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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 Sciencelnc. - INDIA

INTRODUCTION

Morhidity and mortaity dueto madariaareincreas-
inginthedevel oping world¥. An estimated 300 to 500
milliondinica casesand 1.5t0 2.7 million deathsoccur
eech year duetomalarid?. Artemisinin, anunusud ses-
quiterpenelactonebearing endoperoxidelinkage, isiso-
lated fromthe Chinesemedicind herb artemisaannua®
% iswidely used to treat malariain various countries.
However, for itshigh recent recrudescencerate and its
low solubilityinbothail andwater, theutility of artemisinin
asanantimdarid medicinesarelimitedto greet extent’®
8. Asasami-synthetic derivaiveof atemisinin, arteether
possessmorelipid solubleand effectiveantimdarid than
artemisinin™d, iscons der asoneof themost rapidly act-
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ingantimaaria today and hasbeen used asavery effec-
tivemedicinetotreat mdaria, especidly for thehigh-risk
mal ariapatientsand for themulti-drug resistant malaria
parasiteintheworld with high curerateranged from 93
to 100% and low recrudescencerate1**, Currently,
arteether wasnormally preparedintwo steps. Inthefirst
sep, atemisininisreduced withNaBH, in CH.CH,OH
to prepared dihydroartemisinin, in the second step,
dihydroarte- misinin was conversion to arteether by
ethylation. And thiswould suffered from some draw-
backs, for example, high expense, inflammabl eand ex-
plosive, and long processlead to low yield of arteether.
Inrecently years, we devel oped an efficient and facile
one-pot preparation processfor arteether. Herein, we
areglad toreport our results.
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RESULTSAND DISCUSSION

Arteether could begiven readily by atrifluoroactic
acid induced one-pot synthesi s process. Experiment
results show that thetrifluoroacti c acid amount, reac-
tiontemperature, pH valueaswd | asreactiontimecould
influencethereaction (TABLE 1).

TABLE 1 showed that addition of trifluoroacticacid
wasfavorableto theyield increase obvioudly. Inthe
absenceof trifluoroactic acid, 52.0%yield of arteether
wasobtained (entry 2, TABLE 1), whiletheyieldin-
creased rapidly to 84.9% in the presence of 10 mmol
of trifluoroacticacid (entry 1, TABLE 1). Theamount
of trifluoroactic acid couldinfluencetheyield, experi-
ments showsthat 10 mmol of trifluoroactic acid was
theoptimum amount (entries 1-5, TABLE 1).

Reection temperature playsaimportant roleinthis
reaction, controlled the temperaturein arange of 0
~5°C, the optimum yield was obtained (84.9%, entry
1, TABLE 1), higher temperatureleadtoyield decrease
sharply (entries6-7, TABLE 1), thismight beexplained
by high temperature lead to further dehydration of in-
termediatedihydroartemisinin the process.

The pH value was al so observed influencing the
reaction to some extent. When pH value was con-
trolled at 2, the reaction proceeded readily with opti-
mumyield (84.9%, entry 1, TABLE 1), higher or lower
pH valuelead to yield decreasedirectly: e. g. when
thepH valuewas controlled at 1, alower yield was
obtained (72.7%, TABLE 1), meanwhile, higher pH
valuealsolead to yield decrease obvioudly (entries 8-
11, TABLE1).

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

EXPERIMENTAL

Analysisand instruments

'H and *C NMR spectrawererecorded in CDCI,,
onaBruker Avance 600 DRX spectrometer usngTMS
asan internal standard. IR spectrawere obtained in
KBr disksflake on RFX-65 FTIR spectrometer. GC-
MS were recorded on a HP 6890-5937 mass spec-
trometer. Elemental Analyses were performed on a
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TABLE 1: Trifluoroactic acid induced one-pot synthesis of
arteether?

trifluoroactic acid

Entry T/°C t/h pH amount/mmol Yield ® /%
1 <5 65 2 10.0 84.9
2 <5 65 2 c 52.0
3 <5 65 2 5.0 68.2
4 <5 65 2 15.0 835
5 <5 65 2 20.0 82.9
6 10 65 2 10.0 412
7 25 65 2 10.0 23.4
8 <5 65 3 100 76.3
9 <5 65 4 10.0 55.4
10 <5 65 6 10.0 385
11 <5 65 1 100 727

aReaction conditions: artemisinin (20 g, 0.081 mol) was dissolved
in ethanol (800 ml), with the mixture stirred at 0 ~ 5°C,
KBH,(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. ¢In the absence of
trifluoroactic acid

Heraeus CHN-O Rapid e emental anayzer instrument.

HF,,, plateswere used for anaytical TLC chromatog-
raphy.
General procedurefor thepreparation of arteether

A ethanol solution (800 ml) of artemisinin (22.85
g, 0.081 mol) wasstirred at 0~5°C, KBH, (0.018 mol)
was added inthemixturewithin 30 minutes.

The homogeneous solution was stirred at 0~5°C
for 3hbeforetrifluoroactic acid (15 mmol) was added,
thepH valueof thismixturewas steadily controlled at
2. The mixture was allowed to stir at 0~5°C for an-
other 3h (Scheme 1). Filtration, and washed theresi-
duewith saturated NaCl solution, crude product was
given. Theproduct was purified viaflash column chro-
matography using hexane as€l uent and the product was
amixtureof a- and B-isomers, whichwasisolated in
theratio of 30 : 70 and calculated on the basis of *H
NMR.

Arteether
White cream crystalline powder, m. p. 79 ~81°C.
o-Arteether

'HNMR(600MHz, DMSO-d,): 0.84(3H, d, J= 7.2
Hz, CH,), 0.89(3H, d, J=5.9 Hz, CH,), 1.26(3H, 5,

Au Tudian Yournal



OCAIJ, 7(2) 2011

CH,), 0.96(3H, t, J= 6.5 Hz, CH,), 1.10 ~ 1.15(1H,
m, H-1), 3.17 ~ 4.02(m, 2H, OCH,CH,), 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); ®CNMR
(150MHz, DMSO-d,): 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,-), 15.6(CH,CH,); IR (KBr) v (cm):
2980, 1491, 1385, 1143, 1026, 885, 841; FABMS:
m/z 313 (M*+H), 267[M- OCH,CH] "

B-Arteether

HNMR(600MHz, DMSO-d,): 0.84(3H, d, J= 7.1
Hz, CH,), 0.90(3H, d, J=5.9 Hz, CH,), 1.27(3H, 5,
CH,), 0.96(3H, t, J= 6.5 Hz, CH,), .10~ 1.15(1H,
m, H-1), 3.23 ~ 4.02(m, 2H, OCH,CH,), 4.67(1H,
d, J=4.0Hz, H-12), 2.29~ 2.34(1H, m, H-11), 5.20
(1H, s, H-5), 1.28~1.33(1H, m, H-7); *CNMR
(150MHz, DMSO-d,): 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,-), 15.6 (CH,CH,); IR (KBr) v (cn):
2980, 1491, 1385, 1143, 1026, 885, 841; FABMS:
m/z 313 [M + H]*, 267[M-OCH,CH_]*.
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