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SUBSITI’WION REK’I’IONS IN THE GLUTACONALDEHYDE ANION. 
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yield, and with some confusion concerning the structure
of the starting material.

The saIt IlIa have been described by Zincke," Ince"
and Dieckmann." Dieckmann'? concludes that it is the
sodium saIt of chloro glutaconaldehyde which give rise
to thiophene - 2 - carboxaldehyde, and finally Dieck­
mann" prepared and reported the m.p. 127° for a ben­
zoyl derivative of the saIt IlIa, this has been fully
confirmed by us, compound Yd. The correct structure of
some isomers described by Hantzsch have been assigned
by Moye and Steinhell" and by Burgstahler et al." On
the basis of our experiments it can be concluded that the
correct reaction scheme for the preparation of thiophene
- 2 - carboxaldehyde and the 3-halogeno pyridines is the
one shown above.

EXPERIMENTAL

Microanalyses were carried out at the microanalytical Depart­
ment of the University of Copenhagen by Mr. P. Hansen. In­
strumentation. IR: Perkin Elmer 457. UV: Beckman ACTA III.
IH NMR: Jeol JNM-PMX 60, 13C NMR: Jeol FX 60. M.p. Buchi
apparatus(uncorrected).

The sodium salt of 2-chloro-5-hydroxy-trans-2, trans-4-pen­
tadienal (IlIa). The Na salt of I, (3.11 g, 0.02 moles) was stirred
inwater(100 ml,00).Liquid Ch collected ina freezing trap,(0.8ml)
was allowed to evaporate inthe course of j min into the glu­
taconaldehyde soln. The orange-yellow mixture was stirred for
5minuntil the smell of Ch disappeared and it was then extracted
with ether (2x 200 mI). The yellow ether phase was dried with
Na2SO. and concentrated (100 ml)in vacuo. The ether phasethen
'\vas cooled on an icebath and under vigorous stirring NaOH in
MeOH was slowly added (16ml; 0.5M), the pH of the mixture
rose from 3.5 to 9.6.The lightbrown Na-salt, whichprecipitated
was collected and washed with dry ether, yield (0.81 g). The
crude product was purified by reflux for 3hr in MeOH with
activated carbon (1g of salt/20ml of MeOH). The mixture was
filtered hot and on addition of dry ether (200 mi/20 ml of filtrate)
to the filtrate, the Na-saltprecipitated,t as the trihydrate.

The sodium salt of 2 - bromo - 5 - hydroxy - trans - 2, trans - 4
- pentadienal (IlIb). The Na-salt of glutaconaldehyde (6.24 g­
0.04 moles) was dissolved in water (200 ml, 0°) and Br2 (1.7 ml­
0.033 moles) was added under vigorous stirring. The red-orange
mixture was stirred for 5 min and then extracted with ether
(4x 300 ml). The yellow ether phase was treated as described for
IlIa. The brown crude product (dihydrate) which was pure
enough for mostpurposescould be purified as described for IlIa.

2 - lodo - 5 - hydroxy - trans - 2, trans - 4 - pentadienal (II).
The K-salt of glutaconaldehyde (1.36 g, 0.01 mole) was dissolved
in icewater (25 mI). Under vigorous stirring a soln of h (2g) and
KI (16g) in 25ml water was slowly added.The temp.was kept at
0° by occasional addition of crushed ice. The resulting orange
suspension was quickly extracted with ether (2x 125 mI). The
cooledextract was treated withactivatedcarbon,dried (Na2S0.)
and filtered. The yellow-orange filtrate was concentrated in
vacuo with the temp. below 5°, this gave orange crystals m.p.
88-90°. Baumgarten' reported m.p.89". Unstable (1'1/2< 10minat
20°).

tThese glutaconaldehyde salts usually contains small amounts
of inorganic material.

The sodium salt of 2 - iodo - 5 - hydroxy. trans - 2, trans - 4 ­
pentadienal (IlIc). A soln of II from 1.36 g glutaconaldehyde
potassium salt in ether was treated as described for IlIa. The
browncrude product was dissolved in MeOH (25 ml/g) activated
carbon was added and the mixture was stirred at 40° for 5min
and then filtered. On addition of dry ether to the yellow filtrate
(100 ml ether/25 ml filtrate) the light yellow Na-salt precipitated,
as the monohydrate yield 1.3 g.

The sodium salt of 2,4- dibromo . 5 - hydroxy - trans - 2, trans
·4 - pentadienal (IVa). The Na-saltof glutaconaldehyde (3.12 g r­

0.02 moles) was stirred in 100 ml icewater and Br2 (1.8 ml) was
added. The nearly colourless soln was stirred 30min at 0°, and
then extracted withether (3x 200mI). The combined lightyellow
ether phase was dried with 1'1a2S0. filtered and concentrated in
vacuo (50ml). To the ether soln NaOH in MeOH (I M) was
added under vigorous stirring and cooling in an icebath until the
pH of the suspension remained at 9. The yellow Na-salt was
collected and dried in vacuo at room temp. The almost pure
compound could be further purified by heating under reflux in
MeOH withactivatedcarbonfor 5 minfollowed by reprecipitation
withdry ether.

The sodiumsalt of 2,4- dichloro • 5 • hydroxy· trans - 2, trans
- 4 • pentadienal (IVb). Ch (about2ml of fluid Cl2at -34.6°)was
slowlyadded to a well stirred soln of glutaconaldehyde sodium
salt (3.12 g = 0.02 moles) in water (100 ml, 0°) until the colour of
the soln turned pale yellow. After stirring for 2 min the soln was
extractedwithether (3x 100 ml). The ether extract was treated as
described for compound IVa.Thisgave the title compound as the
dihydrate.

General procedure for the preparation of the halogen sub­
stituted O-ethoxy carbonyl - 5 - hydroxy - trans - 2, trans - 4 ­
pentadienal. Va,b,c, Via, b,c, VIla, b. 0.005 moles of chloro­
formic acid ethyl ester was mixed with 0.005 moles of the halo­
genated salt in 20ml of DMF under stirring and cooling. After
10min the mixture was added to 200ml icewater. A light brown
ppt of the O-ethoxy carbonylcompound was isolated.

Recrystallization of the crude product from cyclohexane gave
unstable colourless needles. (Canbe stored in the freezer at -20°
for 2 weeks).

Analyses: Va, Via (Found: C, 46.75: H, 4.52; CI, 17.25.
C.H90.CI requires: 46.96: H, 4.43; CI, 17.33%). Vb, Vlb (Found:
C, 38.85; H, 3.50; Br, 32.45. C.H90.Br requires: C, 38.58: H, 3.64;
Br, 32.09%). Vc,Vic (Found:C, 32.45; H, 3.09; J, 42.85. C.H90.J

requires: C, 32.45; H, 3.06: J, 42.86%). VIla (Found: C, 40.35; H,
3.38; CI, 29.92. C.H.0.CI2 requires: C, 40.19; H, 3.37; CI,
29.65%). VIlb (Found: C, 29.35; H, 2.35; J, 48.60. C.H.0.Br2
requires: C, 29.30: H, 2.46; Br, 48.73%).

General procedure for the preparation of the 2- or 4-halogen
substituted 0 - benzoxy - 5 • hydroxy - trans - 2, trans - 4 ­
pentadienals. Vd, e, I, VIlc and VlId

0.005 moles of benzoyl chloride was added to 0.005 moles of
the halogenated Na-salt in 20ml pyridine under vigorous stirring
and cooling in an icebath. After 15min the mixture was poured
into 200 ml icewater under stirringand after 0.5hr the resulting
brownppt was filtered off and dried in vacuo (CaCh). The crude
product could be recrystallized from methylcyclohexane or
toluene,or it could be sublimed in vacuo at temps near the m.p.

Analyses: Vd(Found: C, 60.85; H, 3.65; CI, 14.78. C12H903C1
requires: C, 60.90; H, 3.83; CI, 14.98%). Vf (Found: C, 43.90; H,
2.69; J, 38.80. C12H90J requires: C, 43.92: H, 2.77: J, 38.68%),
VIlc (Found: C, 53.10; 2.93; J, 26.26. C12H.03C12 requires: C,




