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ABSTRACT KEYWORDS
2, 4 - dihydroxybenzophenone (UV-214) reacted with 1 - bromododecanein Reaction condition;
K OH solution to produce 2-hydroxy-4-n-octaoxybenzophenones (UV-531). UV-531;

Effects of different reaction conditions such as the amount of cataly<t, the

Amount of catalyst;
amount of water and the reaction time on the synthesis of 2-hydroxy-4-n-

Amount of water;

octaoxybenzophenones have been discussed. The optimum molar ratio of Reaction time;
2, 4 - dihydroxybenzophenone to KOH to 1 - bromododecane to dimethyl 2, 4- dihydroxy
cetyl ammonium chloride to water and the reaction time were benzophenone (UV-214).

0.06:0.07:0.06:0.002:0.25 and 6 hours, respectively. Theexperimental results
showed that the yield of 2-hydroxy-4-n-octaoxybenzophenones by adding
dimethyl cetyl ammonium chlorideinto the reaction mixture reached 93.2 %.
It was found that dimethyl cetyl ammonium chloride was an ideal phase

transfer agent.  © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Therequirement of polymer aidsisincreased with
the devel opment of three synthetic materid industries.
2-hydroxy-4-n-octaoxybenzophenones(UV - 531) and
itsderivative as UV absorber are one of additive of
high polymer materials. 2-hydroxy-4-n-
octaoxybenzophenonesisused in polyethylene (PE),
polystyrene (PS), epoxy resin, unsaturated polyester,
coating, synthetic rubber®, Thetraditional synthesis
methodsof 2-hydroxy-4-n-octaoxybenzophenonesare
listed as follows: (1) 2-hydroxy-4-n-
octaoxybenzophenones is got by using 2, 4 -
dihydroxybenzophenone and 1 - bromododecane as
feedstocks and KOH asthe catalyst. The purity of 2-
hydroxy-4-n-octaoxybenzophenonesisvery high, but

the capital of 2, 4 - dihydroxybenzophenoneand 1 -
bromododecaneisvery highandtheyied of 2-hydroxy-
4-n-octaoxybenzophenonesisvery low. KOH must be
added equivalent to that of 2-hydroxy-4-n-
octaoxybenzophenones?. KOH has to be taken off
from thisreaction system after thereactionisdone. (2)
2, 4 - dihydroxybenzophenone reacts with 1 -
bromododecane under the condition of thegiven tem-
perature and the selected solvent. The cost of feed-
stock ischeap and easily getsand theyield of the prod-
uct ishigh but the purity of theproduct isvery low. A lot
of researchersmainly study on how to obtanthe higher
purity of the product by using activated carbon and
vacuum didtillation. Inthispaper, effectsof different re-
action conditions on the synthesis of 2-hydroxy-4-n-
octaoxybenzophenoneswerediscussed.
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Feedstock and surfactant

2, 4 - dihydroxybenzophenone (analytical pure,
WuhanAuxiliary Factory); 1 - bromododecane (ana-
Iytical pure, Shouduang Ocean Chemicd Plant); KOH
(82%, Shengyang Agent Factory);
alkyltrimethylammonium chloride (analytical pure,
Dandong Light Chemica Ingtitute) and dimethyl cetyl
ammonium chloride (andytical pure, GuangzhouAuxil-
iary Chemical Plant).

Thesynthetic method

12.84 gof 2, 4 - dihydroxybenzophenone, 11.58 g
of 1- bromododecane, 4.5gof digtillated water, 4.10g
of KOH and 0.72 g of dkyltrimethylammonium chloride

J

O OH

I
-C- {E J:‘L + CyHy; Br+ KOH

OH

RESULT DISCUSSION

Effectsof different amount of catalystson yields
of 2-hydr oxy-4-n-octaoxybenzophenones

1 - bromododecane was maldistribution in the
distillated water dueto itsimmiscibility. The probabil-
ity of touching of 2, 4 - dihydroxybenzophenonein
K OH solution increased with 1 - bromododecane by
adding different cataysts. Effectsof different amount
of catalysts on yields of 2-hydroxy-4-n-
octaoxybenzophenoneswereshownin TABLES 1 and
2. KOH first reacted with UV-214 to produce anion

C,H,O; which dissolved in the water phase. 1 -

bromododecane dissol ved in the organic phase. 1 -
bromododecane quickly touched and reacted with by
increasing the amount of dimethyl cetyl ammonium
chloride. The yield of 2-hydroxy-4-n-
octaoxybenzophenonesincreased with theincrease of
theamount of catal ysts (al kyltrimethylammonium chlo-
rideor dimethyl cetyl ammonium chloride). Hyamine
hastwo ends. One end has hydrophilic group and an-
other end haslipophilic group. Hyamine cantakein
KOH solution into organic phase (1 -
bromododecane). Thelength of chain of lipophilic
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or dimethyl cetyl ammonium chloridewereput into 100
ml conica beaker whichwasheated to 110 °C with stir-
ring. Thebath’s temperature was kept at between 110
°Cand 120 °C. And it continued to stir the conical bea-
ker about 6 hours. The product was cooled, filtered,
washed to neutral and dried 40 hours at 90 °C. The
melting point of the product measured with thecapillary
melt point measurement contrasted with that of theana:
lytical pureof 2-hydroxy-4-n-octaoxybenzophenones
(themelting point isbetween 47°C and 49 °C).

Thereaction mechanism

2, 4 - dihydroxybenzophenonein KOH solution
reacted with 1 - bromododecane to produce 2-hy-
droxy-4-n-octaoxybenzophenones. Thereaction Eq.
(1) waslisted asfollows:

O OH

I
[%Cﬁ'&j\ +KBr+ H,0 (g
# w o,

group hasan obviouseffect on theyield of 2-hydroxy-
4-n-octaoxybenzophenones. Thelonger isthechain
of lipophilic group and themoreactiveisthecatalytic
property. The experimental results showed that the
catalytic ability of dimethyl cetyl ammonium chloride
was better than that of alkyltrimethylammonium chlo-
ride.

TABLE 1: Effects of different amount of dimethyl cetyl
ammonium chloride on yields of 2-hydroxy-4-n-
octaoxybenzophenones

Amount of dimethyl

] Amount Yield
cetyl ammonium
) of UV-531,g of UV-531, %
chloride, g

0.50 17.55 89.7
0.72 18.23 93.2
0.92 18.30 93.6
1.10 18.41 94.1

Note: the amount of UV-214, 1 - bromododecane, KOH, water
and thereaction timewere 12.84 g, 11.58 g, 4.10 g, 450 g and 6
hours, respectively.

Effectsof different amount of water on yields of
2-hydr oxy-4-n-octaoxybenzophenones

TABLE 3 presented effects of different amount of
water on vyields of 2-hydroxy-4-n-
octaoxybenzophenones. KOH first reacted with UV-
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214 to produce anion which dissolved in the water
phase. When the amount of water increased, thea ka-
linity of decreased. Theexperimental results showed
that theyield of UV-531 decreased with theincrease
of theamount of water.

TABLE 2 Effects of different amount of
alkyltrimethylammonium chlorideon yieldsof 2-hydr oxy-4-
n-octaoxybenzophenones

Amount of _
. . Amount Yield
Alkyltrimethylammonium
, of UV-531, g of UV-531, %
chloride, g
0.50 13.38 68.4
0.72 13.71 70.1
0.92 13.97 714
1.10 14.18 725

Note: the amount of UV-214, 1 - bromododecane, KOH, water
and thereaction timewere 12.84 g, 11.58 g, 4.10 g, 450 g and 6
hours, respectively.

TABLE 3: Effectsof different amount of water onyieldsof 2-
hydr oxy-4-n-octaoxybenzophenones

Amount Amount Yield
of water, g of UV-531, g of UV-531, %

45 18.23 93.2

7.0 17.82 91.1

9.0 17.49 89.4

11.0 17.12 875

Note: the amount of UV-214, 1 - bromododecane, KOH, dim-
ethyl cetyl ammonium chloride and the reaction time were
12.84 g, 11.58 g, 4.10 g, 0.72 g and 6 hours, respectively.
Effectsof different reaction timeon yie dsof 2-hy-
dr oxy-4-n-octaoxybenzophenones

TABLE 4 showed effectsof different reactiontime
onyieldsof 2-hydroxy-4-n-octaoxybenzophenones.

TABLE 4: Effectsof different reaction timeon yieldsof 2-
hydr oxy-4-n-octaoxybenzophenones

. . Amount Yield
Reaction time, h
of UV-531, g of UV-531, %
5.0 17.74 90.7
6.0 18.23 93.2
7.0 18.27 93.4
8.0 18.31 93.6

Note: the amount of UV-214, 1 - bromododecane, KOH, dim-
ethyl cetyl ammonium chloride and water were 12.84 g, 11.58 g,
4.10 g, 0.72 g and 4.50 g, respectively.
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Theyield of 2-hydroxy-4-n-octaoxybenzophenonesin-
creased with theincrease of thereactiontime. Theyidd
of 2-hydroxy-4-n-octaoxybenzophenonesamost did
not change when the reaction time was more than 6
hours.

CONCLUSION

Effectsof different reaction conditionssuch asthe
amount of catalyst, the amount of water and thereac-
tion time on the synthesis of 2-hydroxy-4-n-
octaoxybenzophenones were studied, and these are
summarized asfollows:

1) Thecatadyticability of dimethyl cetyl ammonium
chloride was better than that of
dkyltrimethylammonium chloride.

2) Theyield of UV-531 decreased with theincrease
of theamount of water.

3) The yield of 2-hydroxy-4-n-octaoxybenzo-
phenonesa most did not changewhen thereaction
timewasmorethan 6 hours.

REFERENCES

[1] S.Q.Zhang; Practical Fine Chemistry Manual.
Beijing: Chemistry Industry Press, (1996).

[2] S.Gu, GR.Peng; Study on the synthesis of 2-hy-
droxyl-4 -n-octyloxybenzophenone (UV-531).
Jiangsu Chem.Ind., 5, 26-27, 38 (2008).

ey, Onganic CHEMISTRY
Au Tudian Yournal



