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Synthesis of a lkyl 5-(5-X-2-furyl)-3-(2-furyl)-2,4-pentadicnoates is described. Their stereo
chemistry was studied and the UV. IR and 1 H NMR spectra interpreted , 

In our previous c0l11l11unications l
-

3 we describcd the preparation of ethyl 4-bromo

-3-(2-furyl)-2-butenoate and its reactions with nucleophilic reagents. In the present 

study the product , arising by reaction of the starting ester with triphenylphosphine, 

was utilized for preparation of substituted pentadienoates by the Wittig reaction 4
-

6 

(Scheme 1). 

The reaction was carried out in methanol with sod ium methoxide as the base 

and its course depended significantly on the way the reaction components were 

added . Optimum yields were achieved when both components were added simultane

ously and the reaction was carried out at 20°C for 1 h, This procedure afforded 

the furyl-substituted 2,4-pentadienoates as approximate ly 1 ,2 : 1 mixtures of E and Z 

isomers at the double bond formed. In some cases, the Wittig reaction of 3-ethoxy

carbonyI-2-(3-furyl)-2-propenyltriphenylphosph on ium bromide with 5-substituted 

2-furaldehydes was accompanied by tran sesterification 7 the extent of which de

pended on reactivity of the furaldehyde employed. 

The strongest band s in the IR spectra of the obtained compounds are due to the 

ester carbonyl stretching vibrations at 1 695 -1 710 cm - I. Tn the region 1 595 to 

161Ocm- 1 and 1620-1630cm - 1 two medium band s are present which are as

cribed to stretching vibrations o f conjugated double bonds. The characteristic 

band of the COC furan vibration was situated at J 000 -1 010 cm- 1 and the band 

at around 880 cm - 1 was assigned to out-of-plane deformation vibrations of the 

furan ringB. 

--------------- ----_ .. - ---- .-

Part CLXXV in the series Furan Derivatives; Part CLXXIV: Thi s Journa l 48, 18') I 

(1983). 
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3560 Spirkova, Kovac, Zvak, Gracza, Dandarova : 

Two absorption maxima due to n - n* transition at 270 nm and 330 nm are 
present in the electronic spectra. Structure of the synthesized compounds was de-
termined first of all by 1 H NMR spectroscopy. The esters of 5-(5-X-2-furyl)-3-

TAIlLE I 

Physical constants of the stereoisomeric pairs 1- VIl 

Formula M.p., oC Calculated/Found 
Compound (mol.wt.) yield, % 

%C % H %N % Br 

IE ClsHl404 oil 69·70 5·46 
(258'3) 24·0 69-62 5·37 

IZ ClsHl404 oil 69·70 5-46 
(258 '3) 20·0 69·03 5·39 

lIE ClsHl404 oil 69·70 5-46 
(258'3) 30·0 70·39 5-42 

lIZ ClsHl404 oil 69·70 5-46 
(258'3) 27·0 70·26 5·40 

IIIE C1s H 1"N06 105 - 106 59·36 4·32 4'61 
(303-3) 32·0 59-40 4·30 4·64 

IIlZ ClsHl3N06 86- 87 59·36 4·32 HI 
(303 '3) 30·0 59·23 4·28 4·59 

IVE C14H llBr04 oil 51·85 4·04 24·35 
(324'0) 23-0 51·97 4·01 24·42 

IVZ C14HllBr04 oil 51·85 4·04 24·35 
(324'0) 20·0 51 '34 4·00 24·51 

VEa 
C14HlOBr204 oil 42·85 2·57 40·29 

(392' 1) 36·0 42·39 2·45 40·20 

VZa 
C14H1OBr2°.( oil 42·85 2'57 40·29 

(392·1) 30·0 42·73 2-40 40·18 

VI E C16H1604 oil 70·04 5·88 
(274'1) 33·0 69·85 5·79 

VIZ C16H1604 oil 70·04 5·88 
(274'1) 29 ·0 69·27 6·82 

VIlE C14HllN06 110- 111 65·35 4·31 5·45 
(257'1) 15·0 65-47 4·25 5-40 

VIIZ C14HllN06 86- 87 65'35 4·31 5-45 
(257'1) 11 ·0 65·29 4·29 5-63 

a 4,5-Dibromo derivative. 
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Furan Derivatives 3561 

-(2-furyl)-2,4-pentadienoic acid contain two double bonds, each of which is capable 
of geometric isomerism. The configuration of the isomers was determined by com
parison of the calculated and observed chemical shift s of olefinic protons. The 
<:alculation was performed according to all additive relationship9, where furan 
ring increments were substituted by those for an aromatic system. 

Since reactions leading to the pentadienoates do not involve the double bond 
linking the ethoxyca rbonyl group to the furan nucleus, this double bond has the 
same configuration (E) as in the starting 3-(2-furyl)-2-butenoate1o• 

On the other hand, the Wittig reaction gave a mixture of E and Z isomers at the 
double bond arisiJlg in the reaction. Configuration of this bond was determUled 
from the couplulg constants 3 J(HuH b)' which for the E isomers are 16·3 -16·7 Hz. 
However, it was not possible to estimate this coupling constants for the Z isomers 

TADLE II 

Wavenumbers (in cm -1) of infrared bands (in chloroform) 

Compound O(C- H) v(C= O) v(C=C) v(C=C) v(COC) v(fur) 

IE 870 1703 1600 1620 1 273 1000 

IZ 869 1702 1600 I 620 I 273 1000 

lIE 850 1701 1600 I 622 I 275 1005 

lIZ 870 1 705 1600 I 624 1271 1004 

III E 860 1700 1598 1 627 1276 1002 

III Z 862 1700 I 598 1627 1274 1000 

IVE 880 1707 1610 I 630 I 278 1005 

IVZ 880 1705 1610 ] 630 1277 1006 

VE 866 1702 1595 ] 620 I 28 1 1003 

VZ 870 1705 1600 ] 623 1280 1008 

VIE 860 1695 I 598 1629 I 282 1005 

VIZ 870 1605 1 602 ] 629 ] 285 1010 

VIlE 864 1702 1600 1629 1278 1004 

VII Z 862 1702 1600 1629 1276 1000 

a o(CH3), b v,(N0 2 ) , c VasCN0 2)' 
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J{~C=CHOI-COOR 
o I 

CHa =CHb0 x 
. 0 

I, R = C 2 H s ' X = H 
11, R = X = CH 3 

III, R = C2H s, X = N02 
IV, R = CH3 , X = Br 

SCHEME 1 

TABLE III 

Spirkova, Kovac, Zva k, Gracza, D a ndarova : 

V, R = CH3 , X = 4,5-Br2 
VI, R = C2 Hs' X = CH3 

VII, R = CH3 , X = N02 

UV Spectral data (J. in nm; measured in methanol) 

Compound (log 0) 

IE 278 (4-31) 321 (4-39) 
IZ 265 (4-25) 312 (4-50) 
lIE 278 (4-33) 357 (4-38) 

lIZ 278 (4-33) 315 (4-34) 
IIIE 318 (4-21) 365 (4-15) 
IIIZ 312 (4-35) 356 (4-18) 

IVE 278 (4-42) 319 (4-49) 
IVZ 265 (4-38) 306 (4-24) 
VE 28 2 (4-33) 326 (4-40) 

VZ 271 (4-27) 313 (4-31) 

VIE 320 (4-25) 366 (4-20) 
VIZ 312 (4-36) 356 (4-26) 
VIlE 276 (4-41) 360 (4-40) 
VII Z 276 (4-42) 320 (4-35) 
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Furan Derivatives 3563 

because both the proton s in qucstion had the same chemical shift. The olefinic 

protons were assigned on the basis o f the observed and calculated values, using 
additiveincrements9

,JO, The mutual arrangement of the double bonds was deter

mined by the long-range intcraction between the Hb and Hot protons. The observed 
coupling constant 5 J(HoIH b) is 0'8 Hz, corre~ ponding to an s-trnns a rrangement 1 J . 

EXPERIMENTAL 

3-Ethoxyca rbony 1-2-(2-fury 1)-2-propeny It ri phcny I phosphonium llromide 

A solu tion of triphenylphosphine (2'62 g; 0·01 mol) in benzene was added to a slirred solution 
of elhy l 4-bromo-3-(2-fury l)-2-butenoate (2·59 g; (H)I mol) in benzene (25 ml). Afler reflux for 
2 h, the separaled sa lt was filtercd and washed with benzene; m.p. 1()6 - 107°C; yield 89%. For 
C28HZ6BrO)P (521'4) calculated: 64' 40% C, 4'89% 1-1. 15'32% HI; found: (j4'89% C, 4'98% H , 
15'50% Br. 

TABLE IV 

J H NMR data (.5, ppm; 1, Hz) for alkyl 5-(5-X-2-furyl-3-(2-furyl)-2,4-pcntadicnoates 
----------------------------_ .. 

Compound H) H a 
4 H 5 1-1 01 1-1/ H /' 

b 1Uullb H 3 , H 4 , 

- ------ - -----------~'---

I EC 6-40 d 6·39 dd 7'50 d 6·1s d 6·5S d 8·06 dd 16·3 6·55 d 6·39 dd 
I Ze 6·55 d 6·29 dd 7·54 d 6-42s (',55 s 6·55 s 6·45 d 6' 14 dd 
I1E 6'70 d 6·51 dd Nil d 6' 12 d 6·87 d 801 dd 16·3 6·38 d 5·99 m 

I1Z 6·46 d 6·19 dd NOd 6·38 s 6·49 $ 6-495 6'05 d 5·81 m 

III E 6·69 d 6·51 dd 7·53 d 6·29 d 6·91 d 8·27 dd 16·7 6·69 d 7'34 d 

I1I Z 7· 12 d H5dd 7·46 d 6·21 5 6-47$ 6-47 s 6·56 d 7-42d 

IVE 6·39 d 6·05 dd 6·5 1 d 6'37 d 6·83 d 7·23 dd 16·3 6'39 d 6-46 d 

I V Z 6·63 d 6·23 dd 7·42 d 6·28 s 6·35 s 6'35 s 6·38 d 6·30 d 
VEe 6·55 d 6·36 dd NOd 6·18 d 6·67 d 8·00 dd 16-4 6·55 s 
V Ze 6·59 d 6·39 dd 7-44 d 6·16 s 6-485 6'48 S 6·76 s 

VI E 6·54 d 6·35 dd 6·78 d 6·12 d 6-45d 8·08 dd 16·2 6·28 d 5·95 d 

VIZ 6·31 d 6·23 dd 7-30 d 6·28 d 6-44 s 6'44 s 6·31 d 5·78 d 

VII E 6·61 d 6-43 dd NO d (',32 d 6·89 d 8·06 dd 16·2 6·51 d 6·72 d 

VII Z 7·08 d 7·36 dd 7·51 d 6·20 s 6·31 s 6'31 5 6·50 d 7-42 d 

a 134 = 3·2 Hz, 145 = 1·6 Hz; b for Z-isomers two-proton singlet; C a mixture of methyl and ethyl 
esters. Other signals: IE - 7-44 d (H5')' 3·77 s (OCH 3), 4·22 q (OCH z), 0'92 t (CH 3); I Z -
7'36 d (Hs '), 3·71 s (OCH 3) , 4·19 q (OCH 2), 0·9 1 t (CH 3); fJ E - 3·76 s (OCH 3) , 2'35 s (CH 3); 

lIZ - 3·69 s (OCH) , 2·08 s (CH 3); 1JI E - 4·50 q (OCH 2), 1·3 2 t (CH 3); III Z - 4·18 q 
(OCH

2
), 1·29 t (CH

3
); IV E - 3·73 s (OCH); I V Z - 3·73 s (OCH); V E - 3'69 s (OCH , I 

4'22 q (OCH2), 
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3564 Spirkova. Kovac. Zvak. Gracza. Dandarovil 

A I kyl 5-(5-X-2-Fury 1)-3-(2-fu ry I )-2, 4- pen tadienoa tes 

A solution of 3-ethoxycarbonyl-2-(2-furyl)-2-propenyltriphenylphosphonium bromide (0·0 I mol) 
and 5-X-furaldehyde (0·01 mol) in methanol was slowly added in a nitrogen atmosphere to a solu· 
tion of sodium (0·01 mol) in methanol (30ml).After stirring under nitrogen at room temperature 
for 2 h. the mixture was taken down and the residue was treated with water (IOO ml). The aqueous 
solution was extracted with benzene (3 >< 100 ml) and the ext ract was dried and taken down. 
The obtained mixture of E and Z isomers was chromatographed on a column of silica gel with 
benzene as eluant. 

Spectral Measurements 

The IR spectra were measured on a double-beam UR-20 (Zeiss, lena) spectrophotometer in chloro
form in the region 700- 3700 cm- I (0'26 mm cell) or in KBr (2 mg compound per 1 g KBr) 
in the region 400- 3700 cm - I. The instrument was calibrated with a 25 pm polystyrene film. 
The UV spectra were taken on a Specord UV VIS recording spectrophotometer in 5 - 7 . 10 - 5 mol 
methanolic solutions; cell thickness 10 mm. J H NMR spectra were obtained with Tesla BS 487 C 
.(80 MHz) instrument in 15% chloroform solutions with tetramethylsilane as internal standard. 
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