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Some substituted 3,4-furandicarboxdianilides were prepared
from the corresponding substituted anilines and 3,4-furandicarbo-
xylic acid dichloride. All compounds were exposed to UV ir-
radiation in methanolic solution, but under the conditions ap-
plied only p-chloro- substituted dianilide dehydrocyclized to the
corresponding furo-bis-quinolone.

In our earlier papers we reported on the preparation and properties of
some substituted 3-furancarboxanilides!, as well as on the photochemical
cyclization of chloro-substituted 3-furancarboxanilides.? Continuing our inve-
stigations on the photochemical behaviour of furan compounds we have pre-
pared some aryl-substituted 3,4-furandicarboxylic acid dianilides.

According to the literature data such compounds have not been described
so far, only some 2,5-disubstituted 3,4-furandicarboxdianilides were reported.?*

The title compounds (I—VI) have been prepared using 3,4-furandicarboxy-
lic acid as the starting material according to Sheme 1:

HOOC  COOH
sty HNOC CONH
Z j 2N,

0

Sheme 1

R = 0-OCH;, m-OCH;, p-OCH.;, o-Cl, m-Cl, p-Cl

All prepared anilides were exposed to UV irradiation. When the irradiation
was over, we could isolate the dehydrocyclization product only in the case
when p-chlorodianilide wes the starting compound (Sheme 2). The 'H NMR-
-spectrum of the obtained furobis-quinolone shows that protons on positions
6 and 6 are not equivalent because of the nonplanarity of the pentacyclic
system. In all other cases there was no dehydrocyclizing, the starting com-
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pound was not recovered, only a lot of resins could be isolated. The resini-
fication of o-chloro and m-chloredianilides occurred after 7 hours of irradiation
with a high pressure mercury arch lamp in quarz and o-methoxy-, m-methoxy-
and p-methoxydianilides gave the same results after 24 hours of irradiation
under the same reaction conditions. Resinification of these anilides was also
observed when 254 nm light was used. We suppose that such results are
caused by the electronic and steric effects depending on the kind and
position of substituents on the phenyl ring. Structures of all new compounds
were confirmed by UV, IR and 'H NMR spectra.

SO

Sheme 2.

EXPERIMENTAL

The melting points are uncorrected. The UV spectra were taken on a Hitachi
Perkin-Elmer 124 spectrophotometer using ethanolic solutions. The IR spectra were
recorded on a Perkin-Elmer Infracord model 257 spectrophotometer in KBr discs.
The 'H NMR spectra were recorded on a 369 Joel J.M.M.-FX—100 FT spectrometer
in deuterochloroform or dimethylsulfoxide with TMS as internal reference. Irra-
diations were performed with a water-cooled quartz immersion equipped with a
mercury arc lamp.

General Procedure for the Preparation of 3,4-Furandicarboxdianilides
(I—VI)

The title compounds (I—VI) were prepared by dropwise addition of an etheral
solution of 3,4-furandicarboxylic acid dichloride® in a stirred solution of an equi-
molar amount of the corresponding amine in pyridine. The reaction mixture was
cooled with water keeping the temperature at about 20 °C. After adding the whole
amount of dichloride, stirring was continued for half an hour, and then the reaction
mixture was acidified with 2n H»SO4. The precipitated crude preduct was filtered
off and purified by crystallization from diluted ethanol.

Photochemical Synthesis of Furo[4,3-b; 4,3-']-bis-(6-chloro-1,2-
-dihydroquinoline)-2-on

A solution of p-chlorodianilide of 3,4-furandicarboxylic acid (2 g, 0.005 mole)
was dissolved in 700 ml methanol and irradiated with UV light of the high pressure
mercury arch lamp T.Q. 150 W original Hanau through the quartz glass during
24 hours at room temperature. Air was bubbled through the solution. The photo-
chemical change was monitored with UV spectroscopy. The sclution was then
evaporated under reduced pressure, the dark oily residue was chromatographed
on the silica gel column with chloroform as eluent. In all fractions it was only
possible to detect the dehydrocyclizing product in the yield of 20°% melting at
about 350 °C with decomp. and with the following spectroscopic data:

UV (Imax): 208 (4,41), 236 (4.34).
IR (Cm 1). c01690, xu3120.
'H NMR: Hg4, 7.41 (2H, d, J = 9.00 Hz), Hy 3, 7.69 (2H, d, J = 9.0 Hz) Hg 8.51 (1H, d,



893

FURANDICARBOXDIANILIDES DERIVATIVES

ZH 806 = I

I6'L G€'¢ €ELS (2z'eLe) (s ‘H?) (P ‘HP)EI'L (S ‘HB) (11€2T'H)2LT

YL 2%€ 29LS  SOSNPIDTHSD 286 (P ‘HP)EE L 0T'8 00€€ 0991 (SLIZ8'$)81Z 08T—S8LI S8 0-d IA
(GE9%€'9)€9C

0%'L 0€€ G8LS (3g6LE) (s ‘HR) (w ‘H8) (s ‘HE) (GE97E'$)0ST

L¥'L  G2€  29LS SOENPIDTHS'O 686 20'8—1L'9 G0'8 092¢ 0L9T (PT0Z9H)0TC 08T—S8LI 16 o-w A

6L'L 80€ 6ELS (3g6Le) (s ‘H7) (w ‘1Y) (s ‘HY) (GL6Y'P)€9T

L¥'L  3%€  G9LS  FONFIDTHS'D SL'6 LE'8—80°L 0%'8 092¢ 0%9T (I18€S'$)08Z C3T—ICT 89 1D-0 Al

ZH 806 = I

$6'L 8T'S  6€£G9 (8€'99¢) (s ‘H9) (s ‘HR) (p ‘HP)8S'L (S ‘HY) (TT9€7'$)8LT

GOL  G6F 9969 fONSTHOD 08¢ 0001  (P‘HPI68'9  10'8 0€6€ 0691 (8LI0S'P)S0C €€1—3E€T 18  CHDO-d III
(25602'%)S6C

WL 18% €969 (8€'99¢) (s‘H9) (s‘H?) (w ‘H8) (s ‘HY) (0€87€'9)€92

G69'L  G6'F  99°¢9 SONBYH%D €8¢ 101 Gh'L—E9'9 90’8 0T€€ 0991 (L8SISH)OTE TLI—OLT 6L SHDO-w II

88'L 80'G  89'CY (8'99¢) (s‘H9) (s ‘HR) (w ‘H8) (s ‘HE) (SGGLETD)TLT

G9'L  G6F 99°C9 SOENBTH?D 16'€ $8'6 6%'8—%8'9 01'8 0vee  Gc9T (1L86%'%)80% ZIT—OIT €8  SHDO-0 I

- (2 8or)
H% 2% (3 Tow) fmoopy HeNEY wourpy g -WO/H—N wu ey 9% o/
No/y punoj ‘Teuy e[nuwIog 0D« wmnaj d ‘IN  PIRIA Y ON
‘pared wnajoads YINN Hi wnjoads YI -0ads AN :

SaPIUDIPTOQLDIIPUDINI -F'E PIINIUSQNS

qIdVL



894 L. FISER-JAKIC AND G. KARMINSKI-ZAMOLA

J = 1.8 Hz), He, 843 (1H, d, J = 1.8 Hz) Hs», 11.5 (2H, ).

Anal. CygHgCloN2Og3 calc’d.: C 58.24; H 2.17; N 7.55%
found: C 58.35; H 2.30; N 7.28%.
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SAZETAK

Sinteza i fotokemijske reakcije supstituiranih dianilida 3,4-furandikarbeoksiine
Kkiseline

L. Fiser-Jaki¢ i G. Karminski-Zamola

Reakcijom diklorida 3,4-furandikarboksilne Kkiseline i supstituiranih anilina
sintetizirani su neki supstituirani dianilidi 3,4-furandikarboksilne kiseline. Svi dobi-
veni spojevi izlozeni su UV zraCenju u metanolnoj otopni, ali u primijenjenim
uvjetima samo se p-Klor-supstituirani dianilid ciklizirao u odgovarajuc¢i furo-bis-
-kinolon.





