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INTRODUCTION

Morbidity and mortality due to malaria are increas-
ing in the developing world[1]. An estimated 300 to 500
million clinical cases and 1.5 to 2.7 million deaths occur
each year due to malaria[2]. Artemisinin, an unusual ses-
quiterpene lactone bearing endoperoxide linkage, is iso-
lated from the Chinese medicinal herb artemisia annua[3-

5], is widely used to treat malaria in various countries.
However, for its high recent recrudescence rate and its
low solubility in both oil and water, the utility of artemisinin
as an antimalarial medicines are limited to great extent[6-

8]. As a semi-synthetic derivative of artemisinin, arteether
possess more lipid soluble and effective antimalarial than
artemisinin[7,9], is consider as one of the most rapidly act-
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ABSTRACT
A one-pot preparation of anti-malaria arteether was developed. The influ-
ences of the trifluoroactic acid amount, reaction temperature, pH value as
well as reaction time were studied in this paper.
 2011 Trade Science Inc. - INDIA

ing antimalarial today and has been used as a very effec-
tive medicine to treat malaria, especially for the high-risk
malaria patients and for the multi-drug resistant malaria
parasite in the world with high cure rate ranged from 93
to 100% and low recrudescence rate[1,10-13]. Currently,
arteether was normally prepared in two steps. In the first
step, artemisinin is reduced with NaBH

4 
in CH

3
CH

2
OH

to prepared dihydroartemisinin, in the second step,
dihydroarte- misinin was conversion to arteether by
ethylation. And this would suffered from some draw-
backs, for example, high expense, inflammable and ex-
plosive, and long process lead to low yield of arteether.
In recently years, we developed an efficient and facile
one-pot preparation process for arteether. Herein, we
are glad to report our results.
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RESULTS AND DISCUSSION

Arteether could be given readily by a trifluoroactic
acid induced one-pot synthesis process. Experiment
results show that the trifluoroactic acid amount, reac-
tion temperature, pH value as well as reaction time could
influence the reaction (TABLE 1).

TABLE 1 showed that addition of trifluoroactic acid
was favorable to the yield increase obviously. In the
absence of trifluoroactic acid, 52.0% yield of arteether
was obtained (entry 2, TABLE 1), while the yield in-
creased rapidly to 84.9% in the presence of 10 mmol
of trifluoroactic acid (entry 1, TABLE 1). The amount
of trifluoroactic acid could influence the yield, experi-
ments shows that 10 mmol of trifluoroactic acid was
the optimum amount (entries 1-5, TABLE 1).

Reaction temperature plays a important role in this
reaction, controlled the temperature in a range of 0
~5C, the optimum yield was obtained (84.9%, entry
1, TABLE 1), higher temperature lead to yield decrease
sharply (entries 6-7, TABLE 1), this might be explained
by high temperature lead to further dehydration of in-
termediate dihydroartemisin in the process.

The pH value was also observed influencing the
reaction to some extent. When pH value was con-
trolled at 2, the reaction proceeded readily with opti-
mum yield (84.9%, entry 1, TABLE 1), higher or lower
pH value lead to yield decrease directly: e. g. when
the pH value was controlled at 1, a lower yield was
obtained (72.7%, TABLE 1), meanwhile, higher pH
value also lead to yield decrease obviously (entries 8-
11, TABLE 1).

In summary, we have developed a convenient
trifluoroactic acid induced one-pot synthesis of
arteether.

EXPERIMENTAL

Analysis and instruments
1H and 13C NMR spectra were recorded in CDCl

3

on a Bruker Avance 600 DRX spectrometer using TMS
as an internal standard. IR spectra were obtained in
KBr disks flake on RFX-65 FTIR spectrometer. GC-
MS were recorded on a HP 6890-5937 mass spec-
trometer. Elemental Analyses were performed on a

Heraeus CHN-O Rapid elemental analyzer instrument.
HF

254
 plates were used for analytical TLC chromatog-

raphy.

General procedure for the preparation of arteether

A ethanol solution (800 ml) of artemisinin (22.85
g, 0.081 mol) was stirred at 0~5C, KBH

4 
(0.018 mol)

was added in the mixture within 30 minutes.
The homogeneous solution was stirred at 0~5C

for 3 h before trifluoroactic acid (15 mmol) was added,
the pH value of this mixture was steadily controlled at
2. The mixture was allowed to stir at 0~5C for an-
other 3 h (Scheme 1). Filtration, and washed the resi-
due with saturated NaCl solution, crude product was
given. The product was purified via flash column chro-
matography using hexane as eluent and the product was
a mixture of - and -isomers, which was isolated in
the ratio of 30 : 70 and calculated on the basis of 1H
NMR.

Arteether

White cream crystalline powder, m. p. 79 ~ 81C.

-Arteether
1HNMR(600MHz, DMSO-d

6
): 0.84(3H, d, J = 7.2

Hz, CH
3
), 0.89(3H, d, J = 5.9 Hz, CH

3
), 1.26(3H, s,

TABLE 1 : Trifluoroactic acid induced one-pot synthesis of
arteethera

Entry T/C t/h pH 
trifluoroactic acid 

amount/mmol 
Yield b /% 

1 <5 6.5 2 10.0 84.9 

2 <5 6.5 2 _c 52.0 

3 <5 6.5 2 5.0 68.2 

4 <5 6.5 2 15.0 83.5 

5 <5 6.5 2 20.0 82.9 

6 10 6.5 2 10.0 41.2 

7 25 6.5 2 10.0 23.4 

8 <5 6.5 3 10.0 76.3 

9 <5 6.5 4 10.0 55.4 

10 <5 6.5 6 10.0 38.5 

11 <5 6.5 1 10.0 72.7 
aReaction conditions: artemisinin (20 g, 0.081 mol) was dissolved
in ethanol (800 ml), with the mixture stirred at 0 ~ 5C,
KBH

4
(0.018 mol) was added in batches (within 30 minutes).

After stirring for 3 hrs, trifluoroactic acid was added (pH was
controlled for 2), the mixture was stirred for subsequent 3 h.
bYields determined by GC analysis. c In the absence  of
trifluoroactic acid
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CH
3
), 0.96(3H, t, J = 6.5 Hz, CH

3
), 1.10 ~ 1.15(1H,

m, H-1), 3.17 ~ 4.02(m, 2H, OCH
2
CH

3
), 4.26 (1H,

d, J = 10.0 Hz, H-12), 2.29 ~ 2.34(1H, m, H-11),
5.09 (1H, s, H-5), 1.30 ~ 1.34 (1H,  m, H-7); 13CNMR
(150MHz, DMSO-d

6
): 51.8(C-1), 25.1(C-2), 35.4(C-

3), 102.1(C-4), 86.7(C-5), 81.8(C-6), 44.3(C-7),
23.4(C-8), 34.6(C-9), 35.7(C-10), 32.0(C-11),
93.6(C-12), 14.7(C-13), 19.4(C-14), 29.1(C-15),
62.8 (-OCH

2
-), 15.6(CH

2
CH

3
); IR (KBr) í (cm-1):

2980, 1491, 1385, 1143, 1026, 885, 841; FABMS:
m/z 313 (M++H), 267[M- OCH

2
CH

3
]+.

-Arteether
1HNMR(600MHz, DMSO-d

6
): 0.84(3H, d, J = 7.1

Hz, CH
3
), 0.90(3H, d, J = 5.9 Hz, CH

3
), 1.27(3H, s,

CH
3
), 0.96(3H, t, J = 6.5 Hz, CH

3
), 1.10 ~ 1.15(1H,

m, H-1), 3.23 ~ 4.02(m, 2H, OCH
2
CH

3
), 4.67(1H,

d, J = 4.0 Hz, H-12), 2.29 ~ 2.34(1H, m, H-11), 5.20
(1H, s, H-5), 1.28~1.33(1H, m, H-7); 13CNMR
(150MHz, DMSO-d

6
): 51.8(C-1), 25.5(C-2), 35.5(C-

3), 103.1(C-4), 88.0(C-5), 81.4(C-6), 44.3(C-7),
23.7(C-8), 35.1(C-9), 35.6(C-10), 32.0(C-11),
93.8(C-12), 14.7(C-13), 19.6(C-14), 29.0(C-15),
62.9 (-OCH

2
-), 15.6 (CH

2
CH

3
); IR (KBr) í (cm-1):

2980, 1491, 1385, 1143, 1026, 885, 841; FABMS:
m/z 313 [M + H]+, 267[M-OCH

2
CH

3
]+.

ACKNOWLEDGEMENTS

This work has been supported by the Natural Sci-
ence Foundation of Guangxi Zhuang Autonomous Re-
gion (NO. 200610), and financial of Youjiang Medical
University for Nationalities (Grant 2005005).

REFERENCES

[1] P.K.Mandal, N.Sarkar, A.Pal; Indian J.Med.Res.,
119, 28 (2004).

[2] A.Pareek, A.Nandy, D.Kochar, K.H.Patel,
S.K.Mishra, P.C.Mathur; Am.J.Trop.Med.Hyg.,
75(1), 139 (2006).

[3] A.M.Hassan, A.Bjorkman, L.A.Landberg,
M.Ashton; Trans R.Soc.Trop.Med.Hyg., 86(4),
365 (1992).

[4] D.L.Kiaymau; Science, 228, 1049 (1985).
[5] E.Hsu; Trans R.Soc.Trop.Med.Hyg., 100(6), 505

(2006).
[6] Y.Li, P.L.Yu, Y.X.Chen, L.Q.Li, Y.Z.Gai, D.S.Wang,

Y.P.Zheng; Yaoxue Xuebao., 6, 429 (1981).
[7] A.J.Lin, M.Lee, D.L.Klayman; J.Med.Chem., 32,

1249 (1989).
[8] Y.H.Yang, Y.Li, Y.L.Shi, J.D.Yang, B.A.Wu; Bioor-

ganic & Medicinal Chemistry Letters, 5, 1791
(1995).

[9] X.Luo, C.Shen; Med.Res.Rev., 7(1), 29 (1987).
[10] F.Cheng, J.Shen, X.Luo, W.Zhu, J.Gu, R.Ji, H.Jiang,

K.Chen; Biorg.Med.Chem., 10, 2883 (2003).
[11] S.Sabarinath, K.Madhusudanan, O.Asthana, S.Puri,

R.Gupta; Med.Chem.Res., 13, 540 (2005).
[12] O.Asthana, J.Srivastava, T.Pandey, K.Vishwana-

than, V.Dev, K.Mahapatra; J.Assoc.Physicians
India, 49, 1155 (2001).

[13] O.Asthana, J.Srivastava, V.Kamboj, N.Valecha,
V.Sharma, S.Gupta; J.Assoc.Physicians India, 49,
692 (2001).


