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[57] ABSTRACT 
A puri?cation process for B-phenoxybenzaldehyde, 
which comprises reacting crude’ 3-phenoxybenzalde 
hyde with an alkali metal or ammonium bisul?te, or 
metabisul?te in the presence of an organic quaternary 
ammonium salt, an inorganic acid salt of organic ter 
tiary amines, or a macrocyclic polyether used as a cata 
lyst, isolating the resulting 3-phenoxybenzaldehyde 
alkali metal or ammonium bisul?te adduct, and decom 
posing it by using an acid or a base, or by heating. 

3 Claims, No Drawings 
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PURIFICATION PROCESS FOR 
S-PHENOXYBENZALDEHYDE 

This invention relates to a puri?cation process for 
3-phenoxybenzaldehyde, characterized by reacting 
crude 3-phenoxybenzaldehyde with an alkali metal or 
ammonium bisul?te, or metabisul?te, in the presence of 
an organic quaternary ammonium salt, an inorganic 
acid salt of organic tertiary amines, or a 'macrocyclic 
polyether used as a catalyst, isolating the resulting 3 
phenoxybenzaldehyde alkali metal or'ammonium bisul 
?te adduct, and decomposing it by using an acid or a 
base, or by heating. 

B-Phenoxybenzaldehyde puri?ed according to the 
process of this invention is an important intermediate in 
the synthesis of a-cyano-3-phenoxybenzyl a'-sub 
stitutedphenylacetates represented by the formula (A) 
[Japanese Patent Application “Kokai” (Laid-Open) No. 
26,425/74 and No. 126,826/ 74], a-cyano-3-phenoxyben 
zyl cyclopropanecarboxylates represented by the for 
mula (B) [Nature, 248, 710 (1974)], 3-phenoxybenzyl 
chrysanthemate represented by the formula (C) (Japa 
nese Patent Publication No. 21,473/71) and the like 
which have excellent insecticidal activity. 

(A) 

(B) 

CH3 CH3 

CH3 CH3 

Synthesis of J-phenoxybenzaldehyde can be carried. 
out in various ways according to. the general methods 
for producing aldehydes, but the quality of the product 
is not su?icient for use as an intermediate in synthesiz 
ing the above various insecticidal compounds. For in 
stance, the reaction product obtained by the Sommelet 
reaction from S-phenoxytoluene having a halogen atom 
substituted in the side chain and urotropin contains from 
75% to 80% of 3-phenoxybenzaldehyde and 20% or 
more of non-aldehyde compounds (Reference Example 
1). Accordingly, in order that the reaction product be 
usable as an intermediate in synthesizing the above use 
ful insecticidal compounds, a commercially feasible 
process for its puri?cation is a prerequisite. , 
A conventionally well-known puri?cation process 

for an aldehyde comprises converting the aldehyde into 
its aldehyde bisul?te adduct, separating it from non 
aldehyde compounds, and decomposing it to recover 
the aldehyde [F. H. Allen and G. W. Lewbner, Org. 
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2 
‘Synth., Coll. Vol. 4, 866 (1963); G. B. Bochman, ibid., 2, 
323 (1943)]. In the case of dealing with a strongly by 
drophobic aldehyde such as S-phenoxybenzaldehyde 
which is the objective compound of this invention, the 
reaction conditions as described below are'considered 
to be necessary. 

In converting a water-insoluble aldehyde into its 
aldehyde bisul?te adduct, the reaction system generally 
consists of substantially two phases, because an alkali 
metal or ammonium bisul?te is water-soluble but is not 
soluble in organic solvents. Accordingly, when it is 

' expected to obtain the reaction product with a reason 
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able reaction rate and in a high yield, a measure fre 
quently taken is to add to the reaction system an easily 
water-miscible solvent such as an alcohol to enable the 
reactants to readily contact each other. When such an 
organic solvent is used, the intended reaction product is 
isolated, after removal of the solvent by distillation, by 
dissolving the reaction mixture in water in the case of a 
water-soluble aldehyde bisul?te adduct and washing , 
the aqueous layer with a water-insoluble solvent to 
remove oily non-aldehyde compounds; or, in the case of 
a crystalline aldehyde bisul?te adduct, by cooling the 
aqueous layer to precipitate the aldehyde bisul?te ad 
duct which is then recovered by ?ltration. Moreover, 
since this reaction is reversible, a large amount of an 
alkali metal or ammonium bisul?te must be added to 
shift the equilibrium, aldehyde+alkali metal or ammo 
nium bisul?tezzaldehyde bisul?te adduct, to the right 
hand side. In many cases, the amount, in moles, of an 
alkali metal or ammonium bisul?te used is 2 to 3 times 
the stoichiometric quantity or even more. 
On applying the above-mentioned conventional puri 

?cation process with a bisul?te to the case of 3-phenox 
ybenzaldehyde, the present inventors have found the 
following dif?culties accompanied the process. 
A crude aldehyde (containing about 80% of 3 

phenoxybenzaldehyde and 20% of non-aldehyde com 
pounds) was dissolved in toluene or chlorobenzene and 
contacted with an aqueous solution of sodium bisul?te 
(3 mole-equivalents to the aldehyde) for a long period 
of time with su?icient stirring under application of heat 
to obtain none of the aldehyde bisul?te adduct but‘the 
unreacted starting materials (Reference Example 2). 
When a water-soluble alcohol was used as an auxiliary 
solvent, as shown in Reference Example '3, conversion 
to the aldehyde bisul?te adduct was improved to some 
extent but not suf?ciently and a large amount of unre 
acted, 3-phenoxybenzaldehyde was recovered in very 
impure state from the ?ltrate. In this case, moreover, 
?lterability of the crystals of sodium bisul?te adduct 
was too poor for the satisfactory isolation of the prod 
uct by ?ltration on a commercial scale. And a decreased 
yield is effected 'from increased free aldehyde due to the 
signi?cant solubility of the adduct in alcohol unfavor 
ably shifting the equilibrium. The disadvantages listed 
above bring about much difficulty in commercialization 
of the conventional puri?cation process in the present 
case. 

. The present inventors conducted studies to overcome 
the aforesaid difficulties and found unexpectedly that by 
use of an organic quaternary ammonium salt, an inor 
ganic acid salt of organic tertiary amines, or a macrocy 
clic polyether as a catalyst, S-phenoxybenzaldehyde 
bisul?te adduct of high purity in easily ?lterable form 
could be obtained in a high yield under mild conditions 
without using an auxiliary solvent such as an alcohol. 
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Based on this ?nding, the present invention has been 
accomplished. 
Although the researches using organic quaternary 

ammonium salts and macrocyclic polyethers as phase 
transfer catalystshave become very active in recent ‘ 
years, no report on the addition reaction of an aldehyde 
and bisul?te as in the present invention, has been pub 
lished. 

In practicing the present invention, the reaction sys 
tem comprises two phases, an aqueous one and an or 
ganic one. The amount of water to be used is not partic 
ularly limited. It is suf?cient to use the minimal amount 
of water required for dissolving an alkali metal or am 
monium bisul?te or metabisul?te, or to use suitable 
amount of water for keeping the crystals, which precip 
itate during the course of reaction, in a slurry form of 
suitable ?uidity. 

Since crude 3-phenoxybenzaldehyde is liquid, sol 
vents are not necessarily used. However, it is not objec 
tionable to use a solvent to facilitate the removal of 
impurities in ?ltering the bisul?te adduct. The solvents 
used as reaction medium are those which are dif?cultly 
soluble in water and have, as functional groups, neither 
a ketone nor an aldehyde group. Examples of suitable 
solvents are aromatic hydrocarbons such as benzene, 
toluene, xylene and ethylbenzene; halogenated aromatic 
hydrocarbons such as ?uorobenzene, chlorobenzene, 
bromobenzene and dichlorobenzene; aliphatic or cyclo 
aliphatic hydrocarbons such as pentane, hexane, hep 
tane and cyclohexane; halogenated aliphatic hydrocar 
bons such as dichloromethane, chloroform, carbon tet 
rachloride, 1,1-dichloroethane, 1,2-di?uoroethane, 
1,1,1-trichloroethane, perchloroethylene, pentachloro 
ethane, bromoform, 1,2-dibromoethane and l,1,2,2-tet 
rabromoethane; and fatty acid esters such as ethyl ace 
tate and the like. Mixtures of these solvents may also be 
used. 

- Because of the slightest solubility in water or in the 
above solvents, almost all the 3-phenoxybenzaldehyde 
bisul?te adduct formed by the reaction crystallizes out 
of the reaction system and shifts the reaction equilib 
rium to favor the formation of adduct. Accordingly, the 
amount of an alkali metal or ammonium bisul?te used as 
starting material can be greatly reduced as compared 
with the case of a conventional process. An approxi 
mately quantitative yield of the adduct may be obtained 
by using 1.0 to 1.5 moles of an alkali metal or ammo 
nium bisul?te (or a half of this amount in the case of a 
metabisul?te) for 1 mole of 3-phenoxybenzaldehyde. 

Alkali metal or ammonium bisul?te or metabisul?te' 
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in the present process includes sodium bisul?te, potas- ' 
sium bisul?te, sodium metabisul?te, potassium metabi 
sul?te and ammonium bisul?te. I 

Non-limitative examples of compounds to be used 
catalysts in the present process are listed below: 

Organic quaternary ammonium salts represented by 
the general formula R1R2R3R4NX (where R1 represents 
an alkyl group having 1 to 20 carbon atoms which may 
be branched, phenyl group, benzyl group or 3-phenoxy 
benzyl group; R2, R3 and R4, which may be the same or 
different, each represents an alkyl group having 1 to 12 
carbon atoms which may be branched; and X represents 
a halogen atom or hydroxyl group). 
That is, chlorides, bromides, iodides or hydroxides of 

benzyltriethylammonium, benzyltrimethylammonium, 
benzyltripropylammonium, phenyltriethylammonium, 
tetrabutylammonium, tetrapropylammonium, tetraeth 
ylammonium, tetramethylammonium, triethyl 
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4 
propylammonium, 3-phenoxybenzyltriethylammonium, 
cetyltrimethylammonium and the like. ' 

Inorganic acid salts of organic tertiary amines. 
That is, hydrochlorides, hydrobromides, sulfates, 

nitrates, sul?tes, bisulfates or bisul?tes of triethylamine, 
trimethylamine, triethanolamine, N-methylpyrrolidine, 
triethylenediamine and the like. 

Macrocyclic polyethers [A.' C. 'Knipe, J. Chem. Edu 
cation, 53, 618 (1976)]. 

clooctadeca-2,1 l-diene(dibenzo-18~crown-6), 2,3,1 1,12 
dicyclohexyl- 1 ,4,7, 10, l 3, l 6-hexaoxacyclooctadecane( 
dicyclohexyl-18-crown-6), 4,7, l 3, 18-tetraoxa-l, l0 
diazabicyclo[8,5,5]eicosane, 4,7, 13, 16,21-pentaoxa-l, 10 
diazabicyclo[8,8,5]tricosane, 4,7, l 3, 16,21,24-hexaoxa 
l,10-diazabicyclo[8,8,8]hexacosane, and 5,6-benzo— 
4,7, l 3, 16,21,24-hexaoxa-1, 10-diazabicyclo[8,8,8]-hex 
acosane. . ‘ 

' The amount of these catalysts to be added may be 
selected from the range of 1 to 300 millimole-equiva 
lents'to the reactant aldehyde, but inl‘viewp of the reac 
tion ef?ciency it is preferably'selected from the range of 
10 to 100 millimole-equivalents. ‘ 
The reaction can be carried out at a temperature from 

about 0° to 80' C., but usually under a mild temperature 
condition of 10° to 60° C. 
The 3-phenoxybenzaldehyde bisul?te adduct formed 

by the reaction crystallizes in an easily ?lterable form 
and can'be collected by suitable means such as vacuum 
?ltration, pressure ?ltration, centrifugal ?ltration and 
the like. If necessary, small amounts of non-aldehyde 
organic substances adhered to the crystals can‘be re 
moved by washing with an organic solvent. 
The 3-phenoxybenzaldehyde metal or ammo 

nium bisul?te adduct formed according to this inven 
tion is decomposed to yield puri?ed 3-phenoxyben 
zaldehyde by treating in known ways such as treating 
with inorganic acids such as, for example, hydrochloric, 
sulfuric, nitric, sulfurous, and phosphoric acids, organic 
acids such as, for example, acetic acid and formic acid, 
or bases such as, for example, alkali metal hydroxides, 
e.g. sodium hydroxide, potassium hydroxide, and am 
monium hydroxide, and carbonates, e. g. sodium carbon 
ate, potassium carbonate, sodium bicarbonate, and po 
tassium bicarbonate [F. H. Allen and G. W. Lewbner, 
Org. Synth., Coll. Vol. 4, 866 (1963); G. B. Bochman, 
ibid. 2, 323 (1943)]. 
As described in the foregoing, compared with the 

conventional process which involves troublesome oper 
ations of removing the alcohol by distillation and recov 
ering, it, the present process makes it possible to reduce 
the amount of alkali metal or ‘ammonium used and to 

' select freely the reaction medium. Further, according to 
this. invention, owing to a favorable'volume utilization 
factor of the equipment, highly puri?ed 3¢phenoxyben 
‘zaldehyde can be produced more simply and economi 
cally on a commercial scale. I 
The invention is illustrated below in further detail 

with reference to Reference Examples and Examples, 
but the invention is not limited to these examples. . 

REFERENCE EXAMPLE 1 
[s. J. Angyal, Organic Reactions, v01. 8, 1910954)] 
(1) To 82 g of 3-phenoxybenzyl bromide-hexame 

thylenetetramine addition product (0.19 mole), were 
added 70 ml of glacial acetic acid and 70 ml of water 
and the mixture was re?uxed for 8 hours with heating. 
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After being cooled to room temperature, the-reaction 
mixturewas extracted twice with 60 ml of dichloro 
methaneand. theorganic layer was washed with 50 ml 
of water, freed from the dichloromethane by distillation 
vto obtain ,38 g-of a crude product containing,77.0% of 
,3-phenoxybenzaldehyde. 3 (as determined by, GC-IS 
method. using dibutyLterephthalate ,as internal stan 
iard). . g , 

(2) A known process for preparing 3-phenoxyben 
zaldehyde [G. Lock and F. H. Kempter, Monatsh., 67, 
24 (1935)]. '~ 
The reaction proceeds according to the following 

;cheme: 

CN . a ' CH0. 

1)HC1,SnC12 

Hydrogen chloride was introduced until saturation 
nto a solution of 37.9 g of anhydrous stannous chloride 
0.2 mole) in 200 ml of anhydrous ether. To the result 
ng solution, was added 19.5 g of 3-phenoxybenzonitrile 
0.1 mole) and the mixture was stirred for 10 hours at 
'oom temperature. After addition of 200 ml of water 
ll‘ld thorough stirring, the insoluble matter was re 
noved by ?ltration. The ?ltrate was separated and the 
:ther layer was further washed three times with 50 ml 
)f water. After removal of the ether by distillation, the 
'esidue was distilled to obtain 8.5 g of crude 3-phenox 
Ibenzaldehyde boiling at 100" to 115° C./0.45 mmHg 
vhich contained 71.4% of 3-phenoxybenzaldehyde. 

REFERENCE EXAMPLE 2 
To 280 g of a 20% aqueous solution of sodium bisul 

ite (0.538 mole of sodium bisul?te), was added drop 
vise a solution containing 45.0 g of crude 3-phenox 

U) 

'benzaldehyde (79.7% purity (0.181 mole of 3-phenox- , 
'benzaldehyde) and containing no other aldehyde com 
rounds) in 90 g of chlorobenzene, taking 2 hours with 
tirring at room temperature. Because no crystals de 
tosited from the reaction system, the reaction tempera 
ure was elevated to 60° C. and ‘stirring was continued at 
his temperature for a further 5 hours. No crystal de 

' iosit was observed. The reaction wasdiscontinued and 
he reaction solution was separated. The organic layer 
vas freed from the chlorobenzene to recover 44.3 g of 
rule 3-phenoxybenzaldehyde of 77.8% purity. 

REFERENCE EXAMPLE 3 

To a solution prepared by mixing 160g of a 15% 
queous solution. of sodium bisul?te (0.231 mole of so 

lium' bisul?te) and 160 ml of methanol, wasaddcd ; of an organic containing 54.0% of 3-phenox 
:be’nz‘aldehyde (0.038 mole of 3-phenoxybenzaldehyde) 
nd no other aldehyde compounds. The resulting mix 
ure was stirred at 70‘v C.‘ for ‘4 hours. The reaction 
zixt'ure was freed from the methanol lay distillation and 
_ooled to room temperature. The precipitated white 
rystals were collected by filtration 'and washed three 

,imeswith so, mlof ethanol to, obtain ‘10.9 ‘g, (94.8% 
iield) of white crystals.‘ A?er removal of theethanol, 
he ?ltrate was, extracted with 50 m1 g'ofveth'yl acetate and 
“he aqueous layer was removed. 0n removing 
he ethyl acetate by distillation, there was obtained 7.1 
of a concentrated residue “containing 12.0% of 3 

To a mixture comprising 40 g of a 5% aqueous so 
ium hydroxide solution and 15 ml of toluene, was 

50 
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added 10.0 g of the 3-phenoxybenzaldehyde-sodium 
bisul?te adduct obtained above. The resulting mixture 
was stirred for 2 hours at room temperature under a 
nitrogen stream. After settling, the aqueous layer was 
removed. The toluene layer was washed with‘5 ml of 
1% hydrochloric acid and then with an aqueous sodium 
chloride solution. After removal of the toluene by distil 
lation, there was obtained 6.0 g (90.9% yield) of a color 
less, clear liquid containing 96.7% of 3-phenoxyben 
zaldehyde. 

EXAMPLE 1 

To a solution prepared by dissolving 2.3 g of benzyl 
triethylammonium chloride (0.010 mole) in 123.3 g of a 
20% aqueous solution of sodium bisul?te (0.237 mole of 
sodium bisul?te), while being stirred at room tempera 
ture, was added dropwise taking 2 hours a solution 
prepared by dissolving 45.0 g of crude 3-phenoxyben 
zaldehyde (79.7% purity (0.181 mole of 3-phenoxyben 
zaldehyde) and containing no other aldehyde com 
pounds) in 90 g of chlorobenzene. Immediately after the 
starting of the dropwise addition, white crystals began 
to precipitate out of the reaction system. After comple 
tion of the dropwise addition, stirring was continued for 
a further two hours. The crystals were then collected 
by ?ltration, washed three times with 45 g of chloroben 
zene, and dried to obtain 53.0 g (98.3% yield) of 3 
phenoxybenzaldehydesodium bisul?te adduct. 
To a mixture comprising 158.8 gv of a 5% aqueous 

sodium hydroxide solution and 60 ml of toluene, was 
added 40.0 g of the 3-phenoxybenzaldehyde sodium 
bisul?te adduct (0.132 mole) obtained above. The re 
sulting mixture was stirred for 2 hours at room tempera 
ture under a nitrogen stream. After settling and removal 
of the aqueous layer, the toluene layer was washed with 
20 ml of 1% hydrochloric acid and then with an aque 
ous sodium chloride solution. On removal of the tolu 
ene, there was obtained 25.4 g (96.9% yield) of a color 
less, clear liquid containing 98.5% of 3-phenoxyben 
zaldehyde. 

EXAMPLE 2 

To a solution prepared by dissolving 1.3 g of triethyl 
amine hydrochloride (0.009 mole) in 69.2 g of a 35.8% 
aqueous solution of sodium bisul?te (0.238 mole of so 
dium bisul?te) while being stirred at room temperature, 
was added dropwise taking 2 hours a solution prepared 
by dissolving 50 g of crude B-phenoxybenzaldehyde 
(72.5% purity (0.183 mole of 3-phenoxybenzaldehyde) 
and containing no other aldehyde compounds) in 80 g 
of toluene. Immediately after the starting of the drop 
wise addition, white crystals began to precipitate out of 
the reaction system. After completion of the addition, 
stirring'was continued for a further 2 hours. The crys 
tals were‘ collected by ?ltration, washed three times 
with 50 g, of toluene, and dried to obtain 54.5 g (98.5% 
yield) of 3-phenoxybenzaldehyde sodium bisul?te ad 
duct. ' 

Y To 40.0 g of the above adduct (0.132 mole),'was 
added 907g of water. To the resulting mixture, while 
being “re?uxed by heating, was added dropwise taking 
one hour 15 g of 50% sulfuric acid. The sulfur dioxide 
evolved during the reaction was removed by absorption 
with a 10% aqueous sodium hydroxide solution. After 
completion of the dropwise addition, re?uxing was 
continued for 30 minutes. The reaction mixture was 
cooled to room temperature and extracted with 50 ml of 
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toluene. The toluene layer was washed twice with 15 ml 
of water and concentrated to obtain 25.2 g (96.0% 
yield) of a colorless, clear liquid containing 98.1% of 
3-phenoxybenzaldehyde. 

In the following table are shown other Examples, 
wherein various organic solvents, catalysts, and bisul 
?tes or metabisul?tes were employed, other conditions 
having been similar to those in Example 1. 

8 
hyde group, wherein the organic quaternary ammo 
nium salt has the formula R1R2R3R4NX in which R; is 
.a straight-chain or branched alkyl having 1 to 20 carbon 
atoms, phenyl, benzyl or S-phenoxybenzyl, R2 R3 and 
R4 are a straight-chain or branched alkyl having 1 to 12 
carbon atoms which may be the same or different and X 
is halogen or hydroxyl; wherein the organic acid salt of 
the organic tertiary amine is a hydrochloride, hydro 

Molar 
ratio of 

Molar bisul?te 
ratio of Bisul?te or meta- Yield of 

Example catalyst or meta- bisul?te adduct Purity 
No. Solvent Catalyst (' 1) bisul?te (' 1) (9'0) ('2) 
3 Xylene Tetrabutylammonium 0.05 NaHSO; 1.2 96.8 99. l 

bromide 
4 Benzene Cetyltrimethyl- 0.05 KHSOg, 1.3 99.1 98.2 

ammonium chloride 
5 Heptane Dibenzo-l8-crown-6 0.04 NaHSO3 1.4 98.3 98.4 
6 Perchloro- 4,7,13,18-Tetraoxa 

ethylene 1,10-diazabicyclo- 0.04 Na2S1O5 0.7 97.0 98.8 
[8,8,5]eicosane 

7 None Benzyltrimethyl- 0.03 NaHSO3 1.3 97.3 97.5 
ammonium bromide 

8 Benzene Tetraethylammonium 0.01 NaHS03 1.4 97.3 98.2 
bromide 

9 Toluene/ 
heptane Benzyltriethyl- 0.05 Nail-ISO; 1.4 99.7 97.9 
(1/ 1) ammonium chloride 

10 Chloroform Benzyltriethyl- 0.05 NazSgOs 0.6 97.2 98.3 
ammonium hydroxide 

l l Chloro- 3-Phenoxybenzyltri 
benzene ethylammonium 0.03 NIZS205 0.7 98.6 97.9 

bromide 
12 Toluene N-methylpyrrolidine 0.08 NH4HSO3 1.5 98.5 97.3 

('3) sulfate 
13 Xylene Triethylamine 0.03 Iii-[S03 1 1.4 99.0 98.0 

bisul?te 
l4 1,2-Di- ' Dodecylbenzyl 

chloro- diethylammonium 0.02 NazSzOg 0.7 97.3 98.0 
ethane chloride 

15 Benzene/ 
('4) ethyl Tetrapropylammonium 0.10 Na2SzO5 '0.7 97.9 97.8 

acetate bromide 
(l/ 1) 

l6 Chloro 
('5) benzene/ Phenyltriethylammo 

perchloro- nium iodide 0.06 KHSO; 1.3 98.5 97.9 
ethylene 
(2/1) 

Note: 
('1) Molar ratios of catalyst and bisul?te or metabisul?te are based on B-pbenoxybenzaldehyde. 
('2) Purity ofthe 3;‘ ,.. ‘ ' ’ by ’ 

('3) Ruc?on temperature in Example 12 was 45' C. 
('4) Reaction temperature in Example 15 was 10' C. 
('5) Reaction temperature in Example 16 was 60' C. 

What is claimed is: 
l. A process of purifying 3-phenoxybenzaldehyde 

which comprises reacting crude 3-phenoxybenzalde 
hyde with an alkali metal or ammonium bisul?te or a 
metabisul?te in the presence of an organic quaternary 
ammonium salt, an inorganic acid salt of organic ter 
tiary amines or a macrocyclic polyether as a catalyst, 
isolating the resulting 3-phenoxybenzaldehyde bisul?te 
adduct, and decomposing it by using an acid or a base or 
by heating, wherein the molar ratio of the catalyst to 
3-phenoxybenzaldehyde is from 0.001 to 0.3, wherein 
the molar ratio of the alkali metal or ammonium bisul 
?te to 3-phenoxybenzaldehyde is from 1.0 to 1.5 and the 
molar ratio of the metabisul?te to 3-phenoxybenzalde 
hyde is from 0.5 to 0.75, wherein the reaction tempera 
ture is 0’ to 80° C., and wherein the reaction medium is 
water or a mixture of water and a dif?culty water-solu 
ble solvent containing neither ketone group nor alde 
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I ‘ ' m of the adduct in an ordinary way. 

bromide, sulfate, nitrate, sul?te bisulfate, or bisul?te of 
triethylamine, trimethylamine, triethanolamine, N 
methylpyrrolidine, or triethylenediamine; and wherein 
the macrocyclic polyether is 2,3,11,12-dibenzo 
1,4,7, 10, 13, 16-hexaoxacyclooctadeca-2, 1 1-diene(diben 
zo-18-crown-6), 2,3,11,l2-dicyclohexyl-l,4,7,10,13, 16 
hexaoxacyclooctadecane(dicyclohexyl-18-crown-6), 
4,7, l 3, 1 8-tetraoxa- l, l0-diazabicyclo[8,5,5]eicosane, 
4,7, 13, 16,2 l-pentaoxa-l, l0-diazabicyclo[8,8,5]tricosane, 
4,7, l 3, 16,21,24-hexaoxa- l, l0-diazabicyclo[8,8,8]hex 
acosane, or 5,6-benzo-4,7,l3,16,2l, 24-hexaoxa-l,l0 
diazabicyclo[8,8,8]-hexacosane. 

2. A process according to claim 1, wherein the molar 
ratio of the catalyst to 3-phenoxybenzaldehyde is from 
0.01 to 0.1. 

3. A process according to claim 1, wherein the reac 
tion temperature is 10‘ to 60° C. 

i i i i t 


