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Summary: The multipurpose application of a poly-
styrene-supported, regenerable organotin hydride for
radical organic syntheses is demonstrated using 10 exam-
ples taken from dehalogenation of bulky or multifunctional
halides, dehydroxylation of secondary alcohols, and
deamination of secondary or tertiary amines.

“The dramatic advances in the application of free radical
reactions to problems in organic synthesis can be attrib-
uted in good measure to the versatility of trialkyltin hy-
dride reagents.” The most used tin hydride is tributyltin
hydride so far.?® But, “the drawback consists in the
separation of .... their consecutive products from the de-
sired reaction products, which is mostly a difficult, and
rarely a quantitative one”.4

Therefore, using earlier experience of this laboratory in
hydrostannation,’ we developed an organotin reagent based
on cross-linked polystyrene of large pore size,®” where the
tin moiety is separated from the aromatic nucleus by two
methylene units and therefore in the chemically utmost
stable position. We found no leaching of tin into the
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eluent. The reagent is insoluble in common organic sol-
vents, can easily be separated after use simply by filtering
and be regenerated in the preliminary checks with n-octyl
bromide done so far.

We have now established that after seven application—
regeneration cycles using n-octyl bromide as a test com-
pound and measuring the n-octane formed no measurable
decrease of the active Sn—H content occurs, eq 1:
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We report here the first practical applications of our
polymer-supported organotin hydride to three of the most
important, most frequently used free-radical reactions:»38
dehalogenations—which are important, for example, also
after atom-transfer mechanisms#—of bromides or chlo-
rides, dehydroxylation of a secondary alcohol, and deam-
inations. For a strict comparison of the reactivity and
selectivity of the new reagent, we selected examples per-
formed with tributyltin hydride so far.

In order to check for any loss of products by adsorption
or workup procedures we used 1-5 mmol experiments and
found complete conversions of the reactants into the
products indicated exclusively ones (H NMR). No side
reactions occurred. The yields indicated in eqs 2-8 refer
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to isolated, pure compounds with correct mp. The workup
simply has been done by evaporating the solvent from the
reaction mixture after filtering and washing the reactive
polymer.?

In a first group, we have choosen bulky halides in order
to find out whether any problems are caused by insufficient
pore size of the polymer, partial inaccessibility of the re-
active Sn-H groups, or diffusion through the pores. We
could not find any problems. 9-Bromofluorene forms
fluorene, eq 2. Both triphenylmethyl bromide and the
more stable chloride give triphenylmethane, eq 3. The
bridgehead bromide 1-bromoadamantane yields pure

adamantane, eq 4.
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In a second group, we looked for the chemoselectivity
of the desired dehalogenations, i.e., for interferences
possibly given by other functional groups. 3-Bromo-
camphor gives camphor exclusively, eq 5, N-(3-bromo-
propyl)phthalimide leads to the alkylated phthalimide, eq
6, without other reactions to be thought of in the presence
of Sn-H groups,!® and 8-bromoadenosine is transformed
only to adenosine (in a dry medium), eq 7. Neither the
free amino nor the different oxygen functions interfere,
as is theoretically possible.!¢
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Dehydroxylation of alkohols under nonacid, mild con-
ditions is one of the major applications of the important
Barton-type reactions.®!! Qur reactive polymer was also

(9) In a typical procedure, unless stated otherwise in the equations,
a suspension or, respectively, solution of 3.0 mmol of the halide, 5.0 g (6.0
mmol Sn-H) of the tin hydride resin,® and 0.01 g (0.06 mmol) of AIBN
in 25 mL of dry benzene or toluene are slowly stirred, ca. 100 rpm, at 60
°C for 4 h under argon (no magnetic stirring, no direct contact of the
stirrer with the wall of the flask, in order to avoid abrasion of the poly-
styrene beads). The mixture then is filtered—if turbid, through a, e.g.,
gel filter—and washed with 10 mL of benzene (toluene), the solvent is
evaporated under reduced pressure, and the product is dried in vacuo.
The yields are 100%, in most cases, of the bromides even after 2 h, and
the mp are correct. After 1 h of stirring, the products of bromides are
pure in 'H NMR, but the mp are low by 2-3 °C and correct after re-
crystallization. In eq 7, DMSO is used as solvent. With isocyanides, eq
9, their solution is dropped slowly to the stirred suspension of the hydride
resin at the indicated temperature. After the time indicated, the solution
has been analyzed by quantitative GLC. Regeneration of the used resin:
First, some distannane is split by saturated iodine solution in toluene at
rt during 16 h. Then, the resin can be reduced with di-n-butylaluminum
hydride (5 equiv) in dry THF (ca. 1 M) and washed three times with dry

. The same regeneration is applied after having carried out eq 8. In
the case of the cyanides, eq 9, the resin is treated 16 h with 1.5 volumes
of boiling acetyl chloride before reduction as above.
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effective in transforming cholesterol quantitatively into
5-cholestene, eq 8).12
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Another important reaction is the deamination of ter-
tiary®! or secondary amines®1% via the isocyanides. With
our reactive polymer, the rate is rather low, like in the
original cases, but a good yield is obtained at least with
the tertiary amine,® eq 9.
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In all experiments done so far, the reactive polymer
matches completely the reactivity and selectivity of tri-
butyltin hydride*® under mild conditions when some more
time?® for the diffusion into and out of the polymer beads
is allowed. Thus, the full advantage of easier processing,
of clean and simple workup of the products, of avoiding
organotin waste problems, and, last but not least, of re-
generation of the reactive polymer for multiple use? can
be taken.
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