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ABSTRACT

A rapid and efficient synthesis of seriesbenzyl thiocyanates viamicrowave
assisted heating is described. The reaction is solvent free and
environmental friendly, using Polyethylene glycol 400 (PEG400) ascatayst,

and yield can reach up to 90% in several minutes.
© 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Benzyl thiocyanatesarewiddy used asintermedi-
atesinorganic synthesisand ascrudemateriasin pes-
ticide, dyestuff, phytocideand others*3. Thiocyanates
areaso considered to be seriesimportant compounds
in some anti-cancer natural products formed by
deglycosylation of glucosinolates®, and had attracted
agreat deal of attention in organosulfur chemistry!,
Somedrugswhich containthegroup of isothiazolecould
usethiocyanates as crude materialstoo. Oneof tradi-
tional methodsfor synthesisof thiocyanatesisreaction
of sodiumthiocyanate (NaSCN) with aryl chlorideor
alkyl chloridein solvent of acohol, but severa hours
were needed®. Another way to preparationisto form
intermediate of (SCN),, however, Ph,P(SCN), isa
heavy toxicity reagent whichisnecessary inthismethod.
Thesetraditiona waysareeasy tolead to environmen-
tal pollution. Research of anew efficient, ssfeand envi-
ronment-friendly routefor synthesis of benzyl thiocy-
anatesissgnificant.

Until now, the application of phase-transfer cata-
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lyst (PTC) hasdrawn agreat deal of attention®. At-
tractivefeaturesof PEG includetheir low cogt, readily
availability and apparent lack of significant toxicologi-
ca properties. Inmany cases, they aregood dternative
substitutesfor thetraditional PTC, such asthecrown
ether, which istoxic and expensive, and quaternary
ammonium salts or quaternary phosphonium com-
pounds, whicharepredominantly usedinaliquid-liquid
two-phasereaction. In contrast with crown ethers, PEG
hasmorepowerful ability to solubilisetheinorganic sdts
inanonpolar organic solvent dueto thefact that they
havetwo termina polar hydroxyl groups™.

Microwaveirradiation hasbeen widely appliedin
organic chemistry®9. We now report anew method
for synthesisof benzyl thiocyanateswith benzyl chlo-
rideand NaSCN by PEG400 under microwaveirra
diation. Itisargpid and efficient reactionwhichisenvi-
ronmentd friendly, theyiddissatisfying.

EXPERIMENTAL

Reactions proceed inacommercial domestic mi-


mailto:phramcollege_hbu@163.com

430

Shore Commumnicetion =

crowaveoven (MideaPJ21C-BF). Thereaction pro-
cesswas monitored by Thin-Layer Chromatography
(TLC) onslicagd GF254 plateus ng petroleum ether/
ethyl acetate (10:1v/v) asthe deve oping solvent. Mdt-
ing poi ntswere determined on amicroscopy apparatus
(SGW X-4) and uncorrected. The productswere char-
acterized by comparison of their melting pointsand
boiling pointswiththeliteratureval ues.
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General procedure

Benzyl chloride (3.16g, 25mmoal), NaSCN (4.05
g, 50mmol) and PEG 400 (0.5g, 1.25mmol) were put
inaconical flask, mixed thoroughly and subjected to
microwave irradiation at 136W for 3 min. After
completion of the reaction, 50ml water added into
mixture and stirred well, placed stay over night and
crystal separated out. Then extracted with CH,CI,
(2x30ml), dried with anhydrous sodium sulfate and
evaporated. The productsweredried inavacuum tank,
characterized by comparison of their melting points

TABLE 1: Conversion of benzyl chloridetothiocyanates

Entry Substrate Product Time (min) Yield (%) m.p./°C Found/Reported
Cl
1 ©/\ ©/\ 3 92 40-42/41-43
Cl
2 ©CC| ©:i 4 20 132-134/134
Br
3 ©/\ ©/\ 3 92 40-42/41-43
Br SCN
4 /©/\ /©/\ 3 93 20221215225
Cl SCN
5 /©/\ /©/\ 3 95 Qil/oil
o
Cl
6 4 90 81-83/83
O,N

withtheliteraturevaues.
RESULTSAND DISCUSSION

INTABLE 1, avariety of substituted benzyl chlo-
rideswere successfully thiocyanated by utilization of
microwaveirradiation and polyethyleneglycol (PEG).
Theed ectron density on the benzyl wasshownto have
someeffect ontheyie d of thiocyanationreaction. Highly
activated compound, 1-chloromethyl-4-methoxyben-
zene (entry5), could be converted to the correspond-
ingthiocyanatesinexcdlent yie ds. Astheresultsshown,
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compoundswhich are substituted by the el ectron do-
nating group make reaction proceeded more com-
pletely. However, thereisnot distinct differenceinthe
yield between compoundswith éectron donating group
and e ectron withdrawing group, although theeectron
donating group could make the benzyl cation stable
during reaction process.

Withamedium molecular weight, PEGisaparticu-
larly desirable phase-transfer catayst for non-agueous
heterogeneousreactions. Itisimportant that features of
PEGincludeitslow cogt, Sability, availability and lack
of toxicological problems, sotheapplication of PEG as
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an eco-friendly PTC for activation of reaction hasnow
becomeavery popular and useful method. Thesere-
actions may not be completed if thereisno catalyst.
So, PEG400 as a phase transfer to this reaction has
been studied, and the effects of PEG400 aswell asthe
effect of timeusing microwavewereshownin TABLE
2. The best amount to usewas 5 mol%. It wasfound
that lower dosage of PEG400 could not catalyzethe
reaction effectively and higher dosage would lead to
morelossof products during thewashing procedure.
The power of microwaveirradiation also had grest in-
fluence on therate of production.

TABLE 2: Theamount of PEG400

Power (w) Time(min) Amount (mol%) Yield (%)

136 3 1 70
136 3 3 80
136 3 5 93
136 3 7 85
264 3 5 72
440 2 5 63
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