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ABSTRACT KEYWORDS
Resorcinol reacted with resorcinol in water to produce 2, 4 - dihydroxy- 2,4-
benzophenone (UV-214). Thequality of 2, 4 - dihydroxybenzophenone (UV- dihydroxybenzophenone;
214) was significantly improved by adding the phase transfer agent, such Resorcinol;
as methanol, N, N- dimethyl formamide, dimethylformamide, acetic acid, Benzotrichloride:
positive ion surfactants, negative ion surfactants, polyethylene glycols Uv-214;

and emulsifiers. Effects of different reaction conditions on the synthesis
of 2, 4 - dihydroxybenzophenone were discussed. The experimental results
showed that the purity and yield of 2, 4 - dihydroxybenzophenone by
adding 0.4 g octadecyltrimethylammonium bromide into the reaction mixture
reached 99.4 % and 95.7 %, respectively. It was pal e yellow and was used
as UV absorber without refinery. It was found that octadecyltrimethyla-
mmonium bromide was an ideal phase transfer agent.
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Phase transfer method.

INTRODUCTION dihydroxybenzophenoneisvery high, but the capital of

resorcinol and benzoyl chlorideisvery highandtheyidd

Therequirement of polymer aidsisincreased with
the deve opment of three synthetic materid indudtries. 2,
4 - dihydroxybenzophenone (UV - 214) and itsderiva
tiveasUV absorber areoneof additiveof high polymer
materids. 2,4 - dihydroxybenzophenoneisusedin poly-
ethylene (PE), polystyrene (PS), epoxy resin, unsatur-
ated polyester, coating, synthetic rubber’¥. UV -9, UV
- 53123, UV - 12004 and UV - B aregot by using 2,
4 - dihydroxybenzophenone asthefeedstock. Thetradi-
tional synthesis methods of 2, 4 -
dihydroxybenzophenonearelisted asfollows: (1) 2,4 -
dihydroxybenzophenoneisgot by usngresorcinol and
benzoyl chlorideasthefeedstock and Lewisacid (AICI,
or ZnCl,) as the catalyst. The purity of 2, 4 -

of 2, 4- dihydroxybenzophenoneisvery low. Thecata-
lyst of Lewisacid must beadded equivaent tothat of 2,
4-dihydroxybenzophenone. The catalyst of Lewisacid
hasto betaken off from thisreaction system after the
reaction is done. (2) Resorcinol reacts with
benzotrichloride under the condition of thegiventem-
peratureand the sel ected sol vent. Thecost of feedstock
ischeap and easily getsand theyield of the product is
high but the purity of the product isvery low. Themain
by-product (xanthene), whose color isorange, hasan
obviouseffect onthe quality of theproduct asthehigh
polymer materia(®. A lot of researchersmainly study on
how to obtainthe higher purity of the product by using
activated carbonl”® and vacuum ditillation®®. Inthispa
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per, effectsof different reaction conditionson the syn-
thesisof 2, 4- dihydroxybenzophenonewerediscussed.

EXPERIMENTAL

Feedstock and surfactant

Resorcinol (Germany product, purity > 99.5%);
benzotrichloride (Germany product, purity > 99.5%);
methanol (andyticd pure, Bejing Defu Chemicd Plant);
N, N - dimethyl formamide (anaytical pure, Kaifeng
Fat Industry); dimethylformamide(andytica pure, Benxi
Chemicd Plant); aceticacid (anaytica pure, Tianjing
Organic Plant); octadecyltrimethylammonium bromide
(andyticd pure, ShandongJining City Chemicd Indus-
try Ingtitute); 1827 (octadecyl dimethylbenzylammonium
chloride, industry product, Dalian Huaxin Chemical
Product LTD, purity > 80.5%); tetrabutylammonium
bromide (industry production, Beijing Daxing Fine
Chemistry Ingtitute); hexadecyl pyridinium bromide(in-
dustry production, Daian Huaxin Chemica Plant); in-
dustrid pureemulsifiers T-85 (polyoxyethylene sorbi-
tantal oil ester); 2000# (polyester sulphate); L-62 (poly-
ester); El-40 (polyoxyethylene caster oil); P-75 (poly-
ester); OP-10 (nonylphenol polyoxyethylene ether);
PEG-400 (polyethylene glycol-400); PEG-1000 (poly-
ethylene glycol-1000); PEG-1500 (polyethylenegly-
col-1500); PEG-6000 (polyethylene glycol-6000);
PEG-10000 (polyethylene glycol-10000).

Thesynthetic method

11 gresorcinol and 30 ml distillated water and 0.25
g surfactant or solvent are put into 100ml conical bea
ker which is heated to 40 °C with stirring. 19.55 g
benzotrichlorideisgradualy added into the conical bea:
ker and the bath’s temperature is kept at between 40
°C and 50 °C. After benzotrichloride is done, the bath’s
temperatureisheated to 70 °C. And it continues to stir
the conical beaker about one hour. The product is
cooled, filtered, washed to neutral and dried 36 hours
at 90 °C. The melting point of the product measured
withthecapillary met point measurement contrastswith
that of the analytical pure of 2, 4 -
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Figurel: Theinfrared imageof theproduct
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Figure 2 : The infrared image of pure 2,4 -
dihydroxybenzophenone

dihydroxybenzophenone (the melting point isbetween
45°C and 146 °C). The infrared image of 2, 4 -
dihydroxybenzophenone are doneon TJ-273-30 In-
frared Spectrophotometer. Theinfrared imagesof 2, 4
- dihydroxybenzophenone and pure 2, 4 —
dihydroxybenzophenoneareshownin Figure 1and 2,
respectively. The peak of 1450 cm~1600 cm?, 1624
cm™ and 3184 cm* arethe skeletal shake of benzene
ring, the carbonyl absorbing peak and the hydroxyl
absorbing peak, respectively.

Thereaction mechanism

Resorcinol inthedidtillated water syssemreactswith
benzotrichloride to produce 2, 4 - dihydroxybe-
nzophenonewith solvents. Thereaction Eq. (1) islisted
asfollows:

OH
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Resorcinol inthedistillated water system doesn’t
react with benzotrichloride to produce 2, 4 -

OH
NN O—CCB
0 -3

Because the melting point of 2, 4 -
dihydroxybenzophenone ranges between 145 °C and
146 °C, the melting point of the product is between
154 °C and 260 °C. Although 2, 4 -
dihydroxybenzophenone can be obtained by adding
dimethyl formamideor glacid aceticacid, itspurity and
yiddarevery low.

RESULT AND DISCUSSION

Effects of different solvents on yields of 2, 4 -
dihydroxybenzophenone

Benzatrichloridewasmddidributioninthedidtillated
water duetoitsimmiscibility. Thetouching probability
of resorcinol inthedistillated water system increased
with benzotrichloride by adding different solvents. Ef-
fects of different solvents on yields of 2, 4 -
dihydroxybenzophenonewereshowninFigure 3. The
quality of 2, 4 - dihydroxybenzophenonewassignifi-
cantly improved when different solventswere added
into the reaction system. The yield of 2, 4 -
dihydroxybenzophenoneincreased with theincrease of
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Figure 3 : Effects of different solvents on yield of 2, 4 -
dihydr oxybenzophenone
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dihydroxybenzophenonewithout any solvent. There-
action EqQ. (2) isexpressed asfollows:
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Figure4: Effectsof different positiveion surfactantson yields
of 2,4 - dihydr oxybenzophenone
theamount of solvents. Theexperimentd resultsshowed
that acetic acid wasone of the best cataysts.

Effects of different positive ion surfactants on
yieldsof 2,4 —dihydroxybenzophenone

Octadecyltrimethylammonium bromideisanided
phasetransfer catalyst becausethe melting point of the
product dmost reachesthetheoretica vaueand the pu-
rity of the product arrives at 99.7% based on liquid
chromatographical analyss. Hyaminehastwo ends. One
end hashydrophilic group and another end haslipophilic
group. Hyaminecantakeresorcinol inthedistillated wa
ter system into organic phase (benzotrichloride). Resor-
cinol fully toucheswith benzotrichloride soit prevents
xanthenes producing. Thelength of chain of lipophilic
group hasan obviouseffect onthe purity andyield of the
product. Thelongeristhechain of lipophilic group and
themoreactiveisthecatalytic property. Theexperimen-
tal resultsshowed that octadecyl trimethylammoniumbro-
midewasoneof thebest positiveion surfactants.

Effects of different negative ion surfactants on
yieldsof 2,4 —dihydroxybenzophenone

Negativeion surfactants (sodium dodecyl sulfate
—— @)u;am'c CHEMISTRY

Au Tudian Yournal



214

Synthesis of 2, 4 - dihydroxybenzophenone (UV-214)

OCAIJ, 10(6) 2014

Full Paper ==

and 1- dodecane sulfonic acid sodium salt) did not have
phasetransfer function dueto no positive center, but
they had emulsifying ability. They madebenzotrichloride
distribute smdl particles. Benzotrichloride could fully
98-
96|

— Sodium dodecyl sulfate

.| —@ 1-dodecane sulfonic acid socium salt

Yield of 2. 4 — dihwvdroxybenzophenone/%

| 1 | 1 | 1
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Anount of nezative 1on surfactants/g
Figure5 : Effects of different negative ion surfactantson
yiddsof 2, 4 - dihydr oxybenzophenone
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Figure6: Effectsof different polyethyleneglycol (PEG) on
yiddsof 2, 4 - dihydr oxybenzophenone
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Figure7 : Effectsof different emulsifierson yieldsof 2, 4 -
dihydr oxybenzophenone

touch withresorcinol. The phasetransfer property of
1-dodecane sulfonic acid sodium salt was better than
that of sodium dodecyl sulfate. Theyield and purity of
UV-531 werenot very hightY.

Effectsof different polyethyleneglycol (PEG) on
yieldsof 2, 4 - dihydroxybenzophenone

Polyethyleneglycol (PEG) had emulsifying ability
and moved benzotrichloridein water phaseinto resor-
cinol inorganic phase. Benzatrichloride could react with
resorcinol. Figure 6 showed effects of different poly-
ethylene glycol (PEG) on yields of 2, 4 -
dihydroxybenzophenone. The quality of 2, 4 -
dihydroxybenzophenonewasnot Sgnificantly improved
anditsmelting point waslow!.

Effectsof different emulsifierson yieldsof 2,4 —
dihydr oxybenzophenone

Emulsifiers had emulsifying ability and moved
benzotrichlorideinwater phaseinto resorcinol inorganic
phase. Figure 7 showed effects of different emulsfiers
onyiddsof 2, 4 - dihydroxybenzophenone. Yiddsof 2,
4 - dihydroxybenzophenonefirst increased and then de-
creased withtheincrease of emulsfiers, but themelting
point of 2, 4 - dihydroxybenzophenonewasvery lowts,

CONCLUSION

Based on the above mentioned results, discussion
and review, using benzotrichloride and resorcinol as
feedstocks methanol, N, N- dimethyl formamide,
dimethylformamide, acetic acid, positiveion surfactants,
negativeion surfactants, polyethyleneglycolsand emul-
sfiersascatayds, effectsof different reaction condi-
tionsonyieldsof 2, 4 - dihydroxybenzophenoneare
discussed. The experimental results show that
octadecyltrimethylammonium bromidewasone of best
phasetransfer agents.

REFERENCES

[1] H.J.Lu, Z.Linda, H.J.You; Synthesis of 2, 4 -
dihydroxybenzophenone (UV-214) with the phase
transfer method. J.Curr.Eng.Res., 2(2), 1-4 (2012).

[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).

Onganic CHEMISTRY o
Au Tudian Yournal



OCAIJ, 10(6) 2014

[3]

[4]

[5]

Yongmei Zhang

215

Z.L.Yang, K.C.Wang, B.B.Zhang, Z.B.Dong,
G.Yun, Y.Zhao; Pre-treatment of 2 - hydroxyl - 4 —
n - octyloxybenzophenone (UV-531) waste water.
Ind. Water & Wastewater., 2, 17-21 (2012).
S.X.Gao, Y.M.Huang, X.C.Luo; Study on the syn-
thesis of UV — 1200. Chem.Ind.Times, 1, 28-30
(1997).

S.Zou; The synthesisand application of ultraviol et
absorber UV - B. Hubei Chemical Industry, 2, 23-
24 (1999).

[6]

[7]
8]
[9]

—= Py/] Peper

J.P.Beau; Process for manufacture of
hydroxylalkoxybenzophenones. US 5629453,
(1997).

W.R.Ruby; Purification of benzophenones. US
3850988, (1974).

J.V.Swearengin; Method of purifying arylphenones
US 5777171, (1998).

K.C.Liu; Process for preparation of 2, 4 -
dihydroxybenzophenone. US 4568429, (1986).

e, Onganic CHEMISTRY
Au Tudian Yournal



