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The ultraviolet spectra of organic solids can be
obtained by studying single crystals,® by examining
the powder sublimed or otherwise deposited onto
quartz plates,® or absorbed onto silicic acid,* and
by measuring the optical properties of a compacted
sample in which the absorbing substance has been
diluted with another material which is transparent
in the spectral region being investigated.® This
latter technique has been employed extensively in
the infrared region but neglected in the ultraviolet,
although it was proposed originally for both.

Recently we have found that the potassium bro-
mide disk method is applicable to the study of or-
ganic compounds in the 220400 mu range. The
spectra obtained from three widely divergent sam-
ples are shown in Figs. 1, 2, and 3, together with the
corresponding solution spectra.
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(1)(a) Present address: University of Tennessee, Knox-
ville, Tenn. (b) This paper is based on an M.S. dissertation
by M.E.C., University of Georgia, 1959.
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The principal advantages of this method are that
(1) only extremely small quantities of sample are
required; (2) sample preparation is easy and rapid;
(3) sample disks can be filed for future reference;
and (4) good quality spectra containing some fine
structure are obtained. In addition, the spectra are
free of solvent effects and should, therefore, be more
amenable to theoretical interpretation.

EXPERIMENTAL

All melting points are uncorrected. Ultraviolet deter-
minations were made with a Beckman DU quartz spectro-
photometer.

p-Bromoacetophenone was obtained from Matheson, Cole-
man, and Bell, and was used without further treatment.
It melted at 49-50° (lit.,* m.p. 49-50.5°).

Nitrosobenzene was prepared according to the directions of
Vogel’ and recrystallized three times from methanol to give
an analytical sample, m.p. 67° (lit.,® m.p. 67.5-68°).

3-Phenacylideneozindole was prepared by the method of
Lindwall and Maclennan.? After recrystallization twice
from ethanol, it melted at 193° (lit.,* m.p. 193-194°).

Sample preparation. A. Absolute ethanol solulions. Ana-
lytical solutions were prepared by standard volumetric tech-
niques to give a final concentration of 0.02 mg. sample
per ml. of absolute ethanol for all compounds examined.
Absorption measurements on these solutions were made with
1 em. silica cells using absolute ethanol as a blank.

B. Potassium bromide disks. Analytical grade potassium
bromide and the sample compounds were separately ground
in an agate mortar to approximately 200 mesh particle
size. The appropriate weight of potassium bromide was taken
and the desired weight of sample added directly, ita weight
being determined by difference from the weight of the mix-
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ture.’® The mixture was then thoroughly blended by fur-
ther grinding together, placed in a Perkin-Elmer potassium
bromide evacuable die, and pressed under approximately
25,000 p.s.i. (gauge) for 3 min. Spectral measurements were
made using the disk holder described by Waggoner!! with a
similarly prepared 400 mg. potassium bromide disk for a
blank.
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(10) The final compositions of the disks were: 0.06 mg.
of p-bromoacetophenone, 0.3 mg. of nitrosobenzene, 0.2 mg.
of 3-phenacylideneoxindole, each in 400 mg. of potassium
bromide.
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The preparation of divinylferrocene was at-
tempted in this laboratory by the use of diacetylfer-
rocene (I) as a starting material. This was reduced
to form bis [(1-hydroxyethyl) cyclopentadienylliron
(IT). This compound was previously reported as melt-
ing at69-71°.1 Infrared data and other evidence indi-
cate that the compound produced by reduction of
diacetyl{errocene with sodium borohydride in this
laboratory is in fact bis[{1-hydroxyethyleyclo-
pentadieny!liron II and has a melting point of 105-
106°.

The attempted dehydration of this dialcohol (I1)
produced a ecyelic ether (IIT) between the side
chains of the two cyclopentadiene rings of ferro-
cene rather than the desired divinyl ferrocene.

The infrared spectrum of II shows a strong hy-
droxy bond at 3.10 u. The carbonyl bond is absent
in the spectrum. Additional significant bonds
appears at 7.35, 7.60, 9.10, and 12.41 x. The in-
frared spectrum of. the ecyeclic ether IIT shows a
disappearance of the hydroxyl bonds. An ether
bond at 8.8 u can be cited as evidence for a cyeclic
ether. Other bonds appear at 7.68, 9.36, 9.88,
11.95, and 12.35 u.

EXPERIMENTAL

Diacetylferrocene was prepared by following the proce-
dure of Woodward (2).

Preparation of bis{(I-hydrozyethyl)cyclopentadienyl)iron.
In a liter one-neck flask, fitted with a reflux condenser, was
placed 27.0 g. (0.0985 mole) of diacetyl ferrocene, 7.56 g.
(0.2 mole) of sodium borohydride, and 200 ml. of isopropyl
alcohol. The mixture was refluxed for 5 hr. on a steam bath.

The solution was then evaporated to dryness by means of
an air stream and water was added to the residue to hydro-

(1) R. J. Graham et al.,, J. Am. Chem. Soc., 79, 3416
(1957).
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lyze the salt formed in the reaction. The product was then
extracted with ether. The ether was removed and a yellow
crystalline solid was obtained, which was recrystallized from
methanol The yield was 14.4 g. (53.4%,), m.p. 105-106°.

Anal. Caled. for C,yH,;40, Fe: C, 61.31; H, 6.57. Found: C,
61.36; H, 6.72.

Preparation of 1,1'-diethyl-a,a’-epozybiscyclopentadienyl-
gron (II)(IIT). In a 1-1. flask, fitted with a reflux condenser,
was placed 27.0 g. (0.0085 mole) of diacetylferrocene, 7.56
g. (0.2 mole) of sodium borohydride, und 200 ml. of iso-
propyl alechol. The mixture was refluxed for 5 hr. on a steam
hath.

The solution was then evaporated to dryness by means of
an air stream and 100 ml. of water containing 5 ml. of glacial
acetic acid was added to the residue to hydrolyze the salt
formed in the reaction. The product was extracted with
ether. The ether was evaporated and a yellow crystalline
solid was obtained. The product was recrystallized from
methanol. The yield was 11.2 g. (44.5%), m.p. 95-96°.

Anal. Caled. for CyH,O Fe: C, 65.52; H, 6.25. Found:
C, 653.53; H, 6.42.

Acknowledgment. This work was carried out as a
portion of work on a contract with the U. 3.
Army Quatermaster Corps.

UNIVERSITY oF Ruops Isuanp
KingsTown, R. 1.

(2) R. B. Woodward, M. Rosenblum, and M. C. Whiting,
J. Am. Chem. Soc., T4, 34568 (1952).

Preparation of 2,6-Dioxocyclohexanepropionic
Acid and 3-Oxoazelaic Acid from Glutaric
Anhydride
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The preparation of 8-oxoazelaic acid (5-oxono-
nanedioic acid) from disodioacetone dicarboxylic



