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Alkoxy Isothiocyanates - a New Class of
Isothiocyanates a Flash Vacuum Pyrolysis Study

CARL TH. PEDERSEN3, ALLAN T. BECHa, ROBERT FLAMMANGb

and CURT WENTRUPC

"Department of Chemistry, Odense University, DK-5230 Odense M. Denmark,

Organic Chemistry Laboratory, University ofMons-Hainaut, B-7000 Moss,

Belgium and and c Department of Chemistry, University of Queensland,

Brisbane, Queensland 4072, Australia

The formation of methoxyisothiocyanate from a series of precursors such as silver salts of
N-methoxydithiocarbamic acids, N-alkoxythioureas, A'-methoxythiocarbamoyl imidazoles
and -triazoles, alkoxyiminotrithiolanes and alkoxyiminotetrathianes. The formation of
MeONCS was studied by FVP techniques where the pyrolysis products were isolated in an
argon matrix at 10 K and studied by IR or the pyrolysis products were studied by MS

In addition to 'normal' alkyl and uyl isotinocyanates several type* of isothiocyanates

with more unusual substhuents such as alkoxycarbonyl, sulfonyl and dialkylamino

groups axe known. In a publication from 1920 [1] it is reported that the silver salt of

AT-methoxy ditniocarbamic add upon hmting gives off pungent smelling fumes. As it

is well known that the thermal decomposition of metal salts of tf-alkyt or W-aryl

dithiocarbamic acids is a synthetic useful method for the preparation of isothiocyaoates

it is reasonable to assume that the pungent fumes could be methoxy isothiocyanate. We

have therefore studied a series of possible precursors shown in the scheme for the

synthesis of alkoxy isothiocyanates by a combination of FVP/MS and FVF/TK (matrix

isolation) techniques.

-iJ-"

329

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
8
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



330 CARLTH. PEDERSEN el al.

Heterocyclic amides of the same type as 3 and 4 have been shown by Staab to be good

thioacylation reagents [2]. Thioureas such as 1 an 2 have been shown to fragment

thermally on both sides of the thiocarbonyl group [3]. The products of analytical FVP

of such precursors were isolated in an Argon matrix at 10K. In most cases they show

IR absorptions round 1900 cm"1, W.Af-dimethylamino isothiocyanate has vNC, at 2010

cm1. Ab inirio calculations on methoxy isothiocyanate gives vNC,: 1860-1910 cm'1.
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Fi{. 1 Neutralization-reionizalion mass spectrum, NRMS of CH,O-N=C=S

(m/z 89) ions, xenon and oxygen as collision gass.

Although it was not possible to obtain direct evidence for the formation of methoxy

isothiocyanate from preparative FVP it is probably formed during the pyrolysis. By

using tandem mass spectrometry we have been able to obtaine evidence for the

formation of methoxyisothiocyanate.

When the precursors for the methoxy isothiocyanate were pyrolysed in the ion source

of the mass spectrometer abundant ions m/z 89 were observed corresponding to

methoxy isothiocyanate. By recording the spectra at low ionization energies we have

been able to obtain evidence that m/z 89 is not a fragment ion from the precursor but

a molecular ion corresponding to thermal fragmentation of the precursor.
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