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These dyes all have a 2-(4-pyridyl)-1,3-oxazole structure one dye, The synthesis of
dye, 2-(N-methyl-U-pyridiniun)phenanthro(9,10-d]-1,3-0xazole tosylate (1) has been
completed. Preliminary testing has Qhown this dye to have a quantum fluorescence yi
2.90. L absorbs at 410 nm. (e = 2.3 x 164 Mnd fluorescea at 534 nm in ethanol.
Deternination of the lifetime and output under optimum conditions is yet to be done.
2 continuing on the preparation of derivatives o I with methoxy groups on the
senanthrene ~ing.

Three aminoketone hydrochlorides derived from 1-indanones have been prepared.
are 2-amino-i-indanone, 3,3-dimethyl-2-amino-1-indanone and

the corresponding 2-(U-pyridyl)-1,3~oxazoles. _ b _:

Tnis report describes the progress made in attempts to prepare seven laser dyes.
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S-metnoxy-3, 3-dimethyl-2-amino-1-indanone. Attempt\ are being made to convert these into
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19. ABSTRACT
An attempt was made to prepare a 2-(4-pyridyl)-1,3-oxazole from the 9,10 bond of

acenaphthene. The process worked, but the product condensed to form a a Diels-Alder
adduct. The simple oxazole could not be isolated. '
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SYNTHESIS OF LASER DYES
FINAL REPORT

Mr. Joe Chien has succeeded in preparing laser dye Ia. He reacted
phenanthraquinone with hydroxylamine to prepare a monooxime. The monoximine
was reduced with hydrogen over Pd/C in methanol-HC1l-H,0 solution to the
aminoketone hydrochloride. The oxazole was prepared by refluxing the
aminoketone hydrochloride with isonicotinic acid in phosphorous oxychloride.1

Methylation of the oxazole with methyl p-toluenesulfonate gave dye la. The

experimental details are in his M.S. Thesis.?2

&4
0
l +
/ O M-Co1
N 3
Tos_
R
I a. R=H
b. R=OCH3

Dye Ia has been tested in methanol at MICOM in a Phase-R flash pumped
laser. It had a lasing output of 9.81X0.24 mJ compared to Rh-6G of
66 mJ, both at 20 KV. The threshold was 11 KV. These tests were preformed in
the presence of air and with no U.V. filter. These tests were not conducted
under ideal conditions. Fletcher and coworkers tested a whole series of
oxazole dyes and reported the best output is obtained using an argon
atmosphere, aqueous alcohol as the solvent and a 1% caffeine ultraviolet

filter.3 It is important that Ia be retested under these conditions. The

absorption of Ia was at U410 nm (£=2.09 x 104) and the fluorescence spectrum

was at 521 nm. i
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Bob Kubin at the Naval Weapons Center at China Lake, California also
examined Ia. He found the absorption to be at 410 nm (e=2.3 x 10”) and the -
fluorescence at 534 nm in ethanol. He also found that the fluorescence
quantum yield of Ia was 0.99 in ethanol.

The high fluorescence quantum yield suggests that Ia should be retested
in a flash pumped laser under more ideal conditions. Further, since the
introduction of methoxy groups has been shown to i{ncrease the output and
increase the photostability of oxazole dyes,3 it is important that dye Ib be
prepared. With this in mind, a procedure for preparing 4-methoxy-2-
bromotoluene from commercially available 4-nitro-2-bromotoluene has been
worked out using standard procedures. We attempted to run the Ullman reaction
on 4-methoxy-2-bromotoluene using the standard procedure of heating it with
copper bronze. The reaction failed. We are now approaching this problem in
the following way. If UY-methoxy-2-bromotoluene can be oxidized to
4-met hoxy~2-bromobenzaldehyde, it should be possible to use the so called low

temperature Ullman r‘eactionu to prepare the dialdehyde II.
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phenanthrene, which on oxidation with chromic acid should give the needed
starting material, 3,6-dimethoxy-phenanthraquinone III. Conversion to Ib
using the Ia procedure should be straight forward.

Joe Chien also attempted to prepare dye IV. Starting with
acenaphthaquinone, the monooxime was prepared easily. Reduction over 50% Pd/C
in methanol-HCl-H,0 gave the required aminoketone hydrochloride in good yield.
Conversion of the aminoketone hydrochloride to the oxazole was attempted using
both the one step procedure in which the aminoketone and isonicotinic acid
were refluxed in phosphorus oxychloride and by the two step procedure in which
the aminoketone was reacted with isonicotinoyl chloride in pyridine to give
the amide, followed by refluxing of the amide in phosphorus oxychloride.
Neither of these procedures gave the expected oxazole, but instead gave a
compound whose structure is believed to be V, based on "UNMR and '3CNMR

information.

v v
This appears to be a Diels-Alder adduct of the expected product IV. Exactly
how V is forued is not at all clear. V fluoresces only weakly and therefore

has not been tested as a laser dye.




Dr. T. S. Subramanian and Dr. Hall have been attempting to prepare dyes

Via, b, and c.
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R + Cl

VI a. R=R'=H VII

b. R=CH3,R'=H

c. R=CH3,R' =0CH3
The needed starting material for VIa, 1-indanone, was commercially available.
The aubsatituted 1-indanones for preparation of VIb and VIc were prepared by
addition of phenylmagnesium bromide or m-methyoxyphenylmagnesium bromide to
ethyl isopropylidenecyanoacetate.5 Hydrolysis and decarboxylation in base
gave 3-phenyl-3,3-dimethylpropionic acid and 3-(3-methoxyphenyl)-3, 3-
dimethylpropanoic acid respectively.6 These compounds were cyclized to
3,3-dimethyl-1-indanone and 5-methoxy-3,3-dimethyl-1-indanone by heating with
polyphosphoric acid.” The 1-1ndanones were all converted to the 2-oximes by
reaction with butyl nitrite under acid conditions.8 Reduction of the oximes
in methanol-Hp0-HCl with hydrogen over 5% Pd/C gave the hydrochlorides of the
correaponding 2-amino-i-indanones (VII).

Conversion of VIIa to VIa using either the one step or two step
procedures described above gave only traces of the hoped for product. When
the isonicotinoyl amide of VIIa was refluxed in phosphorousoxychloride the
reaction turned dark brown and then black and the only product was a black
insoluble solid resembling charcoal. Shortening of the reaction time gave

traces of the dye and ctarting material. Attempts to cyclize the amide by
6




refluxing in acetic anhydride gave back starting material, Heating of the
amide in polyphosphoric acid or in Pp0g-chloroform gave an insoluble polymer.
We are currently attempting to cyclize this amide using 85% phosphoric acid

and acetic anhydride mixtures.
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