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ABSTRACT

6-methoxy-2-methylaminopyridine was synthesized from 2,6-dichloropyridine;5,6,7,8-tetrahydro-2-naphthyl-sul furyl
chloride was synthesized from 5,6,7,8-tetrahydro-2-naphthol; with the catalysis of K,CO3 substitution reaction was
happened between 6-methoxy-2-methylaminopyridine and 5,6,7,8-tetrahydro-2- naphthyl-sulfuryl chloride, which
generated liranaftate whose structure was confirmed by IR, IHNMR, MS. In the experiment, the total recovery
was 73%, and purity of HPLC is 99.7%. The method presented here has the advantages of mild condition, simple
operation, easy isolation, high yield and environmental benignity. Moreover, the ionic liquid, as the reaction
medium, can be easily recycled and reused.
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INTRODUCTION

Liranafate (6-methoxy-2-N-methyl-aminopyridine-tbaboxylic acid-(5,6,7,8 tetrahydr@}Naphthyl ester), a new
antifungal drug, is synthesis inhibitor of squaeapoxidase inhibitor and cytoderm inhibitor, whiefas
manufactured by Tosoh Corporation and Zenyaku Kagggporation. It firstly came to the market in Agt2000

in Japan. By inhibiting the squalene epoxide reastiof fungal cellend detering the synthesis of ergosterol, which
is a constituent of cell membrane. The antifungaivay of Liranafate is 8 times as high as thatTafinaftate.
Liranafate is especially effective against trichgioim rubrum[1] .As pollution has increasingly received much
attention all over the world, it has been the foémsthe Institute of Drug Synthesis to find new thws to
synthesize green effective drugs. In recent, Rbemperature ionic liquids, as a new-type environi@gnbenign
reaction media, has found its wide application fgamic synthetic reactions [2].Compared with theditional
organic solvents, ionic liquid is characterizedhwitlow vapor pressure, nonflammability, good thdrstability and
recycling, etc.
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EXPERIMENTAL SECTION

According to literatur§3,4,5], the synthetic route of Liranafate is aofms.
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Preparation of intermediates, pyridine derivativesuires multistep reaction in the Method C and/gthod C and
D also have many disadvantages, such as long @oegkous steps, the troubled operation and higisc which
are not suitable for industrialized production. Nt A is simple, but the yield of preparation ofigine derivatives
is low. The intermediate structure is relativelynple and easy to prepare in Method B.

We mainly investigated Method B and accordingly smadrtain improvement as follows. (1) We find a neay to
synthesize the raw material of Liranafate. (2) Whmympound | was synthesized, we adopted isopropyl
alcohol-water system on the basis of literatureydner results showed that when the reaction prambethe
reaction solution was becoming thicker and thiclker,it was difficult to fully react. In the resehrahe author
adopted Acetone system. The results showed thadmes time is shorter than the former, and it wily feacted.

At the same time, the aftertreatment is easier bedare, and the yield had increased to 93. 2%.Skh¢hetic route

of is as Fig 1.
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Fig 1 The synthetic route of liranafate
Synthesis experiment

Kofler micro melting point apparatus (thermometet oalibrated); electronic balance (Beijing Dolbalance co.,
LTD) ; FTS-40 Fourier transform infrared spectrophotom@¢®-RAD, American); DPX-400M nuclear magnetic
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resonance (Bruker, Germany); HP1100 Combined autonmégh performance liquid chromatograph(including
Agilent G 1311A Quaternary Pump, Agilent G1315Bd#icarray detector and Agilent G 1313A ALS autosampl
Agilent, American); ZAB-3F mass spectrometer(VGit&n). All reagents are analytically pure.

Preparation of ionic liquids

The mixture of N-methylimidazolel4.8g , 0.18moband trichloroethane (80mL) was stirred in a drige¢-necked
bottle, and distilleah-butyl bromide(26.03g 0.19moD was added into the bottle, and the reflux readtiad lasted
for 4~5h. The color of the mixture becomes darket darker, and at last it turned into brown-redeAthe reaction
is completed, the mixture was separated by tapediunonic liquid had been washed by trichloroethamiee. The
liquid of [bmim]Br became clear after it had bearcled by pump, and then the liquid was dried incuat
[bmim]Br was acquired. [bmim]Br (6.58g) and wat&~{0mL) were stirred in the bottle, after the icatev bath,
NaBF, (0.03mol) was added into the bottle. The mixturd baen extracted with dichloromethane twice, ar th
combined dichloromethane had been washed by waikes,tand then it was dried by MggQ\fter it was filtered,
it had a water bath, and then dichloromethane wapaated. Deep yellow viscous liquid was acquineds
[bmim]BF,, [omim]BF, had been dried at 90 in vaccum for 10-12h.

Preparation of 6-methoxy-2-(methylamino)pyridine 2

2,6-dichloropyridine (10g,0.068mol) and 30% of sodimethoxide (24.5g, 0.136molere stirred in bottle, and
after 4-5-hour heating reflux. the reaction was plated under the monitor of TLC (ethyl acetate:réletim
Ether=1:15) .The mixture was concentrated and melhaas elminated. Then water (100mL) was addeal ftin¢
bottle. The mixture was extracted with ethyl aastaind then the organic phase was combined. They bvened,
dried and filtered. At last we got colorless oilpde compound (9g). The yield is 92.5%. The produas used in
next reaction without further purification.

Preparation of 6-methoxy-2-(methylamino)pyridine 3

Compound2, (9g, 0.127mol), cuprous chloridel.72g, 0.0017mol and methylamine water solutiot29mL,
25%-30% were added in autoclave at I20or 7h. After the reaction, the mixture was extegicwith ethyl acetate,
and then the combined organic phase was brineddaied. After the filtrate was concentrated, browity o
compound (6.18g, 71%2) was acquired. The purity of HPLC was 98%.

Preparation of 0-5,6,7,8-tetrahydr o-2-naphthyl-thiochlor ofor mate 4

5,6,7,8-tetrahydro-2-naphthol (6.3g, 0.0425molippghosgene (4.25mL, 0.056mol), and ethyl acetaden(§ were
stirred in the bottle. After the icy bath, the teehpe was under’0. And then aqueous solution (10mL) with
potassium carbonate (3g, 0.022mol) was added hedbottle. Stir the mixture until the reaction wamsmnpleted,
which was under the motior of TLC (ethyl acetatetrB®leum ether). And then water (100mL) was adadéal the
bottle. After that, the mixtru was extracted withyd acetate. And the combined organic phase wagdyrdried and
filtered. At last yellow oily compound (8.7g) wasaaiired.the yield is 90.4%. The product was usemkixt reaction
without further purification.

Preparation of ((6-methoxy-2-pyridinyl)-methylcarbamothioic acid 0-(5,6,7,8-tetrahydro-2-naphthalenyl)
ester)l

Compound 4 (8.7g, 0.0385mol) was slowly added ® mhixture of ionic liquids ([bmim]BEf (100mL),
compound 3 (5.7g, 0.0413mol), and potassium catbqarg, 0.0413mol) under ice-water bath, andestifor 4h.
Water (150mL) was added to the reaction mixture stivded for 20min, filtrated and washed with waigfforded
crude target compound (12.2g, 96.8%) .The crudgetarompound was purified by crystallization frooe@ne to
give white solid (11g) with 90% yield. The puritya® 99.7% by HPLC. mp:98:899.5C, IR(2973cm", 2930cnt,
2852cnt, 1416cnt, 1264cmt, 1037cnt), 'HNMR: 1.8(m,4H); 6.68(d,1H); 6.86(dd,1H); 3.78(s,3H); ®93H),
6.68(d,1H); 6.86(dd,1H); 7.05(d,1H); 7.10(d.1HB(dd,1H), MS(m/z: 328,181,165,1Q8)

RESULTSAND DISCUSSION
The effect of responsetime on yield
Other conditions stay the same, and we only chaéimge response time. Then we examined the reldtaween

response time of the final step reaction in thetlwsis of compound and the yield of product, which was
descripted in figure 2.
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Fig 2 the effect of response time on yield

From Fig 2, it is clear that when response timelatively shorter, the yield is lower. While resge time is longer,
the yield doesn't increase sharply, and byprodactease and purity of product reduce. The best tifrreaction
time is 4h, and the yield and purity of product higher and more economical.

Theimpact of the frequency of reuse of lonic Liquid on yield
“Green chemistry” focuses on the reuse of the r@aahedium. We investigate the reuse of the ioigjuidl in the
reaction. The result was described in Fig 3.
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Fig 3 theimpact of the frequency of reuse of lonic Liquid on yield

It is clear that after the ionic liquid had beeredigor 5 times, yield began to decrease, which igspthat ionic
liquid is reusable and its reusability is good. Tdwc liquid is green and recyclable.

CONCLUSION

The experiment tells us that we got liranafate \dtfic liquid as reaction medium. compared witkritur&™, the
method has many advantages, for example, mild igaotasy operation, easy purification, high yiald high
purity, less residual, which can meet the medicahdards. lonic liquid acts as both solvent andlgat, and it is
environment-friendly. After the reaction, ionicligl can be recovered and reused. The method pdideffective
and green way for the synthesis of drug. The ptygparrecycle and reuse will decrease environmepddilution
caused by emissions, and it can avoid the wastesofurces. lonic liquid has good application prospe
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