 1,1'-bi-2-naphthol, catechol, 10 resorcinol,
hydr oqui none, 2-nethylresorcinol, 4- hexyl resor ci nol ,

2, 6-di hydr oxynapht hal ene,  bis(4- hydr.oxyphenyl ) ne et
2,2-bis(4-hydroxydﬁéﬁﬁ51§%x) may be seleé%géangm éﬁgggis consisting

Shens! o USRS RS SRS, b il MR acom b i phenol

ydr oxy oheny BROHL YubirpnTa. epih. S g afihelf e, 3-

vl oxy. 3 ( 4-WRABSIETHRLPORLs S S PUEHERAReL ey Bs Lenphenol , 2,3-

ool y(4° hy r SR ERSR e 2y Pelie F indt Ry Rhenaty Ay fhonol s such ae

2. br onophenoRLiZORFOPYLPhERal oh SR Gy T ORRTER HYTGHERES, 3, 4.

A IR OR L R R T

gﬁéag! gor gl ﬁr”é‘}ﬁfé}%ﬁ‘e'n %aPéltﬁ‘o?dm ﬁ'&qywnﬁ‘?ﬁncﬁ'&%%?xrﬁﬂa}’nrenez’?)eqi—her bond

o s 2 e O Phene] o OO Y PR yopthay catechol,

3- met hoxyl%her}:oe!so%:%din?’o’lg,l _h(yedtr%uel%%q'xieo,xyQ-erti\échleyrhorl'e'sorc inol, 4-
hexylresorcinol, 2,6-dihydroxynaphthalene, bis(4-

 hydroxyphenyl)methane, 2,2-bis(4-hydroxyphenyl)propane,

2,2-bis(4-hydroxy-3-methylphenyl)propane, 2,2‘-biphenol,
4,4'-biphenol, phenylhydroquinone, 1,3,5-trihydroxybenzene,

15 2,4-bis(4-hydroxyphenyl)-4-methyl-1l-pentene, 2,4,6-tris(4-
hydroxyphenyl)-2,6-dimethyl-3-hexene, 5-hydroxy-3-(4-
hydroxyphenyl)-1,1,3-trimethyl-2,3-dihydroindene, 5-
hydroxy-3-(4-hydroxyphenyl)-2,6-dimethyl-3-hexene, fris(4-
hydroxyphenyl )methane, phenol novolak, poly(4-

20 hydroxystyrene) and poly(4-hydroxy-o-methylstyrene);
haloge@gted phenols such as 3-fluorophenol, 2-
trifluo;omethylphenol, 4-chlorophenol, 2-bromophenol, 2,6-
difluorophenol, 4-fluoro-2-methylphenol, 2,3,4-
trichlorophenol, 2,2-bis(4-hydroxy-3,5-

25 dichlorophenyl)propane, 2,2-bis(4-hydroxyphenyl)-

1,1,1,2,2,2-hexafluoropropane, octafluoro-4,4’'-biphenol
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5 More preferably it may be sel ected from phenols having 6 to 27

carbon atons consisting of carbon and hydrogen atons and an oxygen atom '
~.of the phenolic. hydroxyl group such as phenol, cresol, '

3-isopropyl phenol, 4- butyl phenol, 2-cycl opentyl phenol

2, 3-di et hyl phenol, 10 2,3,6-trinethylphenol, 2,6-diisopropyl phenol,

3,5-di-tert- butyl phenol, 2, 6-di-tert-butyl-4-ne q§h£hgpohi 5-1 ndanol ,

5, 6, 7, 8- t et r anyd 662 -ddjprome-1 ,ddphird-napihipvefid phenols having an

hydr oxystyrene, 4-hydroxy-[err]-nethylstyrene, 1,1'-bi-2- t hol .,
cat echol , r estheirn dondhgmcdg @isn @rethoxyphengl hﬁ?&*&ﬁ’b‘?m‘?thynﬁopmenol’
4- hexyl resorcinol, 2, 6- di hydr oxynapht hal ene, 1

bi s( 4- hydr oxBpMeiHtpimethexyphenol , 7iRefher R RaRINGRA ) ot psRgy LoxY -
2, 2- bi s(4- hydr oxy- 3- met hyl phenyl ) propane, 2, 2' - bi phenol

4, 4" - bi pheno|3,-methqgmgﬂnqﬂquﬁi 'e:P%";l'BZ]ﬁfiﬁ“?W §B%he, 2, 4-bi s(4-
20 hydroxyphenyl) - 4- et hyl - 1- pent ene, 2,4,6-tris£4- henol

hydr oxyphgényl ) - 2, Mereeprgfesaht¥eht, mayhhar 8gyested. from phenols

hydr oxyphenyl )-1, 1, 3-tri net hyl - 2, 3-di hydr oi ndene, 5- d

hydr oxy- 3- ( 4-Hepdmskfotenyd?) CarRan AEINS -aRPRIEHENG Rf carbon an

tri s(4-hydroxyphenyl ) net hane; hal ogenat ed phenol s havi 6 .25 . to 15

car bon at ons hywiztiegen atanm rafgha| oxygen atomr?f|{kﬁo§§?ﬂ?}b%eh% roxyl
4- chl orophenol , 2-bronophenol, 2, 6- . 24
di f | uor ophen@roup fauslt A phangd pHeFRFol o, 3-isopropyPheng] pphenol |

2, 2-bi s(4-hydroxy- 3, 5- di chl or ophenyl ) pr opane ]

2. 2-bi s( 4- hy dwshphenal . 2-cyqlopenbylbbenelar? udrdbrehinlrhgnel
octafluong 45{3}2£¥¥2¥2ﬁhy1phenol,'2,6—diisopropylphenol, 3,5-di-tert-

butylphenoi, 2,6-di-tert-butyl-4-methylphenol, 5-indanol,
5,6,7,8-tetrahydro-1-naphthol, naphthol, nonylphenol, 4-
hydroxystyrene, 4-hydroxy-c-methylstyrene, 1,1'-bi-2-
naphthol, catechol, resdrcinol, hydroquinone, 2-

15 methylresorcinol, 4-hexylresorcinol, 2,6-
dihydroxynaphthalene, bis (4-hydroxyphenyl)methane, 2,2-
bis(4-hydroxyphenyl)propane, 2,2-bis(4-hydroxy-3-
methylphenyl)propane, 2,2’-biphenol, 4,4'-biphenol,
phenylhydroquinone, 1,3, S-trihydroxybenzene, 2,4-bis(4-

20 hydroxyphenyl)-4-methyl-l-pentene, 2,4,6-tris(4- .
hydroxﬁphenyl)-2,6-dimethyl-3—hexene, 5-hydroxy-3-(4-
hydroxyéhenyl)-l,1,3—trimethyl-2,3-dihydroindene, 5-
hydroxy-3-(4-hydroxyphenyl)-2,6-dimethyl-3-hexene and
tris(4-hydroxyphenyl)methane; halogenated phenols having 6

25 to 15 carbon atoms such as 3-fluorophenol, 2-

trifluoromethylphenol, 4-chlorophenol, 2-bromophenol, 2,6-
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5 The thi ophenol represented by formula (2) may be sel ected from
t.hi ophenol s consi sting of carbon and hydr ogen atons and a sul fur atom
of .t he thi ophenol nercapto group such as thiophenol, o-thiocresol, m

t hi ocresol, p-thiocresol, 2-ethylthiophenol, 2- 10 isopropylthiophenol,

2, 6-di net hyl t hi ophenol , 3, 4- di et hyl t hi ophenol, 2, 4-di net hyl t hi ophenol ,
4- - nmer capt obi phenyl, 3-net hyl - 2- napht hal enet hi ol , '5- phenyl -

1, 2- benzenediditfilaiordpheanod - 4 -3 hmreeregiattiydphenot . 2,3,4-

di mer capt obi phenyl, 1,2, 6-naphthal enetrithiol and 15 anthracene-1-thiol;
hal ogenat ed ttricgtlenwiphenadh, &, 2~bis (4-diydrasnhi gfirenol , 2- br onot hi ophenol
3-chl or ot hi ophenol , 3- br onot hi ophenol, 4-fl uor ot hi ophenal,

4- chl or ot hi opharhdlorophenylyprapanep heibtbis)( S-hydurwrhentptenol , 2, 5-

di chl or ot hi ophenol , 3, 4-di chl orot hi ophenol, 4-chloro-1,3- 20 _ .

benzenedi t hi dl, larid Z-drdothexa Dlwreprapane and jagtafluanrr 4, 4" -RighgMhol s

having an ether bond such as 2- met hoxyt hi ophenol , 3-§2-butoxypropy|)
t hi ophenob, 3- Thecthipphenol crapxgsephedyby formula (2) may be”
6- phenoxy- 1- napht hal enet hi ol , 1, 2- bi s(4- mer capt ophenoxy) et hane and

8- met hoxy- 2, Belemtemfinaml driephenols corsisteig R EaTRaP any ot her
substituent as long as it does not adversely affect the

25 hydnggeesatqts tand a mekfunatom of the thigrhenay it may be
sel ected fromthi ophenol s consi sting of carbon and hydrogen atons and a

sul fur atom MEerqEPLhIXMBIRGD| asekkigrrenp bu P sthireestt odtenol , o-

thiocresol, p-thiocresol, 2-ethylthiophenol, 2-

10 isopropylthiophenol, 2,6-dimethylthiophenol, 3,4-
diethylthiophenol, 2,4-dimethy1thiophenol, 4-
mercaptobiphenyl, 3-methyl-2-naphthalenethiol, 5-phenyl-
1,2-benzenedithiol, 5-butyl-1,3-benzenedithiol, 4,4'-
dimercaptobiphenyl, 1,2,6-naphthalenetrithiol and

15 anthracene-1-thiol; halogenated thiophenols such as 2-
chlorothiophenol, 2-bromothiophenol, 3-chlorothiophenol,
3-bromothiophenol, 4-fluorothiophenol, é4-chlorothiophenol,
4—bromothiophenoi, 2,6-dichlorothiophenol, 2,5-
dichlorothiophenol, 3,4-dichlorothiophenol, 4-chloro-1,3-

20 benzenedithiol and 7-bromo-1,2,6-naphthalenetrithiol; and
thiophenols having an ether bond such as 2-
methoxythiophenol, 3-(2-butoxypropyl) thiophenol, 3-
mercapto-4'-ethoxybiphenyl, 6-phenoxy-l-naphthalenethiol,
1,2-bis(4-mercaptophenoxy)ethane and 8-methoxy-2,5-

25 naphthalenedithiol. These compounds may have any §ther

substituent as long as it does not adversely affect the
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5 thiocresol, mthiocresol, p-thiocresol, 2-ethylthiophenol,

2-isopropyl thiophenol, 2,6-dinethylthiophenol, 3,4- di et hyl t hi ophenol ,
2,4-di met hyl t hi ophenol ., 4- _mer capt obi phenyl ,

- 3-net hyl - 2- napht hal enet hi ol , 5- phenyl - 1, 2- benzenedi t hi ol ,

5-butyl -1, 3-benzenedithiol, 4,4'- 10 di mer capt obi phenyl,

1, 2, 6- napht hal enetrithiol and ant hracene-1| -t hi ol . Mor e
preferably itpregedss k| deidinventionophenol s having 6 to 12 carbon
atons consi sting of carbon and hydrogen atons and a _sul fur atom of the
t hi ophenol 15 ner 8xpfergbdwpitumpyabet ardpatad frem khiepbesrlsm

t hi ocresol, p-thiocresol, 2-ethylthiophenol, 2- I sopropyl t hi ophenol

2, 6- di met hy| t¢oephehbng f acarbon qard Y AFRGRMHeIMS 26}!43 o neehiRF habBRenol |
4- mer capt obi phenyl , 3-net hyl - 2- napht hal enet hi ol , 5-phenyl-_ 20

1, 2- benzenedi @fi bhe Bhipphenal FJnercepke XD Such /8 thiophénol, o-

di mer capt obi phenyl and_1, 2, 6- napht hal enetr.ithiol. The carbo&ylic
aci d repr dsenthiogyesel mmathiigcresobe P-thicgresekd 2rewhul tphgphenol;
alicyclic or aromatic carboxylic aci ds consisting of_ carbon and

hydr ogen at on?-i$@PEePY behigpheroht ofn Gfdimethel Heigphenalp dutn as fornic
aci d, acetic acid, propionic acid, butyric acid, isobutyric acid,

26 dletbx%§h+%P%%$@}rn%t*mﬁ#@?F%YﬁEW%EPW%RR1C 4tid, stearic acid,
ol eic acid, phenylacetic acid, cyclohexane carboxylic agig, benioic
aci d, p-net hyheE@3BrePiRhenyd, ndpheHhy tne-naphtha ¥htolei A PBeRBLBor nane

carboxylic acid, 2-
Y 1,2-benzenedithiol, 5-butyl-1,3-benzenedithiol, 4,4’-

10 dimercaptobiphenyl, 1,2,6-naphthalenetrithiol and
anthracene-~1l-thiol.

More preferably it may be selected from thiophenols
having 6 to 12 carbon atoms consisting of carbon aqd
hydrogen atoms and a sulfur atom of the thiophenol

15 mercapto group such as thiophenol, o-thiocresol, m-
thiocresol, p-thiocresol, 2-ethylthiophenol, 2-
isopropylthiophenocl, 2,6-dimethylthiophenol, 3,4-
diethylthiophenol, 2,4-dimethylthiophenol, 4-
mercaptobiphenyl, 3-methyl-2-naphthalenethiol, 5-phenyl-

20 1,2-benzenedithiol, S5-butyl-1,3-benzenedithiol, 4,4'-
dimercaptobiphenyl and 1,2,6-naphthalenetrithiol.

.Tﬂe carboxylic acid represented by formula (2) may be
selec;ed from aliphatic, alicyclic or aromatic carboxylic
acids consisting of carbon and hydrogen atoms and an

25 oxygen atom of the carboxyl group such as formic acid,

acetic acid, propionic acid, butyric acid, iscbutyric acid,
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5 norbornene carboxylic acid, oxalic acid, malonic acid, succinic

acid, maleic acid, fumaric acid, adipic acid, I taconi c acid, butane
tetracarboxylic acid, phthalic acid, . isophthalic acid, terephthalic
acid, trimellitic acid, pol y(rmet hacrylic acid) and pyronellitic acid;

hal ogenated 10 aliphatic, alicyclic or aromatic carboxylic acids such as
4-chl orobutyric.acid, 5-fluoro-2-hexanoic acid, entafluorgghenxhacetic

A . . P§
acid, 4-chl ;aohehioiac it dethacrylis amidc| Hsdm At ok yPRELG R
5-chl oro- 2- bi cycl o[ 2. 2. 1] hexane carboxylic acid and 6-iod£:1- clg
napht hal ene ateim@adid, ehenylkadeiHa iacidy ig¥clghexpne carboxyiic acid,
carboxylic acids having an ether bond such as nethoggfcetic aci d,
4- (4- met hy| preneodg Reidi @-methykbenzoig gy tepgPRERE{8NS ) g,
2, 2" -ethyl enedi oxy-di acetic acid, 3- benzyl oxycycl ohe ang car boxylic
aci d, 5, 6-dicaxbexylic agi, B-weghgrnane |GREREEYLEF RXIRT c43Eci d,
3- phenoxyci nnam ¢ aci d, 5-netho%¥isophthalic_acid fnd,4,4':
et hyl enedi oxyoPREReNS GaEbexy bimtaeid a| 9%841¢ caghd, malonig.afid.
carboxylic acids_having an ester bond such as _4- | aﬁetoxybut ric acid,
moNoi sopr opy$ueeitRi®ARLd notiRifAcids FURRFLE 2CHANoR ﬁ9F°1?§}§yclohexane
di car boxyl at e, . monohexyl 2, 6-nor bor nane dicarboxilate ﬁ-l' iq
27 itacomigrasddartvand ptFacRYRPRY LLC 3¢ GheRpF 8+t AV, 3-
benzene di car boxyl ate oly(lactic acid), pol errj- .. capral.act one) and
1, 2- bi s(4- isopgthalicpacgé, terephthailcpaczég trlmellltlcpac1%, )
poly(methacrylic acid) and pyromellitic acid; halogenated
10 aliphatic, alicyclic or aromatic'carboxylic acids such as
4-chlorobutyric acid, 5-fluoro-2-hexanoic acid,
pentafluorophenylacetic acid, 4-chlorobenzoic aéid, 3;
bromocyclohexane carboxylic acid, 5-chloro-2-
bicyclo[2.2.1}hexane carboxylic acid and 6-iodo-1-
15 naphthalene carboxylic acid; aliphatic, alicyclic or
aromatic carboxylic acids having an ether bond such as
methoxyacetic acid, 4-(4-methylphenoxy)butyric acid, 3-
phenoxyphenylacetic acid, 2,2’'-ethylenedioxy-diacetic acid,
3-benzyloxycyclohexane carboxylic acid, 5,6-dimethoxy-2-
20 bicyclo[2.2.1)hexane carboxylic acid, 3-phenoxycinnamic
acid, S-methoxyisophthalic acid and 4,4'-
ethylenedioxybenzoic acid; aliphatic, alicyclic and
aromatic carboxylic acids having an ester bond such as 4-
acetoxybutyric acid, monoisopropyl succinate, monomethyl

25 fumarate, monoethyl 1,3-cyclohexane dicarboxylate,

monohexyl 2,6-norbornane dicarboxylate, 4-
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hydr oxycar bonyl benzoyl oxy) et hane; and aliphatic, alicyclic 5 or aromatic

~carboxylic acids having an am de bond such as N-acetyl al ani ne, -

3- (N, N-di net hyl car banoyl ) pr opi oni ¢ aci d, N- net hacryl oyl phenyl gl yci ne,
N- (4- hydr oxycycl ohexyl ) benzam de, 5-(N, N-di et hyl car banoyl ) - 1- _
napht hal ene carboxylic acid and N, N -(4- 10 hydroxyphenyl )t erepht hal am de.
These conpounds may have any ot her substituent as |ong as it does not
adversely  hydsgorysanbenydheneyd scniade neaeliohiexyl S-methylplaiisy ap)y
it may be selected fromaliphatic or aromatic carboxylic acids

consi sting ofbegeensn dim@rbbxyiateag@elat(das tded asidwy R Y¥Ht &m of t he

car boxyl group such as form c acid, acetic acid, propionic acid,

butyric caprelactonflyand doiZrbisddn i c acid, nethacrylic acid,
e Rl I i B
e R b Bl b R
i e e D A .

al i phatic carhoxylic gcids having 1 tQ 12 carbon atons and aronatic
28 N'meéﬁﬁﬁgﬁiﬂﬂ'ﬂygﬂy YR8ty N (8% 12 carbon at oms consi sti ng

G oup such agBKERIE RO AR e A SEny 1 carbamoyl Y-
naphthalene carboxylic acid and N,N’-(4-

10 hydroxyphenyl)terephthalamide. These compounds may have
any other substituent as long as it does not adversely
affect the process of this invention.

Preferably it may be selected from aliphatic or
aromatic carboxylic acids consisting of carbon and |

15 hydrogen atoms and an oxygen atom of the carboxyl group
such as formic acid, acetic acid, propionic acid, butyric
acid, isqbutyric acid, acrylic acid, methacrylic acid,
lauric acid, stearic acid, oleic acid, phenylacetic acid,
benzoic acid, p—methyibenzoic acid, 2-naphthalene

20 carboxylic acid, oxalic acid, malonic acid, succinic acid,
maleic:qqid, fumaric acid, adipic acid, itaconic acid,
butane tetracarboxylic acid, phthalic acid, isophthalic
acid, terephthalic acid, trimellitic acid,
poly(methacrylic acid) and pyromellitic acid.

25 More preferably it may be selected from aliphatic

carboxylic acids having 1 to 12 carbon atoms and aromatic
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acid, butyric acid, isobutyric acid, acrylic acid, 5 nethacrylic acid,
lauric-acid, phenylacetic acid, benzoic aci d, p-nethyl benzoic acid,

. 2--napht hal ene. car boxylic acid, oxalic-acid, nmalonic acid, succinic
acid, maleic acid, fumaric acid, adipic acid, itaconic acid, butane
tetracarboxylic acid, phthalic acid, isophthalic acid, 10 terephthalic
acid, trinellitic aC|d and pyronellitic acid The sul fanic id
represent ed IRATRIKHALE (agl%agma(yemg %I%t@%ﬁ%ﬂ%ms&s%Q%ﬁ'
or aromatic sulfonic aci ds consisting of carbon and Qéf en atons, a
sul fur Ssaghy ant hyidaqgan atans "&ﬂg.u?‘hrﬁ?‘l’aﬂ?‘b &?H f the 15
sul fonic acid group such as nethanesul foni c acjd, eth esquinc aC|d,
2-but anesul f GATPEIT greup such @s, farmic Acidciafetic i ¢
acid, 1, 2- ethanedlsulfonlc acid, 1,4-buta edlsulfonlc |d,

cycl opent ane iRt %’éi'cfa%&?é'dlaﬁﬂ

oct ahydr o-4, 4' - hi phe Idlsulfo I c acid, benz nes Ifonlc ., acid, .

p-t ol uenedul mstha %c Ay a“r-‘-"c At e}l%'}#é’r?@srlﬂ ltfi'agﬁf‘zom

4-n-octyl benzenge 3“' ni acjd, 5-pet hyI 2- naariht hal en% ul f.oni c a(a d,
d'ﬁfﬁ}m

8-t-butyl -1, B€1 %}mcsmkﬁm ene carboxylic aci

5- phenyl - 1, 3-be zenedls Ifo |c d, 4 blphen I quonlc Cld and
1,1 -bi-2,2 oxal 16, fHi%a 'c S&’cﬁ%‘ Il 1“?3

29 alicyclig or,aromatic, sulfonic, acids, s as 2-

chl or oet haneHri% aft:’ﬁfi aéhlﬁ“tf"nﬁ“}}drve)56???é3§3.ﬂ1fc0rﬁcc"dac:‘i’d‘q:ane

4-chl or obenzenesul fo cid, t af.| yor.obenzenesul f o
etracarLoxfilc a 1&1 éﬁallc aci lisoﬂh

éﬁallc acid,
10 terephthalic acid, trimellitic acid and pyromellitic acid.
The sulfonic acid represented by formula (2) may be

selected from aliphatic, alicyclic or aromatic sulfonic
acids consisting of carbon and hfdrogen atoms, a sulfur
atom of the sulfonic acid group and an oxygen atom of the

15 sulfonic acid group such as methanesulfonic acid,
ethanesulfonic acid,'2-butaneéulfonic acid, 1-
octanesulfonic acid, 1l-hexadecane sulfonic acid, 1,2-
ethanedisulfonic acid, 1,4-butanedisulfonic acid,
cyclopentanesulfonic acid, 1,3-cyclohexanedisulfonic acid,

20 octahydro-4,4’'-biphenyldisulfonic acid, benzenesulfonic
acid, éftoluenesulfonic acid, 2,4,6-
trimethylbenzenesulfonic acid, 4-n-octylbenzenesulfonic
acid, 5-methyl-2-naphthalenesulfonic acid, 8-t-butyl-1,5-
naphthalenedisulfonic acid, 5-phenyl-1,3-benzenedisulfonic

25 acid, 4,4’'-biphenyldisulfonic acid and 1,1'-bi-2,2'~

naphthalenedisulfonic acid; halogenated aliphatic,
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acid, 3-iodobenzylsulfonic acid and 4- 5 fluorobenzenesulfonic acid;
aliphatic, alicyclic or aromati c sul fonic acids having an ether bond
. such as 2- .phenoxyet hanesul foni ¢ aci d, 3-nethoxy-2-butanesul fonic
acid, 3-(4-ethoxyphenyl)propanesul fonic acid, 3-

met hoxycycl ohexanesul foni ¢ acid, 4-nethoxy-1- 10

oct ahydr onapht hal enesul foni c acid, 4- . met hoxybenzenesyl foni ¢ aci d,

4- benzyl oxy- alicycligpem aremaddics smlfondicd ag4dso s¥§hya&t Koxy- 2-

ant hracenesul fonic acid; aliphatic, alicyclic or aromatic .sul fanjc

aci ds havi ngchliaogethanes igs apigen Sojaromo-2rhexargenliond s AGH 1 f oni ¢
aci d, 4-acetyl cycl ohexanesul fonic .acid, 10-canphorsul foni ci.d
4-acety|benzém&hMQQﬂhQ§Zenes%%ﬁQP%QNPQ%QANH%¥HQﬁ;HQIP, NFEOFSFH ORI g

al i phati c, alicyclic or aromatic sulfonic acids having an ester bond

such as 3- sulakdghopyiiosiobanayd sl fonicoarddh it V- 20 nethacryl ate,

3- met hoxycar bonyl benzenesul fonic acid, 4- . . 1i

phenoxy caf borfliuexahenzenasdfianisn acigdyi ldnhagic, alicyclic or

but oxycar bonyl - 1- napht hal enesul fonj ¢ .aci d; and al.iphatic aligyclic or
aromati c sul BFMatdS FulEaniy agidmhihey igith /AR eth%ugﬁ?% such as £
3-beénzam de- 1- propanesul fonic_acid, 2-acrylam.de- .

2- net hyl - 1- pRASHRENRThanes Wdenic arsh a#‘ﬁ%ﬁ%’ﬁiutwauﬁgféﬁesul fonic
acid, 4-acetam de-benzenesul fonic acid, . . 3-

30 acidy, o (AR AR RISENSRARATS S anics A de. 3-

di nmet hyl car banoyl ) benzenesul f oni ¢, acid and, 5- benz 'de-%;

napht hal enesmef"é}ﬂ’ﬁ’%]d?heﬁ?é%s'ﬂoﬁﬂi%d%c %‘é'ifgrﬂ'?ﬁ‘)y' -

10 octahydronaphthalenesulfonic acid, 4-
methoxybenéenesulfonic acid, 4-benzyloxy-1l-
naphthalenesulfonic acid and 9,10-diethoxy-2-
anthracenesulfonic acid; aliphatic, alicyclic or aromatic
sulfonic acids having a keto group such as l-benzoyl-4-

15 methyl-3-pentanesulfonic acid, 4-acetylcyclohexanesulfonic
acid, 10-camphorsulfonic acid, 4-acetylbenzenesulfonic
acid and anthraquinone-1,5-disulfonic acid; aliphatic,
alicyclic or aromatic sulfonic acids having an ester bond
such as 3-sulfopropyl acrylate, 3-sulfocyclopentyl

20 methacrylate, 3-methoxycarbonylbenzenesulfonic acid, 4-
phenoxycarbonylmethylbenzenesulfonic acid and 6-
butoxycarbonyl-l-naphthalenesulfonic acid; and aliphatic,
alicyclic or aromatic sulfonic acids having an amide bond
such as 3-benzamide-l-propanesulfonic acid, 2-acrylamide-

25 2-methyl-l-propanesulfonic acid, 4-methacrylamide-

cyclohexanesulfonic acid, 4-acetamide-benzenesulfonic acid,
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ot her substituent as long as it does not adversely affect 5 the process of

t.his invention. Preferably it may be selected fromaliphatic or
aromati ¢ sul fonic acids consisting of carbon and hydrogen atons, a
sul fur atom of the sulfonic acid group and an ‘oxygen atom of the

sul fonic group such as methanesul fonic 10 acid, ethanesul fonic acid,

2- butanesulfonlc aci d, oct anesul_ foni ¢ aC|d 1- hexadecane sul fonic
acid,-1,2- 3-asuyd@sH; 4§HQQE%Q9%%H °“}°458&Fanéaﬂ§u oni ¢ acid,
benzenesulfontc acid, p-tolu sulfonlc Cld

trimet hyl ben ¥ WP%mﬁY q§q¥§5ﬂ1 EnésﬁPfaﬁP S-B?nzamﬁ?e-?-
nagﬁthglenedﬂgﬁhﬁgﬁﬁfssu %DIQ a%#ﬁd @hﬁgﬁﬁgﬂ@H?EﬁF§oﬁ P¥ have e

e d's“'“"iﬁctef%a”d Aok, 35, 52 dope. g B e

sul fonic acid haV|n %? rbon tons and aronatlc sulfonlc aci ds
havi ng 6 Po 1 %ﬁ} carbon and hydrogen atons, a

| f f h f | f
9roup such as tes“ O%‘%in%rw%ﬁﬁaserﬁ?‘ﬁ%%% HEE A A Li eroyL foni e
A 2{‘;?;92@?& Lnckanesul fon ¢ 0% i SPUNG and IS

but di sul f d, f t d,
e et e B L e Sy, A SHBRG Ml  o
5- net hyl -

31

oxygen atom of the sulfonic group such as methanesulfonic

10 acid, ethanesulfonic acid, 2-butanesulfonic acid, 1-
octanesulfonic acid, l-hexadecane sulfonic acid, -1,2-
ethanedisulfonic acid, l,4—bﬁtanedisulfonic acid,
benzenesulfonic acid, p—toluenésulfonic acid, 2,4,6-
trimethylbenzenesulfonic acid, 4-n-octylbenzenesulfonic

15 acid, 5-methyl-2-naphthalenesulfonic acid, 8-t-butyl-1,5-
naphthalenedisulfonic acid, 5-phenyl-1,3-benzenedisulfonic
acid, 4,4'-biphenyldisulfonic acid and 1,1’~bi-2,2'-
naphthalenedisulfonic acid.

More preferably it may be selected from aliphatic

20 sulfonic acids having 1 to 16 carbon atoms and aromatic
sulfonic acids having 6 to 16 carbon atoms consisting of
carbon énd hydrogen atoms, a sulfur atom of the sulfonic
group and an oxygen atom in the sulfonic group such as
methanesulfonic acid, ethanesulfonic acid, 2-

25 butanesulfonic acid, l-octanesulfonic acid, l-hexadecane

sulfonic acid, 1,2-ethanedisulfonic acid, 1,45
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napht hal enesul fonic acid, 8-t-butyl-1,5- 5 naphthal enedi sul fonic acid,
5-phenyl - 1, 3- benzenedi sul f oni ¢ acid and 4, 4' -bi phenyl di sul foni'c aci d.
"Hin formula (2) represents an active hydrogen. Sone of the al cohol s,
thi ols, phenols, thiophenols, carboxylic acids and sul fonic acids have
a plurality of active 10 hydrogens. Thus, a conpound represented by
formula (2), all or some of whose active hydrogens act as Hin formula
(2), falls wtidedinasoticadiy, ensaksul fdwipracéds p- of this

i nventi on. In this invention, in the presence of a phosphine 15

oxi de repr es@lhshdyulfonid adiy, A gpaeyinstiplibenzenesulfpsdcr agdded

with a carboxylate represented by formula (3), a carboxylic anhydride
represent ed fuynSsutpliberzbne¥ulfonic satidnasemethybsented by formula (5):
[err] 32

where in forgadchd Bnesud)faiit (f0id] B+¢-bwtyhl€dl phen or an organic

group having to 35 carbon atons; in fornul as
5 naphthalenedisulfonic acid, 5-phenyl-1,3-benzenedisulfonic
acid and 4,4'-biphenyldisulfonic acid.

H in formula (2) represents an active hydrogen. Some
of the alcohols, thiols, phenols, thiophenols, carboxylic
acids and sulfonic acids have a plurality of active

10 hydrogens. Thus, a compound represented by formula (2),
all or some of whose active hydrogens act as H in formula
(2), fails within those which may be used in the process

. of this invention.

In this invention, in the presencé of a phosphine

15 oxide represented by formula (1), an epoxy compound is
also reacted with a carboxylate fepresented by formula (3),

a carboxylic anhydride represented by formula (4) or a

sulfonate represented by formula (5):

20 R2—C—0Z' Formula(3)
B
R?—C—0Z> | Formula(4)
25 o
|
R2—S—O0Z : _ Formula(5)
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(3) and (5) OZ[err] is an organic noiety of the alcohol or 5 phenol

except the active hydrogen; and in formula (4) QZferr] IS an organic
noi ety of the carboxylic acid except the active hydrogen, to form an
oxyal kyl'ene derivative having a substructure represented by formul a
(8), (9) or (10), respectively: 10 [err]

20 Briefly, an epoxy conpound is reacted with a car boxyl ate
represented by formula (3), a carboxylic anhydri de represented by
formula (4) or a sulfonate. represented by fornulg (5), to prepare an

oxyal kyl ene 25 dgdreatiin efdxamilas a{ 3pps(4 ycande (5ppREsent BUAEGILBr Rl a
(8), (9) or (10), respectively.

33
Rlerr] in tan oxgamiyl atreupemassiay dd toy Iorearkoy Ftomsme in LRERRLRF| i c
anhydride represented by formula (4) and the sul fonat e represented by
formula (5) (i39 hmdrqanan 48 an organic moiety of the alcohol or
. 2
5 phenol except the active hydrogen; and in formula (4) 02
is an organic moiety of the carboxylic acid except the
active hydrogen, to form an oxyalkylene derivative having

a substructure represented by formula (8), (9) or (10),

respectively:
10
o)
.. | N
R —C—O—Tcl:—?—OZ Formula (8) -
o)
| L
s R2_C_.o_(l;_..(l;—oz Formula (9)
O
| | ]
Rz ﬁ O ? ?_021 Formula (1 0)
I :
20 '

Briefly, an epoxy compound is reacted with a
carboxylate represented by formula (3), a carboxylic
anhydride represented by formula (4) or a sulfonate
represented by formula (5), to prepare an oxyalkylene

25 derivative having a substructure represented by formula

(8), (9) or (10), respectively.
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organic group having 1 to 35 carbon atonms. An organic 5 group having 1 to
- 35 carbon atons herein neans a hydr ocar bon group having 1 to 35 carbon
atons; an organic group having 2 to 35 carbon atons and at | east one
car boxyl ate group; an organic group having 2 to 35 carbon atons and at
| east one carboxylic anhydride group; or an 10 organic group having 3 to
35 carbon atons ags at | east one sul fonat e group.

Speci fically, ] innthedesrhpdydgee mepreseptedchybbprmula 3 bupth8ving
1 to 35 carbon atons for exanple, alkyl . groups having 1 to 35 carbon
atoms such asanboxyl;ceanyY¢r1¢6 rppnpyent%@tby foamla (4band Hegtyl
octyl, nonyl, decyl, undecyl , dodecyl, tridecyl, tetradecyl,
pentadecyl sulthekadeeprﬁShepeddbxyformuladé%yI'lﬁuhﬁﬂﬁﬁgﬂ Cﬁiéﬁhyl
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl

hept acosyl , ocanDSygronpnhwsyg 1tf—0a3,5n@9¥b°n2@t°1h%nt g QHgaRic
dotrlacontyl trltrlacontyl and pentatriacontyl; cycloal kyl groups
having 3 3o 850vRrhawing 1 £PodB sarhomsatoms opeERIM MR3RF Ayt yI |

cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl, cyclonony

cycl odecyl , by@r@qnub@ylgr@yplbaﬁaegyn teydbotarkeryatomsy %9c?53%?+%decy|

cycropentadecyl cIohexadec |, cycl ohept adecyl ; cycl ooct adecyl ,
Cyclononadecgroup aving 2 to 35 carbon” atoms and a 3Least one

cycloeicosyl, 2,3,4,5,6, 7- hexahydr oi ndenyl, 2-norbonyl
nor bor nen- 9Prhﬁ§Y§EﬁﬁaﬁF9PP:aFReﬁ?gaQFBUﬁEOHthﬂﬁlﬁgt% to 35 carbon

atoms and at least one carboxylic anhydride group; or an
10 organic group having 3 to 35 carbon atoms and at least one
sulfonate group.

Specifically, Rr? includes.hydrogen and a hydrocarbon
group having 1 to 35 carbon atoms} for exaﬁple, alkyl
groups having 1 to 35 carbon atoms such as methyl, éthyl,

15 propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl,
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl,
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl,
.hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl,

20 hentriacontyl, dotriacontyl, tritriacontyl and
pentatriacontyl; cycloalkyl groups having 3 to 35 carbon
atoms such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,
cyclodecyl, cycloundecyl, cyclododecyl, cyclotridecyl,

25 cyclotetradecyl, cyclopentadecyl, cyclohexadecyl,

cycloheptadecyl, cyclooctadecyl, cyclononadecyl,
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35 carbon atons such as vinyl, isopropenyl, allyl, 1- - butenyl,
2-butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, 5 hexenyl, heptenyl,
octenyl, nonenyl, decenyl, undecenyl .. dodecenyl, tridecenyl,
‘tetradecenyl, pentadecenyl, hexadecenyl hept adecenyl, octadecenyl,
nonadecenyl and ei cosenyl ; al kynyl groups having 2-to 35 carbon atons
such as ethynyl, propynyl, butynyl, pentynyl, hexynyl, hept |,
octynyl, nonyydloedeoswli, 2niddoypnfls’-hexahydyoinden %ﬂl @?ﬁ%éﬁf&
tetradecynyl, pentadecynyl, hexadecynyl hept adecynyl , oGt adecy
‘nonadecynyl methsimnensdHyl and adamanfylgr alkenydy ox9USS & a§§”@é§b&ﬁyatons

such as phenyl, tolyl, 2-ethylphenyl, 4-tert-butyl phenyl

4- nonyl phenyl35 cb&m}mmmmq@h@wwmylm nfpm@mny asléﬂrlopelmll phenyl ,

3- phenyl phenyl , 1-naphthyl, 2-naphthyl, nethyl 1- napht hyl ,

6- vi nyl - 2- najutenyl aR-intenyll- A-busienydnt Frdentepyl ,1_2-pentenyl,

(1- napht hyl) - 2- napht hyl , 4-chl or ophenyl , pentafluorophenyl

6- di br onppherezel 4-htiptataghe wtersyl,| nonenylafecepyl rzomé’ﬁ&ener

6- br ono- 2- napht hyl . Rlerr] also includes an organlc group having

2 to 35 mﬂo@mwﬂeéﬁtwmxﬂ% decemyL o or

exanpl e, aliphatic hydrocarbon roups haV|ng 3to carbaqn at pns and
é%ﬁﬁﬂ ch nd

at | east one hexasisgan DPRARSFHy |an

2- (4-chl or ophenox carbon | ) et hyl 10- ( met hoxycar bon dec
4- En octyl ogﬁ:@g—q%ﬁm bu%/ )ynnly groups havn.(ng 2 toy caz)‘x) tyonis %h

(4- phenoxyphenoxycarbonyl) 1- met hyl et hyl, 8- 1,
(cycl ohexyl 088 B HWRYD 0 REILYINOL { rhﬂsﬁiﬂ% ASSYINYdec iexynyl, heptyny

10 octynyl, nonynyl, decynyl, undecynyl, dedecynyl,
tridecynyl, tetradecynyl, pentadecynyl, hexadecynyl,
heptadecynyl, octadecynyl, nonadecynyl and eicosynyl; and
aryl groups having 6 to 35 -carbon atoms such as phenyl,
tolyl, 2-ethylphenyl, é4-tert-butylphenyl, 4-nonylphenyl,

15 2-cyclohexylphenyl, 4-vinylphenyl, 4-isopropenylphenyl, 3-
phenylphenyl, l-naphthyl, 2-naphthyl, 5-methyl-l-naphthyl,
6-vinyl-2-naphthyl, anthracen-l-yl, phenanthren-1l-yl, 1-
(1-naphthyl)-2-naphthyl, 4-chlorophenyl, pentafluorophenyl,
2,6-dibromophenyl, 2,4-diiodophenyl, 5-fluoro-l-naphthyl

20 and 6—brdmo—2-naphthyl.

R?_ also includes an organic group having 2 to 35
cafbon atoms and at least one carboxylate group; for
example, aliphatic hydrocarbon groups having 3 to 35
carbon atoms and at least one carboxylate group such as

25 methoxycarbonylmethyl, 2-(4-chlorophenoxycarbonyl)ethyl,

10-(methoxycarbonyl)decyl, 4-(n-octyloxycarbonyl)butyl, 2-
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10- (n-octyl oxycar bonyl ) decyl, 2, 3-bis(1-
napht hoxycar bonyl ) - 1- net hyl propyl, 2,3,4-tris(n- 5
.nonyl oxycar bonyl ) butyl, 2-(nethoxycarbonyl)cycl opropyl, 4-,

(1 sopropoxycar bonyl ) cycl ohexyl, 3- (phenoxycar bonyl ) cycl opentyl, 3, 5-
bi s( et hoxycar bonyl ) cycl ohexyl, 4-(4- nethoxycarbonylphenyl)cyclohexyl;
3-cycl ohexyl oxycar bonyl - 10 blcyclogz 2.1 heptan

5- (4- f | uor opHdrEhprexy@hEnpxycarbpny}d -4 rex nlﬁ&&ar

5- (4- quorophenoxycarbonyI) blcyclo[2 2. 1] hept an- 3£& % §§4-

met hoxybut yl depsdiahesy pegv@a@b@ﬂyll)osty hi épniphenoxyca ony )decy

oct yl oxycar bonyl ) cycl ohexyl, 4-(n- ei cosyl oxycar bonyl ) cycl ohexyl and
2,3, 4-tris(n-10- (n—QﬂﬁﬁMQﬁ@F@&P@@HQDF@F&ﬂop@n@ypisdﬂdhat|c hydr ocar bon
groups having 8 to 35 carbon atons and at | east ane carboxylate

group such amaph€$QKK¥E3¥EWﬂ9Pﬂh@@ﬂ@YHW%ﬁﬂﬂxy@a@b§mﬂ

nmet hyl phenyl, 4-(4-nmet hoxycarbonyl phenyl) phenyl, 4-(2-- 0 1, 4
phenoxy casbomgang leuygarhenyl busydut 6@6@’6@6@! laxhgnyl)cyclopropyl, 4-
3,4,5-tris(ethoxycarbonyl)phenyl, 3,4-bis but oxycar bonyl ) phenyl ,

3, 5- bi s(n- oct(WWWMICXCMheXY 3-
4-[3,5-bis(n- decyloxycarbonyl)phenyl]phenyl and 3, 4-bi s(4-

phenylphenyl)kﬂhﬁﬂRxY HoCdOReNE 0y 397 oups having 25 2 to 35
carbon atonms such as met hoxycarbonyl, 4- et hoxybut oxycar bonyl ,
Cyc|Ohexy|Oxﬁb@§Qﬁﬁﬂgxycarbonyl)cyclohexyl 4-(4- 36

phenoxycarbonyl n- decyloxycarbonyl - napht_hoxycar-ho
8- benzoy| oxy R&EhGHRAFINAKAPhany 1) Mngqu&o}yexYloxycarbonyl-

10 bicyclo[2.2.1}heptan-2-yl, 5-(4-fluorophenoxycarbonyl)-
bicyclo[2.i.l]heptan-z-yl, 5-(4-fluorophenoxycarbonyl)-
bicyclo[2.2.1}heptan-3-yl, 3,4-bis(4-
methoxybutyloxycarbonyl)cyclohexyl, 3,5-bis(n-
octyloxycarbonyl )cyclohexyl, 4-(n-

15 eicosyloxycarbonyl)cyclohexyl and 2,3,4~-tris(n-
nonyloxycarbonyl)cyclopentyl; aromatic hydrocarbon groups
having 8 to 35 carbon atoms and at least one carboxylate
group such as 4-methoxycarbonylphenyl, 3-ethoxycarbonyl-5-
methylphenyl, 4-(4-methoxycarbonylphenyl)phenyl, 4-(2-

20 phenoxycarbonylvinyl)phenyl, 6-n-butoxycarbonyl-2-y1,
3,4,5-tris(ethoxycarbonyl)phenyl, 3,4-bis(n-
butoxyc;rbonyl)phenyl, 3,5-bis(n-octyloxycarbonyl)phenyl,
4-[3,5-bis(n-decyloxycarbonyl)phenyl Jphenyl and 3,4-bis(4-
phenyiphenyl)phenyl; and substituted carboxy groups having

25 2 to 35 carbon atoms such as methoxycarbonyl, 4-

ethoxybutoxycarbonyl, cyclohexyloxycarbonyl,
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decanoyl oxyet hyl oxycar bonyl . R2 al so i ncludes an organic group
having 2 to 35 5 carbon atons and at | east one carboxylic anhydride group;
for .exanpl e, aliphatic ‘hydrocarbon groups having 3 to 35 carbon atons
and at | east one carboxylic anhydride group such as

f or nyl oxycar bonyl net hyl , 2-acet oxycar bonyl vi nyl ,

t et rahydr of uran- 2, 5- di on- 3-yl net hyl , anhydrous 10 '

cycl ohexane- phéndixyaarbonlyl]- p-deayipeycasbonyl, l-naphthoxycarbonyl,

bi cycl o[ 2. 2. 1] hept ane- 2, 3-di car boxyl -5-yl, anhydrous

bi cycl o 2. 2. B}-bepzayldxyratyldxycaxbooy)ll ahdy(l-dec@poyloxymethyl-2-

oct anoyl oxycar bonyl ) butyl, 10-(benzoyl oxycar bonyl ) decyl,

3, 4- bi s(cycl desapoyipeyettbyoxyeagbopydut yl , 3,4- 15

bi s(decanoyl oxycar honyl ) cycl ohexyl, 2,3, 4-tris(n-

oct anoyl oxycar bonyR?) misg imed u@led mn crgapic group having 2 to 35

oct anoyl oxycar bonyl ) cycl opentyl; aromati c hydrocarbon gr oups having 8
to 35 carboncarbon atorst andagt deast oneaclaabpxyd ighiadydrdde @RPWRIch as
4- 20 fornyl oxycarbonyl phenyl , anhydrous fumar-5-yl, 4-(2-n-

but yr oyl oxyc ohoepanple,) pidphat isn hydreeankashgrsuase having 3 to 35

5, 6-di car boxyl -1-yl, 4-octanoyl oxycar bonyl phenyl and 6-(n-_

ei cosanoy! ox waabosn@tems- anidoes- least ange s@rdboxvliised anhydride group

car bonyl oxycar bonyl groups having 2 to 35 carbon atons 25 such as

f or myl oxycar s ascfeirstydepycarbonylmerdailooyrace toxysarkayd¥idgioony |
and 1-napht hoyl oxycar bonyl . _ 37 '
Rlerr] al so itedradysrafugagari.S-gions Irrlnashy .o aphydroysyy hon at onms and

at | east one sul fonate group: for exanple,
10 . cyclohexane-3,4-dicarboxyl-1-yl, anhydrous

bicyclo[z.2.l]heptane-2,3-dicarboxyl-5-yl, anhydrous
bicyclo[2.2.1]heptan-7-oxa-2,3-dicarboxyl-5-yl, 4-(n-
octanoyloxycarbonyl)butyl, 10-(benzoyloxycarbonyl)decyl,
3,4-bis(cyclohexyloxycarbonyl)-2-ethylbutyl, 3,4-

15 bis(decanoyloxycarbonyl)cyclohexyl, 2,3,4~-tris(n-
octanoyloxycarbonyl)butyl and 2,3,5-tris(n-
octanoyloxycarbonyl)cyclopentyl; aromatic hydrocarbon
groups having 8 to 35 carbon atoms and at least one
carboxylic anhydride group such as 4-

20 formyloxycarbonylphenyl, anhydrous fumar-5-yl, 4-(2-n-
butyrojloxycarbonylvinyl)phenyl, anhydrous naphthalene-
5,6-dicarboxyl-1-yl, 4-octanoyloxycarbonylphenyl and 6-(n-
eicdsanoyloxycarbonyl)-l—chloro-Z-yl; and substituted
carbonyloxycarbonyl groups having 2 to 35 carbon atoms

25 such as formyloxycarbonyl, cyclohexylcarbonyloxycarbonyl,

benzoyloxycarbonyl and l-naphthoyloxycarbonyl.
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such as 2-net hoxysul fonyl et hyl, 4-(n-butoxysul fonyl)butyl,
4- (n-octyl oxysul fonyl)cycl ohexyl, 4-phenoxysul fonyl phenyl 5 and

"6- (n-octyl oxysul fonyl ).cycl ohexyl . The organic groups having 1 to
35 carbon atons may have ‘any ot her substituent and/or hetero atom as
1ong as It does not adversely affect the process of this invention.
Preferably R2 may be selected from al kyl groups 10 havijng to car bon
atons such as net mﬁ ,alhyincludgs|an Orgmuicylgr%t@?‘,’l%xil?o tyl,
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,

pent adecyl , loavigecdtoms andmtadenst ane seianatR ERMBA ,f%"{ &apple,
henei cosyl , docosyl, tricosyl, tetracosyl, pentacosyl, hex cqiyl, 15
hept acosyl , euicic@sy|2-methaxysil fonyketdhwli  4- (n-husyspldanyl)bucyl,

dotriacontyl, tritriacontyl and pent atriacontyl; al ken roups Vi ng
2 to 35 car bdn(n-omﬁm@mmml,oh%ﬁp&owe,n%yinﬂ%&mﬁ%@f 2

butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, hexenyl, 20 heptenyl, octenyl,
nonenyl , decand 6-urtastgdoxymuktenyld )cyclohexylHecenyl, tetradecenyl

pent adecenyl, hexadecenyl, hept adecenyl , octadecen%I, nonadecenyl and
ei cosenyl ; aryl ThegebupBiragrayPs havindcar b8n3at GAEPSBCATILS BNy
tolyl, 2- et hyl phenyl, 4-tert-butyl phenyl, henyl

cycl ohexyl phdrame any/iothemesybpst htuenpr ¥p¢é€§$¥|§§°’“ as %%%%%henyl ,

1- napht hyl , 2-napht hyl, 5-nethyl -1-napht hyl R .

38 it dogs Aol | adverpmlY L IeRE HFAR PEACGFS QhehHR HRYERLPR- 1.
Preferably R? may be selected from alkyl groups

10 having 1 to 35 carbon atoms such as methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,
heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl,
docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl,

15 heptacosyl, octacosyl, nonacosyl, triacontyl,
hentriacontyl, dotriacontyl, tritriacontyl and
pentatriacontyl; alkenyl groups having 2 to 35 carbon
atoms such as vinyl, isopropenyl, allyl, 1l-butenyl, 2-
butenyl, 3-butenyl, l-pentenyl, 2-pentenyl, hexenyl,

20 heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl,
tridecépyi, tetradecenyl, pentadecenyl, hexadecenyl, .
heptade;enyl, octadecenyl, nonadecenyl and eicosenyl; aryl
groups having 6 to 35 carbon atoms such as phenyl, tolyl,
2-ethylphenyl, 4-tert-butylphenyl, 4-nonylphenyl, 2-

25 cyclohexylphenyl, 4-vinylphenyl, 4-isopropenylphenyl, 3-

phenylphenyl, l-naphthyl, 2-naphthyl, 5-methyl-l-naphthyl,
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(1- napht hyl ) - 2- napht hyl , 4-chl or ophenyl, pentafl uorophenyl,

2, 6- di bronophenyl, 2, 4-diiodophenyl, 5-fluoro-1-naphthyl and

6- brono- 2- napht hyl ; al i phat.i ¢ hydrocarbon groups 5 having 3 to 35 carbon
atons and at | east one carboxyl ate group such as

met hoxycar bonyl net hyl , 2-(4- chl or ophenoxycar bonyl ) et hyl ,

10- ( met hoxycar bonyl ) decyl, 4- (n-octyl oxycar bonyl ) butyl,

2- (4- phenoxy pheiayled-paphithyl, anthrasemyleyily| phenanthren-1-yl, 1-

8- (cycl ohexyl oxycar bonyl )octyl, 10- 10 (phenoxycarbonyl)decyl,

10- ( n- oct y| oxleaaphihylde@ynaphthyl, 4-chlorophenyl, pentafluorophenyl,

bi s(I - napht hoxycar bonyl ) - 1- met hyl propyl, 2, 3,4-tris(n-

nonyl oxycar ba@p-prgmophefyd:, h @ de-aiiodpphepylop Sofjnore-1-naphthyl

(1 sopropoxycar bonyl ) cycl ohexyl, 3- (phenoxycarbon¥ﬂ)cyclopentyl, 3, 5-
15 bi s( et hoapdatbdrpmoePenapihbhyl ;4-aldphatic hydrocarbon groups

nmet hoxycar bonyl phenyl ) cycl ohexyl , 3-cycl ohexyl oxycar bonyl -

bi cycl o[ 25 2. bavdmigar3 Zoy|35 Tarbon whomshansk pladigasH pne carboxylate
bi cycl o[ 2. 2. 1] hept an-2-yl, 5- 4-f|uorophenoxxfarbonyl)-

bi cycl o] 2. 2. frempt swch @s e ysarbomydmethyl, 2-(4-

nmet hoxybut yl oxycar bonyl ) cycl ohexyl, 3, 5-bi s(n-

oct yl oxycar bemliorophesisasyparbeni) ethyl i ldreshpxyiasshenyd) des¥dey 14 -and

2,3,4-tris(n- nonyl oxycar bonyl ) cycl opentyl; aronmatic hydrocarho

gr oups Harosgyd axycsrhampobuhdns Zrid ~RhenoiyPhano=y: Ydle 125

group such as 4-net hoxycar bonyl phenyl, 3-ethoxycarhbonyl_-5-

met hy| pheny| methyl.etdntox icddwshahsrarhaxysaapany 14ockyl, 10-

39 10 (pheéggﬁgggﬁﬁﬁg%?QQSQI?”f&¥¥§9gdt§%3§§¥§§ﬁ$ﬁ¥T¥3¥‘}ff*i?s-
bis(1l-naphthoxycarbonyl)-l-methylpropyl, 2,3,4-tris(n-
nonyloxycarbonyl)butyl, 2-(methoxycarbonyl)cyclopropyl, 4-
(isopropoxycarbonyl)cyclohexyl, 3-
(phenoxycarbonyl)cyclopentyl, 3,5-

15 Dbis(ethoxycarbonyl)cyclohexyl, 4-(4-
methoxycérbonylphenyl)cyclohexyl, 3-cyclohexyloxycarbonyl-
bicyclo[2.2.1}heptan-2-yl, 5-(4-fluorophenoxycarbonyl)-
bicyclo[2.2.1)}heptan-2-yl, 5-(4-fluorophenoxycarbonyl)-
bicyclo[2.2.1]heptan-3-yl, 3,4-bis(4-

20 methoxybutyloxycarbonyl)cyclohexyl, 3;5—bis(n-
octyloiycarbonyl)cyclohexyl, 4-(n-
eicosyloxycarbonyl)cyclohexyl and 2,3,4-tris(n-
nonyloxycarbonyl)cyclopentyl; aromatic hydrocarbon groups
having 8 to 35 carbon atoms and at-least one carboxylate

25 group such as 4-methoxycarbonylphenyl, 3-ethoxycarbonyl-5-

methylphenyl, 4-(4-methoxycarbonylphenyl)phenyl, 4-(2-
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3,4,5-tris(ethoxycarbonyl)phenyl, 3,4-bis(n- but oxycar bonyl ) phenyl ,
. 3, 5-bi s(n-octyl oxycar bonyl ) phenyl , : '
4-[ 3, 5- bi s(n-decyl oxycar bonyl ) phenyl ] phenyl and.3,4-bis(4- 5

phenyl phenyl ) phenyl ; and-aronatic hydrocarbon groups having 8 to 35.
carbon atons and at | east one carboxylic anhydri de group such as
4-f or nyl oxycar bonyl phenyl , anhydrous fumar-5-yl, 4-(2-n-

but yr oyl oxycphénaxyeanybypheiyyl ) phenyyit ou6-maprtesyeasbonyd-2-y1,
5, 6-di car boxyl - 1-yl, 4-octanoyl oxycar bonyl phenyl and 6-(n-

ei cosanoyl ox3¢4y; behyis (ethokycarbogyl)phenyl, 3,4pbésfhPeferably R err] may
be selected from al kyl groups having 1 to 6 carbon atons_such a

met hyl , et hybutprypgkbonyl)phenyl, p2rdyPistm-pekyLloX¥FRERPNYSY yaaving 2
to 4 15 carbon atonms such as vinyl, isopropenyl, allyl, 1-butenyl,

2-but enyl and-33hEtbas(n-degyloxycarbonyi hphenyd)pheaki srd 3r4-§>ﬂﬁfs4’such
as phenyl, tolyl, 2-ethyl phenyl, 4-tert- but yl phenyl, 4-vinyl phenyl,

4- i sopr opgnypheeg}phenyl)phenphphang| aromatpat Aydrogzazkesg: xR
pent af | uor ophenyl, 20 2, 6-di bronmophenyl, 2,4-dii odophenyl, .
5-f | uor o- 1- nhpktingl 8 to 35ndagbbnoatomsnapdt Ayl leastpRAg SaxP@¥yddhon
groups having 3 to 13 carbon atons and_at | east one carqpxylate
group such asnhydmddecarbupysnehhas, 42fpgmyloxycarbonylphenyl,

chl or ophenoxycar bonyl ) et hyl , 10- ( met hoxycar bonyl ) decyl, 4- 25

(n- oct yl oxycanbydyrpsutymarsSeide hdxyéahbonyl ) cycl opropyl ,

4- (i sopropoxycarbonyl)cycl ohexyl, 3-

( phenoxycar bm;cwy@yépwéﬁrppnﬁéusy%)ph_enyl , anhydrous naphthalene-

10 5,6-dicarboxyl-1l-yl, 4-octanoyloxycarbonylphenyl and 6-(n-

40

eicosanoyloxycarbonyl)-1-chloro-2-yl.

More preferably Rr? may be selected from alkyl groups
having 1 to 6 carbon atoms such as methyl, ethyl, propyl,
butyl, pentyl and hexyl; alkenyl groups having 2 to 4

15 carbon atoms such as vinyl, isopropenyl, allyl, l-butenyl,
2-butenyl and 3-butenyl; aryl groups having 6 to 10 carbon
atoms such as phenyl, tolyl, 2-ethylphenyl, 4-tert-
butylphenyl, 4-vinylphenyl, 4-isopropenylphenyl, 1-
naphthyl, 2-naphthyl, 4-chlorophenyl, pentafluorophenyl,

20 2,6-dibromophenyl, 2,4-diiodophenyl, 5~-fluoro-1l-naphthyl
and G-ﬁ;omo-Z-naphthyl; aliphatic hydrocarbon groups
having é to 13 carbon atoms and at least one carboxylate
group such as methoxycarbonylmethyl, 2-(4-
chlorophenoxycarbonyl)ethyl, 10-(methoxycarbonyl)decyl, 4-

25 (n-octyloxycarbonyl)butyl, 2-(methoxycarbonyl)cyclopropyl,

4-(isopropoxycarbonyl)cyclohexyl, 3-
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bi s( et hoxycar bonyl ) cycl ohexyl ; aromati c hydrocarbon groups having 8 to
16 carbon atons and at | east one carboxyl ate group such as

4- met-hoxycar bqonyl phenyl , 3-ethoxycarbonyl -5- 5 nethyl phenyl,

"4- (4- met hoxycar bonyl phenyl ) phenyl, 4-(2- phenoxycar bonyl vi nyl ) phenyl

6- n- but oxycar bonyl - 2-yl , 3,4,5-tris(ethoxycarbonyl)phenyl and

3, 4- bi s(n- but oxycar bonyl ) phenyl ; and aromati ¢ hydrocar bon groups
havi ng 8 to l@plandxycatmony Bayckopentyl anrd cdrboxylic 10 anhydri de group
such as 4-fornyl oxycarbonyl phenyl , anhydrous fumar-5-yl, 4-(2-n-

- but yr oyl oxycadsimiethoxgd eyl ) cyminhexyk: rRpemabienhydrocarbon groups
5, 6-di carboxyl -1-yl and 4-oct anoyl oxycar bonyl phenyl . Z[err] in

t he carboxy| shavimpr@semt il darbaon miomg FHndmt lsaskeons Farkpxylate
represented by fornula (5) in this invention is an organic noi ety of an
al cohol or phgromip esaaptas t&-methexydaxbdnyiiphenyl, 3-ethoxymspebesyd-§ivi ng
the organic group QZ[err] include aliphatic and alicyclic al cohols
consi sti ng ofmethypbphenyll, 2D Hrethoxytarkonyliphenyk yphanidonti-l 2the

al coholic hydr oxyl group such as nethanol, ethanol, propanol,

but anol , pentpinehoxyeacony 1oy hyphenyk: dhoh-butesyearbonylddcyial
undecanol , dodecanol, tridecanol, tetradecanol, pent adecanol ,

hexadecanol , hebi deximtethexycarkenyl ) pheasy hoanded attiobPiséncosanol

docosanol , hexacosanol , triacontanol, allyl alcaohol,
2- et hyl - 2- propeexycarbonyl)phenyl; and aromatic hydrocarbop) groups

having 8 to 16 carbon atoms and at least one carboxylic
10 anhydride group such aﬁ 4-formyloxycarbonylphenyl,
anhydrous fumar-5-yl, 4-(2-n-
butyroyloxycarbonylvinyl)phenyl, anhydrous naphthalene-
5,6-dicarboxyl-1-yl and 4-octanoyloxycarbonylphenyl.
0zl in the cérboxylate.represented by formula (3) and
15 the sulfonate represented by formula (5) in this invention
is an organic moiety of an alcohol or phenol except its
active hydrogen.
Alcohols giving the organic group 0z! include
aliphatic and alicyclic alcohols consisting of carbon and
20 hydrogen atoms and an oxygen atom in the alcoholic
hydroxi} group such as methanol, ethanol, propanol,
butanol, pentanol, hexanol, heptanocl, octanol, nonanol,
decanol, undecanol, dodecanol, tridecanol, tetradecanol,
pentadecanol, hexadecanol, heptadecanol, octadecanol,
25 nonadecanol,.eicosanol, docosanol, hexacosanol,

triacontanol, allyl alcohol, 2-methyl-2-propen-l-ol,
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crotyl alcohol, 3-buten-1-ol, 3-methyl-2-buten-1-ol, 2- penten-|-ol,

4- et hyl - 3-penten-1-ol, 2-hexen-1l-ol, 6- nmet hyl - 5- hept en- 2- ol ,

.1-octen-3-0l, [err]-citronellol, - di hydr omyrcenol, ol eyl al cohol,
nerolidol, 1,6-pentadien- -5 4-ol, 2,4-dinethyl-2,6-heptadien-1-ol, nerol,
ger ani ol , | i nal ool , 8, 10-dodecadi en-1-o0l, farnesol, benzyl al cohol,
phenet hyl al cohol, di phenyl propanol, phenyl butanol, et hyl ene glycol,
propyl ene gl grotylghjcehol, Bebytennylol, 3am§§hﬁﬂr?—byéﬁﬁb5taﬁol,'

cycl opent anol, cycl ohexanol, 2- 10 nethyl cycl ohexanol, nenthol,

cycl ohept anopententdeolandt-methyledepentencanol, BAohBspRedtOlpobneol ,
decahydr o- 1- napht hol , 1- adamant anol , 2-cycl ohexen-1-o0l, terpinen-4-ol,
carveol , néthyilbsrbapRentk2and ,edgoctken-Beprd!, ; Praibremat kel al i phati c
and alicyclic al cohols such as 2-fluoroethanol, 2- 15 chl oropropanol,

3- chl or o- 2, 2dihydrhypypeepatel cleydhrdcohel, nerpdidpdl 1,6-pentadien-
2,2,3,3-tetrafl uoropropanol, 2-chl oro-2-propen-1- ol., 4-chl grgobenzyl
al cohol, 3- (64-ohloReétdimethydpRy hyhpptegdied1and 2neKPer 0GPERBARYaNOI ;
al i phatic and alicyclic alcohols having an ether bond such_as 2- 20
met hoxyet handipalomdt hBx}02dpdegadden-1-eyel sasnesely- benzyl plephrdr

di et hyl ene gl ycol nononethyl ether, dipropyl ene gl ycol nononet hyl

et her, diethphenetgwicéﬂ?oépénoéipbﬁﬁYlpro@PW@@h,PhﬁﬂﬁﬁﬁyFéﬁelglycol,

pol y(oxypropyl ene) triol, 2- et hoxybenzyl al cohol, _3- phenoxybenzyl

al cohol , 6- nethyipne g3yeodapprepydesehadycolyeolyRedrd-4PORY{(XAnY1ol and
1, 4- di oxan-2, 3-diol; aliphatic and alicyclic al cohols having

42 alcohol), cyclobutanol, cyclopentanol, cyclohexanol, 2Z-

10 methylcyclohexanol, menthol, cycloheptanol, cyclooctanol,
cyclododecaﬁol, norborneol, borneol, decahydro-l-naphthol,
l-adamantanol, 2-cyclohexen-l1-ol, terpinen-4-o0l, carveol,
5-norbonen-2-ol ahd ergocalciferol; halogenated aliphatic
and alicyclic alcohols such as 2-fluoroethanol, 2-

15 chloropropanol, 3-chloro-2,2-dimethylpropanol, 6-chloro-1-
héxanol,l2,2,3,3-tetrafluoropropanol, 2-chloro-2-propen-1-
ol, 4-chlorobenzyl alcohol, 3-(6-chloro-1-
naphthyl)propanol and 2-chlorocyclohexanol; aliphatic and
alicyclic alcohols having an ether bond- such as 2-

20 methoxyethanol, l-methoxy-2-propancl, 3-cyclohexyloxy-1-
propandl, diethylene glycol monomethyl ether, dipropylene
glycol monomethyl ether, diethylene glycol, dipropylene
glycol, triethylene glycol, poly(oxypropylene) triol, 2-
~ethoxybenzyl alcohol, 3-phenoxybenzyl alcohol, 6-methoxy-

25 2-naphthalenethanol, tetrahydro-4H-pyran-4-ol and 1,4-

dioxan-2,3-diol; aliphatic and alicyclic alcohols having
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an ester bond such as 3-acetoxy-1-propanol, 2-(3-

met hyl benzoyl oxy) - 1- et hanol, 4-hydroxybutyl nethacryl ate,

3-acet oxyci nnam ¢ al cohol, 2-hydroxyethyl 3-(2-

hydr oxyet hyl oxy) benzoat e, bi s(2-hydroxypropyl) succinate, 5

3- met hoxycar bonyl cycl ohexanol , 4- vi nyl oxycar bonyl cycl ohexanol ,
poly(lactic acid), poly([err] - caprol actone) and bi s(2-hydroxyet hyl)
t er epht hal at gh estesl bphdt suchndsaBiagetosyalephopandhyi 4g(3m ani de bond
such as N-(2-hydroxyethyl)acetam de, 3-(dineth Icarbanngl)-l- 10
propanol , N-hathyliberypybpxy)atrethandd, A-hydroxybutyl methacrylate,
hydr oxycycl ohexyl ) benzam de and di-N-(2- ~  hydroxyet hyl ) pht hal am de.
These conpouBdacetpxieisnamjc alcohhdr 2ubydrey¥ath¥d Pohé-as it does not
adversely affect the process of this invention. 1 Preferably

5
they may be hydpbayethyloaidbenzoatest big(2-hydsexy¥REEBKL hnBUEGHPRE8N at ons
and an oxygen atom of the al cohol i ¢ hydroxyl group such as net hanol,
ethanol, 5 3-petpemytarbonydclyclpbexaneil, Kexanol, heptanol, octanol,
nonanol , decanol, undecanol, dodecanol, tridecanol, 20 tetradecanol,
pent adecanol yih¢iastgearbbnyllepradhexanbl, poly¢daatiécancid)norad¥éfnol ,
ei cosanol , docosanol hexacosanol, triacontanol, allﬁl al cohol ,
2-met hyl - 2- caprojecgenc)- end bist(2r-hydzeryethyly terephtpalatapt hy - 2-
buten-1-ol, 2-penten-1-ol, 4-methyl-3-penten-1-ol, 2- 25 _he enal-olh
6- net hyl - 5- hepiiphaticl and edieycdisl alpehols having; apoARifg) Pond suc
di hydronyrcenol, ol eyl al cohol, nerolidol, L
43 as N-(2-hydroxyethyl)acetamide, 3-(dimethylcarbamoyl)-1-

10 propanol, N-(3-hydroxypropyl)acrylamide, N-(4-~
hydroxycyclohexyl)benzamide and di-N-(2-
hydroxyethyl)phthalamide. These compounds may have any
other substituent as long as it does not adversely affect
the process of this invention.

15 Preferably they may be aliphatic alcohols consisting
of carbon and hydrogen atoms and an oxygen atom of the
alcoholic hydroxyl group such as methanol, ethanol,
propanol, butanol, pentanol, hexanol, heptanol, octanol,
ﬁonanol, decanol, undecanol, dodecanol, tridecanol,

20 tetradecanol, pentadecanol, hexadecanol, heptadecanol,
octadecanol, nonadecanol, eicosanol, docosanol,
hexacosanol, triacontanol, allyl alcohol, 2-methyl-2-
propen-l1l-ol, crotyl alcohol, 3-buten-l-ol, 3-methyl-2-
buten-1-ol, 2-penten-l1-ol, 4-methyl-3-penten-1l-ol, 2-

25 hexen-1-0l, 6-methyl-5-hepten-2-o0l, l-octen-3-ol, B-

citronellol, dihydromyrcenol, oleyl alcohol, nerolidol,
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1, 6- pent adi en-4-ol, 2,4-dinethyl -2, 6-heptadi en-1-0l, nerol, ger ani ol ,
|.i nal ool , 8, 10-dodecadi en-1-0l, farnesol, benzyl al cohol , phenet hyl
‘al'cohol , di phenyl propanol, ~ phenyl butanol , ethylene glycol, propylene
gl ycol, glycerol 5 and poly(vinyl alcohol); and aliphatic al cohols having
an et her bond such as 2-net hoxyet hanol, 1-nethoxy-2-propanol,

3-cycl ohexyl oxy- 1- propanol, diethylene glycol nononethyl, et her,

di propyl ene dl yfcaientmtian-tiHolat r%rﬁ-dd#‘@ttﬁmle e 6-hepgpdden-10dro MATHy
glycol, triethylene glycol, 10 poly(oxypropylene) trial, 2-ethoxybenzyl
al cohol , 3- gerastiarioxisariaolal dotdl- 0@-‘%@?11&)(3912- fRsmEsten SSTAY: .
More preferably they nmay be aliphatic al cohols having 1 to 20 carbon
at ons consi stdlaphsfl c phsnethyl pitdwdy diphesyd®roRps®odn oxygen at om of
t he al coholic hydroxyl group 15 such as nethanol, ethanol, prqpanol,

but anol , pentphesiylbutanmarsthy lens Mqobcﬁml%mc,ohecﬁi’(ﬂe,r°l
undecanol , dodecanol, tridecanol, tetradecanol, pentadecanol,,
hexadecand! , amsbtpalacirinyl ckeahadarioland,@ldpbatis alcohodisc heyidig ap |y
al cohol, 2-nmethyl -2-propen-1-ol, crotyl 20 alcohol, 3-buten-1-ol,

3- net hyl - 2- bietdern -kond Bysntas-2-=nethoxysthanodgt fymethoxy-drpPrapanol,

+ 2-hexen-1-o0l, 6-nethyl-5- hept en- 2-0l, 1-octen-3-ol

1, 6- pent adi er3<cystlolexyloxy-1-prananal . dietdmlene Alycal nenafetye) aniol |
| i nal ool , 8, 10- dodecadi en- 1-ol , farnesol, bhenzyl alcghol, phenethyl

25 al cohol , cﬁﬁh@ﬁylcb*mﬁ?n%ﬂﬂm%tmﬂe%ﬂyle&%@rgl igthylene

propyl ene glycol and gl ycerol. 44

glycol, dipropylene glycol, triethylene glycol,
10 poly(oxypropylene) triol, 2-ethoxybenzyl alcohol, 3-
phenoxyﬁenzyl alcohol and 6-methoxy-2-naphthalenethanol.
More preferably they may be aliphatic alcohols having
1 to 20 carbon atoms consisting of carbon and hydrogen
atoms and an oxygen atom of.the alcoholic hydroxyl group
15 such as methanol, ethanol, propancl, butanol, pentanol,
hexanol, heptanol, octanol, nonanol, decanol, undecanol,
dodecanol, tridecanol, tetradecanol, pentadecanol,
hexadecanol, heptadecanol, octadecanol, nonadecanol,
eicosanol, allyl alcohol, 2-methyl-2-propen-1-ol, crotyl
20 alcohol, 3-buten-1-0l, 3-methyl-2-buten-1-ol, 2-penten-1-
ol, 4-methyl-3-penten-1l-ol, 2-hexen-1-ol, 6-methyl-5-
hepten-é-ol, 1-octen-3-ql; 1,6-pentadien-4-o0l, 2,4-
dimethyl-2,6-heptadien-1-0l, nerol, geraniol, linalool,
8,10-dodecadien-1-0l, farnesol, benzyl alcohol, phenethyl
25 alcohol, diphenylpropanol, phenylbutanol, ethylene glycol,

propylene glycol and glycerol.
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Phenol s giving the organic group OZ[err] include phenols consi sting of
carbon and hydrogen atons and an oxygen atom of the phenolic hydroxyl
group such as phenol, cresol, 3- i sopropyl phenol , 4-butyl phenol, .
2-cycl opentyl phenol, 2,3- 5 dinethyl phenol, 2,3,6-trinethyl phenol, 2,6-
di i sopropyl phenol, 3,5-di-tert-butyl phenol, 2,6-di-tert-

butyl - 4- net hyl phenol, 5-indanol, 5,6,7,8-tetrahydro-1- . napht hol ,

napht hol , nonyl pherteinols tgidrimgy sther @rganic group 0Z- include phenols
hydr oxy-[err]-nmethyl styrene, 1,1 -bi-2-naphthol, catechol, 10 resorcinol,
hydr oqui none codsisttiyigr efocaichon, and hydrpgep asessciefl an oxygen atom

2, 6-di hydr oxynapht hal ene, bi s(4- hydr oxyphenyl ) net hane,

2, 2- bi s 4- hy énfoxyeh @inginpdricpaydroxyl group such as phenol, cresol, 3-

2, 2- bi s(4- hydr oxy- 3- net hyl phenyl ) propane, 2, 2' - bi phenol , 4,4'-{ﬂ§3henol,
pheny! hydr oquiseprepylphefol,i Hybusylpbenede, 2-gyclopentylphenol, 2,3-

2, 4- bi s(4- hydr oxyphenyl ) -4-nmet hyl - 1- pentene, 2,4,6-tris(4-

hydr oxypheny ldin®thydiphenoll,- 2-,3e%ete imethydphenod (4, 6-
hydr oxyphenyl )-1, 1, 3-tri met hyl - 2, 3-di hydr oi ndene, 5- ]
hydr oxy- 3- ( 4-diyidroprapydphencd,,6-3dSmetiimpers-hatsd@hanqly £, 6-di-tert-
hydroxyphenyl ) met hane, phenol novol ak, poly(4- 20 hydroxystyrene) and
pol y( 4- hydr osbptalrd-metdnlipheapl, 5-inglanedenadt«&o 7pk?éﬁ'(ﬁ"sr%}l}€9v1r%"sl'
3-fluorophenol, 2- trifluoronethyl phenol, 4-chlorophenol,
2- br onophenolnaphthiol , napditholor asmi@henply, Arhy eS¢~ 2, 3, 4-
trichl orophenol, 2,2-bis(4-hydroxy-3,5- 25 dichlorophenyl)praqpane, 2,
2- bi s(4- hydr dxydxtvenyHo-methylstyrenes 4,1 'mdiaf2-namdpgispansatechol,
oct af | uor o-4, 4' - bi phenol . 45

10 resorcinol, hydroquinone, 2-methylresorcinol, 4-

hexylresorcinol, 2,6-dihydroxynaphthalene, bis(4-
hydroxyphenyl Jmethane, 2,2-bis(4-hydroxyphenyl)propane,
2,2-bis(4-hydroxy-3-methylphenyl)propane, 2,2'-biphenol,
4,4’ -biphenol, phenylhydroquinone, 1,3,5-trihydroxybenzene,

15 2,4-bis(4-hydroxyphenyl)-4-methyl-l-pentene, 2,4,6-tris(4-
hydroxyphenyl)-2,6-dimethyl-3-hexene, 5-hydroxy-3-(4-
hydioxyphenyl)-l,1,3-trimethyl-2,3-dihydroindene, 5-
hydroxy-3-(4-hydroxyphenyl)-2,6-dimethyl-3-hexene, tris(4-
hydroxyphenyl)methane, phenol novolak, poly(4-

20 hydroxystyrene) and poly(4-hydroxy-a-methylstyrene);
halogeﬁgted phenols'such as 3-fluorophenol, 2-
trifluo;omethylphenol, 4-chlorophenol,'2-bromophenol, 2,6-
difluorophenol, 4—f1uoro—2-methylphenol, 2,3,4-
trichlorophenol, 2,2-bis(4-hydroxy-3,5-

25 dichlorophenyl)propane, 2,2-bis(4-hydroxyphenyl)-

1,1,1,2,2,2-hexafluoropropane, octafluoro-4,4'-biphenol
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and 6, 6" -di brono-1, 1' - bi - 2- napht hol ; phenol s having an et her bond such
-as 2-ethoxyphenol, 4-(phenoxynethyl)phenol, 3,4,5-trinmet hoxyphenol ,
7-met hoxy- 2- napht hol , 4-benzyl oxy- 3- et hoxyphenol. and
3, 3" - (et hyl enedi oxy) di phenol ; phenols 5 having a keto group such as _
3- hydr oxyacet ophenone, 2-(2- oxopr opyl ) phenol , 4-hydroxybenzophenone,
1- hydr oxy- 2- acenapht hone, 4, 4'-di hydroxybenzophenone, 2, 6-
di hydr oxyacet apfiehphé-dboreneot et | rbiplenapkthol; nghapols ha¥ing 88Bnd such
as 4-acetoxynet hyl phenol, nethyl 10 salicylate, 4-hydroxybenzyl acrxl?te,
et hyl 4- hydr ogyhér bond ngeehxgei Arekkexsyphenol, 4-(phenoxymethyl)phenol,
2- met hoxycar bonyl - 6- net hyl - 3- napht hol
1, 2- bi s(4- hyddekyBekzipebhorrpherel ant-wekhpxg-3-naphthol,; fyheBEYbeK¥oat €;
and phenol s having an am de bond such as 4-agetaninoghengl,
3- (N, N- di et hitwatharvphepptnand 3,3'4gethylenedioxy)diphenol; phenols
(N, N-di et hyl car banoyl ) - 3- net hyl phenol , N-(3-hydroxy-5-
met hyl ) phehy| havinand dset o 950D dsesly - @8s ndthydroxyacetophenone, 2-(2-
napht hyl ) net hacryl am de, N-(4-hydroxybenzyl)benzam de and
N, N - bi s( 4- hyakeryprEhyPhenoket hyhydroxybenzgphenaray cArBBIERRYE2 - These
conpounds may have any other 20 substituent as long as_it does not
adver sel y af f agenagphthone, pf ot bsdibydraxybengephppane, 2,6~ Pref erably
they include phenols consisting of carbon ~~  and hydrogen atons_and an
oxygen at om ofihydrpKEaeetephenongyandxphlgrsting ypherelpnBABLNIcABsol |
3-isopropyl phenol, _25_  4-butyl phenol 2-cyc|ogegtélshenol
2, 3-di net hyl pRERBF, bond sych gst¢racekorpmerbY1Pbesoii B85R¥MyI phenol |

46

3,5-di-tert-
10 salicylate, 4-hydroxybenzyl acrylate, ethyl 4-hydroxy-3-

methoxycinnamate, 2-methoxycarbonyl-6-methyl-3-naphthol,
1,2-bis(4~-hydroxybenzoyloxy)ethane and ethyl 3,4,5-
trihydroxybenzoate; and phenols having an amide bond such
as 4-acetaminophenol, 3-(N,N-dimethylcarbamoyl)phenol, 4-

15 (N,N-dimethylcarbamoyl)-3-methylphenol, N-(3-hydroxy-5-
methyl)phenylacrylamide, N-(5-hydroxy-8-methyl-2-
naphthyl )methacrylamide, N-(4-hydroxybenzyl)benzamide and
N,N'-bis(4—hydroxyphenyl)-S—methyl-l;S—
benzénedicarboxamide. These compounds may have any other

20 substituent as long as it does not adversely affect thé
process of this invention.

Péeferably they include phenols consisting of carbon
and hydrogen atoms and an oxygen atom of the phenolic
hydroxyl group such as phenol, cresol, 3-isopropylphenol,

25 4-butylphenol, 2-cyclopentylphenol, 2,3-dimethylphenol,

2,3,6-trimethylphenol, 2,6-diisopropylphenol, 3,5-di-tert-
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but yl phenol, 2,6-di-tert-butyl-4-nethyl phenol, 5-indanol,
5,6, 7, 8-tetrahydro- 1- napht hol, naphthol, nonyl phenol, 4-

hydr oxystyrene, 4-hydroxy-a-nethylstyrene, -1,1' -bi-2- .hapht hol ,
‘catechol, resorcinol, hydroquinone, 2- 5 nethylresorcinol,

4- hexyl resorcinol, 2, 6- di hydr oxynapht hal ene,

bi s(4- hydr oxyphenyl ) net hane, 2, 2- bi s(4- hydr.oxyphenyl.) propa

2, 2- bi s{ 4- hybnty}phenol, ﬁeﬁhﬂlpﬁaﬁjbﬁ%ﬁyaa'rﬁejmeﬁ‘z&g}eﬁﬁ’éﬂo|5?’1“%“°1 ’
4, 4" - bi phenol phenyl hydr oqui none,

1,3,5-tri b 2. 4 bi s(4-
10" hydr oxyphebyly BatetimprdradmaRitisly gagieol, ReryEor; %! S

hydroxyphenyl)-2,6-dinethyl-3-hexene,,5-hydroxy-3-(4- :
hydroxyphenyhydrpxystwrpm@uhﬁkhyg;q§ynﬁﬁmgqﬂxgﬁingne, 1,1’-bi-2-
hydr oxy- 3- (4- hydr oxyphenyl ) - 2, 6-di net hyl - 3- hexene, tris(4-
hydr oxypheny nppbthede, CHREFHNOlnoF&SaECNA- }ICPWQQ“ Syt yrene) and
pol y(4- hydr oxy- a- et hyl styrene); and hal ogenat phenol s such as
3-f|uoropﬁen@PﬁhyiresOIFQWQanﬁﬂhﬂﬁﬂﬂﬁﬁﬁﬂﬁﬂ% =rcHt ot ophenol

{11 Chl of opho RSy AZORYBRREN 8l T 4Tt S eR A o,
octaf| uor o- 454 (i PHEIGIYPhen T PIPRATSH 17 ohb 12 W DN OPAUTH ol

Ao consi SPAHRYHPTEORTARAS by b IOEThs 4r SRRk at om of the
Dol e Ry O y1hydroduimone . 1 3, §Pe By ass Siftnzdnd °°F; £RY1 P0EIO! - 4

10 hydroxyphenyl)—4-methyl-1-pentene,'2,4,6-tris(4-
hydroxyphenyl)-2,6-dimethyl-3—hexane, 5-hydroxy-3-(4-
hydroxyphenyl)-l,l,3-trimethy1-2,3-dihydroindene, 5~
hydroxy-3-(4-hydroxyphenyl)-2,6-dimethyl-3-hexene, tris(4-
hydroxyphenyl)methane, phenol novolak;, poly(4-

15 hydroxystyrene) and poly(4-hydroxy-a-methylstyrene); and
halogenated phenols such as 3-fluorophenol, 2-
trifluoromethylphenol, 4-chlorophenol, 2-bromophenol, 2,6-
difluorophenol, 4-fluoro-2-methylphenol, 2,3,4-
trichlorophenol, 2,2-bis(4-hydroxy-3,5-

20 dichlorophenyl)propane, 2,Zfbis(4—hydroxyphenyl)-
1,1,1,ZCZ,Z-hexafluoropropane, octafluoro-4,4’-biphenol
and 6,6;-dibromo-l,l'-bi-2-naphthol.

More preferably it may be selected from phenols
having 6 to 27 carbon atoms consisting of carbon and

25 hydrogen atoms and an oxygen atom of the phenolic hydroxyl

group such as phenol, cresol, 3-isopropylphenol, 4-
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but yl phenol , 2-cycl opentyl phenol, 2, 3-di net hyl phenol,

2,3,6-trinethyl phenol, 2,6-diisopropyl phenol, 3,5-di-tert- but yl phenol
2,6-di-tert-butyl -4-nethyl phenol, 5-indanol, .

- 5,6, 7, 8-tetrahydro- 1- napht hol, naphthol, nonyl phenol, 4- 5

hydr oxystyrene, 4-hydroxy-[err]-nmethylstyrene, 1,1'-bi- napht hol ,
catechol, resorcinol, hydroqui none, 2- neth Ig orculq_h' 1

4- hexyl r esor dutgilpherel, 2-aychQRensHahe imethylphenol,

bi s(4- hydr oxyphenyl ) net hane, 2, 2- bi s(4-h dro hen a e,

2, > b S(4 - hiﬁz’gm)grt%;memYmembhém-) (ﬁﬂg@ Pytihe 'tﬁljmqg{rgﬂo “tert-
4.-4' - bi phenol henyl ogui none, -bi s(4-
hydr oxypheny Btz lphenal.- %eﬁncﬂwetezzt ity b ety 1 phanet $iendaror; o

hydr oxyphenyl) - 2, 6- di net hyl - 3- hexene,_ 5-hydr oxy- _
hydroxyphemwSrﬁbTLQ?QQﬁﬁﬁhYSNQiﬂfPQF ﬁ thé# nepylphenol, 4

hydr oxy- 3- (4- hydr oxyphenyl ) -2, 6-di met hyl - 3- hexene and

tri s(4- hydr ohysirarystynense. 4-hYdr°XY-“'G£?‘é}PY:]5‘PYF?‘F%' c]a'r]oom Z anhydri de
represented by formul a (4i in thIS |nve n is,an organic noiety of a
carboxyl i c agiaPhbhitht Fateaiel v rPRRAUSHRA roquinefee &7 ¢ aci ds
giving the organlc group CZ[err% I ncl ude gi 2 é alicyclic and
aromatic car MEENYEreRqERinol, %F?@PEFlE bohr &hd’ hydrogen atoms and
an oxygen atom of the carboxyl gro ch as for ic acid,
propi oni ¢ acidih W%Y’éa%}é?laal?%%bu‘?’yﬂg ‘H ltl?ﬁ'yg}mi% ‘g?ﬂafei

nmet hacrylic acid, lauric acid, stearic aC|g ?4 hvd aC|d3 phenylacetlc
aci d, cycl ohdxdsid Ta¥dRsxyPheny] ypropane, 2b5E ydroxy- 48

10 methylphenyl)propane,_2,2 -biphenol, 4,4’'-biphenol,
phenylhydrdquinone, 1,3,5-trihydroxybenzene, 2,4-bis(4-
hydroxyphenyl)-4-methyl-l-pentene, 2,4,6-tris(4-
hydroxyphenyl)-2,6-dimethyl-3-hexene, 5-hydroxy-3-(4-
hydroxyphenyl)-1,1,3-trimethyl-2,3-dihydroindene, 5-

15 hydroxy-3-(4-hydroxyphenyl)-2,6-dimethyl-3-hexene and
tris(4-hydroxyphenyl)methane.

0z? in the carboxylic anhydride represented by
formula (4) in this invention is an organic moiety of a
carboxylic acid except its active hydrogen.

20 Caboxylic acids giving the organic group 0z2 include
aliphaﬁic, alicyclic and aromatic carboxylic acids
consisting of carbon and hydrogen atoms and an oxygen atom
of the carboxyl group such as formic acid, acetic -acid,
propionic acid, butyric acid, isobutyric acid, acrylic

25 acid, methacrylic acid, lauric acid, stearic acid, oleic

acid, phenylacetic acid, cyclohexane carboxylic acid,
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benzoi c acid, p-nethyl benzoic acid, 2-naphthal ene car boxylic acid,

2- nor bor nane carboxylic acid, 2- nor bor nene carboxylic acid, oxalic
acid, malonic acid, *succinic acid, maleic acid, fumaric acid, adipic
acid, b5 itaconic acid, butane tetracarboxylic acid, phthalic acid,

i sophthalic acid, terephthalic acid, trinmellitic acid, pol y(met hacrylic
acid) and pyronellitic acid; hal ogenated al i phatic, alicyclic and
aromati c car benddic adids p+methylbenzéichheridhulynaphihiadene

5-fl uoro- 2- hexanoic acid, 10 pentafl uorophenylacetic acid, 4-chlorobenzoic

acid, 3- daxrioyldico eidhn e 2eacrboynaneacagboxydiiicoegisl, 2- :

bi cycl o] 2. 2. 1] hexane carboxylic acid and 6-i odo- 1- napht hal ene

car boxyl i ¢ acicbcatrianieaiciagboxlyiliyclaicd dan@xalicaagisti MaddHe\BG¥daci ds
having an ether bond such as 15 nethoxyacetic acid, o )

4- (4- et hyl peamdinitutapiid; seleic3acid, fuaasigp e acsiria@aid,

2, 2' -et hyl enedi oxy-di acetic acid, 3-benzyl oxycycl ohexane carboxylic
aci d, 5,65di nstauonic-acid, bubpneot2tratprboxyd icasddy iRhtd@kic acid,

3- phenoxyci nnam ¢ aci d, 5-nethoxyisophthalic acid and 4,4'- 20

et hyl enedi ox\isaphtihaldd dcis,i exephthaliicy @cid ,ataimel ligrigheaqid,
carboxylic acids having an ester bond such as 4- acet oxybutyric acid,
nonoi sopr opy lpalisietdtas rytdsometid)l and pyremeldtidicn@edsimhalogenated

1, 3-cycl ohexane di car boxyl at e, monohexyl 2, 6-nor bor nane, di car boxyl at e,

4- 25 hydr @djichatdey ediopclder pingk @rompdiich&apboxydithyacids; such as
benzene di carboxyl ate, poly(lactic acid), pol¥5 [err] - .
49 4-chlorobutyric acid, S5-fluoro-2-hexanoic acid,

10 pentafluorophenylacetic acid, 4-chlorobenzoic acid, 3-
bromocyclohexane carboxylic acid, 5-chloro-2-
bicyclo[2.2.1)hexane carboxylic acid and 6-iodo-1-
naphthalene carboxylic acid; aliphatic, alicyclic and
aromatic carboxylic acids having an ether bond such as

15 methoxyacetic acid, 4-(4-methylphenoxy)butyric acid, 3-
phenoxyphenylacetic acid, 2,2'-ethylenedioxy-diacetic acid,
3-benzyloxycyclohexane carboxylic acid, 5,6-dimethoxy-2-
bicyclo[2.2.1]hexane carboxylic acid, 3-phenoxycinnamic
acid, S5-methoxyisophthalic acid and 4,4'-

20 ethylenedioxybenzoic acid; aliphatic, alicyclic and
aromatic carboxylic acids having an ester bond such as 4-
acetoxybutyric acid, monoisopropyl succinate, monomethyl
fumarate, mondethyl 1,3-cyclohexane dicarboxylate,
monohexyl Z,G-norbornane dicarboxylate, 4-

25 hydroxycarbonylbenzyl acrylate, cyclohexyl 5-methyl-1,3-

benzene dicarboxylate, poly(lactic acid), poly( ¢ -
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caprol actone) and 1, 2-bi s(4- hydr oxycar bonyl benzoyl oxy) et hane; and
aliphatic, alicyclic and aromati c carboxylic acids having an am de bond
such, as ~N-acetyl al ani ne, 3-(N, N-di net hyl car banoyl ) propionic acid, 5

N- net hacryl oyl phenyl gl yci ne, N-(4- hydr oxycycl ohexyl ) benzam de,

5- (N, N-di et hyl car banmoyl ) - 1- napht hal ene carboxylic acid and N, N - (4-
hydr oxyphenyl ) t er epht hal am de. These conpounds may have any ot her
substituent ampmyig@cione) does In@-bdd(d~sely 10 affect the process of this
i nventi on. : Preferably they include aliphatic and aromatic _,

car boxyl i ¢ adiytiraxyesichony] behzoydiosy )etdamedr dgsh adiighatic, AHLGYC kG gen
at om of the carboxyl group such as formc acid, acetic acid, propionic
acid, butyri @amtiakomatid ceinbopyildcasicddsaheping &n amids Heng | sechcasg,

| auri.c acid, stearic acid, oleic acid, phenylacetic acid, benzoit

aci d, p- met hyN4asretplalagine 2-314phNralised hydassbaney lexppionieyafigd: aci d,
mal oni ¢ acid, succinic acid, maleic acid, fumaric acid, adipic acid,

i taconi ¢ aci d-neitharrylnylphenydgliyesiyie,c Nrdi4t, phthalic acid, isophthalic
aci d, terephthalic acid, trinellitic acid, poly(nethacrylic aci d)
and pyronel | ihydrerytayclohexyl)bengamddereBer(AbiN-dirshykeaxRrmeyl bhhri c

car boxylic acids having 1 to 12 carbon atons and aromatic carboxylic

25 aci d havi mpphthalene: sagheoxaldes acdesiand Ay M- (& bon and hydr ogen

atons and an oxygen atom of the carboxyl grouR
50 hydroxyphenyl)terephthalamide. These compounds may have

any other substituent as long as it.does not adversely

10 affect the process of this invention.

Preferably they include aliphatic and aromatic
carﬁoxylic acids consisting of carbon and hydrogen atoms
and an oxygen atom of the carboxyl group such as formic
acid, acetic acid, propionic acid, butyric acid,

15 isobutyric acid, acrylic acid, methacrylic acid, lauric
acid, stearic acid, oleic acid, phenylacetic acid, benzoic
acid, p-methylbenzoic acid, 2-naphthalene carboxylic acid,
oxalic acid, malonic acid, succinic acid, maleic acid,
fumaric acid, adipic acid, itaconic acid, butane

20 tetracarboxylic acid, phthalic acid, isophthalic acid,
terephihalic acid, trimellitic acid, poly(methacrylic
acid) and pyromellitic acid.

More preferably they include aliphatic carboxylic
acids having 1 to 12 carbon atoms and aromatic carboxylic

25 acid having 7 to 12 carbon atoms consisting of carbon and

hydrogen atoms and an oxygen atom of the carboxyl group
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such as formc acid, acetic acid, propionic acid, butyric aci d,

I sobutyric acid, acrylic acid, nethacrylic acid, | auric acid,
phenyl acetic acid, benzoic.acid, p- . met hyl benzoi ¢ acid, 2-naphthal
carboxylic acid, oxalic 5 acid, malonic acid, succinic acid, maleic acid,

fumari c

acid, adipic acid, itaconic acid, butane tetracarboxylic

acid, phthalic acid, isophthalic acid, terephthalic acid, trinelli
aci d and pyroweh |adifomeial.acid, acetidvbamigys PrORIPRIE BBy | R ET1C
represented by fornmula 10 (3) are those where Rlerr] is alkyl group having
1 to 6 carboacid, isdmneyri kemid, ooyl bevaaid 2 nethaerybbh at s, aryl

ene

tic

group having 6 to 10 carbon atons, aliphatic hydrocarbon group having
3 to 13 car hbeunionscidd phenybacebie acid, cheRerif a2eidr ®p, or aromatic
hydr ocar bon group having 8 15 to 16 carbon atons and_ at t carpoxyl ate

at |ea
group; and Cﬁ@Ehy}benzoi¢saehdor%amaphghéh%nﬂe??ﬁ%%x¥¥bﬁ1%ﬁlg}i 1%

al cohol

hydr ogen sat oasidpdnakonky geeidi osmee inic arebfol PR1QYAr 3%/
phenol having 6 to 27 carbon atons consisting 20 of carbon and hfdrogen
atons and anaok§geadipien atid, itacenb@opcidpnyBnbane EEBLAcarPoxy

having 1 to 20 carbon atons consisting, of carbop and,

1C

umart®up or a

Mor e

pref erabl e carboxylic anhydride represented by fornmul a if% are . those

where R2 is atkg) phthaliavaeidi isophthalieaaedd, aE8REPRERY

6 to 10 carbon atons or 25 aromatic hydrocarbon group having 8 to 16
carbon at onstmimiellitiqta¢idsandapyospelitithnyafide group; and OZ[err] is

an organic

10

20

More preferable carboxylates represented by formula
(3) are those where R? is alkyl group having 1 to 6 carbon
atoms, alkenyl group having 2 to 4 carbon atoms, aryl
group having 6 to 10 carbon atoms, aliphatic hydrocarbon
group having 3 to 13 carbon atoms and at least one
carboxylate group, or aromatic hydrocarbon group having 8
to 16 carbon atoms and at least carboxylate group; and ozl
is an organic group derived from an aliphatic alcohol
having 1 to 20 carbon.atoms consisting of carbon and
hydrogen atoms and an oxygen atom of an alcoholic hydroxyl
group or a phenol having 6 to 27 carbon atoms consisting
of carbon and hydrogen atoms and an oxygen atom of a
phenolic hydroxyl group.

Mo;e preferable carboxylic anhydride represented by
formula (4) are those where R? is alkyl group having 1 to 6
carbon atoms, aryl group having 6 to 10 carbon atoms or

aromatic hydrocarbon group having 8 to 16 carbon atoms and

2

at least carboxylic anhydride group; and 0Z° is an organic

r3ehhavi ng



group derived froman aliphatic carboxylic acid having 1 to 12 carbon
-atons or aromatic carboxylic acid having 7 to 12 carbon atons

consi sting of “carbon and hydrogen atons and an oxygen atom of a
carboxyl group. 5 More preferable sul fonates represented by formul a
(5) are those where R err] is alkyl having 1 to 6 carbon atons or

aryl having 6 to 10 carbon atons; and OZ[err] is an organic garou
derived fromgwoupigenived afremoan haliphatie capboxyliG il hopng

consi sting of carbon and hydrogen atons and 10 an oxygen, atom of an

al cohol i ¢ hyde@xy2 gavbenoatemsherorromatbe\¢agPexybio Acig H&ﬁ”a‘t%?s to
consi sting of carbon and hydrogen atons and an oxygen atom of a
phenol i ¢ hydrbXyfarbongagems consistingTpf earben2ad YRR ARy
formula (3) and the 15 sulfonate represented by fornula (5) have been
illustrated and aB @RYGPRBoABPMOPEpAcRRFPEXYL ngte¥Perr] whose one active
hydrogen has been substituted wi.th err]C(O- and R[err]SC{sr%#-
respectivedl y. Howelere Rresrsebler sydfegpsesaFergegented By formplas(S)
active hydrogens may be used. A conpound, al| 20 or some of ose active
hydrogens ar e25@bRPea Bherp(R” 1s alkkyl (hay)g brieyeF4R9LA50ms (9f | o
wi thin the carboxyl ate represented bg fornulg éSﬂ or the sul fonate
represent ed b3rybrhavingsé to 10; garhenpagemss ardi@fs 15, AhiqrpnLc

The carboxylic anhydride represented_by fornul a éﬁ% 25 _has_ been

i1l ustrated a8reuBafesiyedciremqagi alighepieraicohelehaving ot 49.ve

hydrogen in its carboxyl group, has been
5% J carbon atgmsgcongisting of carbon and hydrogen atoms and

10 an oxygen atom of an alcoholic hydroxyl group or a phenol
having 6 to 27 carbon atoms consisting of carbon and
hydrogen atoms and an oxygen atom of a phenolic hydroxyl
group. |

The carboxylate represented by formula (3) and the

15 sulfonate represented by formula (5) have been illustrated
as an alcohol or phenol giving-oz1 whose one active
hydrogen has been substituted with R?C{0)- and R%S0,-,
respectively. However, alcohols or phenols having a
plurality of active hydrogens may be used. A compound, all

20 or some of whose active hydrogens are substituted with
RZC(O)Q_or RZSOZ-, falls within the carboxylate represented
by form;la (3) or the sulfonate represented by formula (5)
in the process of this invention.

The carboxylic anhydride represented by formula (4)

25 has been illustrated as a carboxylic acid giving 022 whose

one active hydrogen in its carboxyl group has been
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substituted with Rerr]C(O-. However, carboxylic acids having a

plurality of active hydrogens may be used. A conpound, all or some of
whosé active hydrogens are substituted wi th RCO-,.falls within the
" carboxylic anhydride represented 5 by fornula (4) in the process of this
I nventi on. In this invention, in the presence of a phosphine
oxi de represented by fornula (1), an epoxy conpound is_ al,so reacted
with a car bendist itaprest ont (fQrnul Howeyer, ggrboxylipeagjids having
where R err] is aliphatic hydrocarbon group having 1 to 35 car bon

atoms or ar eagglurdlikycef ot ive hydreagenrs gnay be used. & GAPRRAWIA, and
QZ[err] is as defined above for fornula 15 (3) and (5), to forgn an
oxyal kyl ene alkk iomtsame o ivhpse activehydredens 3% PR EEESA 8L a

(11) and/or 3, substructure represented by fornula (12):

[err] R%C(0)-25 falls within £he srakexyHe AUMdGTe F BRSPS
conpound wi th the carbonate represented by fornula (6) gives one or
53 ° 5 by formula (4) in the process of this invention.

In this invention, in the presence of a phosphine
oxide represented by formula (1), an epoxy compound is

also reacted with a carbonate represented by formula (6)

10
R:‘;O---lcl"-"'()z1 | Formula{b)
where R? is aliphatic hydrocarbon group having 1-to
35 carbon atoms or aromatic hydrocarbon grdup having 6 to
35 carbon atoms, and ozl is as defined above for formula
15 (3) and (5), to form an oxyalkylene derivative having a
substructure represented by formula (11) and/or a

substructure represented by formula (12):

I
R0—C—0—(—6—07' Formula(l1)
20 . I T .
' I
I . .
R30_cl;__?_0_c_oz1 Formula(12)
25 In this process, the reaction of the epoxy compound

with the carbonate represented by formula (6) gives one or
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bot h of the oxyal kyl ene derivatives having the substructures
r.epresented by for.nulas (11) and (12). The yield ratio between these
. oxyal kyl ene der.ivatives may depend on a specific conmbination of R err]
and OZ[err] in the 5 carbonate represented by fornmula (6). When
R3 in_the carbonate represented by fornula (6) I's aliphatic hydrocarbon
group having 1 to 35 carbon atons, QZ[err] as an organic group derived
from an al cothstlyiafeshsvtaxyalkydeps kerdiyatdyesy Mavidg ﬂ’g\ﬁ ng the
substructures 10 represented by fornulas (11) .and (12) in sirgl ar yield,
whi | e QZ[ er r [subs tamaiuras Caprasented Pad foramiasyHdddi apd dd4) - The
oxyal kyl ene derivative having the substructure epresent ed by fornul a
(11) as a mai¥igkdbdrtio bhetseem these oxydd kydEneh AsF IVaire&h W by
formula (6) is aromatic 15 hydrocarbon group hawing 6 tq 35 rbon atons,
1&3;9 Fombidd tiosimodn R\aél %ilﬁ

QZ[ err] as arflepend §myahisPest 0%y ¢&

oxyal kyl ene derivative havigg t he substructure represented by fornula

(12) as a’SmaiqpriRuRks repnesendge by farmud 3o r(®Ami ¢ group derived from

a phenol gives both oxyalkyl ene derivatives 20 haviqg t he subsiru?éyres

represented by forWheBsR{ 1 &hey carbonats reprgsgnted by farmula For

Rlerr] in the carbonate: represented by formyla (6),. anbg;ggggiic

hydr ocar bon gl ¥RRAtHF hydrosarbam gronphaving Ike % PPV

al kyls having 1 to 35 carbon atons 25 suggb s nmethyl . ethyl, .propyl

butyl . pent yloZha@gyian organis@RouR, i vetodem &é%ﬁ¥°°31?§eahYe%§°£etc*§|,

tridecyl, .

Y oxyalkylene derivatives having the substructures

10 represented by formulas (11) and (12) in similar yield,
while 0zl as an organic group derived from a phenol gives
an oxyalkylene derivative having the substructure
represented by formula (11) as a main product. When R® in
the carbonate represented by formula (6) is aromatic

15 hydrocarbon group having 6 to 35 carbon atoms, ozl as an
organic group derived from an alcohol gives an oxyalkylene
derivative having the substructure represented by formula
(12) as a main product, while ozl as an organic group
derived from a phenol gives both oxyalkylene derivatives

20 having the substructures represented by formulas (11) and
(12) in similar yields.

For R? in the carbonate represented by formula (6),

an aliphatic hydrocarbon group having 1 to 35 carbon atoms
may be selected from alkyls having 1 to 35 carbon atoms

25 such as methyl, ethyl, propyl, butyl, pentyl, hexyl,

heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl,
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54 tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl,
nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl,

pent acosyl, hexacosyl, -heptacosyl, octacosyl, nonacosyl, triacontyl,
hentriacontyl, dotriacontyl, 5 tritriacontyl and pentatriacontyl;
cycloal kyl s having 3 to 35 carbon atons such as cycl opropyl,

cycl obutyl, cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl,

cycl ononyl , cyetmattesy], medtadetl)  heyadecpliecheptadecy}e| octrEeEyL

cycl otetradecyl, cyclopentadecyl, 10 cycl ohexadecyl, cyqlohegtadecyl,
cycl ooct adecyngnadecyl/c|einoeykc heneictsyl codgrosyl, tricosyl,
2,3,4,5, 6, 7- hexahydr oi ndenyl , 2- nor bonyl, 5-norbornen-2-yl and
adamantyl ; artetiaeesyl, pemtageeyhavhesagosyl 3sheRtBeRSYLonECiaeRsyd -
vi nyl , i sopropenyl, allyl, 1-butenyl, 2-butenyl, 3-buten¥l1 - 15
pent enyl , 2- roRagssyl hebkeidgontipb: chontrbecenyyl, n8psRypcONtYldecenyl ,
undecenyl, dodecenyl, tridecenyl, tetradecenyl, pent adecenyl ,
hexadecenyl , tebtatreentyl ardpeetatriacontiibpag¥cdrplkyrg bavdagng to
Preferably it may be selected from al kyl groups. 20 having 1 to 35 carbon
atons such as3he¢agbon aatgms suehyas cyclepropylpeRYGLODHEYH, heptyl,
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,
pent adecyl , Heyaleesntyl, cyelehewyl: crelehepyyl n6¥sdeegtylai cosyl,
henei cosyl , docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 25
hept acosyl, oeY@teR9RYlnorvebegecylsiaxeheyndecyl, hneNeirdedReyit
dotriacontyl, tritriacontfl and )

cyclotridecyl, cyclotetradecyl, cyclopentadecyl,

10 cyclohexadecyl, cycloheptadecyl, cyclooctadecyl,
cyclononadecyl, cycloeicosyl, 2,3,4,5,6,7-hexahydroindenyl,
2-norbony1, 5-norbornen-2-yl and adamantyl; and alkenyl
groups having 2 to 35 carbon atoms such as vinyl,
isopropenyl, allyl, l-butenyl, 2-butenyl, 3-butenyl, 1-

15 pentenyl, 2-pentenyl, hexenyl, heptenyl, octenyl, nonenyl,
decenyl, undecenyl, dodecenyl, tridecenyl, tetradecenyl,
pentadecenyl, hexadecenyl, heptadecenyl, octadecenyl,
nonadecenyl and eicosenyl.

Preferably it may be selected from alkyl groups

20 having 1 to 35 carbon atoms such as methyl, ethyl, propyl,
butyl,:pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,
heptadecyl, octadeéyl, nonadecyl, eicosyl, heneicosyl,
docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl,

25 heptacosyl, octacosyl, nonacosyl, triacontyl,

hentriacontyl, dotriacontyl, tritriacontyl and
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55 : pentatriacontyl . More preferably it may be
selected from al kyl s havi ng 1 to 6 carbon atons such as nethyl, ethyl,
“propyl, butyl, pentyl, hexyl. 5 For Rlerr] in the carbonate
represented by fornmula (6), an aromati c hydrocarbon group having 6 to
35 carbon atons may be sel ected from phenyl, tolyl, 2-ethyl phenyl,
4-tert- but yl phenyl, 4-nonyl phenyl, 2-cycl ohexyl phenyl, 4-

vi nyl phenyl , pdnt&epiagenyypbenyl, 3-phenyl phenyl, 1- 10 naphthyl,

2- napht hyl, 5-nethyl - 1- napht hyl, 6-vinyl - 2- napht hyl, anthracen-1-yl,
phenant hren- 1-yl , Mbrel preferaayilyt hitl Jmax rtapraddacted chram gptkyls having

pent af | uor ophenyl 2, 6-di bronmophenyl, 2, 4-dii odophenyl,

5-f1 uor o- 1- napbbhgl carboandt6mbr suoh? asapiethyll, ®tdyd ,c preeydds bvdylhave

any other 15 substituent as long-as it does not adversely affect the

process of tpeatyhyehekgi. Preferably it may be selected from

aromatic . hydrocarbgn groups having 6 to 12 carbon atons such as

phenyl, t®lyl,  2- @dyIRihdmythed cambortattey Iqemredentad 130 faxnwkexif bheny!

4-vi nyl phenyl , 4-isopropenyl phenyl, 3- phenyl phenyl , 1-naphthyl,

2- napht hyl ,  &anarbphticnhgdirbgarbon gaompnylavingaphttiey 35 £aghas Gfemsg | |

pent af | uor ophenyl , 2, 6-di bronmophenyl, 2, 4-dii odophenyl,

5-f 1 uor o- 1- nmpigt byl selectrnd Erbomophedylapticipll, 22®thylphemle prdigtabl y

it may be selected fromaromatic hydr ocar bon groups having 6 to 9

carbon at onsbetghphenyl, 4-nonylphenyl, 2-cyclohexylphenyl, 4-
vinylphenyl, 4-isopropenylphenyl, 3-phenylphenyl, 1-

10 naphthyl, 2-naphthyl, 5-methyl-l-naphthyl, 6-vinyl-2-
naphthyl, anthracen-1-yl, phenanthren-1l-yl, 1-(1-
naphthyl)-2-naphthyl, 4-chlorophenyl, pentafluorophenyl,
2,6-dibromophenyl, 2,4-diiodophenyl, 5-fluoro-l-naphthyl
and 6-bromo-2-naphthyl. These compounds may have any other

15 substituent as long as it does not adversely affect the
process of this invention.

Preferably it may be selected from aromatic
hydrocarbon groups having 6 to 12 carbon atoms such as
phenyl, tolyl, 2-ethylphenyl, 4-tert-butylphenyl, 2-

20 cyclohexylphenyl, 4-vinylphenyl, 4-isopropenylphenyl, 3-
phenylphenyl, l-naphthyl, 2-naphthyl, 5-methyl-l-naphthyl,
6-vinyl-2-naphthyl, 4-chlorophenyl, pentafluorophenyl,
2,6-dibromophenyl, 2,4-diiodophenyl, 5-fluoro-l-naphthyl
and 6-bromo-2-naphthyl.

25 : More preferably it may be selected from aromatic

hydrocarbon groups having 6 to 9 carbon atoms such as
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56 phenyl, tolyl, 2-ethyl phenyl, 4-vinylphenyl, 4-
i_sopropenyl phenyl , 4-chl orophenyl, pentafluorophenyl, 2,6-

di bronophenyl and 2, 4-dii odophenyl . _ QZ[err] in the carbonate.
represented by fornula (6) is as 5 definéd for fornulas (3) and (5).
More preferable carbonates represented by fornmula (6) are those where
R3 is alkyl having 1 to 6 carbon atons or aromati ¢ hydrocar bon groups

having 6 to $HEHYION RIIYT, 2-ethalpHafiydr,r | -vinyl phegandi,c 4gr oup derived
froman aliphatic 10 alcohol having 1 to 20 carbon atons consi sting of
carbon  anddprbpRaR ey Aol cvomnydt, o pesit adil valrophsinyd . 2, 6-
hydr oxyl group or -a phenol having 6 to 27 carbon atons consi sting of
carbon and hyginggsibpHariEl aitl an, odigedadhenyl. of a phenolic hydroxyl
group. 15 The carbonate represented by fornula (6) has been
illustrated as an egtoiwltive eécbmiate weprddtirred mhotarmna (6) ®tase
hydr ogen has been substituted with Rerr]OC(O)-. Al cohol s or phenol s
havi ng a pl urddfinedffactfomuddal ogdnsand (S)my be used. A conpound, all or
some of whose active 20 hydrogens are substituted with Rerr]OC(O, falls

within the caMbpeapeefepabientarbbpates nuépresentedi by feroeels (F)
this.invention. In the process of this invention, of the
conpounds areé i shesk ashare Pbxis ediydundvingde tea FRIRPIeAtONHOT 25
may be classified either into an epoxy conpound or into a car boxyl at e,

i .e., these ramormetirsciydisomathen gsgpepsofhaving 6 to 9 carbon atoms;
and 0z' is an organic group derived from an aliphatic

10 alcohol haviné 1 to 20 carbon atoms consisting of carbon
and hydrogen atoms and an oxygen atom of an alcoholic
hydroxyl group or a phenol having 6 to 27 carbon atoms
consisting of carbon and hydrogen atoms and an oxygen atom
of a phenolic hydroxyl group.

15 The carbonate represented by formula (6) has been
illustrated as an alcohol or phenol giving 0zl whose one
active hydrogen has been substituted with R3OC(O)-.
Alcohols or phenols having a plurality of active hydrogens
may be used. A compound, all or some of whose active

20 hydrogens are substituted with R30C(0), falls within the
carbonate represented by formula (6) in the process of
this invention.

In the process of this invention, of the compounds
listed as an epoxy compound, those having an ester bond

25 may be classified either into an epoxy compound or into a

carboxylate, i.e., these may be used as either type of
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57 starting material. \Wen the epoxy conpound having an ester
- bond is reacted with a conpound represented by fornmula (2), (3), (4),
(5) or (6), whether the epoxy group in the epoxy conmpound reacts with
the ester noiety in the epoxy 5 conpound or with the conpound represented
by formula (2), (3), (4), (5 or (6), may vary dependi ng on difference
I n reactivity of the conmpounds used. Furthernore, when two or

nmore of the staptingsmatpréadnt dihdry the rmpexy (Ompeurd)having 22 @8E@TI n
conbi nati on or when a conpound which may be 10 classified into two or nore
of formul as b2ndt ds( Gpagted withsedcompeundt represenvadchyafosmpdikfiZdne

derivative as a product has may depend on difference in reactivity of

i ndi vi dual cqBpourdy ,u¢dd. or (6), whetherhtherepesy groupi énj then€PSXY an
epoxy conpound 15 is reacted with i) an al cohol, thiol, phenol

t hi ophenol , ‘campoxyldi ceactsawitthotheukbsbeiccmadplyr &pr 8BbeneP@*Ny f or nul a
(D; 1) a carboxylate represented by fornula (3), a

carboxyl i 8 aclmgpousd oepwishnthe bpmponndl zepzpsented by formyda 2).
represented by fornula (5); or iii) a carbonate represented by
formula (6) (3), i(4)t-hd5Pr eser{6d ,ofmay phvypHependingeonegidfexredgeyn
formula (1). This reaction nay be conducted, for exanple, by 25

addi ng, in omeagddvisy, oifntdenicompoundsonsednt i Figotheymogd, when two or
more of the compounds represented'by formulas (2) to (6)
are used in combination or when a compound which may be
10 classified into two or more of formulas (2) fo (6) are
used, a substructure which an oxyalkylene derivative as a
product has may depend on difference in reactivity of
individual compounds used.
In the process of this invention, an epoxy compound
15 1is reacted with
i) an alcohol, thiol, phenol, thiophenol, carboxylic
acid or sulfonic acid represented by formula (1);
ii) a carboxylate represented by formula (3), a
carboxylic anhydride represented by formula (4) or a
20 sulfonate represented by formula (5); or
iii) a carbonate represented by formula (6)
in the presence of a phosphine oxide represented by
formula (1).
This reaction may be conducted, for example, by

25 adding, in one portion, intermittently or continuously, an

epoxy compound to a mixture of a phosphine oxide
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epoxy conpound to a m xture of a phosphi ne oxide
58 represented by formula (1) and a conpound represented by

formyla (2), (3), (4), (5) or (6) in, if used, a solvent,. or by adding
“a phosphine oxide represented by fornula (1) in a mxture of an epoxy
conpound and a conpound 5 represented by formula (2), (3), (4), (5) or
(6) in, if used, a sol vent. The anopunt of the al cohql, thiol
phenol , t hi ophepovesented dhy bEsamula atl H %@dsﬁl$%MP%u%ﬂiHePﬁﬁ?%gEﬁaeBYby
formul a (2) is generally selected so as to make, the agount of th 10
active hydrogfoatsylan(2he 6%hpobﬁh:0(%)t%r1(%)nbpq if uge fe?aﬁ?@v pg'to

1.3 nol per 1 nol of the epoxy group in t he epox conBognd.

The armpunt of orhbycad@ing| aiphosphire esideyrepragented by gormpfla (1)
carboxylic anhydride represented by formula (4) 15 or the syl fonate
represent ed bynfarmixture)of sageppeny | gompound efBdt 8CSPPYYNEy make t he
amount of Rerr]C(O- or Rerr]S errl- I n the compound 0.5 t9_1.5
nmol , pref & abrgpoesented. By nbermeta (2), 1(3bl 6f)thé5ép8§y(gPobB'iﬁfthe
epoxy conpound. The amount of the carbonate represented by
fornula 20 (Byefls gemelueNYy.selected so as to make the amount of

ol prof of abl y 0. Fhe AROBAFOR £pEhe1 afeENGR / RS iBaxpheno o iipRhenak”
epoxy conpound. In any case, the anmount of the phosphi ne_oxide
may be, 25 baarhekylLifi acddter gehEpniryasidonPPresrBEed Py EPEB'P}&‘

(2) is generally selected so as to make the amount of the

10 active hydrogen(s) in the compound 0.5 to 1.5 mol,
preferably 0.7 to 1.3 mol per 1 mol of the epoxy group in
the epoxy compound.

The amount of the carboxylate represented by formula
(3), the carboxylic anhydride represented by formula (4)

15 or the sulfonate represented by formula (5) is generally
selected so as to make the amount of RZC(O)- or'RZSOZ- in
the compound 0.5 to 1.5 mol, preferably 0.7 to 1.3 mol per
1 mol of the epoxy group in the epoxy compound.

The amount of the carbonate represented by formula

20 (6) is generally selected so as to make the amount of
R3OC(057 in the carbonate represented by formula (6) 0.5 to
1.5 moll preferably 0.7 to 1.3 mol per 1 mol of the epoxy
group in the epoxy compound.

In any case, the amount of the phosphine oxide may be,

25 but not limited to, generally below 0.5 mol, preferably

1x 102 to 0.1 mol, more preferably 1 x 10"* to 0.05 mol



1 x 10[err] to 0.1 nol, nore preferably 1 x 10[err] to 0.05 nol

59 per 1 nol of the epoxy group in the epoxy conpound.

A reaction tenperature may vary dependi ng on types of materials used
and of the phosphi ne oxide represented by formula (1), but generally
bel ow 200 [err]C, preferably 10 to S5 180 [err]C, nore preferably 30 to
150 [err]C. A reaction pressure may be, in any case, vary dependi ng on
types of nat eerallsmol ofsétie epbxyegaoapl yinbshevePoxyVCEMPNAS Ut e
pressure; sane in the follow ng description). A reaction duration may
be general |y up renciSidmurenperatiuralniay ovady tdepanding on ayPephret
preferably 0.02 to 10 hours. The reaction system may be, if necessary,
repl aced wit mazeriadst ugas sndhods the phiosphjae @xdde gepresented by | the
process of this invention, a solvent may be, i f necessary, used.

Sol vent s whi cormmylabg 1)sebutngentrally dielphatzod 8¢, apregr%ragllﬁybﬁ? o&@r bon
such as n-pentane, n- hexane and cycl ohexane; ethers such as dinethyl
et her, 5 dilsoh9t, endee , prefeozabbyy30 ctdier 50 FiChut x| reantion pressure

t et rahydrofuran, 1,4-dioxane, ethylene glycol dinethyl et her, |

di et hyl ene gmayolbedi s laply ceiser,, varyssepensingEnityRan,ghaptardials hy|
phenyl ether, butyl phenyl ether and o-di et hoxybenzene; aromatic

hydr ocar bons usesh &t geneyaidandelow Jorfe MBa | (@Rsoluke) ANREPAGRS, Saffene,
nmesitylene, tetralin, butyl benzene, p-cynene, di et hyl benzene,

di i sopropyl-bdmz ghe fiolilemipdhaesardption). A reaction duration may be

generally up to 48 hours, preferably 0.01 to 24 hours,

10 more preferably 0.02 to 10 hours. The reaction system may
be, if necéssary,.replaced with an inert gas such as
nitrogen and argon.

In the process of this invention, a solvent may be,
if necessary, used. Solvents which may be used include

15 aliphatic or alicyclic hydrocafbon such as n-pentane, n-
hexane and cyclohexane; ethers such as dimethyl ether,
diethyl ether, diisopropyl ether, dibutyl ether,
tetrahydrofuran, 1,4-dioxane, ethylene glycol dimethyl
ether, diethylene glycol dimethyl ether, anisole, o-

20 dimethoxybenzene, ethyl phenyl ether, butyl phenyl ether
and o-diethoxybenzene; aromatic hydrocarbons such as
benzene, toluene, xylenes, ethylbenzene, cumene,
mesitylene, tetralin,.butylbenzene, p-cymene,
diethylbenzene, diisopropylbenzene, triethylbenzene,

25 cyclohexylbenzene, dipentylbenzene and dodecylbenzene;

halogenated aromatic hydrocarbons such as chlorobenzene,
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25 cyclohexylbenzene, di pentyl benzene and dodecyl benzene; hal ogenat ed
aromati ¢ hydrocarbons such as chl orobenzene,

60 o-di chl or obenzene, mdi chl or obenzene, 1, 2, 4-
trlchlorobenzene br onobenzene, o-di bronpbbenzene, br onochl or obenzene,
o- chl or ot ol uene, p- chl or ot ol uene, p- chl ot oet hyl benzene and

1-chl or onapht h ;. apnd a rotlc | ar .sol vents .s as di net hyl

sul f oxi de, RS chio BB Eﬁ*ﬁ 4%@ §§§ﬁ§¥ﬁyldﬁgégﬁoranide and N,N -
dlnethylln1dazol i nope ol vent long as it
does not advEFéEhgoﬁngBFeP%e H&H@ ?ngﬁnfhl§ydair° ?ﬂ?lgﬁ' These

sol vents may ation tolu nany [case, an

i sol ation pr85888F§98F° e&@?PFeSO'C%; ﬁ n@ﬂeﬂ%ﬁﬁkﬁﬁlve 5n &~ I
uaed, ?Re”‘tiéﬁieroe’éhﬁioﬁgzsgs B Sriertnat baleady s eRBe e "o

anount of

Gistill at] onpoia%?'fféﬁ %2%.15 Yoe PR AR 'dég' o % 0 e
reactlon_nlxé Stg f amld%p %%@%&?%ﬁg;ﬁiqﬁg oramik S% %eﬁgkter

evapor ati ng apbove, in presence of a

phosphi ne Qlﬁé£ﬂ§1ﬁﬁﬁ 2874 qn for thdy 88168 ”BQ“GQeHH
B% coéal,%qjlo?, pﬁen} % pﬂ

reacted-with enol ,. car xyllc

acid or SU|f98h8 QE'QtrEBEQS%BEEQdQ%f%%hQUB%ﬂé%k the process of this

invention. These solvents may be used alone or in
10 'combinetion.

In any case, an isolation procedure of a desired
oxyalkylene derivative from a reaction mixture may vary
depending on types of starting materials used, the type of
the desired oxyalkylene derivative and a type or amount of

15 a solvent used, but it may be generally isclated by
distillation, recrystallization or column chromatography
for the reaction mixture or, when a solvent is used, a
residue after evaporating the solvent.

As described above, in the presence of a phosphine

20 oxide represented by formula (1), an epoxy compound may be
reacted-with

i)ien alcohol, thiol, phenol, thiophenol, carboxylic

acid or sulfonic acid represented by formula (2):

25 H—Q Formula (2)
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25 HQ For mul a( 2)

61 to give an oxyal kyl ene derivative having a substructure
"represented by formula (7): - [err] 5 ii) a carboxyl ate

represented by fornula (3), a carboxyl i c anhydride represented by

formula (4) or a sul fonate represented by formula (5):

[err] Formul a(4) 15 [err] 20 to give an

oxyal kyl ene teergiwat iare chgpa Iky leneu ienrivattiree  havingp ige SARSEFUSEURR nul a

(8), (9) or (10), respectively: [err]

represented by formula (7):

1 |
H—O—?—?——Q Formula (7)

ii) a carboxylate represented by formula (3), a
carboxylic anhydride represented by formula (4) or a

sulfonate represented by formula (5):

o]
o || -
R?—C—02! . Formula(3)
0
R2—C—022 Formula(4)
15
|
R2—|S|_021 : _ Formula(5)
o)

20 to give an oxyalkylene derivative having a substructure

represented by formula (8), (9) or (10), respectively:

0
I |
_92'—c—o—c|:—cl:—oz’ Formula (8)
25 ' ﬁ
RZ—C--"O'-—(:l—C::'-'-OZ2 . Formula (9)
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62 [err] or 1i1) a carbonate represented by

f.ormula (6): [err] to gi ve an oxyal kyl ene derivative
having a substructure represented by fornmulas (11) and/or (12):
[err] 20 with a quite high catalyst activity, in a high
yi el d. This invention will be specifically described with
reference to exanples. It should be, however, noted that t hese are not
limting, but only ilkgstrative. 25 Exanple 1
2 | oL
—ﬁ—O—('}—?—OZ Formula(10)
0O
5

or

iii) a carbonate represented by formula (6):

0 Rao—g—OT | Formula (6)

to give an oxyalkylene derivative having a substructure

represented by formulas (11) and/or (12):

i
15 |
RPO—C—0 ?

—07! Formula(11)

0O=0

(oY4 Formula{12)

O

RiO—C ¢
20
with a q—v:_ite high catalyst activity, in a high yield.
This invention will be specifically described with
reference to examples. It should be, however, noted that

these are not limiting, but only illustrative.

25

Example 1
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63 In a 100 nL pear-shaped flask were precisely wei ghed
- Q.579 g of tris[tris(dinethylam no)phosphoranylidene- . am no] phosphi ne
oxide ([(Me[err]N)[err]P=N][err] P=O where Me is.nethyl, sane in the
foll owi ng description) as a phosphine oxide 5 represented by forrmula (1)
whi ch was substantially anhydrous by adequate drying over phosphorous
pent oxi de in a desiccator in vacuo (1.00 nmol) and 9. 88 9 of gﬁgngl
(105 nmmol ). To t hdnniax tidle mia st tshaped fhask HRTARESC LSS 1Y BPuPRE%15. 0
g of phenyl glycidyl ether (referred to as 10 "PGE"; sane .n. the follow ng

descri ption) 0¢338 gnﬁﬁ)tﬁiéﬁtris(Q@mﬁFﬁYlRWPGP)ﬁﬁﬂqﬁQﬂfaQXﬁiqﬁgﬁﬁre was
stirred at the sane_tenperature for 5 hours, and ﬁoole to roor{hy

t enper at ure 8wénoipbasphang axides (hi(MeaB) sP5N1aP=0khere e is BRI v e
was quantitatively analyzed_ by gas . 15 chromat ography .usi ng. .

1, 3, 5-tri chl sABBeARetBea§ORAOWANGY ﬁ&ﬁcnpt%ﬁng‘é& Hf}ﬂﬁé}’g’[‘r%g‘”f’n"a? t he
.starting PCE had been al nost conmpl etel y consuned to formdesired

1, 3- di phehoxyepresented; byafermudag 1) #hdclx voF SURRARPHRAPEE. 1 n bri ef,

t he reacti on was al nost quantitatively pr%ﬁggg§9. The re ctiq& 20 was
directly subjpabydreusobymadenuate: SFYARYy Ve Igrous pefifpxide 1n

1, 3-di phenoxy- 2-propanol as a colorless solid in C@% i sgl alf’i ony
92 % whose var O6S4CSARPYsdR yaFuod4la00 mmalje ANt A -8 & FoRIN2e
standard. The catalyst activity . (a nol ar anount qQf, a desk#gd pr oduct
per one rol e (305ammed )cat BPyEhe| Hiztuke: warped £9nd0 n'G mes A9956 ng

description) of tris[tris(dimethyl am_no).phosphor /I i dene:
P )dropwise[ls.o(g of ﬁ%enyl 8ﬂ§cié¥l é¥ﬁ§r referred to as

yi el d of

10 “PGE”; same in the following description) (100 mmol) over
10 min. After addition, the mixture was stirred-at the
same temperature for 5 hours, and cooled to room
temperature over about 10 min. A small pbrtion of the
reaction mixture was quantitatively analyzed by gas

15 chromatography using 1,3,5-trichlorobenzene as an internal
standard, indicating that the starting PGE had been almost
completely consumed to form desired 1, 3-diphenoxy-2-
propanol in an yield of 96 % based on PGE. 1In brief, the
reaction was almost quantitatively proceeded. The reaction

20 was directly subject to column chromatography to give 22.5
g of 1,3-diphenoxy-2-propanol as a colorless solid in an
isolati;n yield of 92 % whose various analyses gave data
identical to a reference standard. The catalyst activity
(a molar amount of a desired product per one mole of a

25 catalyst in a unit time; same in the following

description) of tris[tris(dimethylamino)phoséhoranylidene-
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64 am no] phosphi ne oxi de was 20 nol /nol/h, which was

surprisingly about 3, 2 or 1.5 tinmes as |large as that gi ven by boron
trifl.uoride, N-nethylimdazole or . triphenyl phosphine i.n Conparative
‘Exanple 2, 3 or 4, 5 respectively. Exanpl e 2 A reaction
was conducted as described in Exanple 1 except that

~tris[tris(dinethylam no)phosphoranylidene- 10 ani no] phosphi ne oxi de was
repl aced wﬁthmihe]phnsphﬁnar0Xideaﬁé§n?°oﬂ°béﬁ?1g$ryw atdd
tris[tris(dinethylanino)phosphoranglidene-anino]phosghine Rx'de,

[ (Me[ err]N) [ encpPisfpgly] RROptr B} 0220H] &r b Bimes as largeagsthah pxanpl e
1, the starting PGE was al nost 15 conpletely consuned._ The product was
formed i n angiven hmabyrbnatriﬁéhgréﬁGQ7N9FQgBY1§E+€f%ﬁl?noﬁn yield of 91

% A catal yst activity was 20 nol/nol/h. Cbnp?ratixe Exampl e 1
20 A r taipheny\pbosphdnet én GompasativedErAME 8 npr e 19T % except
that tris[tris(dinethylam no)phosphoranyli dene- am no] phosphi ne oxi de
was abseni. Teepprsdvelywas formed in an analytical yield of 4 %
whi ch was too low to allow 1, 3- di phenoxy- 2- propanol to be isol ated.
25 Conpar ati ve Exanple 2

Example 2

A reaction was conducted as described in Example 1
.except that tris[tris(dimethylamino)phdsphoranylidene-'

10 amino]phosphine oxide was replaced with the same molar
amount of partially hydrated |
tris[tris(dimethylamino)phosphoranylidene—amino]phosphine
oxide, [(MeyN)3P=N]3P=0+0.29H;0.

As was in Example 1, the starting PGE was almost

15 completely consumed. The product was formed in an

analytical yield of 97 % and isolated in an yield of 91 %.

A catalyst activity was 20 mol/mol/h.

Comparative Example 1

20 A reaction was conducted as described in Example 1
except'ihat tris[tris(dimethylamino)phosphbranylidene-
amino]phosphine oxide was absent. The product was formed
in an analytical yield of 4 %, which was too low to allow

1,3-diphenoxy-2-propanol to be isolated.

Comparative Example 2
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65 A reaction was conducted as described in Exanple 1
except that tris[tris(dinethylam no)phosphoranylidene- am no] phosphi ne
~.oxide was replaced with the same nol ar . amount of boron '
trifluoride-diethyl ether conplex, BF[ferr] CEt[err] 5 where Et is ethyl.
The product, 1, 3-di phenoxy- 2- propanol was forned in an anal yti cal
yield of 31 @6and | solated in yield of 22 %  The catal yst aci|V|ty
was only 6.2 Bl FRBFERON wa&ocmip%%% dssGHiked in Example p
reacti on was conducted as described in Exanple 1 except that
tris[tris(di rexesgPanthah pﬁmm%ﬁiﬂhmiammodeWW%ﬁﬂe was
replaced with the sanme nol ar amount of N-nethylim dazole (NM in Tables
1 and 2). Theanire lphprphing axifeiwataeplaneshatidh thes Sf%?}%ré‘!?liqrr an
analytical yield of 51 %and isolated in an yield of 45 @6

catal yst act iameyntRE chﬂu;pqotmlmmr#d?-dlet Yl &Fhek fampd %«arﬁﬁ%'o@tZZO
A reaction was conducted as described in nR e 1, except that
tris[tris@mlﬂh?ﬁ@eﬁﬁrkﬂrﬁkﬁﬁhorgﬁ§lP&@ﬂﬁgt 3aﬁFRBFHHéXﬁRrﬁéoB?P&@4was
replaced with the sanme_nol ar anmpunt of trlphenylp osphj ne TPP |n
Tabl e 1). The"qf ofRigted in an anahygHiciak wials \ﬁa@{)

analytical 25 yield of 64 % and_ isolated in an |eId of 57 @6 Tge

catal yst actid® t¥iekd hi42 1% nﬂthGIaFﬁlY?ﬁeaFééﬁllFé’ ypg only 6

mol/mol/h.

10 Comparative Example 3

A reaction was conducted as described in Example 1
except that tris{tris(dimethylamino)phosphoranylidene-
aﬁino]phosphine oxide was replaced with the same molar
amount of N-methylimidazole (NMI in Tables 1 and 2). The

15 product, 1,3-diphenoxy-2-propanol, was formed in an
analytical yield of 51 % and isolated in an yield of 45 %.

The catalyst activity was only 10 mol/mol/h.

Comparative Example 4

20 A reaction was conducted as described in Example 1
except:phat tris(tris(dimethylamino)phosphoranylidene-
amino]pﬁosphine oxide was replaced with the same molar
amount of triphenylphosphine (TPP in Table 1). The product,
1,3-diphenoxy-2-propanol, was formed in an analytical

25 yield of 64 % and isolated in an yield of 57 %. The

catalyst activity was only 13 mol/mol/h. The results are
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66 shown in Table 1 together wth those for Exanples 1 and 2

and Conparative Exanples 1 to 3. Exanple 3 5 A reaction was
conducted as described - in Exanple 1 except . t hat

tris(tris(dinmethylam no)phosphoranylidene- am no] phosphi ne oxi de was
repl aced with the sanme nol ar anount of partially hydrated

tris(tris(dinmethylamn no)phosphoranylidene-ani no] phosphi ne’ 10 oxi de

[ (Me[ err] N) [ ehopm=ljn Seblle=q scgpthegHwath] these fSeen&ixampdesed ansh 2

wi th the sane nol ar anmount of phenyl -acetate (a conpound represented by
formul a (3) wnsk €orpameative Bxemplesnd ©2[&rr] is an or gani ¢ group
derived from phenol; sane in the follow ng description). Desired

1, 3-di phenoxy-2-propyl acetate was 15 forned in an analytical yield of 98
% and isolated in an yield of 93 % The catal yst activity was 20
mol / mol / h, Exammil€h3nvas surprisingly about 15, 6 or 5 times as large as
that given by N-nethylimdazole, tetrabutylamoni um chl oride_ or

pot assi unbt er t - butdxferctipommreanductedms deseribed Bp Bxappiselt i vel y.
Conpar ative Exanple 5 A reaction was conducted as described in

Exanpl e 3 exqggj:eFythatthé:trj{q{‘;rg,gr(ldiigﬁtylmmiaoé@hogphoranylidene-
S S hoapine dxide was replated with Tthe same molar
amount of partially hydrated
tris[tris(dimethylamino)phosphoranylidene-amino]phosphine
10 oxide, [(MeyN)3P=N]3P=0+0.29H;0 and phenol was replaced
with the same molar amount of phenyl acetate (a compound
represented by formula (3) where rR? is methyl and ozl is an
organic group derived from phenol; same in the following
description). Desired 1,3-diphenoxy-2-propyl acetate was
15 formed in an analytical yield of 98 % and isolated in an
yield of 93 $. The catalyst activity was 20 mol/mol/h,
which was surprisingly about 15, 6 or 5 times as large as
that given by N-methylimidazole, tetrabutylammonium

chloride or potassium tert-butoxide in Comparative Example

20 5, 6 or 7, respectively.

Comparative Example 5
A reaction was conducted as described in Example 3
except that the partially hydrated
25 tris[tris(dimethylamino)phosphoranylidene-amino]phosphine

oxide was absent. The product, 1,3-diphenoxy—2-propyl
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oxi de was absent. The product, 1, 3-di phenoxy-2-propyl

67 acetate, was fornmed in an analytical yield of 2 %
Conpar ati ve Exanple 6 . A reaction was conducted as described in
Exanple 3 5 except that the partially hydrated

tris[tris(dinmethylam no)phosphoranyli dene-am no] phosphi ne oxi de was
replaced with 10.0 mmol of N-nethylim dazole. The product,

3- di phenoxyageppbpy| vatefarmedvan aprAbalyhical vagrldnafy2i 8al yield of
66 @6and isolated in an yield of 10 61 % The catalyst activity was only

1.3 nol /ol / h. Conpar ative Exanple 7 A reaction was
conducted as descrlbed i n Exa ple 3 except that the partially hydrated
15 tris[tris¥EhR Asals A88pRor anyl i dene- am no] phosphi ne oxi de
was replaced with 2. 50 nnDI of tetrabutylannnnlun1 chlorlde The
product, 1,3- d|pheﬁb%F@EIﬂP@pVPSaGQP§N§ efh@s desgrghady im EXAMHA & i cal

yi el d of 42 % and i solated in an yield of 35 % The catal yst activity
was only 3 4 ezgeRrp| Fhak/ hhe partiabbyphydrayedexanpl e 8 A
reacti on was conducted as described in Exanple 3 except that the

partial |y hydFai8ftrsg(dimethylamino)phosphoranylidene-amino]phosphine
trls[trls(dlnethylan1no)phosphoran | i dene- am no] phosphi ne
oxide was replaced with 10.0 mmol of N-methylimidazole.
The product, 1,3-d1phenoxy— —propyl acetate, was formed in
an analytical yield of 66 % and isolated in an yield of

10 61 %. The catalyst activity was only 1.3 mol/mol/h.

Comparative Example 7

A reaction was conducted as described in Example 3
except that the partially hydrated
15 tris(tris(dimethylamino)phosphoranylidene-amino]phosphine
oxide was replaced with 2.50 mmol of tetrabutylammonium
chloride. The product, 1,3-diphenoxy-2-propyl acetate, was
formed in an analytical yield of 42 % and isolated in an
yvield of 35 %. The catalyst activity was only 3.4

20 mol/mol/h.

Comparative Example 8

A reaction was conducted as described in Example 3
except that the partially hydrated
25 tris[tris(dimethylamino)phosphoranylidene-amino}phosphine

oxide was replaced with 2.50 mmol of potassium
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oxi de was replaced wth 2.50 nmmol of potassium :

Q8 tertbutoxi de. The product, 1, 3-di phenoxy-2-propyl acetate,
was forned in an analytical yield of 48% and i sol ated yield of 37%
The catal yst activity was only 3.9 nol/nol/h. The 5 results are shown in
Tabl e 2 together with those from Exanpl e 3 and Conparative Exanples 5
to 7. Exanmpl e 4 A reaction was conducted as described in
Exanpl e 1 16ersbvspxideat Thespreaycsi-miyBydiPhespsyorRSCeRY AFEate,

am no] phosphi ne oxi de was replaced with the sanme npl ar ) qpnuqi of

bi s[tris(di nvesyfernes) jnoamanadptirade yield of 48% and isolate

am no] [tris(n-octyl net hyl am no) phosphor anyl i dene- am no] phosphi ne

oxi de: [ (Me[ ¥iel®) pdr S7@=N] [err][(n-Cct (M) N)[err] P=N] P=O 15 where n- Cct
is n-octyl. As was in Exanple 1, the starting PCGE ywgs al nost

conpl etel y consunethe 'Hﬁtgfbﬂ‘ac%?t&‘,’ ty was Hﬂbﬁeﬁoﬁy‘-“?}f’z’ﬁgé ol , Th&s
formed in an analytical yield of.. 97 % and isolated in an_yield of 91
% 20 ExaFgsalts are showm ims fahls dCITRE (BHERSERRRR § in
Exanple 1 except_ that tris[tris(dinmethylam no)phosphoranylidene-

ani no] phosphExanpliegd Aesd Compazat Ve EXamP s n%‘?af’ amount of a
partially hydrated 25

tris[tris(dinethylam no)phosphoranyli dene-ani no] phosphi ne

Example 4

A reaction was conducted as déscribed in Example 1

10 except that tris[tris(dimethylamino)phosphoranylidene-
amino]phosphine oxide was replaced with the same molar
amount of bis[tris(dimethylamino)phosphoranylidene- |
amino][tris(n-octylmethylamino)phosphoranylidene-
amino]phosphine oxide: [(MezN)3P=N]}z[(n-Oct(Me)N)3P=N]P=0

15 where n-Oct is n-octyl. As was in Example 1, the starting
PGE was almost completely consumed. The product, 1,3-
diphenoxy-2-propanocl, was formed in an analytical yield of

97 % and isolated in an yield of 91 %.

20 Example 5

A reaction was conducted as described in Example 1
except éhat tris[tris(dimethylamino)phosphoranylidene-
amino]phosphine oxide was replaced with the same molar
amount of a partially hydrated

25 tris[tris(dimethylamino)phosphoranylidene-amino]phosphine

oxide, [(MezN)3P=N]3P=0+0.29H,0, phenol was replaced with
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oxide, [(Me[err]N)[err]P=N]3P=(err]0.29H err] O, phenol was replaced with
69 t he sane nol ar anount of decanethiol and PGE was repl aced
wi'th 2, 3-epoxynorbornane. Desired 2-decylthio-3- -hydr oxynor bor nane was
formed in an anal ytical yield of 95 % and isolated in an yield of 90 %
5 Exanpl e 6 In a 300 nL pear-shaped flask were precisely

wei ghed 12.8 g of benzoic acid (105 mml) and 0?234-§ of a
partial |y hydhe ethmeignolar amount of decanethiol and PGE was replaced

tris[tris(dinqthylanino)phosphoranylidene-qnino%gposphinQ oxi de
([ (Me[ err] N) wirth 2N} -STR¥nogiovmagey r Desined Zsdecyldhi®-dryme was
added to the m xture to forma honpgeneous sol ution, To the ni{ture
war ned to 11hydre3yneEROrRRRLY m%pgwgee%m %ﬁo?nalYtF@El (YL’ER)]- ) in
25.0 g of diglynme over 30 min. After 15 addition, the mxture was stirred
at the same tdnperandirisolated oinsamgyield 08 Wobed to room t enperat ure
over about 10 mn. A small portion of the reaction solution was
guantitatibvely analyzed by |iquid chromatography using
1,3,5-trichl orobenzene, indicating that desired 2-hydroxy- 20
3- phenoxypr oBaampke&oate was forned in an yield of 97 % and t he
reaction was al nost quantitatively proceeded. The reaction was
directly subject té&ncsl dRfl ®hr BRALo§hApRE fdask wegp, pregisely yeighed
2- hydr oxy- 3- phenoxypr opyl p-benzoate, whose I.sol ation g%eld was 89 %
12.8 g of benzoic acid (105 mmol) and 0.234 g a
partially hydrated
10 tris[tris(dimethylamino)phosphoranylidene-amino]phosphine
oxide ([(MezN)3P=N]3P=0°0.29H20, and 25.0 g of diglyme was
added to the mixture to form a homogeneous solution. To
the mixture warmed to 110 °C was added drépwise 15.0 g of
PGE (100 mmol) in 25.0 g of diglyme over 30 min. After
15 addition, the mixture was stirred at the same temperature
for 5 hours, and cooled to room temperature over about 10
min. A small portion of the reaction solution was
quantitatively analyzed by liquid chromatography using
1,3,5-trichlorobenzene, indicating that desired 2-hydroxy-
20 3-phenoxypropyl p-benzoate was formed in an yield of 97 %
and thé_reaction was almost quantitatively proceeded. The
reaction was directly subject to column chromatography to
give 24.2 g of 2-hydroxy-3-phenoxypropyl p-benzoate, whose

isolation yield was 89 %.

Example 7
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25 - Exanple 7 ' 70

A react.ion was conducted as described in Exanple 6 except that benzoic
acid :and PGE were replaced with 210 , mrol of thiophenol. and 100 Mol of
2, 2-bi s(4- gl yci dyl oxyphenyl ) propane, respectively. Desired 2,2- 5

bi s[ 4- (2- hydr oxy- 3- phenyl pr opyl oxy) phenyl | pr opane was formed in an
anal ytical yield of 94 % and isolated in an yield of 90 %

Exanple 8 10 A yeactinn orasweendunhed ab despeihedein | Bxanpk & 6
except that benzoic acid and PGE were replaced with the same nol ar
-amounts of p-exdemndhdtf henzods acddd andy Pecwere gepdacadapiddt idAdl y.
Products were 2-hydroxy-2-phenyl et hyl p-tol uenesul fonate and

2- hydr oxy- 1- mimerdy |t IhHigphentd woidud88s mmpdn &fe 2 Bottisdid-whi ch have the
substructure (7), in aratio of about 6:4. Total analytical and

i sol ati on  glydistydoryphenydd propaaet, s respectiveslynd Besigededpdcti vel y.
Exanple 9 20 A reaction was conducted as described in Exanple 6
except that Hersddi-of 2adiviinesy-3ephenyd propy 103y ) phenydf)propane was

2, 2- bi s(4- hydroxyphenyl ) propane and the anmount of PCGE was 200 mmol .

Desired 2, 2- Hicgfmpq 2imhaly @nalytical yirddofp9dpd @nd disehatast dghfn was
formed in anal yti cal
yield of 90 %.

Example 8

10 A reaction was conducted as described in Example 6
except that benzoic acid and PGE were replaced with the
same.molar amounts of p-toluenesulfonic acid and styrene
oxide, respectively. Products were 2-hydroxy-2-phenylethyl
p-toluenesulfonate and 2-hydroxy-l-phenylethyl p-

15 toluenesulfonate, both of which have the substructure (7),
in a ratio of about 6:4. Total analytical and isolation

yields of these products were 92 % and 87 %, respectively.

Example 9

20 A reaction was conducted as described in Example 6
except that benzoic acid was replaced with 105 mmol of
2,2-bis(4-hydroxyphenyl)propane and the amount of PGE was
200 mmol. Desired 2,2-bis[4-(2-hydroxy-3-
phenoxypropyloxy)phenyl Jpropane was formed in-analytical

25 vyield of 94 % and isolated in an yield of 89 %.
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25 yield of 94 % and isolated in an yield of 89 %

71 Exanpl e 10 A reaction was conducted as descri bed
.in Exanple 6 . except that benzoic acid and PGE were replaced with the
sanme nol ar anobunts of 4-nethoxyphenol and 1, 2-epoxy-4,5- 5

di met hoxycycl ohexane. Desired 2-(4-nmethoxyphenoxy)-4, 5-

di nmet hoxycycl ohexanol was forned in anal ytical yield of 96 % and

i sol ated in aBxminpld %0 92 % Exanple 11 10 A reaction was
conducted as described in Exanple 6 except that benzoic acid was

repl aced with 105 #noleagtion was conducted as described in Example 6

2, 2-bi s(4- hydroxyphenyl )-1,1, 1, 3, 3, 3- hexaf | uor opr opane and . the anount
of PGE was 20exaept. thati benzojic- atidand-PGE were replaced with the

hydr oxy- 3- phenoxypr opyl oxy) phenyl ]-1,1,1,3,3,3- 15 hexafl uoropropane was
forned i n anasgmecmplgreanovntgood, 4-methoxypheneddand an2yepoxyoid &3 %

Exanple 12 A reaction was conducted as described in Exanple 6 20
except thai bdametbozytichabexapeacdesingd tZre( Sarethoxyphenoxyyphnb-of
acetic acid. Desired 2-hydroxy-3-phenoxypropyl acetate was fornmed in

anal ytical yidimeshoggcysdaliexanol seast tarnedainyapprdysficed gpield of
96 % and isolated in an yield of 92 %.

Example 11

10 A reaction was conducted as described in Example 6
except thaﬁ benzoic acid was replaced with 105 mmol of |
2,2—bis(4—hydroxyphenyl)-1,l,1;3,3,3-hexaf1uoropropane and
the amount of PGE was 200 mmol. Desired 2,2-bis[4-(2-
hydroxy-3-phenoxypropyloxy)phenylj-1,1,1,3,3,3-

15 hexafluoropropane was formed in analytical yield of 89 %

and isolated in an yield of 83 %.

Example 12

A reaction was conducted as described in Example 6
20 except that benzoic acid was replaced with the same molar
amount:pf acetic acid. Desired 2-hydroxy-3-phenoxypropyl

acetate was formed in analytical yield of 98 % and

isolated in an yield of 94 %.

25 Example 13

A reaction was conducted as described in Example 6
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25 Example 13 A reaction was conducted as described in Exanple 6
72 except that benzoic acid and PGE were replaced with the
sanme nol ar anounts of nethanesul fonic acid and 4- phenoxyst yrene

oxi de, respectively. Products were 2- hydr oxy- 2- (4- phenoxyphenyl ) et hyl
met hanesul fonate and 2- 5 hydroxy-|-(4-phenoxyphenyl) et hyl

nmet hanesul fonate, both of whi ch have the substructure (7), in aratio
of about 5:5.excepfiothkdt drenzticaiciddand oPGE i wergi eéptacéd twbthe Bheduct s
were 96 % and 92 % respectively. 10 Exanple 14 A reaction was
conduct ed as shme rmepbalr i amdunrpy| @f onethaneswlbpeonitaachdnzad cdaci d was
replaced with the sanme nol ar anount of 2-nethoxyet hyl benzoate, a
conpound r eprekenpxystyrengoxiden | respychieely R &rqductHmasa 2md OZ[ err]
is an organic 15 group derived from 2-net hoxyet hanol, and PCGE was repl aced
with the sanshyftrexy-atmidtphendaxypherybhetlyl gngthanpesulforatrrand s red
1- (4-chl or ophenoxynet hyl ) - 2- ( 2- met hox ethoxy%ethyl benzoate was for ned
in an analdyt i kydroxy-1+ ¢4 tphenozryphenyl ) ethyl caethanesyl tonate, daoth obo
Exampl e 15 A reaction was conducted as described in Exanple 6
except that bemiehchave dthRssukptoecturet 67) heiBaperabiarof about 5:5.

Total analytical and isolation yields of these products

were 96 % and 92 %, respectively.

10 Example 14

A reaction was conducted as described in Example 6
except that benzoic acid was replaced with the same molar
amount of 2-methoxyethyl benzoate, a compound represented
by formula (3) where R? is phenyl and ozl is an organic

15 group derived from 2-methoxyethanol, and PGE was replaced
with the same molar amount of 4-chlorophenyl glycidyl
ether. Desired 1-(4-chlorophenoxymethyl)-2-(2-
methoxyethoxy)ethyl benzoate was formed in an analytical
yield of 93 % and isolated in an yield of 86 %.

20

Example 15

A reaction was conducted as described in Example 6
except that benzoic acid was replaced with the same molar
amount of acetic anhydride, a compound represented by

25 formula (4) where R? is methyl and 0z? is an organic group

derived from acetic acid. Desired 2, 3-diacetoxypropyl
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anount of acetic anhydride, a conpound represented by 25 forrmula (4) where

‘Rlerr] is nethyl and OZ[err] is an organic group derived from acetic
acid. Desired 2, 3-di acet oxypr.opyl 73
phenyl ether was forned in an analytical yield of 90 % and i solated in
an yield of 86 % Example 16 5 A reaction was conducted as

described in Exanple 6 except that benzoic acid_was repl aced th the
same nol ar pheayduethefr MbphénymeéaﬂmonaténaéY@éﬁﬂéuH&eﬂgpPésgﬂtg%aﬁg
formula (6) where Rerr] is phenyl and OQZ[err] is an organic group

derived fromigkdased dasianeyigden@f B63%di phenoxy-2-propyl 10 carbonate
was fornmed in an analytical yield of 89 % and I solated in an yield of
81 % Exanpl e 17 : A reaction was conducted as described in
Exanple 6 15 except that benzoic acid was replaced with the sane nol ar
amount of meEepamplec@lbor ophenyl carbonate, a conpound represented by
formula (6) where R3 is nethyl and OZ[err] is an _ or nlgm&;oup derived
from p- chf or ophen(# r@ﬂfyl%tw q_onducte as described i 6

phenoxy- 3- ( p- chl or ophenoxy) - 2- propyl . carbonate having.th sub tructure
(11) was for R¥gept Ihaindepzods agid gagr repl acg? Wgﬁ‘d ?’?olsﬁf“é’fdmp

yield of 83 %
amount of diphenyl carbonate, a compound represented by

formula (6) where R is phenyl and 0zl is an organic groﬁp
derived from phenol. Desired phenyl 1,3-diphenoxy-2-propyl
10 carbonate was formed in an analytical yield of 89 % and

isolated in an yield of 81 %.

Example 17

A reaction was conducted as described in Example 6
15 except that benzoic acid was replaced with the same molar
amount of methyl p-chlorophenyl carbonate, a compound
represented by formula (6) where R® is methyl and oz! is an
organic group derived from p-chlorophenol. Only methyl'l-
phenoxy-3-(p-chlorophenoxy)-2-propyl carbonate having the
20 substructure (11) was formed in an analytical yield of

95 % and isolated in an yield of 83 %.

Example 18

A reaction was conducted as described in Example 6
25 except that benzoic acid was replaced with the same molar

amount of methyl 2-methoxyethyl carbonate, a compound
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Exanpl e 18 A reaction was conducted as described in Exanple 6 25
except that benzoic acid was replaced with the sane nol ar anount of
met hyl 2-net hoxyet hyl carbonate, a conpound :
74 represented by formula (6) where Rerr] is nethyl and
QZ[err] is an organi c group derived from 2- met hoxyet hanol . Products
wer e nmet hyl 1-phenoxy-3-(2 2-nethoxyethox%)-z-propyl carbongte
havi ng t he sulepmessntrad byl )famuhla nd)hohesteh\R™ 3snmeftbyyl- angd 02° is an
1- phenoxy- 2- propyl carbonate having the substructure (12), inaratio
of about 1:1orfanimtigrtoumaleptived famn 2-methosiystihemoli.c| Bxoductigeyere
products were 97 % and 93 % respectively. 10 Exanple 19
A reaction waetdyid dctmenmxyebof2 et haxyethaiy @ -propydx &aabanitie benzoi ¢
acid was replaced with the sane nol ar amount of net hyl et hyl
carbonat e, ahsoripaurthe epthatamatiire (1ljy gnst Armethexyatdivd R-gieghoxy-
methyl and OZ[err] is an organic 15 group derived from ethanol. Products
were net h§l A-phenojrehrdaeryletdasbemats d@pming then aubstauatgnee( 12) .
substructure (11) and etq¥l 3- met hoxy- 1- phenoxy- 2- pr opyl car bonat e

g 1

havi ng t he susta Jatire qfl Abouty Xk k.at Theototal appdytical. amfe t ot al

anal'ytical and isolation yields of 20 these products were 93 % and 88 %
respectiVe|yjsolatloq5&§ﬁﬂ4§;gﬁ these products were 97 % and 93 %,

respectively.

10 Example 19

A reaction was conducted as described in Example 6
except that benzoic acid was replaced with the same molar
amount of methyl ethyl carbonate, a compound represented
by formula (6) where R? is methyl.and oz! is an organic

15 group derived from ethanol. Products were methyl 1-
phenoxy-3-ethoxy-2-propyl carbonate having the
substructure (11) and ethyl 3-methoxy-1l-phenoxy-2-propyl
carbonate having the substructure (12), in a ratio of
about 1:1. The total analytical and isolation yields of

20 these products were 93 % and 88 %, respectively.

Example 20
A reaction was conducted as described in Example 6
except that benzoic acid was replaced with the same molar
25 amount of benzoic anhydride, a compound represented by

formula (4) where R? is phenyl and 0z? is an organic group
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A reaction was conducted as described in Exanple 6 except that benzoic
.acid was replaced with the sane nolar 25 anount of benzoic anhydride, a

conpound represented by formula (4) where Rerr].is phenyl and OZ[err]
I S an organi c group '
derived from benzoic acid. Desired 1, 2-di benzoyl oxy- 3- phenoxypropane

was formed in an analytical yield of 98 % nd | s ated in an yield of
94 % 5 drxiped from benzoic AC%@act'?%ﬁHﬁa‘g Jc'o#f' f cfibed in

Exanpl e 6 except that benzoic acid was re ced | ar
anount of 2- Ehﬁﬁ?ﬁyprﬁPﬁaﬁuﬁﬁﬁsﬁPFBﬁQtén éncﬁﬁﬁi ﬁ&c Yﬁggge Zgggggby

formula (5) where is p-tolyl and CZke is 10 an organic group derived
from 2- napht B8g. 1B@§PF§§ }n(gn YlelﬂaB tﬁ9I3Xy) 3- phenoxy- 2- pr opyl

p-t ol uenesul f onat e was formed in an analytical yield of 96 % and

I solated in an yield of 92 % 15 Exanple 22 A reaction was
conducted as described in Exanple 6 except that benzoic acid was

repl aced %t Bxan@leadd npl ar anount of 4-chl orophenyl nethacrylate, a

LR T IS TENEIRTES Yo ME NG e IR
1-(4- ChIoropheggg%?tha%h%g%é%lc %Liﬁy%ageigﬁ g%eatW1%%§the same molar
amount of 2-naphthyl p-toluenesulfonate, a compound
represented by formula (5) where R? is p-tolyl and oz! is
10 an organic group derived from 2-naphthol. Desired 1-(2-
naphthyloxy)-3-phenoxy-2-propyl p-toluenesulfonate was

formed in an analytical yield of 96 % and isolated in an

yield of 92 %.

15 Example 22

A reaction was conducted as described in Example 6
except that benzoic acid was replaced with the same molar
amount of 4-chlorophenyl methacrylate, a compound
represented by formula (3) where R? is isopropenyl and ozl

20 is an organic group derived from 4-chlorophenol. Desiréd
1-(4-chlorophenoxy)-3-phenoxy-2-propyl methacrylate was
formed in an analytical yield of 96 % and isolated in an

yield of 90 %.

25 Example 23

A reaction was conducted as described in Example 6
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formed in an analytical yield of 96 % and isolated in an yield of 90

% 25 Exanple 23 A reaction was conducted as described in
Exampl e 6 . _ . ' 76 . except that
“benzoic acid was replaced with the same nolar ~  anmount of methacrylic
anhydri de, a conpound represented by formula (4) where Rerr] is
| sopropenyl and QZ[err] is an organic group derived from nethacrylic
acid. Desireceicept that ferzpiopreid e HcrePbRsedr vith Shenfrme: el afas
f or med in an anal ytical yield of 91 %and isolated in an yield of
89 % Prepit of mathacryliq arbydridensa omBOUNE]rePrasentetelyin
Exanpl e 6 except that benzoig acid was replaced with the same nolar
armount  of netfqmlpf@p%bﬁheFmaBe,l% ipopenYbprRd it edls anpQredpiGl a

(5) where Rlerr] is propyl and OZ[err] is_an organic roup derived from
met hanol . Desyreup 1demivesk yEzop Heefehacrylic capi pyIDﬁﬁ'bﬁ%‘%e%u Tonate was
formed in an anal yti cal yield of 94 % and isolated in an yield of 91 %
Exanpl e 25 bis(isopyopenyl¢arborylexy lREPRY. -BhER¥ e PHBET Hagx IR5FE% 20
except that benzoic acid was replaced with the sane nolar . aerT&t (%f
4-trifluor oneimyaphenglyeiea] erteldfefa9dt, $gand isolated in an yield o

89 %.

Example 24

10 A reaction was conducted as described in Example 6
except that benzoic acid was replaced with the same mola;
amount of methyl propanesulfonate, a compound represented
by formula (5) where R? is propyl and ozl is an organic
group derived from methanol. Desired l-methoxy-3-phenoxy-

15 2-pr6py1 propanesulfonate was formed in an analytical

yvield of 94 % and isolated in an yield of 91 %.

Example 25

A reaction was conducted as described in Example 6
20 except that benzoic acid was replaced with the same molar
amount of 4-trifluoromethylphenyl ethylenesulfonate, a
coﬁpound represented by formula (5) where R? is vinyl and
oz! is an organic group derived from 4-
trifluoromethylphenol. Desired l-phenoxy-3-(4-
25 trifluoromethyl)phenoxy-2-propyl ethylenesulfonate was

formed in an analytical yield of 89 % and isolated in an
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conpound represented by fornmula (5) where R2 is vinyl and QZ[err] is
an organic group derived from 4- trifluoronethyl phenol. Desired

. | -phenoxy-3-(4-. 25 trifluoronethyl)phenoxy-2-propyl ethylenesulfonate was
formed in an anal ytical yield of -89 %and isolated in an .

77 . yield of 86 % Exanpl e 26 A reaction was -
conducted as described in Exanple 6 5 except that benzoic acid was

repl aced wit lpield s&m86ndl.ar anount of 3-benzyl oxypropyl

met hanesul f onate, a conpound represented by fornula (5) where R2 is

met hyl and OQZ[err] is an organi c group derived from

3-benzyl oxypropanol . Desired 1- ( 3- benzyl oxy) pr opoxy- 3- phenoxy- 2- pr opyl
met hanesul f oExampled 2fas formed in an anal ytical yield of 97 % and isol at ed
in an yield of 92 % Exampl e 27 .Precisely meighed 54.7
g of octanol (420 AnEgactinn was cconducted pardparribadqing Eyample 6
trisftris(dinethyl- am no) phosphor anyl i dene- am no] phosphi ne oxi de,

[ (Me[ er r] §) [ @xcERPENHhaty Pepeoda jas b Mas meplyced "ﬁ*%}‘l‘)tlé?\cﬁi‘%s'éo%\%?e

pl aced in a 200 nL autoclave. After warm ng the content to 80 [err]C
the mixture WaQuUNEaefed—-benzyd axypropid methaneshferats, EORRAINY| ng

23.2 g of propyl ene oxide (400 mmol), 2
represented by formula (5) where R

is methyl and ozl is an
organic group derived from 3-benzyloxypropanol. Desired 1-
(3-benzyloxy)propoxy-3-phenoxy-2-propyl methanesulfonate

10 was formed in an analytical yield of 97 % and isolated in

" an yield of 92 %.

Example 27
Precisely weighed 54.7 g of octanol (420 mmol) and
15 0.585 g of partially hydrated tris([tris(dimethyl-
amino)phosphoranylidene-aminojphosphine oxide,

- [ (Me2N)3P=N]3P=0°0.29H20, (1.0 mmol) and these were piaced
in a 200 mL autoclave. After warming the content to 80 °C,
the mixture was reacted for 15 hours while intermittently

20 supplying 23.2 g of propylene oxide (400 mmol),
maintaining a reaction pressure of 0.3 MPa (absolute
pressuré). The content was cooled to room temperature over .
about 30 min. A small portion of the mixture was taken to
be subject to quantitative analyéis by gas chromatography,

25 indicating that desired 1-(2-hydroxypropoxy)octane was

formed in an yield of 81 %. The reaction solution was
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mai ntai ning a reaction pressure of 0.3 MPa (absolute pressure). The
content was cooled to roomtenperature over about 30 mn. A smal
portion of the m xture was taken to be subject to quantitative anal ysis
by gas chromat ography, 25 indicating that desired

1- (2- hydr oxypr opoxy) oct ane was formed in an yield of 81 % The
reaction sol ution was 78

purified by quinifiethrhymagmpshianatagraphs tp @ive @ 8 9 of 1-(2-

hydr oxypr opoxy) octane. An isolation yield was 78 % ngle 28 5

A reaction whydrorYRIeRPXK) Qbane bedn dsplakjra yield W@ﬁcaﬁt that octano
was replaced with the sane nol ar anount of octyl acetate, a conpound
represented by fornula (3) where Rlerr] is nethyl and QZ[err] is an
organi c group derived fromoctanol, and a reaction tenperature was 90
[err]C. 10 [Example 228ty oxy- 1- nethylethyl acetate was formed in an

anal ytical yield of 76 % and isolated in an yield of 6§X Eég npl e
29 5 " A readt reachaencwaguepadugtedeat dgegrihe éﬂp?ﬁaQEle except
t hat octanol was replaced with the same nol ar annunt of et hyl ene
gI ycol and t Rxeepunthat 9rernokieas replagesd wilish dote ffe T ed

-2-(2- hydroxypr gyloxy)ethyl ether was fornmed in anchglyglcallgield
of 85 % and amounkPhieetyh ageiate d yrcompaynd Jppresented by “formu

(3) where R? is methyl and ozl is an organic group derived
from octanol, and a reaction temperature was 90 °C.
10 Desired 2-octyloxy-l-methylethyl acetate was formed in an

analytical yield of 76 % and isolated in an yield of 639 %.

Example 29

A reaction was conducted as described in Example 27
15 except that octanol was replaced with the same molar
amount of diethylene glycol and the amount of propylene
oxide was 800 mmol. Desired di-2-(2-hydroxypropyloxy)ethyl
ether was formed in an analytical yield of 85 % and
isolated in an yie;d of 74 %.

20

Example 30

A reaction was conducted as described in Example 27
except that octanol was replaced with the same molar
amount of di-2-mercaptoethyl ether and the amount of

25 propylene oxide was 800 mmol. Desired di-2-(2-

hydroxypropylthio)ethyl ether was formed in an analytical
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Exanpl e 30 A reaction was conducted as described in Exanple 27
_except that octanol was replaced with the -sane nol ar anount of

di - 2-nmercapt oet hyl ether and . the anount of 25 propyl ene oxi de was 800
mol . Desired di-2-(2- hydr oxypr opyl t hi o) ethyl ether was formed in an
anal yti cal 79 yield of 72
% and isolated in an yield of 68 % Exanpl e 31 A reaction
was conduct egisdddedfc7i2béd and Esedplteds insapxydeddt @4t 6¥er¥z0i ¢ aci d was
replaced with the sane nol ar anount of di phenyl adipate, a conpound
represented by formula (3) where R2 is 4-(phenoxycarbonyl)butyl and
Z[err] is an organic group derived from phenol, and the anount of
PGE was doublExampdesidled bi s(1- phenoxymet hyl -2- 10 phenoxy) et hyl adi pate
was formed in an anal ytical yield of 92 % and jsolated in an yield of
90 % Exanph er@gction ‘was condugkad @f Wiesenikrd 1By Bxameierfbed in
Exanple 6 15 except that benzoic acid was replaced with the same nol ar
amount of 5di @RAGE thadp em@odce acidc vasosaplasgde vdthedhe sang mokaw a
(3) where R2 is 4-(nethoxycarbonyl)phenyl and QZ[err] is an organic
group deri ved@mWaush At enydn@dipate,” a geppeounss reEragantestfkd.
Desi'red bis(l-phenoxyqﬁtgxl-z-

formula ( ere R? is 4- (phenoxycarbonyl)butyl and ozl is
an organic group derived from phenol, and the amount of
PGE was doubled. Desired bis(l-phenoxymethyl-2-

10 phenoxy)ethyl adipate was formed in an analytical yield of

92 % and isolated in an yield of 90 %.

Example 32

A reaction was conducted as described in Example 6
15 except that benzoic acid was replaced with the same molar
amount of dimethyl terephthalaté, a compound represented
by formula (3) where R? is 4- (methoxycarbonyl )phenyl and
oz! is an organic group derived from methanol, and the
amount of PGE was doubled. Desired bis(l-phenoxymethyl-2-
20 methoxy)ethyl terephthalate was formed in an analytical

yield of 89 % and isolated in an yield of 84 %.

Example 33

A reaction was conducted as described in Example 6
25 except that benzoic acid was replaced with the same molar

amount of 1,4-bis(acetoxycarbonyl)benzene, a compound
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20 met hoxy)ethyl terephthalate was fornmed in an anal yti cal yield of .89
% and isolated in an yield of 84 % Exanpl e 33 A reaction
was . conducted as described.in Exanple 6. 25 except that benzoic acid was
replaced with the sanme nol ar amount of 1, 4-bi s(acet oxycarbonyl ) benzene,
a conpound : 80 represent ed
by formula (4) where Rerr] is 4- - (acet oxycar bonyl ) phenyl and QZ[err]

i s an or gani ccepregent@d st formules i stheradt d,lsar‘%' t he anount of PGE was
doubl ed. Desi red bi s(1-phenoxymet hyl -2-acetoxy)ethyl terephthal ate .5
was formed i n{agetamicarkanylirhenyk B Bhnds &5 QxFENIE 9rouR, fspiyed of
94 % . . Tabl e Exc?mbl d

Cat al yst from acefddt g, a@ﬁ&%@%ﬂﬂ%ﬂé PGE wag, doubled.

H 0, = —

'92' A ( %s{{ﬂc{ B(J.SZ( 1-phevicxymethyl-2-acdtouy fathypd L FfhthiTR e
[ng[ O L] o thed i an Andlytical yield of 79%0m@(_52s291ated in

BF[err].CEt[err] | 31 6.2 Conp. Ex. 3 NV
51 - 1@ yieldndh ¥ % TPP. 64
13 10 Table 2 Exam Cataly st Amount of Reacti on
Cat.activity No. cat.(nol ar ratio) yiel d(%
(ol / mol / h) (cat ./ PGE) Ex. 3
[(Me[err]N)[err]P=N][err]P 1.0 x 10 [Eak}e 1 og 20
=0[ err] 0. 29H FEZLD Lonp. EX.'S Catalyst 'NONe Reaction Catalyst actiity
ConmpEx. 6 No.\M 10. Ox10[%err] 66 vield(%9)- 3 (mol/eRIR) EX. 7
n- Bu[ err] NG Wﬁf[ T (M OP=NI,P=0 5 2 Coggp. EX[8 §g BUOK
2.5x 10[err] rg 548 [(M2;N}:P=N]:P=0-0.29H,0 97 20
Comp.Ex.1 None 4 -
Comp.Ex.2 BF;+QEt, 31 6.2
Comp.Ex.3 NMI 51 10
Comp.Ex.4 TPP ' 64 13
10 Table 2
Exam. Catalyst Amount of Reaction Cat.activity
No. cat.(molar ratio) yield(%) ~ (mol/mol/h)
(cat./PGE) :
Ex.3 [(Me;N);P=N];P 1.0x10% 98 20
=0+0.29H,0
Comp.Ex.5 None - 2 -
CompEx.6 NMI 10.0x10" 66 1.3
Comp.Ex.7 n-Bw,NCl 2.5x107 42 34
Comp.Ex.8 t-BuOK 2.5x107 438 3.9

AE described above, according to this invention, an
epoxy compound can be reacted with an alcohol, thiol,
phenol, thiophenol, carboxylic acid, sulfonic acid,

15 carbonate, carboxylic anhydride, sulfonate or carbonate

under milder conditions than those in a process of the
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As descri bed above, according to this invention, an epoxy conpound can

-be reacted with an al cohol, thiol, phenol , thiophenol, carboxylic
acid, sulfonic acid, 15 carbonate, carboxylic anhydride, sulfonate or
car bonat e under mlder conditions than those in a process of the
81 prior art, to give a desired, correspondi ng oxyal kyl ene

derivative in a high yield. .
- prior art, to give a desired, corresponding oxyalkylene

derivative in a high yield.

82



82

VWhat is clainmed is: 1. A process for

prepari.ng an organi ¢ conpound, conprising conducting an organic
reaction in the presence 5 of a phosphine oxide represented by fornula

(1);

[err] 15 wher e

Rl is the same or different and each represents a hydrogen or
hydr ocarbon group with 1 to 10 carbon atons, and x is the anount of
water as a milat ismtcbaismedhiss 0 20 to 5.0.

10

15

20

25

1. A process for preparing an organic compound,

‘comprising conducting an organic reaction in the presence

of a phosphine oxide represented by férmula (1);

NR',
RI,;N—P—NR',
NR2 N
RI,N—P=N—P=0 x(HzO)- Formula(1)
NR2 N |
R',N—P—NR'; |
NR';

where R! is the same or different and each represents
a hydrogen or hydrocarbon group with 1 to 10 carbon atoms,

and x is the amount of water as a molar ratio which is 0

to 500.'

2. A process for preparing an oxyalkylene
derivative, comprising, in the presence of a phosphine

oxide represented by formula (1):

g



2. A process for preparing an oxyal kyl ene derivative, conprising, in
the presence of a phosphine oxi de represented by formula (1): 25

lerr]

10 ‘where Rl err] is the same or di'fferent

and each represents a. hydrogen or hydrocarbon group with 1 to 10
. carbon_atons, . and x is the amount of water. as a nolar ratio which is 0
to 5.0, reacting an epoxy conpound with 15 I ) an al cohol, thiol,
phenol , thiophenol, carboxylic acid or sulfonic acid represented by

fornmul a 2:

H Q NR', For mul a(2) 20

where H is-an active hydrogen anq Qis an organic moi ety of the

al cohol ,

t hiol, phenol, tmg§ﬂ$auﬁ__4qg1carboxyl|c acid or sulfonic acid

except the active hydr

W

10

15

20

25

NR'; N
RI;N—P=N—P=0 x (H20) Formula(l)
~NR: N
R':N—P—NR';
NR'

where R' is the same or different and each represents
a hydrogen or hydrocarbon group with 1 to 10 carbon atoms,
and x is the amount of water as a molar ratio which is 0
to 5.0, reacting an epoxy compound with

i) an alcohol, thiol, phenol, thiophenol, carboxylic

acid or sulfonic acid represented by formula 2:
H—Q Formula (2)

where H is an active hydrogen and Q is an organic

moiety'df the alcohol, thiol, phenol, thiophenol,

carboxylic acid or sulfonic acid except the active

- hydrogen;

ii) a carboxylate represented by formula (3),
carboxylic anhydride represented by formula (4) or a

sulfonate represented by formula (5):

||II|||\ \l\l\l 1] l\l\l il
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1i) a carboxylate represented by formula (3), a 25 carboxylic anhydride

represented by fornula (4) or a sul fonate represented by formula (5):
84 . . . [err] ‘ 10 where in formulas (3),
(4) and (5) R2 is hydrogen or an organic group-having 1 to 35 carbon
atons; in fornulas (3) and (5) OZ[err] is an organic noiety of the

al cohol or 15 phenol except the active hydrogen; and in formula (4)

QZ[ err] is an organks noi ety of the carboxylic acid except the

active hydrogen; or l iii) a carbonate represented by fornula (6)

[err] wggre ekﬂi1is al i phatic hydrocarbon group having 1 to
35 carbon atons or RAronmaeTc MW drocar bon group having 6 t Bormulg{3}tar bon
atons, and OZ[err] is as defined above for formula

I
5 . R2—C—0Z2 | Formula(4)
|=s~2—ﬁ—-oz1 . Formula(5)

10

where in formulas (3), (4) and (5) R? is hydrogen or
an organic group having 1 to 35 carbon atoms; in formulas
(3) and (5) ozl is an organic moiety of the alcohol or
15 phenol except the active hydrogen; and in fdrmula (4) 0z?
is an organic moiety of the carboxylic acid except the
active hydrogen; or

iii) a carbonate represented by formula (6)

I .
20 RrR*0—C—02" Formula(6)

where R? is aliphatic hydrocarbon group having 1 to
35 carbon atoms or aromatic hydrocarbon group having 6 to
35 carbon atoms, and 0z! is as defined above for formula

25 (3) and (5), to form respectively an oxyalkylene

derivative having

Iy

s



25 (3) and (5), to formrespectively an oxyal kyl ene derivative having
5

_ 1) a substructure represented by fornmula (7): = [err]
5 ||) a substructure represented by formula (8), (9) or (10):
[err] : or 20 iii) a substructure represented by
formula (11) and/ or a substructure represented by formula (12):

[err]
i) a substructure represented by formula (7):

| |
H—O—CI)—?'—Q Formula {7)
5 ii) a sgbstructure represented by formula (8), (9) or
(10):
0O _
.. | Ll
. R —C—O—_CI}—'-?——OZ | Formula (8)
O
I -
Rz—C—O—'(I}—-Cl:—OZ Formula (9)
0O
15 I L
R? ﬁ 0 (l)—-(l;—-.()z1 Formula({0)
0
or
20 iii) a substructure represented by formula (11)
and/qr la: substructure represented by formula (12):
| L]
R30__C_o_(l;_?__..021 Formula(i1)
25 ﬁ
|1 |
R30-—(|3——C|2—O—C—OZ1 , Formula(12)
36

T



86 [err](12) 3. A process as clained in daim
2, where in the phosphi ne oxi de represented by fornmula (1), Rerr] is
the sane. 5 or different and each represents a aliphatic hydrocarbon
group having 1 to 8 carbon atons. ' 4, A process as clained in
Claim?2, where in the phosphi ne oxide represented by fornmula (1),
Rlerr] is the sane 10 or different and each represents nethyl or ethyl.

5. A procestu(d@)lained in any of Clains 2 to 4, where in the
phosphi ne oxi de represented by formula (1), X is O0to 2.0. 15

6. A process as clained in any of Clains 2 to 5, where the epoxy
conpound is selected fromaliphatic, .alicyclic or aromatic epo
conpounds consi sti Ay of ZRIRFESS agkRLHADJdh Ghadis %{nd’%?%%ﬁgetﬁ%/%f t he
epoxy group; and 20 aliphatic, alicyclic or_aronmtic epoxy .conpounds

havi ng an phespRingpgide representeq by fommplaskl b B a}iﬁrgﬁ‘%r?aé‘iﬁ/ of
Clains 2 to 6, . Where the_al cohol represented f or mul a %; i%)selected
25 from @l i PPatFtiEeEeRb| and BRFR FRRreFeRts A mwic}@ér carbon

group having 1 to 8 carbon atoms.

4. A process as claimed in Claim 2, where in the
phosphine oxide represented by formula (1), R! is the same

10 or different and each represents methyl or ethyl.

5. A process as claimed in any of Claims 2 to 4,
wheré in the phosphine oxide represented by formula (1), x
is 0 to 2.0.
15
6. A process as claimed in any of Claims 2 to 5,
where the epoxy compound is selected from aliphatic,
alicyclic or aromatic epoxy compounds consisting of carbon
and hydrogen atoms and an oxygen of the epoxy group; and
20 aliphatic, alicyclic or aromatic epoxy compounds having an

ether bond.

7. A process as claimed in any of Claims 2 to 6,
where the alcohol represented by formula (2) is selected
25 from aliphatic alcohols consisting of carbon and hydrogen

atoms and an oxygen atom of the alcoholic hydroxyl group;
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atons and an oxygen atom of the al coholic hydroxyf group;

- 87 and al i phatic al cohols having an et her bond.
8. . Aprocess as clainmed in any of Clains 2 to 6, - where the thiol
represented by fornula (2) is selected 5 fromaliphatic thiols consisting
of carbon and hydrogen atons and a sulfur atomof the thiol nercapto
group; and ali phatic thiols having an ether bongga 9. A
process as cland@lirhatric Flaghals awing an aFhgreRenSre phenol
represented by fornula (2) is selected from phenol s consi sting of
carbon and hydrogen atons and an oxygen atom of the phenolic hydroxyl

group; hal ogenat ed phenol s; and phenol s having a her bang. 15
10. A process as BFai mét RGPCERP &5 € lﬂ\?dz%a@g’ ot %\%ﬁé“?“@ ?hgot r%'ophenol

represented by fornula (2) is sel ected from t.hi oghenol s, consi sting of
carbon and WhegRI'hR thidhsrepkpsentad E-?Y ‘B?W‘Ufat(l% i ﬁﬁﬁﬁ:}eé

mercapto group. 20 . . 11. A process as.clai.ned in, gny,of ains 2
to 6, Shrom [l el PRIk Folshaicin AF HRTBIATS (Hdrege

sel ected fromaliphatic and aromatic c Ggfxych aci ds consi sting, of
carbon and hyfr¥erAng o %rﬁ‘iﬁ!@gﬂzﬁ Srihisy Rergapta, GrRRR7 Htp.

aliphatic thiols having an ether bond.

9. A process as claimed in any of Claims 2 to 6,
10 where the phenol represented by formula (2) is selected
from phenols consisting of carbon and hydrogen atoms and
an oxygen atom of the phenolic hydroxyl group; halogenated

phenols; and phenols having an ether bond.

15 10. A process as claimed in any of Claims 2 to 6,
where the thiophenol represented by formula (2) is
selected from thiophenols consisting of carbon and
hydrogen atoms and alsulfur atom of the thiophenol
mercapto group.

20

11. A process as claimed in any of Claims 2 to 6,
where the carboxylic écid represented by formula (2) is
selected from aliphatic and aromatic carboxylic acids

consisting of carbon and hydrogen atoms and an oxygen atom

25 of the carboxyl group.
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88 12. A process as clainmed in any of Clains 2 to 6,
where the sulfonic acid represented by fornula (2) is sel ected from
ali phatic and aromatic sul fonic acids consi sting of carbon and hydrogen
“atons, a sulfur atomin 5 the sul fonic group and an oxygen atom of the
sul f oni ¢ gr oup. 13. A process as clalned in any of Clains 2 to

6, where R2 in the car boxyl at e represented b t he
carboxylic anhydri 8- rer#d!fé?ﬁ%ﬁf Re Idadmed gﬁlaal’é“%& fihale

represented by fornula (5) is selected fronran % ro havrng lto
35 carbon at omsergnthg foriq grid reprasRnted PBs5 %é'?"ﬁg?r E?b an aryl
group having 6 to 35 carbon atons; an aliphatic ﬂédrocarboa grou

having 3 to Sel@ﬁﬁ%@r%ﬁ%“aﬁbﬁﬁh%#&Fzﬁnqeﬂﬁﬂm%ﬁkFC%P Q9+ t%cb ﬁup an 15
aromati c hydrocar bon grouP having 8 to 35 carbon atons g east one
car boxyl at e PPl biRg O Faxken cand hYS%RQRQH%EﬁW%ro%ps“£§Vﬁg o?o 35
carbon atons and at_| east one carboxylic anh drrge ﬂ $ £

14. A priocethe s8ulfanhe (IFouR ANd fan) X YESD 39 t 3 ?ﬁfﬁrﬁ”\‘ﬂ

t he carboxyl ate represented by formula (3) and t he sulfonate
represented by formula (5) is an organic group derived from an

2tom of an- 25 al ool | h IGRRHEN A GELIRE A FK (CF ATLOHDT AabPnbran o
where R? in the carboxylate represented by formula (3), the
carboxylic anhydride represented by formula (4) and the

10 sulfonate represented by formula (5) is selected from an
alkyl group having 1 to 35 carbon atoms; an alkenyl group
having 2 to 35 carbon atoms; an aryl group having 6 to 35
carbon atoms; an aliphatic hydrocarbon groﬁp having 3 to
35 carbon atoms and at least one carboxylate group; an

15 aromatic hydrocarbon group having 8 to 35 carbon atoms and
at least one carboxylate group; and an aromatic
hydfocarbon group having 8 to 35 carbon atoms and at least

one carboxylic anhydride group.

20 14. A process as claimed in any of Claims 2 to 6,
where Qzl in the carboxylate represented by formula (3) and
the sulkonate represented by formula (5) is an organic
group derived from an aliphatic alcohol cohsisting of
carbon and hydrogen atoms and an oxygen atom of an

25 alcoholic hydroxyl group; an aliphatic alcohol having an

ether bond; a phenol consisting of carbon and hydrogen
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et her bond; a phenol consisting of carbon and hydrogen at ons
and an oxygen atom of a phenolic hydroxyl group; or a hal ogenat ed

. phenol .. _ 15. A process as clained in any of Clains 2 to 6, 5
where QZ[err] in the carboxylic anhydride represented by formula (4) is
an organi'c group derived froman aliphatic or aromatic carboxylic acid
consisting of carbon and . hydrogen atons and an oxygen of a carboxyl
group. 10 atoms argl anAgxitgsss atom ok |aehenrpkiny Rydopsy hsgroup: T
where R3 in the carbonate group represented by fornula (6) is an al kyl
group havi ng @ had aenadesb phensds: or an aromati ¢ hydrocarbon group
having 6 to 12 carbon atons. 15 17. A process as clainmed in any
of Clainms 2 to 6, where QZ[err] in the carbonate represented by formul a
(6) is an organi ¢ group derived friloman_aliphatic_al cohol consisting

of carbon and hydrd3en & process as sdajoediiomany 0f Claimsochdiq &
hydroxyl group; an aljphatic al cohol having an 20 ether bond; a phenol

consi sting ofwhemerd¥add wher sgawoxylin arhydrids repERIEREINRY a

phenol i ¢ hydroxyl group; or a hal ogenated_phenol . ~ .18, A
process as clfgmmda o nyisofarcanganic (greup derivedefroniae abipliate
represented by fornmula (3), R2 is an al kyl group having 1 to 6 carbon

atons, an al lgnygromatic carboxylic acid consisting of carbon and

hydrogen atoms and an oxygen of a carboxyl group.

10 16. A process as claimed in any of Claims 2 to 6,
where R® in the carbonate group represented by formula (6)
is an alkyl group having 1 to 35 carbon atoms or an

aromatic hydrocarbon group having 6 to 12 carbon atoms.

15 17. A process as claimed in any of Cléims 2 to 6,
where 0z! in the carbonate represented by formula (6) is an
organic group derived from an aliphatic alcohol consisting
of carbon and hydrogen atoms and an oxygen atom of an
alcoholic hydroxyl group; an aliphatic alcohol having an

20 ether bond; a phenol consisting of carbon and hydrogen

atoms énd an oxygen atom of a phenolic hydroxyl group; or

a halogenated phenol.

18. A process as claimed in any of Claims 2 to 6,
25 where in the carboxylate represented by formula (3), R? is

an alkyl group having 1 to 6 carbon atoms, an alkenyl
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90 group having 2 to 4 carbon atons, an aryl group having 6
to 10 carbon atons, an aliphatic hydrocarbon group having 3 to 13
carbon atonms and at | east one carboxyl ate group, or an aromatic

hydr ocar bon group having 8 to 16 carbon 5 atons and at |east one
carboxyl ate group; and OZ[err] is an organi c group derived from an

al i phatic al cohol having 1 to 20 carbon atons consisti-ng of carbon and
hydr ogen at oigroup hawingh 20§gyeh carhenfatoms) comorryl hgEpPuR yhagknmib or a
phenol having 6 to 27 carbon atons consisting of carbon 10 and hydrogen
atoms and an texydesamban @tanspheamw|akiphatiy diydyecarep group having

3 to 13 carbon atoms and at least one carboxylate group,
or an aromatic hydrocarbon group having 8 to 16 carbon

5 afoms and at least one carboxylate group; and oz! is an
organic group derived from an aliphatic alcohol having 1
to 20 carbon atoms consisting of carbon and hydrogen atoms
and an oxygen atom of an alcoholic hydroxyl group or a
phenol having 6 to 27 carbon atoms consisting of carbon

10 and hydrogen atoms and an oxygen atom of a phenolic

hydroxyl group.
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