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The solubility of aryldiazonium chlorides in nonpolar solvents like di-
chloromethane and chloroform is not a widely recognized property and the ques-
tion of whether the compound is predominantly ionic (diazonium ion) or covalent
{(diazochloride) in such media is an interesting one. No solution spectrum of an
aryldiazonium chloride is reported in the 1iterature1 and to our knowledge, no

C-nmr spectrum has been reported for any aryldiazonium salt2 complexed by a
crown ether.

Nonpolar solutions of aryldiazonium chlorides can readily be prepared by
metathetical gegenion exchange between stable aryldiazonium tetrafluorcborates
and ammonium chlorides as we have previously reported.3 By this method, a2 0.1 M
solution of 4-chlorobenzenediazonium chloride (1) in chloroform was obtained and
its Fourier transform infrared (FT-IR) spectrum recorded (KBr cells) at 20°C. An
intense absorption at 2273 c:m'1 (attributed to VNEN) indicates that the predom-
inant species in solution is the ionic chloride. Rather than attempt to deter-
mine the spectrum of an isolated sample of unstable 1, we compared with it 4-
chlorobenzenediazonium tetrafluoroborate (2) which exhibited VN=N band at 2297
cm-l when mulled with Nujol. The diazonium absorption was observed at 2322 cm'l
when the preformed complex4 between 2 and 18~-crown-6 (3) was examined as a mull.
The solution spectrum (chloroform) of 2 in the presence of equimolar 3 showed a
single band at 2266 cm_l, a result which probably reflects the insolubility of 2
in the absence of 3. Similarly, VN=N for 4-bromobenzenediazonium tetrafluoro-
borate (4) alone (mull), as the 1:1 complex5 with 3 (mull) and in the presence
of equimolar 3 (chloroform solution) were 2295‘cm-I, 2321 em™ © and 2269 cm-l, re-
spectively. These results seem consistent with reports of solid 1:1 complexes
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between aryldiazonium salts and macrocyclic polyethers.6’7

Inasmuch as most aryldiazonium tetrafluoroborates are insoluble in non-
polar media in the absence of 3, the observation of a single VNN band in the
presence of 3 could reflect '"solvent forcing"” (the cation selectively and unique-
ly solvated by the macrocyclic ligand). We therefore examined both the infrared
and 3C—nmr of chlorocarbon soluble6’ 4-t-butylbenzenediazonium tetrafluorobor-
ate (2)9 in order to ascertain what is the intrinsic affinity of the cation for
the macrocyclic ligand. In the absence of any crown ether, a solution of 5 in
dichloromethane (0.67 M in diazonium ion) exhibited the VNN band at 2269_§m‘1,10
Upon addition of 3 (1l eq.), two absorption bands were observed at 2307 cm (com-
plexed) and 2258 cm”~ (non-complexed). The relative intensities were 1.0:1.4 re-
spectively. In the presence of 5 eq. of 3, the two absorptions appeared at 2308
cm-1 and 2258 cm-1 but their relative intensities were almost equal (see Figure
1). As anticipated, the presence of 12-crown-4 (whose cavity is too small to ac-

Figure 1: FT-IR Spectra of 5 in Dichloromethane Solution at 35°C. A: 5 in the absence of 3;

B: 5 in the presence of 1 eq. 3; and C: 5 in the presence of 5 eq. 3 (values in cm_l).
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comodate the -N=N group) neither altered the position of the 2269 em™! band nor
was any new band observed in the 2350-2250 cem™t region.

Due to the previously reported negative entropy effect,
pated that lowering the temperature would enhance complexation and accordingly,
the intensity of the 2308 cm'1 band. The effects of temperature and crown ether
on the 2308 cm™l and 2258 cm™! band intensities are shown in table I.

11 it was also antici-

TABLE I. Complexation of 4-t-Butylbenzenediazonium .
Tetrafluoroborate (5) by 18-Crown-6 (3) in Dichloromethane Solution

Peak Intensities (2308 cm 172258 cm™l)
in the Presence of 18-Crown-6 (3)
Temperature (°C)

1l eq. of 3 5 eq. of 3
35 0.69 0.96
5 0.81 1.08
-15 0.75 1.15
-35 0.77 1.33

In the presence of 3 (1 eq.) complexation seems to be favored by a decrease
in temperature with the greatest change in peak ratios observed at the lowest
temperature in the presence of the largest amount of 3. This result is consist-
ent with our earlier observation that para-nucleophilic aromatic substitution is
completely inhibited at 4°C in the presence of excess 2.12 Similar results were
observed in 1,2-dichloroethane solution.

The complexation phenomenon (between 3 and 5) in dichloromethane was also de-
tected by 13C-nmr (see table II). The largest change in chemical shifts were ob-
served at C-1 and C-4: in the absence and presence of 1.0 equivalents of 3, A& =
3 ppm. The chemical shift of C-2, but not C-3, is also affected by the presence
of 3.

6 5 4 i
(CH3)3C NzBF{.
2
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TABLE II. 13C-nmr Chemical Shifts of 5 in Dichloromethane Solution
Eq. 3 Added c-1 c-2 c-3 C-4 Cc-5 CcC-6
0 110.19 132.43 128.87 167.33 36.66 30.08

0.1 110.67 132.24 128.83 166.93 36.49 30.10

1.0 113.58 . 130.29 128.43 164.54 36.19 30.14

5.0 113.64 129.64 128.27 164.10 35.95 29.97
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