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ABSTRACT

Several synthetic methods of terpinyl acetate using different catalysts such
as solid superacids (SO*, / MxOy, SO*, /SnO, - CeO, SO*, / SnO, - TiO,
SO*,/8n0, - TiO, SO%, / ZrO,and SO, / ZrO,- SnO, -Nd,0,), activated
carbon heteropolyacids, phosphoric acid / ionic liquid composite system,
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acidic functional polyether ionicliquid, SnCl, -5 H,O, acidicionicliquid and
acetic anhydride phosphate acid have been reviewed in the present paper.
Yields of terpinyl acetate are improved by the addition of the above
mentioned catalysts. Dueto low investment costs and simple process these

methods are having the advantages on other processes.
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INTRODUCTION

Terpinyl acetate isonetype of perfumesand the
colorless liquids. It is widely used as a synthetic
flavouring agent!¥. There aretwo stepsto synthesize
terpinyl acetate. Thefirst stepisthat terpilenol isgotten
by using turpentine asafeedstock. Thesecond stepis
that terpineol and acetic anhydridel react to produce
terpinyl acetate. Concentrated sulphuric acid isone of
themain cataysts, but apart from several advantages,
such asmore secondary reactiontaking place, lowyidd
and purity of terpinyl acetate, it hasalot of disadvan-
tagesalso. Lot of wastewater isdischarged duringthe
process causing severe environmental pollution prob-
lem and at the sametime equipmentsare corroded?.

Inthe present paper, synthetic methods of terpinyl
acetateusing different catal ysts such assolid superacids
(SO*, I MxOy, SO*, /SnO, - CeO, SO*, / SnO, -
TiO, SO*, / SnO, - TiO, SO*, / ZrO, and SO*, /
ZrO,- SnO, -Nd,O.), activated carbon
heteropolyacids, phosphoric acid/ ionicliquid compos-

itesystem, acidicfunctiond polyetherionicliquid, SnCl,
-5 H,0, acidicionicliquid and acetic anhydride phos-
phate acid with the microwave heating method have
also beenintroduced.

RESULTSAND DISCUSSION

Solid superacidsascatalyststo generateter pinyl
acetate

Yu Shitao®! experimented severa kindsof SO*, /
MxQy solid super acid, such as SO*,/ TiO, SO*, /
ZrO, SO*,/ SnO, and SO*, / Fe,O,, as catalysts to
synthesizeterpinyl acetate. Among of them, the cata-
lyst, SO*,/ TiO, hasthe highest catalytic activity. The
effect of the reaction conditions, such asthereaction
time, themolar ratio of terpineol to acetic anhydridel,
thereaction temperatureand theamount of SO*, /TiO,
had been studied. The best conditions were that the
reaction time, the molar ratio of terpineol to acetic
anhydridd, thereaction temperature and theamount of
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SO*,/TiO,were 7 hours, 1.0:1.7,60°C and 2.0 g,
respectively. Thehighest yield of terpinyl acetate was
84.5 %.

Guo Haifu used SO*, /SnO, - CeO, as a cata-
lyst to generateterpinyl acetate. Theeffect of reaction
conditionssuch asthereactiontime, themolar ratio of
terpineol to acetic anhydridd, thereaction temperature
and the amount of SO*, /Sn0O, - CeO, had been dis-
cussed. Thebest conditionswerethat thereactiontime,
themolar ratio of terpineol to acetic anhydride, there-
action temperature and the amount of SO, /SnO, -
CeO, were 3.5 hours, 1.0 : 1.2, 50 °C and 3 % (of
terpineol mass), respectively. Thehighest yield and se-
lectivity of terpinyl acetate were 98.3 % and 82.4%
Separately.

Zhao Qianrong® prepared SO*, / SnO, - TiO,
composite solid super acid by sol-gel method. SO,/
SnO, - TiO,was used asacatalyst and terpineol and
acetic anhydride asfeedstocksto produceterpinyl ac-
etate. The best conditionswerethat the reaction time,
themolar ratio of terpineol to aceticanhydridd, there-
action temperature and the amount of SO*, / SnO, -
TiO,were 5 hours, 1.0 : 1.8, 40 °C and 1.8 % (of
terpineol mass), respectively. Thehighest yield and se-
lectivity of terpinyl acetate were 98.7 % and 88.9%
separately. Therefore, SO*, / SnO, - TiO, has higher
catalytic activity and selectivity.

Wu Chunhud® studied to use nanometer solid
superacids SO*, / ZrO, as a catalyst to synthesize
terpinyl acetate. The best conditionswerethat there-
actiontime, themolar ratio of terpineol to acetic anhy-
dride, thereaction temperature and the amount of SO*
./ ZrO,were 5 hours, 1.0 : 1.3, 50 °C and 3 % (of
terpineol mass), separately. Thehighest yield of terpinyl
acetate was 100 %.

Li Shumin introduced rare earth solid super acid
SO*,/ZrO,- SnO, -Nd,O, asacatal yst to synthesize
terpinyl acetate. The effect of thereaction conditions,
such asthereaction time, themolar ratio of terpineol to
acetic anhydridel, the reaction temperature and the
amount of SO*, / ZrO,- SnO, -Nd,O, had been dis-
cussed. The best conditi onswerethat the reactiontime,
themolar ratio of terpineol to aceticanhydridd, there-
action temperature and the amount of SO*, / ZrO,-
SnO, -Nd,O,were 5 hours, 1.0: 1.5, 50 °C and 2 %
(of terpineol mass), respectively. The highest yield of
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terpinyl acetatewas 92.9 %.
Activated carbon heter opolyacidsasa catalyst

XieHui® explained how to use activated carbon
heteropolyacidsto synthesizeterpinyl acetate. The best
conditionswerethat thereaction time, themolar ratio
of terpineol to acetic anhydride, thereaction tempera-
ture and the amount of activated carbon heteropoly
acidswere5.5 hours, 1.0: 1.3, 70 °C and 4.8 % (of
terpineol mass), separately. Thehighest yield of terpinyl
acetate was 85.2 %. After activated carbon
heteropolyacidswasused 10 times, theyield of terpinyl
acetate till arrived at 80.3%.

Phosphoricacid/ionicliquid compositesystem as
acatalyst

Liu Shiwei™® introduced threekinds of H,PO,/[R
mim]BF, composite as catalyststo produceterpinyl
acetate Among of them, H,PO, / [C,mim]BF, and

PO, #{C,mim]|BF, both havehlgh catalytic activity.
H PO /[C,mim]BF, ‘wasthesample. Thebest condi-
ti onswerethat thereactiontime, themolar ratio of ter-
pineol to acetic anhydride, thereactiontemperatureand
the amount of H,PO, / [C, mim]BF, were 10 hours,
1.0: 1.5, 40 °C and 3 % (of terpineol mass), sepa-
rately. Thehighest yidd of terpinyl acetatewas 86.5 %.

Acidicfunctional polyether ionicliquid asacata-
lyst

Liu Shiwei™ introduced acidic functiond polyether
ionic liquid, 1-(3-sulfonic group)propyl — 3 -
polyoxyethyleneimi - dazol e dihydrogen phosphate
([HSO, - (CH,), - im - (CH,CH,0) H] H,PO,), as
acatayst to synthesizeterpinyl acetate. Effects of the
reaction conditions, such asthereactiontime, themolar
ratio of terpineol to acetic anhydridel, thereactiontem-
perature and theamount of acidic functiona polyether
ionicliquid had been discussed. The best conditions
werethat thereaction time, themolar ratio of terpin-
eol to acetic anhydridel, the reaction temperature and
theamount of acidic functional polyether ionicliquid
were 8 hours, 1.0 : 1.5, 40 °C and 1.5 g, respec-
tively. Thehighest yield and selectivity of terpinyl ac-
etatewere 99.5 % and 87.8 %, separately. After acidic
functional polyether ionicliquidwasreused 6 times,
theyield and selectivity of terpinyl acetatewere 99.4
% and 88.3 %.
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SnCl,- 5 H,0 asacatalyst

Zhao Qianrong*¥ described the synthetic method
of terpinyl acetate by using SnCl,-5 H,O asacatalyst.
Thebest conditionswerethat thereactiontime, themolar
ratio of terpineol to acetic anhydride, thereaction tem-
perature and theamount of SnCl,-5 H,O wereS hours,
1.0:1.4,30°C and 2.5 g, respectively. The highest
yield and selectivity of terpinyl acetatewere 94.1 %
and 93.3 % separately.

Acidicionicliquid asacatalyst

Ji Kaihui? used acidic ionic liquid, [HSO,-
pmim]H,PO, to synthesizeterpinyl acetate. The best
conditionswerethat thereaction time, themolar ratio
of n(a-pinene) : N([HSO,-pmim]HPO,) : n(chloroactic
acid) : n(acetic acid), thereaction temperature and the
amount of [HSO,-pmim]HPO, were 10 hours,5: 0.9
:5:14,40°C and 1.5 g, respectively. The highest
yield of terpinyl acetate was 85.6 %. After acidicionic
liquid wasreused 5times, theyield of terpinyl acetate
still reached 83.5 %.

Aceticanhydridephosphateacid asacatalyst with
microwaveheating method

Wu Chunhua*? explained how to use acetic anhy-
dride phosphate acid asacatayst with intermittent mi-
crowave heating method to synthesizeterpinyl acetate.
Thebest conditionswerethat thereactiontime, themolar
ratio of terpineol to acetic anhydride, thereaction tem-
perature (microwave power) and the amount of acetic
anhydride phosphate acid were 2 hours, 1.0 : 1.25,
100 W and 4 % (of terpineol mass), separately. The
highest yield of terpinyl acetate was 86.53 %.

CONCLUSION

Based onthe above discussi on and review, nanom-
eter solid superacids SO*, / ZrO, is one of the best
catdystsfor thehighest yied of terpinyl acetate (dmost
100 %). On the other hand, activated carbon
heteropolyacidsistheworst of the catalysts sincethe
maximum yield of terpinyl acetatewasonly 85.2 %.
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