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ketone R—C—-CH=CHS. This structure could 
account for the band in propargylic alcohols, 
but offers no solution in the case of the bromides. 
This makes the explanation of the band in bro­
mides essentially different from that in the al­
cohols, since it would be attributed to the allenic 
group in the bromides and to the ketone group 
in the "alcohols.'' This is unlikely in view of their 
similar behavior, and casts doubt on the postu­
late. (It is assumed that the enol form is far less 
prevalent than the keto form.) 

4. The Band May Be a Characteristic Funda­
mental Frequency of These Molecules or, More 
Precisely, of the Conventional Molecular Struc­
tures Written in Table I.—This seems highly 
unlikely. The nearest fundamental on the high 
wave number side, the O = C band, is in its 
normal position. Similarly the nearest funda­
mental on the other side, the methylene deforma­
tion frequencies near 1450 cm. - 1

 (6.9M), are in 
their normal position (see, for example H—Cs= 
C—CH2Br, compound II). Consequently we 
reject this explanation. 

None of these four explanations is convincing, 

and we must conclude that we do not know why 
these compounds exhibit this band. It may be 
worth noting that there are other properties of 
these compounds which are also unusual and 
which have not been clearly understood. For 
example the carbon-halogen bond length has 
been shown to be surprisingly long in propargyl 
chloride, bromide and iodide by electron dif­
fraction measurements.8 The ease with which 
propargylic alcohols can be rearranged into un­
saturated aldehydes and ketones8 and the fact 
that propargylic bromides yield acetylenic and 
allenic products' should also be kept in mind 
when the structure of propargylic compounds is 
considered. 

Summary 
Infrared spectra of eighteen propargylic halides 

and alcohols have been measured. Many of 
these spectra exhibit a band in the range of 1740 
to 1600 cm. - 1 which may be very intense. The 
reason for a band at this position is still not known. 

(8) Pauling, Gordy and Saylor, T H I S JOURNAL, 64, 1753 (1842). 
(9) For a recent review of the Meyer-Schuster rearrangement, see 

Hennion, Davis and Maloney, ibid., 71, 2813 (1949); MacGregor, 
ibid., 70, 3953 (1948); Chanley, ibid., 70, 244 (1948). 
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It is the purpose of this paper to show how the 
spectra of various dibenzoylethylenes and related 
compounds are affected by geometrical isomerism 
and by the introduction of substituents, and to 
determine what spectral characteristics there are 
which can enable one to distinguish a more stable 
isomer from its less stable counterpart in various 
pairs of geometric isomers. The absorption 
spectra were obtained in the ultraviolet and the 
infrared. 

The important resonance forms oi the dibenzoyl­
ethylenes are shown as formulas A, B, C and D. 
For all of these resonance forms to contribute to 
the actual state of the molecule it is necessary 
that the molecule be planar. The relative stabil­
ity of each member of a pair of isomers will depend 
largely upon the resonance energy of each isomer, 
the larger the resonance energy the more stable 
the molecule. The resonance energy of a mole­
cule will be large when the energy of the various 
important resonance forms lie close together. 
Form A is of lower energy than the other forms 
and both electrostatic and steric factors can raise 
the energy of the other forms thus decreasing the 
resonance energy of the molecule. 

(1) Aberdeen Proving Ground. 
(2) University of Virginia. 
(3) AM Font Company Research Fellow, 1949-1950. 

In dibenzoylethylene (R = R' = H) the trans 
isomer would be expected to be more stable than 
the cis. Each oxygen atom is at the negative end 
of a dipole and tends to repel the other thus 
raising the energy of the B, C and D forms of the 
cis isomer where they are required to lie close 
together. Furthermore as shown in Fig. I,4 

the oxygen atoms of the cis isomer overlap thus 
interfering with the planarity of the molecule. 
Actually the trans isomer has been found to be 
more stable than the cis, since the cis is converted 
to trans catalytically by acid, base or iodine.6 

In the case of methyldibenzoylethylene (R = 
H, R' = methyl) the choice of the more stable 
isomer is not so obvious. The electrostatic factor 
favors the trans isomer because in the cis isomer, 
as in the case of the parent compound cited above, 
the oxygen atoms must He close to each other. 
Inspection of Fig. 1 shows that the amount of 
overlap in each isomer is about the same; the 
methyl group overlaps the oxygen of the trans 
isomer to about the same extent as the oxygens 
of the cis isomer overlap each other, and the 
overlap of the methyl groups with the hydrogen 

(4) For data on which drawing is based, cf. Pauling, "Nature of 
the Chemical Bond," Cornell University Press, Ithaca, N . Y., 1948. 

(5) Lutt , T s t s JODKNAL, U , 3423 (1930); (b) Coaaat and Luti, 
ibid , U, 1303 (1923); (c) Paal and Schulie, Ber., II , 108 (19W). 
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on the benzene ring is the same in each case. 
Experimentally,6 it has been found that the cis 
is the more stable isomer since the trans can be 
converted to the cis by a base but the cis has not 
been converted to the trans. It has been sug­
gested in an earlier paper6 that the greater sta­
bility of the cis isomer might be due to the existence 
of the furanoid structure III. The ultraviolet 
absorption curve and the position of the carbonyl 
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band in the infrared described in the following 
paragraphs indicate that such a structure makes 
no important contribution to the ground state of 
the molecule. We believe that the greater 
stability of the cis form can be explained in the 
following manner: By rotating the benzoyl group 
around the bond which joins the carbonyl group 
with the carbon carrying the methyl group, the 
ortho hydrogen atom which overlaps the methyl 
group goes below the plane of the paper and the 
oxygen atom goes above the plane. This leaves 
the rest of the molecule planar so that the energy 
of forms A, B and D are not affected but C be­
comes much higher in energy. To remove the 
overlap in the trans isomer both benzoyl groups 
must be rotated, thus raising the energy of two 

(S) (a) Luti and Bailey, THIS JOURNAL, (T, 2229 (194S); (b) 
Luti and McGinn, HU., M1 2586 (1942), 

of the resonance forms, C and 
D. In other words more of 
the molecule can be planar in 
the cis isomer than in the trans. 

In the case of dimethyldi-
benzoylethylene (R = R' = 
methyl) the steric hindrance 
to planarity appears to be the 
same for each isomer but as in 
the previous cases the electro­
static factor favors the trans 
configuration. Although there 
is no chemical evidence for the 
relative stabilities of these iso­
mers, there is evidence7 which 
shows that the trans isomer of 
diphenyldibenzoylethylene is 
more stable than the cis since 
the latter is converted to the 
former by alkali. 

Ultraviolet Spectra.—The 
literature contains many 
studies of the effect of steric 
hindrance upon spectra8 and 
of the difference in light ab­
sorption between cis and trans 
isomers.9 From these studies 
it can be concluded that steric 
hindrance may either have 
little effect upon the wave 
length of the absorption maxi­

mum but decrease the extinction coefficient, or 
it may shift the absorption maximum to shorter 
wave lengths. ' This has been explained by 
Braude, et al.10 

Table I contains the absorption maxima, which 
are designated as Xmax, and the molal extinction 
coefficients of the compounds studied here; 
representative curves are given in Fig. 2. In 
every case the isomer known to be the more stable 
has the larger extinction coefficient; however, 
the Xmax shows no such regularity; in some cases 
it is greater for the more stable isomer and in 
other cases it is less. If the value of the ex­
tinction coefficient can be used as a criterion for 
the relative stability of members of a pair of 
isomers, then the ultraviolet curves show that the 
trans isomer of an unsubstituted or disubstituted 
dibenzoylethylene is more stable than the cis 

(7) Zinnln, Ber., 8, 695 (1875) [J. Russ. Chem. Soe., 7, 186 (1875)]. 
(8) (a) Remington, THIS JOURNAL, 67, 1838 (1945); (b) Elevens 

and Piatt, ibid., 71, 1714 (1949). 
(9) (a) Zechmeister, Chem. Rev., 84, 267 (1939); (b) Cook, Jones 

and Polya, / . Chem. Soc, 1315 (1939). 
(10) Braude, et al., J. Chem. Soc, 1890 (1949). These authors 

suggest that if the steric interference is relatively small the deviation 
from planarity will be small and the characteristic transition of the 
chromophore will be restricted to vibration states in which the ap­
propriate bonds are sufficiently extended to allow a large degree of 
coplanarity. This results in little change in the absorption maxi­
mum but the extinction coefficient will decrease since the transition 
will be restricted to a smaller number of vibrational states. If steric 
Interference Is large and resonance interaction takes place despite 
non-planarlty, the energy level of the excited state is raited and the 
absorption maximum is shifted to the shorter wave length. 
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Fig. 1.—Scale drawing of cis- and Jrares-dibenzoylethyl-

enes based on the following dimensions: bond lengths, 
C - C , 1.54; C=C, 1.33; C—H, 1.08; C=O, 1.22; 
atomic radii, H, 0.75; O, 1.4; CH5, 2.0; bond angles 
C = C - O , 116°; C = C - C , 116". 

(see Fig. 2) and that the cis isomer of a mono-
substituted dibenzoylethylene is more stable than 
the trans when the substituents are either methyl, 
bromine or phenyl, which were the only sub­
stituents studied. 

I t has been shown by previous workers10-11 

that the introduction of a methyl group into a 
compound containing a conjugated unsaturated 
carbonyl grouping results in a displacement of 
Xmax toward the longer wave lengths. However, 
if the methyl group interferes with the planarity 
of the molecule, an opposite effect may be super­
imposed. From Table I it can be seen that in the 
trans series the introduction of one methyl group 
reduces the wave length of the absorption maxi­
mum and the introduction of two methyl groups 
reduces it still further. In the cis series the first 
methyl group increases or has no effect upon the 
maximum and two methyl groups decrease the 
maximum. In dibenzoylaeetytene there is no 
steric hindrance and here the absorption curve is 
very similar to that of ^OMj^dibeiuBoylethylene. 
In methyldibenzoylethane forms C and D make 
no contribution since the carbon atoms are satu­
rated and the curve obtained is not very different 

(HI Weod*»rd, T M * JOOTNAt, 68, 1128 (1941); 64, 76 (1942). 
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from that of JraMs-dimethyldibenzoylethylene in 
which the C and D forms are prevented from 
making much of a contribution because of steric 
hindrance. 

The spectrum of cw-phenyldibenzoylethylene 
which is the stable isomer,12 is quite different 
from the spectrum of the other dibenzoylethylenes 
(Fig. 2). This compound can be considered 
to be a benzoyl-substituted trans benzalaceto-
phenone rather than a substituted eis-dibenzoyl-
ethylene and the two bands arise from two essenti­
ally isolated chromophores: the band at 291 mjtt 
is due to the fraras-benzalacetophenone portion of 
the molecule and is quite similar to the band of 
im«5-benzalacetophenone itself which is found 
at 298 rmt.13 The band at 234 imt is due to the 
isolated benzoyl group which in a compound like 
dibenzoylethane has a band at 240 my.. The 
structure of this compound is shown in IV. 
The benzalacetophenone portion of the molecule 
is in one plane which is perpendicular to the plane 
of the benzoyl group. The trans isomer (V) 
has a spectrum like that of the other dibenzoyl­
ethylenes indicating that in this case the di-

(12) (a) Olivieri-Mandala, Out. Mm. UaU, 45, II, 138 (1916); 
(b) Lutz aod Bauer, result to be published shortly. 

(13) (a) Fischef, Ber., 1, 1191 (1874); (b) Cromwell arid Watson, 
J. Ori. CUm., 14, 411 (1949). 
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TABLE I 

SPBCTRAL ABSORPTION DATA FOR DIBBNZOYLETHYLENB AND RELATED COMPOUNDS 

Compound Isomer 

Dibenzoylethylene cis 
Dibenzoylethylene trans" 
Dibenzoylacetylene 
Dibenzoylethane 
Methyldibenzoylethylene cis" 
Methyldibenzoylethylene trans 
Methyldibenzoylethane 
Dimethyldibenzoylethylene cis 
Dimethyldibenzoylethylene trans 
Bromodibenzoylethylene cis 
Bromodibenzoylethylene trans 
Dibromodibenzoylethylene cis 
Dibromodibenzoylethylene trans 
Bromodibenzoylethane 
Phenyldibenzoylethylene cis" 

Phenyldibenzoylethylene trans 
Phenylbromodibenzoylethylene cis 
Phenylbromodibenzoylethylene trans" 
Diphenyldibenzoylethylene cis 
Diphenyldibenzoylethylene trans" 
Phenyldibenzoylethane 
Dimesitoylethylene cis 

Dimesitoylethylene trans" 

Dimesitoylacetylene 

Dimesitoylethane 

Benzalacetophenone cis 

Benzalacetophenone trans" 

In ethanol 
Xmax 

in mji 

260 
269 
272 
244 
258 
260 

252 
250 
268 
261 

302 
235 
258 

255 
254 

« X 10-

18.1 
18.2 
21.4 
26.5° 
22.1 
21.7 

13.0 
25.4 
23.4 
18.5 

21.0 
16.9 
29.6 

27.3 
32.4 

In isoOctane 
Xmax 
in m/i 

253 
265 
267 
240 
254 
258 
241 
249 
245 
265 
258 
260 
257.5 
247 
291 
233 
250 
256 
255 
255 
252 
241 
276 
239 
275 
235 
295 
234 
240 
247 
289 
225 
298 

t X 10-i 

17.8 
21.4 
22.7 
30.1"1 

24.3 
23.4 
27.0* 
15.7 
29.7 
22.1 
18.4 
20.0' 
25.9» 
23.5" 
18.9 
17.6 
25.0 
27.3 
31.1 
28.9 
32.9 
28.8' 

6.0 
11.8 
2.4 

20.8 
8.0 
13.2 
5.6 
14.0 
8.9 
12.2 
23.7 

G=-O frequency 
in infrared: 

X in microns 

6.06 
6.14 
6.14 
6.00 
6.06 
6.05 

6.05 
6.04 
6.07 
6.02-6. 
6.03 
6.03 

6.06 
6.406 

6.08 

10 

6.05 

6.03 
6.06 

6.04 

6.06 

" These are known by independent evidence to be the more stable isomers. h I t is not certain that this band is due to 
the carbonyl group. Secondary absorption maxima in m/i and t X 1O -3; "300,0.6; d278, 2.0; «278 (bifurcated), 1.7; 
/ 292 s , 7.0; »300*, 2.4; ''29O*, 1.9; ''272, 2.2 (*in these cases this secondary absorption is the approximate center point 
between two inflections on the main curve). 

benzoylethylene portion of the molecule is more 
or less planar and the phenyl group is in a plane 
perpendicular to it. 

IV cis, stable. V trans, labile. 

The introduction in two cases of a second sub-
stituent into the ew-phenyl-dibenzoylethylene 
to give on the one hand cw-diphenyl- and on the 
other cw-phenyl-bromo-dibenzoylethylene12b re­
sults in the disappearance of the benzalaceto­
phenone band and in the appearance of a band 
similar to that of the other disubstituted di-
benzoylethylenes at about 250 nut. 

The steric inhibition of resonance is greatest 
in the dimesitoylethylenes where the trans isomer 

has its band at 234 mn and the cis at 239 m,u, and 
where in both isomers there is in each case only 
weak absorption at greater wave lengths. Di-
mesitolyacetylene14 shows similar absorption char­
acteristics, whereas dimesitoylethane absorbs 
weakly at 240 m/j, and not at all at greater wave 
lengths. 

The isomeric benzalacetophenones have also 
been included in this study.16 The cis isomer, as 
will be seen from formula VI1 would be expected 
to be the less stable since the phenyl must overlap 
the carbonyl and cannot be coplanar with it. 
This is borne out by experiment. The long 
wave length band is at 298 my. for the trans isomer, 
with an extinction of 23.9.13 The corresponding 
band for the cis isomer, which is the labile one, 
is at a shorter wave length, 290 mju, and is much 

(14) For description of this compound see Lutz and Smithey, 
results to be published shortly. 

(15) For the preparation of the new cis isomer, see Lutz and Jor­
dan, THIS JOURNAL, 71, 4090 (I960). 
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TABLE I I 

INFRARED ABSORPTION BANDS OF DIBENZOYLETHYLENES IN MICRONS 

s means strong, m medium, and w weak intensity. Bands in the region of 3.4 and 6.8-7.3 microns were 
since these were obliterated by the mineral oil which has strong bands in these regions. 

Dibenzoylethylene 
cis 

6.06 s 
6.30 s 
6.37 w 
7.75 w 
8.20 s 
8.44 m 
8.5.5 w 
9.35 w 
9.72 m 
9.90 m 

10.00 m 
10.30 w 
10.68 m 
11.20 in 
12.18 m 
12.80 m 
13.12 m 
13.65 tn 

14.10 s 
14.5 m 

i 
6 

rans 
.14 s 

6.29 m 
6 
"7 

7 
8 
8 
8 
9 
9 
9. 

10. 

.36 w 

.59 s 

.80s 

.42 s 

.53 m 

. 63 m 

.68 m 
,82 s 
98 w 
10 w 

10.30 m 
12. 
13, 
14 

50 w 
10 w 
30 s 

Methyld 
CIS 

6.06 s 
6.20 m 
6.36 w 
7.70 w 
7.97 m 
8.21 s 
8.52 w 
9.55 w 

10.05 m 
10.16 m 
10.40 w 
11.50 vv 
11.80 in 
12.60 w 
12.88 m 
13. So 
14.20 s 
14.50 w 

ibenzoylethylene 
trans 

6 .05s 
6,18 w 
6.31 w 
7.70 w 
7.95 s 
8.20 w 

10.00 m 
10.70 w 
13.0 w 
13.60 m 
14.15 m 
14.50 m 

Dimethyldibenzoylethylene 
cis trans 

6.05 s 
6 . 1 2 m 
6.26 m 
6.34 w 
7.60 m 
7.80 s 
7 . 9 5 m 
8.30 m 
8.55 m 
9.1Ow 
9.30 w 
9 . 9 5 m 

10.40 s 
11.20w 
11.7Ow 
12.45 m 
13.30 w 
13.8-
14.00 s 
14.40 m 

6.04 s 
6.27 m 
6.33 w 
7 . 6 2 m 
8.00 s 
8 . 5 0 m 
9.20 w 
9.3Ow 

10.00 m 
10.35 m 
12.4Ow 
13 .35m 
13.95 s 

not inclu 

Dibenzoyl-
acetylene 

6.14 s 
6.33 m 
6.86 m 
8.00 s 
8.40 m 
8.60 m 
9.3Ow 
9 . 5 0 m 
9 . 8 0 m 

10.20 w 
12.58 m 
12.9Ow 
14.20 s 

Methyldibenzoyl-
ethane 

6.00 s 
6.30 m 
6.27 w 
7.47 m 
7.90 w 
8.11 m 
8.28 s 
8.50 w 

10.02 m 
11.28 s 
11.90 w 
12.68 
13.08 m 
13.75 m 
14.10 s 
14.50 m 

Phenyldibenzoylethylene 
cis trans 

Bromodibenzoylethylene 
cis trans 

Diphenyldibenzoylethylene 
cij traits 

6.06 s 
6.25 m 
6.40 s 
7.62 m 
7.80 m 
8.15 s 
8.28 w 
8.48 m 
9.60 m 
9 . 7 5 m 
9.85 m 

10.00 m 
10.77 m 
10.85 m 
11.5Ow 
12.30 w 
12.70 w 
13.05 s 
13.70 m 
14.25 m 
14.65 m 

6.08 s 
6.2Ow 
6.27 m 
6.34 w 
7.60 m 
8.00 s 
8 .15s 
8.50 m 
9.40 m 
9 . 6 5 m 
9.83 m 

10 .00m 
10.85 w 
11.20 w 
11.50 m 
12.60 m 
12 .75w 
13.10 m 
13.65 m 
13.85 s 
14.40 m 

6.07 s 
6.3Ow 
6.36 w 
7.50 s 
8.25 s 
8.53 w 
9.72 w 
9 . 8 8 m 

10.02 w 
10.70 w 
11.00 w 
12.90 m 
13.10 m 
13.90 m 
13.10 m 
13.90 m 
14.20 m 
14,60 m 

6.02 
6 . 1 0 s 
6.2Ow 
6.30 s 
6.35 w 
7.60 m 
8 .00s 
8.2Ow 
8.53 m 
9 . 3 0 m 
9.40 m 
9.78 m 
9.88 m 

10.00 m 
10.62 w 
11.30w 
11.8Ow 
12.53 m 
13.00 m 
14.10-
14.30 s 

6.03 s 
6.27 m 
7.65 m 
7.98 m 
8 .10s 
8.53 m 
9 . 2 1 m 
9.30 m 
9.72 w 
9.83 w 

10.70 w 
11.00 w 
12.50 m 
13.60 
14.10 m 
14.60 m 

6.03 s 
6.27 m 
6.34 w 
7.62 m 
8.10 s 
8 . 5 3 m 
9 . 5 2 m 
9 . 6 1 m 

10.70 w 
12.25 w 
12.85 m 
13.75 s 
14.78 s 

Dimesitoylethylene 
cis trans 

6.05 s 
6.25 s 
8.10 s 
8.67 m 
9.70 m 
9.90 m 

10.00 m 
11.35 m 
11.70 s 

6.03 s 
6.20 m 
7,70 w 
7,9.3 s 
8,24 m 
8 , 6 0 m 
9,52 s 
9,8Ow 

10 10 m 

Dimesitoyl-
acetylene 

6.06 s 
6.21 m 
7.97 s 
8 . 0 6 m 
9 . 6 0 m 
9.43 s 

10.14 w 
11.70 m 
13.40 m 

Benzalacetophenone 
cis trans 

6 .04s 
6.27 s 
6.38 m 
7.7Ow 
8.18 s 
9.3Ow 
9.70 w 
9.91 s 

10.02 m 

6 . 0 6 s 
6.24 s 
6.35 w 
7 . 5 0 s 
7.65 m 
7 . 8 0 m 
8.25 s 
9.65 w 
9.85 m 
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TABLE II (Continued) 
Dimesitoylethylene Dimesitoyl- Benzalacetophenone 

cis trans acetylene cis trans 

12.35w 11.20m 14.00m 10.83 m 10.10m 
11.74s 11.30m 13.35s 
12.95 w 12.19 m 14.60 m 
13.35 w 12.76 s 
13.90 m 13.02 m 

13.60 s 
14.20 s 
14.50 s 

weaker, but there is another and fairly strong 
band at 248 nyt, e X 10~3 = 1.34, which corre­
sponds very closely to the band for methyl vinyl 
ketone which is at 247.5 m/j.13b 

H N=I^ _ / 

VI cis, labile. VII trans, stable. 

Infrared Spectra.—The observed absorption 
bands are listed in Table II . Attention was 
directed to the 6 micron region (see also Table I) 
which contains the bands due to carbonyl groups 
and to ethylenic groups. These can usually be 
distinguished from each other since the latter 
are generally at slightly longer wave length and 
are much weaker. It has been shown by Hart-
well, Richards and Thompson16 that the exact 
position of the carbonyl band is determined by 
the amount of single bond character possessed 
by the carbonyl bond. The greater the con­
tribution of structure containing the grouping 
C + —O - , the longer is the wave length at which 
the band will appear. One would expect there­
fore that the structural changes which produce 
a bathochromic effect upon the ultraviolet spec­
trum would produce a similar effect upon the 
carbonyl frequency in the infrared. Inspection 
of Table I which contains the wave length of the 
carbonyl bands of the compounds studied shows 
that this is indeed the case in a qualitative way; 
however the difference between the wave lengths 
of the carbonyl bands are much smaller than are 
the differences between the maxima of the ab­
sorption bands in the ultraviolet, there being 
only a difference of 0.1 micron between the longest 
wave length, that shown by dibenzoylacetylene, 
and the shortest, that shown by methyldibenzoyl-
ethane, and with our instrument the wave lengths 
can only be read to an accuracy of 0.02 micron. 
For this reason and because it is not easy to deter­
mine extinction coefficients of the infrared bands 
the ultraviolet spectrum is more suitable for dis­
tinguishing a more stable from a less stable isomer. 

The compound CM-phenyldibenzoylethylene 
shows a very intense band at 6.4 microns. This 
wave length is rather long for either a carbonyl 
or an ethylenic band and it is too strong for the 

(16) Hartwell, Richards and Thompson, / . Chem. Soc, 1436 
(1948). 

latter. I t may not be fortuitous that this com­
pound which is the only member of the series 
possessing two intense bands besides the benzene 
ring band in the 6 micron region, is also the only 
one having two intense bands in the near ultra­
violet. As might be expected the band due to 
the ethylenic group at about 6.1 microns is 
stronger for the cis compounds than for the 
trans since the stretching of the double bond is 
accompanied by a greater change in dipole 
moment in the case of the cis isomers. The 
moderately intense bands at about 6.2 and the 
weak bands at about 6.25 microns are due to the 
benzene ring in the benzoyl group. 

Further studies in this field are in progress, 
including an investigation of the /3-aroylacrylic 
acids and related compounds. 
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Experimental 
Ultraviolet absorptions were determined using a 

Beckman DU quartz spectrophotometer, and 
solution concentrations of 0.00005 M. The sol­
vents, isooctane (2,2,4-trimethylpentane) and 
absolute ethanol, were distilled and their trans­
missions were checked against distilled water. 
In Fig. 2 are given typical absorption curves.17 

The infrared absorption curves were obtained 
with a Baird Associates spectrometer equipped 
with a rocksalt prism. The samples were mulled 
in mineral oil. 

Summary 
The relative stability of members of various 

pairs of geometric isomers of dibenzoylethylenes 
has been discussed. 

Ultraviolet absorptions were determined. In 
every case studied the extinction coefficient 
is larger for the more stable isomer. The effect 
of substituents upon the spectra has been shown. 
The spectrum of m-phenyldibenzoylethylene is 
that of a substituted benzalacetophenone rather 
than that of a dibenzoylethylene. 

A relationship has been pointed out between 
the Xmax of the ultraviolet band and the position 
of the carbonyl frequency in the infrared. 
ABERDEEN, MARYLAND, AND 
CHARLOTTESVILLE, VIRGINIA RECEIVED MARCH 13, 1950 

(17) Other curves from which some of the values in Table I were 
obtained, are included in a doctorate dissertation submitted to the 
University by the junior author (C. R. Bauer) August, 1950. 


