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We have recently been able to observe directly the existence of stable arylalkoxy
carbonium ions (IT),! formed by treatment of acetals of aromatic aldehydes (I) with BFy in
CDCl; or with fluorosulfonic acid. We wish to report the formation of dicarbonium ions ob-
tained from the bisacetals of phthalaldehyde (Illa), isophthalaldehyde (IlIb) and terephthalalde-
hyde (Illc).?>3* Adding fluorosulfonic acid to (III} gave stable colored solutions of the dicarbon-
ium ions (IV) as deduced from their nmr spectra® (Table). The benzylic (Ha) and the aromatic
protons of (IV) are deshielded relative to the respective protons of the acetals (IIT). In all cases
studied the leaving OCH; group appears as CHSOH’Z" at ca. 3.93 ppm with an absorption area
equal to that of the remaining OCH, group. An analogous absorption at ca. 3.93 ppm was
observed in all arylmethoxy carbonium ions studied.!  The Figure shows the nmr spectrum of

the bis-dimethylacetal (IlIc),and the dicarbonium ion (IVc) derived from the acetal of
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terephthalaldehyde. The bisacetal {Illc) shows three singlets at 3.30 (12H), 5.38 (2H) and

7.44 ppm (4H) assigned to the methyl, benzyl (Ha) and aromatic protons, respectively. In the
dicarbonium ion (IVe) four signals are seen, at 3.91 (6H), 5.12 (6H), 8.44 (4H) and 9.71 ppm (2H).
The signal at 3.91 ppm is assigned to the leaving methoxy group’ and that at 5.12 ppm to the
methyl group remaining in the carbonium ion. The signals at 8.44 and 9.71 ppm belong undoubt-
edly to the aromatic and benzylic (Ha) protons, respectively.

Thus a conspicuous downfield shift of approx. 4.3 ppm of the benzylic (He) protons in the
ionic species (IV) relative to (III) is observed (Table). The respective shift in the para-methoxy
substituted arylmethoxy carbonium ion (I, X=O0CH;) is only ca. 3.2 ppm. The difference is due
to the second carbonium ion bound to the aromatic ring which behaves as an extremely strong
electron-withdrawing group. The Table includes the data of two monosubstituted arylmethoxy
carbonium ions viz. I {(X=para-NOfand para-OCH;). These cases emphasize the effect of the
substituent on the chemical shift of the benzylic (Ha) proton. In the para-nitro derivative Ho is
shifted to lower field relative to the para-methoxy derivative. This shift which is attrisuted to
the electron-withdrawing properties of the nitro group is even more pronounced in the dicar-

bonium ions. An analysis of the data obtained for the monosubstituted carbonium ions!® showed
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FIGURE: Nmr spectrum of the bisacetal Iilc (top) and the dicarbonium
ion 1Vc {bottom).
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a very good correlation between the chemical shift of the benzylic (Ha) protons and Hammetts

O* constants®? as follows:

é

N=8;, CC=0,987; STD=4.7 Hz

He

¥ = -58,8¢F +135.2 Hz

Substituting the Ha chemical shift of the dicarbonium ions IVb and IVc in the correlation

equation (1) leads to a* values of +1,074 for the H—C*— OCHg group in the para position and

+0,916 in the meta position. As expected, this reflects the extremely strong electron withdraw-

ing properties of the H—ct-oc

H,; group.

TABLE; Nmr Data of Arylmethoxy Dicarbonium Ions and the Parent Acetals*

Aromatic Benzylic Protons Methoxy Protons
Compound Protons 2 b

& ppm & (Ha) ppm an &” ppm 5%ppm
Carbonium lons
Iva (ortho) 8.10d 9.85 4.17 5.16 3.92
1Vb (meta) 8,794 9.62 4,33 5.07 3.92
1Vc (para) 8.44° 9.711 4,33 5.12 391
I (X = para-NOp*® 8.36¢ 9.55 4,08 5.01 3,90
1 (X= para-OCHy)' 7.96f, 7,028 8.57 3.24 4.51 3.92
Acetals
Hla (ortho) 7.464 5,16 3,31
b (meta) 7.454 5,07 3,30
Illc (para} 7.44¢ 5.12 3.31

* 100 MHz, fluorosulfonic acid , TMS—external standard,

(a) Chemical shift difference of Ha between acetal and ion,

(b) Chemical shift of the methoxy group of the ion, or of the parent acétal.

(c) Chemical shift of the leaving methoxy group.

(d) Center of aromatic multiplets,
(e) Aromatic singlet.
(f) BA (ortho-to acetal group), JAB = 91.3 Hz,

(g) 8B (meta- to acetal group), JAB= 91,3 Hz,
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