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The crystai and molecular structure of 1,3-diphenyl-

. *
1,3~-propanedione enol

By Frederick J. Hollander, David H. Templeton and Allan Zalkin
Lawrence Berkeley Laboratory and Department of Chemistry,

University of California, Berkeley, California 94720 U.S.A.

The structure of 1,3-diphenyl-1l,3-propanedione enol
has been redetermined. The crystals are orthorhombic,
space group Pbca, with a = 10.853(1) &, b = 24.441(1) A,
c =8.755(1) & at 23°C; d_ = 1.28 gn/en’ for Z = 8, |
go = 1.22 gm/cms. The st;ﬁcture was refined to a final R
vzlue of 0.027 on 1070 X-ray data. The results of the
analysis are very close to those of thé previous

determination, and parameters are compared.

*Work performed under the auspices of the

U.S. Atomic Energy Commission.



The crystal structure of 1,3-diphenyl-1,3-
prbpanedione (HDPP), I, was solved as part of a .study
of complexes of its anion with alkaline-earth metals
(Hollander,.1972) before we learned of another
determination of the structure (Williams, 1966). We
report our results for comparison with the earlier |
work as an example of two accurate determinations of

. the same structure.

(1)

The HDPP was recrystallized from aqueous ethanol.

The crystals are orthorhombic, space group Pbca. The

cell dimensions are a = 10.853(1) &, b = 24.441(1) &, and

c = 8.755(1) A at 23°C as determined by least-squares

on twelve_well—centereﬁ.reflections in good agreement

with the previous work (a = 10.857(2), b = 24.446(5), and

c = 8.756(2) 8). Intensity data were collected on a
crystal of dimensions 0.19 mm x 0.23 mm x 0.12 mm
using monochromatized CuKa f;diation and a 6-26 scan
technique on a Picker automatic diffractometer. 1724

unique data were collected, of which 1070 had F >o(F)

and were included in least-squares.
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The structure was solved by direct methods
using R. L. Long's (1965) sign determination pfogram.
The structure was refined by 1east4squares to a
final R, = 3| A-F—l/E‘Eol - 0.027, with isotropic thermal
parameters for hydrog;h and anisotropic parameters for
the other atoms. Details are given elséﬁhere
(Hollander, 1972).

Our resﬁlts are similar but not identical to
those of Williams (1966). The parameters are compared
in Tablell. |

We used individual thermal parameters for
hydrogen atoms, which Williams did_not, and reduced

R. to 0.027 compared with Williams' R. = 0.059.

1 1

Discrepancies in parametérs are as great as ten times
the standard deviations estimated in the present work,
but the significance of these differences is.obscuréd
because Williams failed to report standard deviations.
However, consideration of the distances and angles

(for which Williams does give standard deviations)
reveals no diff'erences between the two structures that are
much greater than the sum of the standard deviations

for each. The differences in thermal parameters may
also be of lititle statistical significance, but they are
sufficient to cast some doubt on the details of the
analysic of thcrmal motion presented by Williams.

Distances for this determination are given in Table 2.



The hydrogen atom in the hydrogen bond, H(29), is found more
nearly eqﬁidistént from the two oxygen atoms than in the
earlier determination, and shifts of slightly less than

one standard deviation in its coordinates would make it
exactly équidistant. The differences in the
0(16)—C(13)—C(14)—C(15)—0(17) distances indicate a
slight preference for the tautomer with H(29) on 0(17) as in

the earlier study.
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Table 1. Comparison of coordinates and thermal
pérameters. The standard deviation of the least
significant digits of the parameters of the present
study are given in parentheses. Standard deviations
were not reported by Williams. The form of the
temperature factor (B's in units of KZ) is : T =
exp(-0.25(B  h%ax® + By k“bx? + B 1%c*% + 2B,

klb*c*)) for anisotropic, and

hka*b* +

2B, hla*c* + 2B

13 23
T = exp(—@_sinze/xz) for isotropic thermal parameters.
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Table 2. Bond distances (&)%. Distances are not corrected

£

or thermal motion

Atoms - Distance Atoms Distance
c(1) c(2) 1.391(2) c(13) 0(16) 1.287(2)
c(2) c(3) 1.379(3) ‘c(15) 0(17) 1.304(2)
c(3) | c(4) 1.368(3) 0(16) o(17) 2.460(2)
c(4) c(5) 1.372(3) c(z2) H(18) 0.97(2)
¢(s) c(6) 1.381(3) - C(3) H(19) 0.96(2)
c(6) c(1) 1.384(2) c(4) H(20) 1.04(2)
c(7) c(8) 1.400(3) c(5) H(21) 1.00(2)
c(s) c(9) 1.376(3) c(s) H(22) 0.95(2) -
c(9) c(10) 1.371(3) c(8) H(23) 0.99(2)
c(10) c(11) 1.374(3) c(9) H(24) 0.98(2)
c(11) 0(12)' 1.379(3) c(10) H(25) 0.92(2)
c(12) c(7) 1.387(3) c(11) H(26) 1.00(2)
c(1) c(13). 1.479(2) c(12) H(27) 0.97(2)
c(13) c(14) 1.408(3) c(14) H(28) 0.96(2)
c(14) c(15) 1.382(2) 0(16) H(29) 1.28(3) '
c(15) c(7) 1.476(3) 0(17) H(29) 1.22(3)

(a) Standard deviation of least significant digit(

is given in parentheses.
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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