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One of the methods of acetals synthesis is the
reaction of readily available organic gem-halides with
alkali metals alcoholates resulting in di(dehaloalkoxy-
lation) [1-8]. Often gem-dichlorides [3—7] are used in
this reaction, while it is much less likely to use gem-
dibromides [8—10]. The main disadvantages of this
method are the necessity of preparation of alkali metal
alkoxide and the attack of alkoxide anion being a
strong base on the available functional groups. In this
regard, the method is inferior to modern methods of
the synthesis of acetals from aldehydes using alcohols,
orthoesters, dimethylsulfite, tetraalkoxysilanes [1, 2],
including phthalaldehyde acetals [9—15].

Previously, we used an easily accessible aprotic
nonionic agent trialkyl orthoformate instead of alco-
holate for benzylidene chloride di(dechloroalkoxyla-
tion) [16]. However, the reaction proceeded only at
225°C for 28 h. To develop this approach we per-
formed catalytic di(debromoalkoxylation) of functionally
substituted dibromomethylarenes 1 with trialkyl ortho-

formate 2. Zinc chloride was used as a catalyst, which
did not form a strong complex with the available
functional groups in the substrate molecule. The
reaction was complete in 2 hours at 80°C when using
0.1 mol % of ZnCl, (Scheme 1).

In the case of benzaldehyde dimethyl acetal inter-
mediate a-bromoester cleaved methylbromide to form
the corresponding aldehydes [17]. Unlike CsHs(OMe),
orthoester 2 was able to re-debromoalkoxylate bromo-
ester 3 to give acetal 4; an excess of orthoester (2.1—
4.0 equivalents per dibromomethyl group) was used. It
favoured debromoalkoxylation of bromoester 3 and
prevented the aldehydes formation.

Reaction of 1-(dibromomethyl)-4-(dimethoxy-
methyl)benzene (1a) with trimethyl orthoformate
(2). A mixture of 1.61 g (0.005 mol) of compound 1a,
2.12 g (0.020 mol) of trimethyl orthoformate 2, and
0.07 g (0.0005 mol) of zinc chloride was heated at 80°C
for 2 h. Next, an excess of orthoester was removed in a
vacuum to obtain 1.11 g (98%) of 1,4-bis(di-

Scheme 1.
CHBr, CH(OR)Br CH(OR),
Z 0.1mol % ZnCl, [ HCOR); &
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—~HCOOR & ~HCOOR N
—RBr —RBr

2

1, X = 4-CH(OMe), (a), 4-COOMe (b), 3-OCOMe (c), 4-CHBr;, (d); 4, X = 4-CH(OMe),, R = Me (a);
X =4-CH(OEt),, R =Et (b); X =4-COOMe, R = Me (¢); X =4-COOMe, R =Et (d); X =3-OCOMe, R = Me (e).

2132



NEW SYNTHETIC METHOD FOR PREPARATION OF FUNCTIONALLY SUBSTITUTED

methoxymethyl)benzene 4a as colorless crystals
melting at 53°C (mp 53°C [13]). 'H NMR spectrum
(CDCl), 6, ppm: 3.13 s (12H, OMe), 5.23 s (2H,
CHO,), 7.26 s (4H, C¢Hy). *C NMR spectrum (CDCls),
d¢c, ppm: 52.1 (OMe), 102.4 (CHO,), 126.6 (CHy,),
138.1 (Cay).

Reaction of methyl 4-(dibromomethyl)benzene-
carboxylate (1b) with trimethyl orthoformate (2) (a
ratio of 1 : 4). A mixture of 0.63 g (0.002 mol) of
compound 1b, 0.85 g (0.008 mol) of trimethyl ortho-
formate, and 0.03 g (0.0002 mol) of zinc chloride was
heated at 80°C for 2 h. Extraction with isooctane
provided methyl 4-(dimethoxymethyl)benzenecarboxylate
4c as a colorless oil [9-11]. Yield 0.34 g (81%). 'H
NMR spectrum (CDCly), 8, ppm: 3.21 s (6H, OMe),
3.84 s (3H, COOMe), 5.35 s (1H, CHO,), 7.43 and
7.94 d (4H, C¢Hy, *Jun = 8.2 Hz). C NMR spectrum
(CDCly), 8¢, ppm: 51.9 (COOMe), 52.2 (OMe), 101.8
(CHO»), 126.8, 127.0, 129.5, 129.5 (CH,,), 130.1,
142.8 (Cay), 166.3 (CO).

Reaction of methyl 4-(dibromomethyl)benzene-
carboxylate (1b) with triethyl orthoformate (2) (a
ratio of 1.0 : 2.6). A mixture of 1.5 g (0.0049 mol) of
compound 1b, 1.9 g (0.0128 mol) of triethyl
orthoformate 2, and 0.07 g (0.00049 mol) of zinc
chloride was heated at 80°C for 4 h. Extraction with
isooctane provided 0.87 g of a mixture of methyl 4-(di-
ethoxymethyl)benzenecarboxylate 4d and ethyl 4-(di-
ethoxymethyl)benzenecarboxylate 4e in a ratio of 1.7 : 1.0.
Attempts to isolate compounds in pure state failed.

Reaction of 3-(dibromomethyl)phenylacetate (1c¢)
with trimethyl orthoformate (2). A mixture of 2.48 g
(0.008 mol) of compound 1¢, 3.40 g (0.032 mol) of
trimethyl orthoformate 2, and 0.1 g (0.0008 mol) of
zinc chloride was heated at 50°C for 1 h. Due to the
presence of a weak signal of aldehyde proton (10.03 ppm)
in the "H NMR spectrum of the reaction mixture, 2.55 g
(0.024 mol) of compound 2 was added and heating was
continued for 2 h. After the excess orthoester was
removed in a vacuum, the residue was treated with
isooctane to obtain 0.5 g (30%) of 3-(dimethoxy-
methyl)phenyl acetate 4e as colorless oil. 'H NMR
spectrum (CDCl;), 6, ppm: 2.35 s (3H, COMe), 3.38 s
(6H, OMe), 5.51 s (1H, CHO,), 7.12-7.46 m (4H,
CeHy). *C NMR spectrum (CDCl3), 8¢, ppm: 20.9
(COMe), 52.0 (OMe), 101.6 (CHO,), 120.2, 121.5,
124.1, 127.1, 127.5, 129.9, 139.8 (C¢H,4), 168.7 (CO).
Found, %: C 62.63; H 6.59. C,;H;4,04. Calculated, %:
C 62.86; H 6.67.
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Reaction of 1,4-bis(dibromomethyl)benzene (1d)
with trialkyl orthoformates (a ratio of 1.0 : 4.2). a. A
mixture of 15 g (0.0355 mol) of tetrabromide 1d,
15.82 g (0.1491 mol) of compound 2, and 0.48 g
(0.00355 mol) of zinc chloride was heated at 80°C for
2 h. The reaction mixture was distilled in a high
vacuum to give 6.05 g (76%) of compound 4a as
colorless crystals melting at 53°C (mp 53°C [13]) and
bp 107°C (0.1 mmHg) {bp 105-110°C (1.0 mmHg )
[11], bp 138-139°C (9 mmHg) [13]}. '"H NMR spec-
trum (CDCL), 6, ppm: 1.17 t (12H, OCH,Me, Sy =
7.0 Hz), 3.49 q (8H, OCH,, *Jyy = 7.0 Hz), 5.44 s (2H,
CHOz), 7.37 s (4H, C6H4).

b. A mixture of 15 g (0.0355 mol) of tetrabromide
1d, 1.22 g (0.1491 mol) of compound 2, and 0.48 g
(0.00355 mol) of zinc chloride was heated at 80°C for
4.5 h. The reaction mixture was distilled in a high
vacuum to give 6.8 g (68%) of 1,4-bis(diethoxy-
methyl)benzene 4b as colorless liquid, bp 119-120°C
(0.1 mmHg ) {bp 107-108°C (0.001 mmHg) [12]}. 'H
NMR spectrum (CDClL3), 6, ppm: 1.17 t (12H,
OCH,Me, *Juy = 7.0 Hz), 3.49 q (8H, OCH,, *Juy =
7.0 Hz), 5.44 s (2H, CHO,), 7.37 s (4H, C¢Hy,).

'H NMR spectra were registered on an AVANCE
400WB (400.13) spectrometer in CDCIl;, internal
reference TMS.
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