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The reaction between carbon suboxide and benzaldehyde was reported to give
benzalmalonic-benzylidenester,1 whereas the reaction of carbon suhoxide with 8-
di-ketones produced pyrono-pyrone derivatives, and pyrone (1l:1 adduct) was not

isolated.2
We found that pyrone (1l:1 adduct) was prepared on the reaction of carhon

suboxide with acetylacetone, and clarified some new facts on the structure and
formation of pyrone or pyrono-pyrones from the resction of carhon suboxide with
acetylacetone, benzoylacetone and acetone.

In an ether solution, excess amount of acetylecetone reacted with c~rbon
suboxide at O-5° In the presence of catalytic amount of svlfuric acid to give
a one to one adduct (I), m.p. 156-70. in a 85% yleld, to which we assigned
a pyrone structure by the fact that treatment of (I) with smrmonis gave
5-acetyl-b-hydroxy-é-methyl-z-pyridone.3
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The infrared spectrum of (I) in a chloroform solution showed hydrogen-
bonded COH-band at 'BOOOcm'1 and strong absorption at 17'39cm'1 due to the

carbonyl stretch of at-pyrome."L
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The hydroxyl proton shifts of the n.m.r. spectrum of (I) in =

deutero-chloroforn solutiorn were rel~tively independent of the concen-

tration and temperature ( Table I,II ), and rolecular weight measure-

ment by vapor pressure osmotic method using chloroform showed that (I)

was monomeric in the solution.
TABLE 1
Influence of Concentration of
OH shifts @)

Concentration T value of OH

C.7 % -2.10
1.2 % -2.10
3.3 % -2.08
5.3 % -1.97

a) In CDCL, solution at 50°.

3

TABLE II
Influence of Temperature of
OH shifts °)
Temperature T value of CH

20° -2.10
50° -2.02

b) In 1.9 % CDCl.3 solution.
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The infrared spectrur in the solid phase (KBr disc) showed absorptions at

ZGOOcm'l(strong hydrogen-hoided v OH) and at 1660cm™1 (vC=C of Y-vyrone) being

different fron that in the liquid vhase.

These evidence suggests the structure (Ia, Y-pyrone) for the sdduct in the

solid state, and in the liguid phase this adduwct may be present predominsntly

#
in the forr of its tautomer (1b, a-pyrone).

To the sclution of 2.2g (0.034mole) of carbon suboxide in 130ml of ether

were added at —780, benzoylacetone (7.9g;0.049mole) and conc. sulfuric acid

{0.C8%1). The reaction mixture was maintained at O—5° for one &ay, and then the

solid was filtered and recrystallized to give a compound(II)m.p. 252—“0 (0.55g,

yellow needles).

*wlvidege et a1.3have discussed on the structure of (I) and concluded (Ia) based

on the n.m.r. of (I) (in CDCl3) and i.r. (nujol) , however, their treatment mey

be unlikly, because our observation shows that the structure of (I) in liquid

chase is different from that of (I) in solid state.
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From the mother 1liquor, a compound (III) m.p. 226-8° (0.34g, white needles,
benzene) was isolated.

The compound (II) C 16%10% has;xnmo% in mp) 245, 278, 357 (log €, 4.20, ".20
B,16) ; v ﬁgi (in om’l) 1750(s)-C-0-(a-pyrone) ; 1690(s) g O-(a-pyrone) ; 1640
(s) 8 ; enolic-OH group (by FeCl, test).

The compéund (I11I1) C 6h1006)\mxH(1n mp) 255, 315 (log €, .09, 3.77) :

KBI‘(in cm’l) 1750(s) % O-(a-pyrone) ; 1702(s):%—0-(a-pyrone) ; 1670(s) %
gDS%Q. 2.5(m) ph- ; L.5(s)-C=CH- ; 7.7(s)—CH3— ; enolic-OH group (by FeCl,
test).

The compound (1I) can be assigned the structure as (IIa), and (III) is

suggested to be (IIIa) , based on u.v. spectrum.
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Excess amount of acetone reacted with csrhon suboxide in =n ether solution
in the presence of the catalytic amount of suvlfuric acid to gilve -~ cne to two
adduct, m.p. 225° , in a 8% yield, (An=1. Fournd:C. 55.81;E. 3.0". Calcd. for
c H O5 :C, 55.68;H, 3.1k: M(Rast kethod), 180. Calcd. for C H60s s 19L),

The adduct was identified as (VI) by its i.r. vmax (KBr disc) 1762cm™t
(Cc=0), 169512:111_1 (C=0) , n.m.r. spectrun (CDCl3) T 7.60(sinclet) CH.;b.50(singlet)
C=CH~ ; 3.78(singlet) C=CH- . and u.v.Amax(EtOE) 271, 330 mp(log €, 4.15, 3.93)

which was 1in good agreement with that of =n authentic sqmple.5 g
g 7Ny
N )4
+ H¢” Ycn €,0 ,2
) —_h g _3°2 SN
6302 + CH3-8—0H3 — Chjlg\c/b\\c > Hg (f Gh
/ \O/\'\\o
(viy) Cig

1



3650 Ne.33

The facts that acetylacetone gave pyrone and the other ketones gave pyrono-
pyrones in the same reaction conditions suggested the pyrone(Ib) may be
stabilized by intramolecular hydrogen bond and less reactive for carbon suboxide
than (IV) , (V) and (VII). 1In the cases of (IV) and (V) , the intramolecular
hydrogen bonding may be unfavorable to form by the steric hindrance between
phenyl and acetyl groups.

Additional studies of the reaction of carbon suboxide with B-diketones will

be reported elsewhere.
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