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5-(4- Or 3-X-phenoxy)-2-furaldehydes were prepared from 5-bromo-2-furaldehyde and the re-
spective sodium 4- or 3-X-phenolates (X = 4-Cl, 4-Br, 4-NO,, 4-CH,, 3-NO,, 4-CH;0, 4-
-COOC,Hjs, 4-SCH,, 3-NHCOCH  in dimethyl sulfoxide. The transmission effect of a substituent
on the reaction centre through oxygen is discussed on the basis of polarographic study of the
CHO group.

Our preceding papers concerning the study of furan derivatives with incorporated
benzoyl!, phenylthio and phenylsulfonyl? systems showed the possibility to transmit
the polar effects of substituents on the reaction centre in the molecule through the
furan ring. Further suitable compounds for such a study are phenoxy derivatives
of 2-furaldehyde. 5-(4-Methylphenoxy)-2—furaldehyde, the intermediate in the syn-
thesis of biologically active thiosemicarbazides, was prepared® by formylation
of 4-tolyl-2-furylether; the 4-nitro and 4-chloro derivatives were obtained by reacting
5-bromo-2-furaldehyde with the corresponding phenolates® under conditions ap-
plied also in this project.

The aim of this paper was to prepare a series of 5-(4- or 3-X-phenoxy)-2-fural-
dehydes serving as model substances for the examination of the substituent effect
through oxygen atom and furan ring on the reaction centre — the aldehyde group
via the half-wave potentials of the aldehyde group.

5-Bromo-2-furaldehyde was the starting material for the preparation of 5-phenoxy-
-2-furaldehydes. The course of this Sy reaction is close to that of thiolates®, or alkali
metal salts of benzenesulfinic acids®, which afford the corresponding S-arylthio
or S-arylsulfonyl-2-furaldehydes.

QONa + Brf Lo — )@,O—J\T—Olw:o

= 4-Cl, 4-Br, 4-NO,, 3-NO,, 4-CHj, 4-CH;0, 4-COOC,Hj;, 4-SCH;, 3-NHCOCH;.

* Part CXLIII in the series Furan Derivatives; Part CXLII: This Journal 45, 155 (1980).
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Electronic spectra of 5-phenoxy-2-furaldehydes reveal 2 absorption bands: that
in the 211—223 nm range can be associated with transitions in the benzene ring,
that in the 308 —293 nm range reflects the oscillation of electrons in the whole con-
jugated system. The latter is influenced to a very low extent by the type of substituent
(4-CH,0 2308 nm; 4-NO, 4294 nm, Table I).

Examination of the principal polarographic characteristic data i = f(c, h'/?)
of phenoxy-2-furaldehydes showed the linear course: the lines intersect the starting
position of coordinates. It could be, therefore assumed that proce:ses at the mercury
electrode are diffusion controlled. The derivatives under study behave similarly as
their analogues, S-arylthio and S-arylsulfonyl-2-furaldehydes’ in relation to the pH
of the medium. It can be presumed that reduction of the aldehyde group proceeds
by the same mechanism as found with reduction of substituted benzaldehydes®.
The measured E,;, values of the prepared 5-phenoxy-2-furaldehydes (Table I)
served for statistical correlation with ¢ constants®. The E,,, values of nitro deriva-
tives were substantially higher and were, therefore, not statistically evaluated. On the
basis of diffuse current it can be presumed that the wave of aldehyde group com-
pare with that of NHOH reduction to amino group. The calculated reaction constant
o = 0084 + 0-004 (q = —121 + 0:001; r = 0:995; s = 0-002) indicates a certain
slowing-down effect of the substituent through oxygen atom when compared with
the value ¢ = 0:179 for S-aryl-2-furaldehydes'®. Similarly, comparison with a series
of substituted benzaldehydes (Table 11, ¢ = 0-298) showed lowering of the trans-
mission effect through O-furan grouping (¢ = 0-084), which equals approximately
the transmission through S-furan (¢ = 0-086). Values of transmission coefficients 7’
are in favour of this finding. Numerical values of transmission coefficients n’ (Table II)

TaBLE 11

Statistical Parameters of the Linear Relationship from Polarographic Study of Compounds
of General Formula

x{ ;\>——z—cn=o

Series? Z n o+ s, —q + Sq r 5 n

1 — 11 0298 & 0-0157 1-532 4 0-004 0-987 0016 —
11-S-furan 7 0:086 4 00037 1-324 + 0-00 0-996 0-002  0-29
111-SO,-furan 6 0:065 + 00037 1-092 &+ 0-00 0-995 0-:002 021
1V-O-furan 9 0084 + 0-004 121 4- 0-:001 0-995 0-002  0-281
V-furan 9 0179 + 0-005'° 1-42 4 0-002 0-997 0-003 060

% » Number of derivatives in a series; ¢ slope and its error; ¢ calculated E\) value for the funda-
mental derivative and its error; r correlation coefficient; s standard deviation; n’ transmission
coefficient.
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were calculated from equation ' = g/go, where ¢ were the reaction constants of se-
ries I1, 111, IV and V, g, was the value for 4-substituted benzaldehydes.

EXPERIMENTAL

Electron absorption spectra were measured with a Specord UV VIS (Zeiss, Jena) spectrometer
in the 200—800 nm region. Measured were methanolic solutions at a 1—S5. 10~ >M concentra-
tion in 1 cm-cells. The IR spectra of chloroform solutions were taken on a UR-20 (Zeiss, Jena)
apparatus in 026 mm-NaCl cell at a 0:03M concentration.

5-(4- Or 3-X-phenoxy)-2-furaldehydes

Sodium metal (2:3 g, 0-1 mol) was added to a solution of the respective phenol (0-1 mol) in di-
methyl sulfoxide (125 ml) and after dissolution 5-bromo-2-furaldehyde (15-5g, 0-1 mol) was
successively added. The mixture was heated on a steam bath for 4 h, poured into water (250 ml)
and steam-distilled. The residue in the flask was extracted with ether (5. 100 ml), the combined
ethereal layers washed with water, dried with Na,SO, and the solvent evaporated. The solid
crude aldehyde was crystallized from ethanol or ethyl acetate-light petroleum. Characteristic
data of this way prepared 5-(4-phenoxy)-2-furaldehydes are listed in Table I.

Polarographic Measurements

Polarographic curves were recorded with an OH-102 polarograph (Radelkis, Budapest) in a modi-
fied Kalousek vessel with a separated calomel electrode. The mercury drop electrode had
at working height of the reservoir & = 58 cm the flow rate m = 2:2 mg's ! and drop life 1y =3s.
Values of half-wave potentials were measured by a triple-electrode system against a nogpolarized
saturated calomel electrode by means of QTK-compensator (Metra, Blansko) using a glass
G 202 B and K 401 calomel electrodes. Measured were aqueous-ethanolic Britton-Robinson
buffer solutions at pH 2—12 at a depolarisator concentration 0-1 mMm. Oxygen was removed
from solutions by passing a purified nitrogen for 5 min.
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