.SYNTHESIS OF AMINALS AND AMINALACETALS OF o-SUBSTITUTED R-~DIMETHYLAMINOACROLEIN
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and V, S. Bogdanov .

Aminals and aminalacetals of conjugated w-dimethylaminoaldehydes are convenient reagents
for synthesis of various types of aminopolyenes, since they condense extremely easily and with-
out catalysts with ketones, B-diketones, and CH-acids at the active methyl or methylene group
(1, 2],

NMez
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For the first time Me,N —CH=CH—CH (I1a) was obtained from the trimethine salt
NMez
(1a) and NaNMe; [3]. We modified the method for obtaining this aminal and synthesized the
Y

previously unknown Me,N—(CH=CH), -CH// , where n = 2-4 and Y = OMe, NMe; [4]. We synthe-

Ny
N :\{Og
sized the first aminalacetals (IIb, c¢) and aminals (IId) of a-substituted B-dimethylaminocacro-
leins from salts of (Ib-d) [5-7]. ,

It is known that (IIb-d) easily form y-substituted d-dimethylaminodienones, which revers-
ibly isomerize to 2-dimethylamino-2H-pyrans, thereby causing solvato-, thermo-, and photochrom-
ism in these compounds [5, 7]. In this paper the synthesis of aminals and aminalacetals of
various a-substituted B-dimethylaminoacroleins (IIb-i) is described
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R, X (Table 1),R, Y (Table 2).
The starting trimethine salts (Table 1), except for (Ib, e, 1) were obtained by amino-
formylation of vinyl esters, acids, enamines, and acetals with the aminoformylating complex

prepared from POCls and DMF. Salts (Ib, e, i) were obtained by the action of MeaNH in CH;Cl:
on adducts (IVb, e, i) which were formed from aldehydes (IIIb, e, i) and dimethyl sulfate

OMe1®

s CHO Me,SO, ) an O Me,NH
MeaN \h/ —_ MezN/ﬁ MeS0,® ——
(ulb, e, i) (IVb,e,i)
— Me,N /Y\ﬁmhuesoﬁ
: (Ib,e i)

R = Me(fIIb ). (IV5), (Ib): R = i~Pr(Ole}, (IVe), (Ie}; R = F(IIL), (IVi), (Ii).

Aldehydes (IIIb, e, 1) were isolated upon aminoformylation of the corresponding substrates
by treatment with saturated K.COs solution followed by heating (15 min, 80-90°C) until disap-
pearance according to the UV spectrum of the reaction products with Ay, of 320-325 nm and
appearance of Ap., of 295-300 nm,

The UV spectra of salts (Ia-k) (Table 1) indicate that for meso substituted trimethine

salts the Ferster—Dewar—Nott rule holds, in that upon introduction into an odd position of
the polymethine chain (counting the nitrogen atom) of an electron donating substituent a bath-
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TABLE 1. Trimethine Salts MeN /LA NMesX (Ia—i)
|

R
. |
Compound R ; Starti L = Mbp. °C | Amax*
po . X arting reagen E w | Mp, 'l nm, EtOH
(1a) (4] H Clo. CH,=CHOBu 70 | 120-121 312
(Ib) [10] Me MeS0, MeCH=CHOFt 67 * 324
(lcg [11] Ph ClO, PhCH,COOH 79 193194 322
dd) (1] cl Clo. CICH,COOH 40 |123-124 | 327
d?‘? [10] i-Pr MeSO; i-PrCH=CHOE 40 * 360
df 12 CN ClO. Me,NCH=CHCN 80 | 141-143 305
(Ig) [13] NMe, | CIO, Me,NCH=CHNMe, 67 |[122-123 310
(Ih) [13] OEt ClO; Me,NCH,CH (OEt) . 67 |119-121 327
(L) [t14] F MeSO; FCH,COONa 37 * 328
*Polycrystalline mass,
TABLE 2, Yields, Reaction Conditions, and Constants of
/NMez
Me,.N—CH=C—CH (Ila-1{)
i Ny
R
-~ 0 |
& =
L2, 0
EZ-(—-; i o . .
Com- B LR Bp, °C (p, mm 220 Reaction condi-
pound R . S B Hy) D tions, Temp.,
’ 3 s 'S & . T (time, h)
L T ©
| = | 28§88
(11a) H 70 9:1 75-80(10) 1.4750 65~70(2.5)
&Qbf Me 65 9:1 77-80(7) 14752 75~78(1)
c Ph 68 2:3 §2-83(0.3) 15410 75-78(2)
(nd) cl 66 9:1 492-93(7) 1.4930 20-35(1)
45-50(0.2)
(Ile) i-Pr 39 114 L T5=80(7) 14255 20(2.3)
(fy . CX»+ | 90 ! 9:t | 90-95(0.33) 20(1)
(IIg) | NMe, 67 1 0 | 80-82(10) 14720 75-78(2)
gnﬁ) OEt 68 | 3:t 10):2-105( 10} 1.4620 45-30(1)
Iti) F 65 |, 9:1 [ T6-T2(10) 1.4610 43-350(0.5)

*Established from NMMR spectrum (Table 3).
*“Mp 62-75°C (Mp 1is not sharp because of aminalacetal impurity).

ochromic shift of the absorption maximum is observed, and introduction into this position of
an electron accepting substituent leads to a hypsochromic shift [8, 9],

Reaction of salts (Ia-i) with MeOK in benzene with addition of 2 moles of HNMe, gives
good yields of a mixture of aminals and aminalacetals (IIa-i) containing primarily in most
cases the more reactive aminal (Table 2).

The structure of (IIa-i) was proved by 'H and '’C NMR spectra (Table 3). Aminal (IIh)
according to 'H and '°C NMR spectra is a mixture of E and Z isomers in a ratio of 1:1. Freshly
prepared alcohol solutions of (IIb-i) have UV absorption maxima (kmax) corresponding to the
Apax ©of salts (Ib-i). This indicates that compounds (IIb-i) in alcohel solution undergo
transformations analogous to those found earlier for (IIa) [2].

Salts (Ia-i), which have OR! as counterion, unlike salt solutions, quickly transform

into aldehydes (IIla=i),

This transformation is observed by disappearance in the UV spectrum of the Ap,. of salt
(1) and appearance of the 2} of aldehyde (III). Aldehydes (III) were obtained by amino-
formylation either as the main product (IIIb, e, i) or as a byproduct (IIIec, d, f-h) in iso-
lation of the corresponding trimethine salts, (Formula, top of page, following Tables 3 and 4.)

The structures of (IIIb-i) were confirmed by *H and 3¢ NMR spectra (Table 4).
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EXPERIMENTAL

UV spectra were measured on a Specord UV VIS instrument and 'H NMR spectra were obtained
on a Bruker-250 instrument with working frequency for 'H nuclei of 250 MHz. '®C NMR spectra
were obtained under pulse conditions on a Bruker-250 spectrometer with working frequency of
62.89 MHz, The internal standard was TMS,

Trimethine salts (Ia-i) and aldehydes (IIIb, e, i) were obtained based on methods shown
in Table 1; changes introduced in the methods are described above,

General Method for Obtaining (IIa-i). To MeOK, obtained from 3.9 g (0.1 mole) of K dis-
persed in 50 ml abs. benzene and 4 ml abs, MeOH in 70 ml abs. benzene, cooled to 10°C, 13 ml
Me,NH (0.2 mole) in 13 ml abs. benzene and trimethine salt (0.1 mole) were added. After
standing (time and temperature shown in Table 2) the mixture was cooled and the precipitate of
inorganic salt was separated and washed with abs. benzene. The benzene solution was
evaporated and the residue distilled under vacuum. The yields and constants of (IIa-i) are
shown in Table 2.

Isolation of Aldehydes (I1Ic, d, f, g, h). The mother liquor after separation of trimeth-
ine salt (I) was evaporated under vacuum. The residue was shaken with an equal volume of sat-
urated K;COs for ~5 min. The organic layer was passed through a column of Al,0, (height ~5-7
cm), dried with K;COas, and evaporated. The residue was distilled under vacuum, Constants of
(I11c, d, £, g, h) are shown in Table 4,

CONCLUSIONS

Aminals and aminalacetals of a-substituted B-dimethylaminoacrolein were synthesized by
the action of potassium methylate on meso-substituted trimethine salts in the presence of di-
methylamine,
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