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Deiodination Reactions using Tributyltin Hydride for Potential Labelling Experiments
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Summary
2,6-Dinitro- l-iodobenzene and 2,4-dinitro-1-iodobenzene were deiodinated
with tributyltin hydride at different temperatures using various addition
modes. The product ratios of 1,3-dinitrobenzene and the corresponding

tributylstannyldinitrobenzene compounds were determined by NMR in order
to evaluate the optimum conditions for impending tritiation experiments.
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Introduction
Tributyltin tritide, prepared in high yield at high specific activity by the treatment of Li*H
(synthesized from carrier-free tritium gas) with tributyltin chloride (1) shows promise as a useful
tritiation reagent (2). Little has been accomplished using tributyltin tritide prepared via the
earlier, well-established methods (3) due to the lower specific activity of the reagent. Tributyltin
hydride is an easily prepared, (4, 5) relatively stable, versatile reagent with a toxicity level within
the required limits (5). Among the many uses of tributyltin hydride is the hydrogenolysis of
aromatic halides via dehalogenation (6, 7). Requirements for a dehalogenation reaction are that
the substrate contains a good leaving group (I>Br>Cl) (8, 9) and strong electron withdrawing

groups located ortho- or para- to the halogen (9) for activation of the leaving group.
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In order to determine ideal tritiation conditions when using tributyltin tritide, a number of
experiments were carried out using tributyltin hydride (TBTH) with triethylborane (Et3B) as a
catalyst. Deiodinations of 2,6-dinitro-1-iodobenzene were accomplished at room temperature
and at -78 ©C, varying the mode of addition of reagents {(Scheme la, Table I). Similar
deiodinations of 2,4-dinitro-1-iodobenzene were achieved at room temperature and at -10 °C,

varying the manner in which the reagents were added (Scheme 1b, Table 2).
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Scheme la: Y=NO,,Z=H
Scheme 1b: Y=H,Z=NO,
Table 1; Deiodination of 2,6-Dinitro-1-iodobenzene using Tributyltin Hydride.
Addition Temperature % DNB % BuiSn- Ratio DNB/ %
Mode? (°C) DNB Bu3Sn-DNB [ Conversion
1 25 46 29 1.6 75
2 25 56 42 1.3 98
3 25 46 35 1.3 81
1 -78 40 38 1.1 78
2 -78 43 43 1.0 86
Table 2: Deiodination of 2,4-Dinitro-1-iodobenzene using Tributyltin Hydride.
Addition Temperature % DNB % BusSn- Ratio DNB/ %
Mode? (°C) DNB Bu3Sn-DNB | Conversion
1 25 33 13 2.5 46
2 25 S8 21 2.8 79
3 25 54 15 3.5 69
1 -10 48 18 2.7 66
2 -10 64 23 2.8 87
3 -10 42 17 2.5 59

aMode 1: TBTH was added to I-DNB followed by addition of Et3B; Mode 2: I-DNB was added
to TBTH and Et3B; Mode 3: A pre-formed solution of TBTH and EtzB was added to I-DNB,
The entries in Tables 1 and 2 are from single studies.

The data in Table | suggest that the preferred addition method for deiodination of 2,6-dinitro-1-
iodobenzene with tributyltin hydride is Mode 2 at room temperature and, in general, room

temperature reactions were found to be superior to reactions conducted at -78 °C. In addition,
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when comparing the additions of the reducing agent and catalyst to 2,6-dinitro-1-iodobenzene,

Mode 1 surpassed Mode 3, indicating that premixing is ineffective.

For the deiodinations of 2,4-dinitro-1-iodobenzene with tributyltin hydride, the favored approach
for reagent addition is Mode 2 at -10 °C, followed closely by Mode 2 at room temperature as
shown by the information in Table 1. No significant differences were noted when the
temperature was varied; however, reactions at -10 °C are slightly favored over reactions at room

temperature. For the reactions at -10 °C, Mode 1 is preferred to Mode 3.

Mode 2, at or slightly below room temperature, appears to be the desired method of reagent
addition for deiodination of iododinitrobenzenes using tributyltin hydride. Tritiation of aromatic
compounds with the analogous tributyltin tritide might be accomplished by this approach.
Furthermore, aryltributyltin compounds prepared in this manner may have application as

synthons in the preparation of radiolabelled imaging agents (10, 11).

Experimental
General,
All glassware, syringes and needles were oven-dried prior to use. The NMR spectra were
recorded on either a Bruker 300 MHz or 360 MHz NMR spectrometer using CDCI3 as the
solvent and TMS as the internal standard. Thin layer chromatographic analyses were performed
using Analtech Silica Gel GHLF 250 mm TLC plates using uv detection. The general procedure

is reported below.

Deiodination of 2.6-dinitro-1-iodobenzene.

2,6-Dinitro-1-iodobenzene (29.4 mg, 0.10 mmol) was dissolved in THF (100 pL). To this
solution was added tributyitin hydride (30 pL, 0.11 mmol) followed by triethylborane (10 uL,
1.0 M in THF) and the reaction mixture was allowed to stir at room temperature. After 30 min.,
solid potassium fluoride dihydrate (60 mg) was added and the mixture was allowed to stir for an
additional 30 min, Ethyl acetate was added for dilution and the organic phase was removed via
pipette, filtered through glass wool and dried with a stream of nitrogen to afford 1,3-
dinitrobenzene (56%); 1H NMR: 5 9.08 (s, 1H, ortho to both nitro groups), 8.59 (dd, 2H, ortho to
each nitro group), 7.82 (t, 1H, meta to both nitro groups), and 1-tributylstannyl-2,6-
dinitrobenzene (42%); 'H NMR: d 8.24 (d, 2H, meta to tributyltin group), 7.61 (t, IH, para to
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tributyltin group), 1.43 (m, 6H, -CH,CH,CH,CH3), 1.31 (m, 6H, -CH,CH2CH,CH3), 1.11 (t,

6H, -CH>,CH,CH>CH3), 0.87 (t, 9H, -CH2CH,CH,CH3).
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