SYNTHESIS OF STABLE FUNCTIONALLY SUBSTITUTED
NITRILE OXIDES OF THE AROMATIC SERIES
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Stable functionally substituted mononitrile oxides were obtained from the
previously obtained sterically hindered aldehydes of the mesitylene serijes.
The previously unknown bisnitrile oxide was also synthesized from triethyl-
benzene; the compound is an effective crosslinking agent. The synthesis
was carried out via the stage of oximation and oxidation of the oxime by
sodium hypochlorite.

During the investigation of the formylation of aromatic substrates under the conditions
of the Riher reaction (dichloromethyl alkyl ethers in the presence of Lewis acids), we ob-
tained [1] a series of sterically hindered aromatic aldehydes, derivatives of mesitylene
containing an additional functional group, and also dialdehydes from p-xylene, mesitylene,
durene, and the previously unknown 2,4,6-triethylisophthalic dialdehyde from 1,3,5~-triethyl-
benzene. It was of interest, using the above compounds, to obtain a series of nitrile oxides,
having functional groups such as ester, ether, hydroxyl, acetyl, and nitrile oxide groups
in the aromatic ring. The stability of nitrile oxides is ensured by the presence of two
screening alkyl substituents in the o,0'-position to the nitrile oxide group. Compounds
of this type are of preparative value: various functionally substituted cycloadducts can
be obtained from them, while bisnitrile oxides can be used as effective crosslinking agents.
Only some representatives of nitrile oxides of this type have been described until now [2-47].

The synthesis of nitrile oxides included the step of oximation of the aldehydes and
oxidation of the oximes to the desired end product, carried out by standard methods [5, 6].
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The new scheme proposed by us in [1] of the synthesis of 2,4,6-trimethylisophthalic
dialdehyde and 2,3,5,6-tetramethylterepthalic dialdehyde from mesitylene and durol makes novel
stable dinitrile oxides available, the synthesis of which from dialdehydes has been previ-
ously described in [7, 8].

Thus, from 1,3,5-triethylbenzene we obtained 2,4,6-triethylisophthalodinitrile oxide:
for the first time.
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TABLE 1. Characteristics of Aldoximes (I)-(VII), (XV), and
Nitrile Oxides (VIII)-(XIV), (XVI)

. o Found/Calculated, % Empirical
Compound . ! Yield, % ?g;xage)a formula :
C I i N

I 75 133-136, | 9,42 832 6.90 Ci2H;7NO:
92-96® | Fgs3 | 829 | 676

(n 75 168~171 67,00 7,39 7,87 CroH4aNO,
601 | 730 7.81

ame 81 0il

(I1v) 74 129-130,5 | 66,73 | 8.2 350 Cyalf2NO;
66,90 8.42 5,57

(V) 95 88-90 64.66 6,91 6.12 Cozl13NO;
8544 | 6.83 6,33

(V1) 48 7778 66,72 7.20 571 CyallaNOs

635 | 1.28 5,95 ‘ )

(Vi 89 113115 67,16 7.70 5,61 C,:H1eNO,
. 67,35 7.67 5,61

(Vi 82 50-505 | 7038 | 738 6,88 C12HsNO:
70,21 7,38 6,82

(1x)d 30 78-82 7463 | _6.83 8.50 Crlf 1 NO,
: Fi4y 6,83 8.69

(N)e 55 115-118 7074 | _6.55 6.95 Caztl1aNO,
70,91 6,44 6,89

(\hH S0 128--129.5 66,47 7,94 7.08 Cril1sNOy
66,90 8,42 6,57

(XH) 42 102-1035 | ¢5.57 6,16 6,22 Ci2H3NO,
574 | 596 6,39

(N1IT) 83 103-1035 | 6675 6,50 5,51 CistisNO,
66,03 | 648 | 500

(XTV) 78 91,5-92 67,71 7,00 557 | CuHNO;

67.99 6.93 | 566 '

(XV) 74 122-123.5 10,96 CieHzoN,0z.
N 11,28

(NVD) 75 93-96 69,05 6.61 11,22 C1eH N0y
68.83 6,60 11,47

a) Compounds (IV), (XI), (XV) were recrystallized from a mixture
of hexane with benzene, (II) — from 50% aqueous ethanol, (XVI)

— from a mixture of alcohol and CHCl,.
b) The aldoxime is formed in two isomeric forms (syn and anti).
¢) The compound could not be isolated in an analytically pure

state.
d) The compound was obtained by the oxidation of the aldoxime by

N-bromosuccinimide according to the method in [9].
e) The product was isolated by column chromatography on silica

gel (eluent CHCl,).

All the nitrile oxides obtained are stable compounds and readily enter the 1,3-dipolar
cycloaddition reaction with compounds containing multiple bonds.

EXPERIMENTAL

The PMR spectra were run on Bruker WM 250 (250 MHz) and Bruker AC 200P (200 MHz) radio-
spectrometers in deuterochloroform. The mass spectra were obtained on a Varian MAT CH-6 mass spec-
trometer with direct introduction of the sample to the ionic source, ionizing voltage 70
eV, emission current 0.1 mA. The IR spectra were recorded on a Perkin—Elmer 577 spectro-

photometer (KBr tablets).
Preparation of Aldoximes (I)-(VII), (XV). Solutions of 0.2 mole of NaOH in 10 ml of

H,0 and 0.2 mole of NH,OH-HCl in 25 ml of H,0 [for compound (XV) a double amount of the
reagents was used] were added successively at 50°C to a solution of 0.1 mole of the aldehyde
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TABLE 2. PMR Spectra of Aldoximes (I)-(VII), (XV), and Nitrile
Oxides (VIII)-(XIV), (XVI) >

S, ppm
Compound —
" 2Me ‘ 4Me | 6Me | Hpp | -CH | —OR | —CHO | —OM¢ :gg::;g"al
() (syn) {237 {223 {231 | 693 | — [i.6obr.s| 448 341
(1) (anti) 1239 |233 |237 | 692 ) 849 |7.50br.s| 4,48 3.41
(1) 231 {224 1231 | 685 | 834 - - - OH does not
appear
(i 234 1220 1236 1692 | 835 - - - 248 (COCHy)
: 235 1245 1235 ~ | 833 |84A8br.s| 450 3,42
) 235 1228 1231 | 694|835 i842br.s| — 391
(VD) 241 230 |239 | 695 | 815 |84b6br.s| 441 q ~ 1,40 t (Me)
(V1) 235 220 (232 |69 |820 |836br.s| - ~ 531 m (CH)
1,38 @ (Me)
(VI 252 |239 |242 1697 - - AAA 3,42 ,
(1X) 237 225 |237 |680| - - - -~ 461 (OH)
(\) 245 1225 |236 | 697 | - - - - 248 (COCHy)
(XD 253 1246 12,53 - -~ - 440 3,42
(X11) 245 (220 1241 | 698 | - - - 3,94
(XTI 245 1233 |240 | 697 | -~ - 4414q - 140 t (Me)
(N1V) 245 1230 |242 | 697 | - - - - 531 m (CH)
1,38 d (Me)
(NV) 12t 110t 1,10t] 7.02 | 7.86 8.40 - - 2,76 g . (2-CH.,)
2,69q (&-and
| 6-CHy) (2-CHa)
(NVH 133t 131t 7,08 | ~ - - - 2,93 -CH2);
‘ i H ' ! 131 7’ i . 28‘ ;14— and G-CHz)

in 300-400 ml of EtOH. The reaction mixture was boiled for 4 h, the solvent was distilled,
the residue was treated with 50-100 ml of CHCl, and 100 ml of water, the organic layer was

separated and washed with water (3 x 200 ml). After the distillation of CHCl;, the residue
was recrystallized from the corresponding solvent (Tables 1 and 2).

Preparation of Nitrile Oxides (VIII)-(XIV), (XVI). A solution of 0.1 mole aldoxime
in 150-250 ml of CH,Cl, was added at 5-7°C in the course of 5-10 min to a vigorously stirred
aqueous solution of 0.25 mole of 10-157 sodium hypochloride containing 8-107 NaOH, cooled
to 5-7°C (for aldoxime (XV) 0.5 mole of sodium hypochlorite was used). The mixture was
stirred vigorously for 1 h with gradual increase of the temperature to 15°C, the organic
layer was separated, and the aqueous layer was extracted with CH,Cl, (2 x 50 ml). The com-
bined organic layer was washed with water (4 x 100 ml) and after distillation of the solvent
in vacuo, the residue was recrystallized (see Tables 1 and 2).
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