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ABSTRACT

A new efficient method for preparation of dehydrating reagent was re-
ported. N, N-dimethylformamide (DMF) reacted with oxalyl chloride
[(COCI),], then the resultant reacted with phenol in the presence of atri-
ethylamine (Et,N) to give the corresponding product in high yield. The
reaction is fast, eco-friendly, operationally simple, and economic; the
product’s purification is very simple. M eanwhile this compound had been
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successfully used as efficient dehydrating reagent in application of
synthetizing nitrilesfrom amides.  © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Inview of nitriles’ importance asintermediatesin
organic synthesis, especialy widely used in medicine,
pesticides, dye, etc. Nitrilescan beconverted intothia
zolederivativeswhich can be used asinhibitors of su-
peroxide¥. Also, nitrilescan be convertedintolosartan
and valsartan that have been used as antagonist of an-
giotensin I, Many methodsfor preparation of nitriles
have been reported at present®4, especially dehydra-
tion reactions such as aldoxime dehydration>", amide
dehydration®, etc. At the sametimemany dehydrating
reagents like P-ylide-dimethyl fluorenylidene-
tributyl phosphoranylidene-succinate®®, (COCI),-
DM SO-Et NI, phosphorus pent-oxide**, thionyl
chloride®, trifluoroacetic anhydride/pyridineg*4 and
iron porphyrin systems*® have been reported. How-
ever, theseabove dehydrating reagents have the disad-
vantages of low yields, boundedness, tedious opera-
tion, high desire of experiment conditionand so on.

Therefore, therestill existsaneed for the devel op-

ment of eco-friendly, high-efficiency, widdy-used and
mild dehydrating reagent. Wereport herethe dehydrat-
ing reagent which providesapractically useful method
for thispreparation.

RESULTSAND DISCUSSION

Thismethod could gpply intoaromaticamideswhich
possess different substituent groups such as-CH.,, -
OH, -Cl, -NO,, etc, and theresultswe can seein the
TABLE 1indicated that the different substituent groups
on benzenering had some effect onreaction rate. The
aromatic amide whose benzene ring owned el ectron-
donating group (-CH,, and -OH) had higher reactivity
and faster reaction rate than that whose benzenering
owned electron-drawing group (-NO, and -Cl), which
was probably dueto the e ectron-donating group could
providethebenzenering moreedectronsand then acti-
vatethebenzenering.

Compound Il isakind of composite organic salt
dehydrating agent, which cond st of iminecations. While
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in the process of its synthesis we had try three com-
monly used chlorinating agents: PCI, POCI,, and
(COCI),. Thereinto PCI_ had astrong ability of chlo-
ride, however it could react with tiny amountsof water
and generated POCI.,, and POCI , generated inorganic
phosphatethat wasvery difficult toremoveinthereac-
tion, which influencethe purity and yield of target prod-
uct. What” smoreimportant wasthat PCl_ and POCI,
could produceH,PO,. Whiletheeffect of using (COCI),
as chlorinating agent was satisfactory: the byproduct
was belong to gas and easy to isolate, and the yield
could reach very high. Theaim of adding Et,N wasto
neutralize HCI generated inthereactionandto catayze
thereaction.

Compound Il can be seen that the centre carbon
atom haslow e ectron cloud density accordingto the
structure of the dehydrating agent. Asaresult, it in-
creased theactivity of the dehydrating agent, which let
it easier to capture the amino group and the adjacent
carbon hydrogen of amide. It can be concludethat the
mechanism of thisreactionwasnucleophilicaddition—
elimination: thecentrecarbon atom of dehydrating agent
captured amino group of theamide, theanionion cap-
tured the adjacent carbon hydrogen, resultingin that
theamidedehydrated into corresponding nitrile.

In conclusion, dehydrating reagent compound |1
presented in thisreport which hasadvantagesof smple
synthetic route and cheap raw materialsisbelievedto
behigh-yield, easy to post process, and operationally
smplefor theconverson of amidestonitriles. Theana
logues of compound Il and the dehydration of other
functional groups such as aldoxime, carbamate, and
someamideswith complex structurewill bereportedin
duecourse.

EXPERIMENTAL

The reaction process was monitored by Thin-
Layer Chromatography (TLC) onsilicagel GF254
plate using petroleum ether/ethyl acetate (3:1v/v) as
the developing solvent. All theliquid parent materials
werefreshly distilled and dried. Melting pointswere
determined on amicroscopy apparatus (SGW X-4)
and uncorrected. The products were characterized by
comparison of their melting points and boiling points
withtheliteraturevalues.
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General procedure for the preparation of com-
pound (1)

Dichloromethane (20.0ml) and DMF (1.2ml,
0.015mol) were added into adry three-necked round
bottom flask equipped gasabsorption device, stirredin
an ice-water bath. Later Oxalyl chloride (1.3ml,
0.015mol) was dropwise added under protection of
nitrogen. A large number of white solide appeared
quickly, after 5 minutes, the reaction was quenched by
tetrahydrofuran, then purewhite solidewas got after
removing the solvent, and theyield was up to 98%1¢1,

General procedure for the preparation of com-
pound (11)

DMF (15ml) was added into a50 ml three-necked
round bottom flask which was dried absolutely and
equipped gas absorption device, stirred inanice-salt
bath. Later Oxalyl chloride (1.3ml, 0.015mol) was
dropwise added under protection of nitrogen. A large
number of white solide appeared quickly, after 10 min-
utes Et,N (1.6ml, 0.012mol) and phenol (1.2g,
0.013moal) dissolved in DM F were dropwise added.
10 minutes|ater filter out triethylamine hydrochloride
and obtain orangetransparent solution. Pdeydlow crys
tal wasgot by removing the DMF, dried in avacuum
tank, and theyield was 82967,

0 I Et3N
R*e*NHZ

R-CN
CH5CN

General procedure for the preparation of
benzonitrile(Entry 1)

Benzamide (1.21g, 0.01mol), and CH.CN (20ml)
were added into a50 ml three-necked round bottom
flask equipped phosphorous pentoxide drying tube,
girredinanice-sdt bath (-5°C-0°C). After 10 min com-
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pound 11 (2.70g, 0.011mol) was put in theflask and by TCL tracer. Then resultant of thereaction wasfil-
went on stirring 20 min. Then Et,N (0.02mol) was  tered, rotary evaporated to remove the solvent, dis-
added dowly by syringe, thestirringwas continued at  tilled, and collected 186-189°C cut fraction (0.95g) in
roomtemperatureuntil thebenzamidewasdisappeared  95%yield.

TABLE 1: Conversion of amidestonitriles.

b.p./(°C/mm Hg)
Found Reported

Entry Substrate Nitriles Time(h.) Yield (%)

O
I

NC
1 HN /C\© \© 14 95 186-189 188
NC
NH2
o NH;

I
13 98 218 218

CHs

0
3 H,N )\©\ 16 91 148 149
N

O,

1.2 93 112-113 113

o}
4 H,N J\©\
OH
o
5 HoN J\@
cl
\© 1.2 9% 204-206 205

1.6 92 116-118 118

OH
cl
NC
15 92 128-129 129-130
cl

OCH,

8 H,N J\(j\ \©\ 11 89 53-56 54-56

1.2 92 86-89 88
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Entry Substrate Nitriles

b.p./(°C/mm Hg)

Time(h) Yield (%)

Found Reported
O NC OCH,
OCH
10 H,N )k©i 3 \@ 12 88 68 67-68
OCH, OCHj3
O NC
11 HZN)\CL \©\ 11 89 74 74
N(CHa), N(CH,),
Os__NH, N
12 X | N 1.6 89 78-79 79
| _
N N
| NH |
13 o 2 o~ >CN 1.2 93 146 147
o)
o)
NH N
14 2 1.7 90 65 66

General procedure for the preparation of 4-
methylbenzonitrile(Entry 2)

4-methylbenzamide (1.21g, 0.01mol) and CH,CN
(20ml) wereadded into a50 ml of three-necked round
bottom flask and the mixturewas stirring with aice salt
bath (-5°C-0°C) for 10 min; Then compound Il (2.7g,
0.011mol)wasadded into the above mixture. With stir-
ring 20 min, Et.N (0.02mol)wassowly injectinginto
the solution using asyringeyithen stirring at room tem-
perature under TLC trace until the4-methylbenzamide
had disgppeared. After thereaction, thecompound was
filtered and rotary steamin order to removethe sol vent
and the solid residue were dissolved into
dichloromethane. Thesolutionwasfiltered and washed
with 20 ml deaerated water; then the organic phase
wasdried using anhydrous sodium sul phate. After that,
the col ature was obtained by removing the sol vent, fur-
ther purification of the above colature, 1.0 g of 4-
methylbenzonitrilewasobta ned and theyield was 98%.
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