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Abstract: Introduction of the sodium salt of 3-hydroxy-N-methylpiperidine into the aggregates of
NiCRA's (NaH-RONa-NiX;) led to unprecedented very efficient desulfurizing reagents as checked
with dibenzothiophene derivatives and representative sulfurated compounds.

© 1998 Elsevier Science Ltd. All rights reserved.

Desulfurization of organic compounds is an important reaction in organic synthesis as well as in the
production of nonpolluting fuels.! In previous pa.pers,lc’d we showed that nickel-containing complex
reducing agents (NiCRA's and NiCRAL's)2 are very efficient and chemoselective desulfurizing reagents.
During these studies we observed that the presence of ligands such as bipyridine (bpy) improved the
efficiency of the reagents.lc’d It was later shown that, in agreement with our hypothesis, such reagents
contained Ni®(bpy), species® which could account for the observed increase of reactivity. One of the main
interest of CRA's is that the nature of the matrixes surrounding Ni® may be modified not only by
introduction of ligands as in NiCRAL's,4 but also by appropriate changes in the structure of the activating
alkoxides. These considerations led us to hypothesize that the presence of a nitrogen in the structure of the
activating alkoxide could increase the desulfurizing properties of our reagents. In the present
communication we report the first successful results obtained in this area.

The choice of the test substrate was guided by the following considerations. Dibenzothiophene (DBT)
1s very difficult to desulfurize and is generally used as a reference substrate in such studies.' However we
already succeeded in its desulfurization. '° On the other hand the reactivity of 4,6-dimethyldibenzothiophene
(DM])BT)5 is extremely low and it was poorly desulfurized by CRA's.'® Thus, 4-methyldibenzothiophene
(MDBT)5 with intermediate reactivity appeared as a good candidate to check our hypothesis. Our main

results are shown in Table 1.
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Table 1. Desulfurization of dibenzothiophenes derivatives by NiCRA.

Run Substrate Activating Agent Ni/S® (a) t(h Yield® (%)
{AmONa
1 10 18 47
A\ ONa
2 Me,N « « 7
ONa
3 MezN /\r « €@ 5 2
4 O O Me,N MONa “« « 31
5 (MDB T) Me ONa @ « 59
6 Me “ 45 100 (98)
ONa
7 Me 5 18 100 (98)
ONa
tAmONa
8 .I i 'I 10 10 100
Me d
9 (DBT) 5 1.25 100 (95)
ONa
tAmONa
10 I I 10 42 15
MeN « ¢ 91 (85
i (DMDBT) 20 (5)
ONa

a) Reaction performed in THF (40 ml) at 65°C on 1 mmole scale of sulfurated substrate using NiCRA (5/2/1) ratio of
NaH/RONa/Ni(OAc),. See Ref. 6. b) Atom Ni/atom S. ¢) Yield determined by GC analysis. In parenthesis, isolated
yields. d) Reaction performed in THF (40 ml) at 65°C on a 2 mmoles scale using NiCRA (5/2/1) ratio of

NaH/RONa/Ni(OAc),. e) Conversion was limited to 91%.

From these data it appears that, as expected, aminoalkoxides increase the desulfurizing properties of
CRA's. This activation increase is very sensitive to the structure of the alkoxide. Particularly important is
the distance between the nitrogen and the oxygen as illustrated in run 4 compared to run 2. We attribute the
above results to bidentate interactions inside the matrix between the amino alkoxide and the metal core of
the reagent. It is noteworthy that the most efficient reagent was NiCRA containing the sodium salt of N-

methyl-3-hydroxy piperidine (NMHPNa), which is particularly well suited to generate rigid chelates

between the lone pair of the nitrogen and the oxygen of the alkoxide.
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From a practical point of view, the low NV/S ratio used during these desulfurizations must be

underlined. The same increase in reactivity was observed with DBT and DMDBT (runs 8-11).

Finally, desulfurization of representative sulfurated substrates (Table 2) confirmed the dramatic

improvement achieved with NMHPNa and NiCRA.

Table 2. Desulfurization of sulfurated compounds induced by NiCRA."

Run Substrate tAmONa NMHPNa
NUS" | t(h) | vield (%) | Nis® | t() |Yield (%)
(o]
1 C[ D 5 90 43¢ 5 05 83¢
S
NH
2 @ D « 42 42 « 4 98
S
3 C12HasSH 10 1 99 5 0.25 98
4 Ci:HasSEt 20f 42 34 10 42 85
5 C12H2sSPh 10 25 67 5 2 84
6 ©\ “ 18 98 “ 2 98
SMe
7 Ph,CHSEt “ 1 93 “ 0.25 99
8 Ph,CHSPh “ 4 81 10 0.25 96
9 | S « 1 99 5 0.25 98
s
N SH
10 | « 1 98 “ 025 | 99
s
N SMe
_SEt
11 CeHy3(Me)C_ 20¢ 18 80 10 18 95
SEt
12 CsHlaﬂVIe)C<:| 10 | 185 92 5 025 | 95
0\\ ,,0
13 « 19 81 10 2 98

a) Reaction performed in THF (40 ml) at 65°C on 1 mmole scale of sulfurated substrate using NiCRA (5/2/1) ratio of
NaH/RONa/Ni(OAc),. b) Atom Ni/atom S. ¢) Yield determined by GC analysis using internal standard method. d) 33 %
diphenylether and 10 % dibenzofurane were isolated. €) 81 % diphenylether and 2 % dibenzofurane were isolated. f)
Reaction performed in THF (40 ml) at 65°C on a 0.5 mmole scale using NiCRA (5/2/1) ratio of NaH/RONa/Ni(OAc)..
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Studies are continued in order to obtain desulfurizing reagents working with Ni/S ratios close to the
stoechiometry and highly chemoselectivily.
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