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Synthesis of 4, 5-Diphenyl Imidazolone
and Studies on its Fluorescent Effect

4, 5-Diphenyl Imidazolone is synthesized from

Benzoin, Urea, and Acetic acid catalyser.
Nowadays, it is being used as an optical bleaching
agent for wool and nylon textiles. Up to now,
only one process of synthesis has been known.

In order to find out the best conditions
governing the yield were examined under various
catalysers and conditions. In this experiment,
the summary of results were as follows.

a. On Acetic acid catalyser.

The maximum yield conditions were mol
ratio (Benzoin: Urea: Acetic acid)l : 2 : 14,
Acetic acid concentration 99.925. Reaction
temperature 115°C. Under reaction time of
2 hours, above yield was 96.4 2.

b. On Mineral acid Catalyser.

In using of Sulfonic acid, the color of
solution was changed dark purlish black.
With other mineral acid catalysers, in spite
of increasing of temperature, it was proved
that Benzoin floats on the solution, so that

_ this reaction could not be continue.
¢. On Phosphoric acid catalyser.

It was made clear that it can not be used
for this reaction.

d. On Sodium hydroxide catalyser.

As one of Alkali catalyser, Sodium

hydroxide was examined but this was
unsuitable substance for this reaction.
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e. On Formic acid catalysers.

The maixmum yield conditions were mol
ratio (Benzoin: Urea:Formic acid) 1:2: 30.
Formic acid concentration 85 2%. Reaction
temperature 150~110°C. Under reaction
time of 90 minutes, the best yield was
87 2.

Hereby, it was proved that organic acids such
as Acetic acid and Formic acid can be used.
When using Acetic acid, the yield was better
than Formic acid, but it takes longer reaction
time than Formic acid.

About the fluorescent effect, the temperature
of dye-bath must not be over 90°C. and the
ratio of 4,5 Diphenyl Imidazolone and water
should be from 1:50000. to 1:10000. It proved
that the best effect on textiles, and the best
condition were dye-temperature near 70°C. and
dye-time 15 minutes.
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Table 1.
Exp. ‘ Benzoin ' Urea C&fggﬁ)ﬂ Mol Ratio | Temp. ' Time Yield Yield
No. ® ® SO °C) | (min. (g @5
@ ® R
Al 5.3 1.4 { 14 | 11010 115 | 120 4.50 76.3
A 2 | 5.3 1.4 21 111014 " 115 120 4.67 79.2
A 3| 5.3 14 | 2 | 112 | 115 120 4.54 77.0
A4 53 1.4 63 L4215 | 13 4.45 75.5
As | 53 28 | 4] 1210 | 15 B 4.98 81.5
A6 | 5.3 2.8 21 11214 115 ' 120 5.69 95.4
A7 5.3 2.8 | 42 1 1:2:928 | 115 120 5.42 91.8
|
A8 5.3 2.8 63 | 1:2:42 ! 115 120 ’ 5.20 ‘ 88.1
A9 / 5.3 E 4.2 4 1310 | 115 120 5.34 90.5
Ao | 53 ! 4.2 21 ' 1314 ! 115 | 120 551 | 93.4
‘ | ! .
A1l ’ 53 | 42 2 1 13l 15 i 120 5.49 93.0
Az | 5.3 4.2 | 63 | 1:3: 42 J 115 | 120 5.26 89.2
A3 5.3 f 5.6 | 4 410 | s 120 4.27 72.4
A4 f 5.3 | 5.6 2l | 1:4:14 / 115 120 | 1.45 75.6
A 15 5.3 | 56 | 42 | 1:4:28 115 ’ 120 | 482 81.8
A 16 | g 5.6 63 1:4:42 s 120 474 | 80.3
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Tabe 2.
Exp. Benzoin, Urea CH,COOH | Ratio  Temp. | Time | Yield | Yield
| (e} H 224
No. (& €9} ) L (@) AE 9] (min) | (g (,a)7>\
A7 5.3 28 . 999 21.0 1214 115 120 5.69 1 96.4
A18 ' 53 2.8 95 22.1 1;2:14 120 130 5.58 94.7
A19 53 ° 2.8 90 233 | Lizi4 ‘ 115 200 4.67 79.2
A2 © 53 2.8 85 247 | L2il4 110 310 4.31 73.4
A2l 53 2.8 80 26.3 1214 1 110 450 414 70.1
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[ -
3 oon VN 3 0.5 65.8 0.5 49.8
) i . 075 83.3 0.75 73.3
510 min) -
B e 1.0 91.1 1.0 85.0
‘ 6 ) 1125 93.2 1.25 90.4
I N .. ' 15— \ 94.6 1.5 9255 !
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Table 4.
o] HCOOH | | - ‘ . |
Exp. Benzoin Urea ‘ ! . Temp. Time | Yield Yield
N | Tl @ | 8% MR ooy @i | ® @
H 1 5.3 14 2 ;220 100 120 . 0.80 15.4
H 2 5.3 2.8 26 1;2:20 105 120 1.66 24.8
H 3 5.3 4.2 26 1:3;20 110 120 - -
H 4 5.3 2.8 13 1:2:10 110 130 - —
H 5 5.3 2.8 39 1:2:30 105 90 5.02 | 85.1
L3k hral 7o BEERE) Wil ol sEAsl Ak ’Niﬁ%’o FIEEES 90 o= EREshel MK
Mol TokE ek, ol BRI —HEAiRA ARt l;kﬂﬁm fiEpe ko) A5 & A HO M
F{e & sk gl Mg o= 2ot 9}» 2 FiRE ek
Table 5.
Exp. Benzoin Urea HCOOH . Temp. | Time | Yield | Yield
No. @ | ® ‘ sg7;  MolRato  eocy 1 o(mim) | @ | D
H § | 5.3 1.4 13 LLlo | 105 90 | 4.03 | 68.3
H 7 53 1.4 25 1:1;20 | 105 9 | 410 69.5
H 8 | 5.3 1.4 39 1:1;37 105 | 90 4.07 . 69.0
H 9 5.3 1.4 52 19140 | 103 90 4.18 70.8
H 10 5.3 2.8 13 110 | 105 90 1.86 82.3
H 11 5.3 2.8 26 1;2:20 | 105 90 4.95 84.2
Hi12 | 5.3 2.8 39 0 1:2:30 & 105 90 | 5.02 85.1
H13 ' 53 2.8 52 1;2:40 | 105 90 | 4.99 84.6
Hi14 5.3 4.2 13 113,10 105 ][ 90 ~ 4.34 73.6
H 15 | 5.3 4.2 26 1;3: 20 \ 105 90 ! 4.48 75.9
H 16 | 5.3 4.2 39 1¢3: 30 105 90 4.67 79.2
H 17 | 5.3 4.2 52 1:3;40 | 105 90 4.83 81.8
H 18 5.3 5.6 B Law |10 90 429 72.7
H 19 5.3 | 5.6 28 1:4:20 | 105 90 4.30 73.0
H 20 53 5.6 39 1:4:30 105 i 90 4.35 73.8
H 21 53 5.5 52 1:4;40 ‘ 105 l 90 4.45 754
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H 22 5.3 k 2.8 39.0 88  1:2;30 105 90 5.02 85.1
H 23 53 2.8 40.4 85 . 1:2:30 | 105 | 90 511 836
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H 25 53 | 2.8 49.0 70 1230 105 © 90 | 4.05 | 588
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