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Conjugated w-dimethylamino carbonyl compounds exhibit solvatochromic, thermochromic,
and photochromic characteristics and also possess strong fluorescence and generation charac-
teristics [1-4]. 1In the present work we synthesized conjugated mono- and bis-w-dimethylamino
derivatives of succinimides. The introduction of the succinimide fragment into the poly-
methine chain seemed of interest in connection with the fact that according to published
data [5, 6] the bisalkylidene derivatives of succinimides are used as photochromic materials
in holography. The synthesis of the above-mentioned compounds was realized by the condensa-
tion of the aminals of conjugated w-dimethylaminoaldehydes {(I) and (III) with succinimides
(IV) and (V). VWhen the initial components were briefly heated in a ratio of 2:1 without a
solvent or catalyst, the conjugated bis(w-dimethyl-amino) derivatives of the succinimides
(VI-IX) were formed with good yields in the form of stable crystalline substances. The succini-
mide fragment evidently confers stability onto the polymethine chain containing the terminal
Me,N groups. The known conjugated diamines Me,N(CH=CH),NMe,, where n = 1, 2 [7], are labile
substances. It was only possible to obtain the monodimethylamino derivative of succinimide
in the case of (¥X) by the reaction of equimolar amounts of (I) and (IV) in benzene:

0
NMEz. CHg——C/ o
MezN(CH=CH)n(]H/ 4 \NR B MezN/\/\\ ___{NR
NMeg CHg-—-C/ ‘—'“\<\\
‘\O 0
(I) n =1, (I1I) n=2l (IV) R=Ph (X) n=1, R=Ph
(V) B=H

n =1, R=Ph(VI); n =2, R=Ph (VIL); n =1, R=H (V1II); n =2, R=H (IX)

In contrast to (I) and (III), the monodimethylamino derivative (XI) is also only formed
from the substituted aminal (II) and the succinimide (IV):

Me NMe, AN /O
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Fig. 1. The electronic absorption spec-
tra of the compounds: 1) (VI); 2) (XI);
3) (1X); 4) (X) (in CHCl,).

Fig. 2. The molecular geometry of the bisdi-
methylaminopropenylidene derivatives of N-
phenylsuccinimide (VI).

According to the H and 3C NMR spectra (Tables 1 and 2) and the UV spectra (Table 3),
compound (XI) only exists in the open-chain dienone form (XI) and does not undergo cycliza-
tion to 2-amino-2H-pyran, unlike the series of y-substituted §-dimethylaminodienones [1].

The UV spectra of the monodimethylamino derivatives (X) and (XI) (Fig. 1) contain one
band, and this is typical of é-~dimethylaminodienones [1]. In the spectra of the bisdimethyl-
amino derivatives (VI-IX) (Fig. 1) there are two strong bands; the narrow short-wave band
must be assigned to the Me,N(CH=CH),CH=C—C=0 chromophore, where n = 1, 2, and the broad long-

wave band must be assigned to the polymethinediamine fragment [Me,N(CH=CH),CH=C—], , where

‘ |
n =1, 2. The unsaturated diamines Me,N(CH=CH),NMe, give broad absorption bands at 235 (n =
1) and 292.5 nm (n = 2} [7]. The stereochemistry of the bis(w-dimethylamino) derivatives of
succinimide was studied by x-ray crystallographic analysis (XCA) and 'H and !3C NMR spec-
troscopy. The geometric parameters obtained by XCA and the conformation of (VI) subsequently
made it possible to interpret the data from the 'H and 1°C NMR spectra of (VI) unambiguously.®

X-Ray Crystallographic Analysis of (VI). The monoclinic dark-red crystals of (VI) were
obtained by recrystallization from methanol: a = 9.402(1), b = 11.541(1), ¢ = 17.822(2),

*The configuration of (VI) is evidently the same in the solid phase and in solution, since
the IR spectra of the crystalline sample and of its solution in chloroform hardly differ at
all (Table 3).
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B = 89,99° (1). Space group P2;/c, Z = 4. The unit cell parameters and the intensities of
1908 reflections with I > 36 were measured on a Hilger—Watts four-circle automatic diffracto-
meter (ACuKy, graphite monochromator, 6/26-scan, 8 < 66°).

All the nonhydrogen atoms were localized by the direct method (using the Roentgen-75
program). The structure was refined by the method of least squares in full-matrix anisotropic
approximation; the five H atoms were found from the difference F synthesis and were refined
by two successive p syntheses. The final value of the divergence factor was R = 0.102 for
1764 F (hkf). The atomic coordinates are given in Table 4. A projection of the molecule
onto the xv plane is given in Fig. 2. With the exception of the orientation of the phenyl
ring the molecule is almost planar (plane I), and the departure of the atoms from this plane
is not greater than 0.04 A. The phenyl ring (plane II) is rotated through 53° in relation to
plane I. The planar part of the molecule includes the succinimide ring (0!, N?, 0%, C®, C'“,
€1, €'?) and the two dimethylaminodiene chains "B" and "A": N3, ¢!¢, c?°, c¢, c%, C'®, C'?
and NS’ CZJ’ CZS, C17, Clﬂ, C7, Clh‘

The chains are characterized by the S-trans arrangement of the o,8- and y,é-double
bonds and the trans orientation of the H atoms in relation to the y,6-double bond; they
differ in the arrangement of the Hg and Cy atoms in relation to the a,8-double bond.

Both chains are closed through the succinimide ring into a single conjugated system. In
fact, the double bonds C=C (1.369-1.375 4) and single bonds (1.416—1.427°§) are significantly
delocalized compared with those in trans-1,3-butadiene (1.344 and 1,467 A) [8] and are close
to those observed in the molecules of methyl trans-5-dimethylaminomethoxycarbonylpentadiene-
carboxylate [9] and trans-3-acetyl-6-dimethylamino-3,5-hexadien-2-one [10]. The lengths of
the C—C bonds in the succinimide ring (1.454; 1.461; 1.465 K) are also somewhat shorter
than the standard value of the Cgp2 — Cgp2 single bond (1.476 R). The lengths of the C=0

(1.225, 1.227 &) and C—Ngp?2 (1.373, 1.376 &) agree well with the known values for unsubsti-
tuted succinimide [11] and its derivatives [12]. The lengths of the Cgp2 — Ngp2 bonds in the
aminobutadiene fragments (1.338, 1.346 &) are shorter than the standard value of 1.426 ,

and this is typical of conjugated w-amino carbonyl compounds [13].

As seen from Fig. 2, with the planar arrangement of the chains and the succinimide ring
the H atoms at C!° and C!® are sterically hindered. This hindrance is partly reduced during
the deformation of the bond angles at C? (106, 108, 135°) and C'* (106, 129, 125°). Never-
theless the intramolecular H*?...H'* distance remains greatly shortened (1.85 A) compared to
sums of the van der Waals radii (2.2 k).

NMR Spectroscopy (Tables 1 and 2).* 1In the 'H NMR spectrum of (VI) there are two sets
of signals of equal integral intensity for the methine protons. In connection with the XCA
data these sets of signals were assigned to the two dimethylaminopropenylidene chains A and
B, which differ in the positions of Hg and CY in relation to the a,B-double bond. The set
of signals at 5.51 t (Hy), 6.76 d (Hg), and 7.07 d (HB); which corresponds to any AMX first
order spectrum, belongs toone chain, as follows from the double resonance experiment;
irradiation of H, at 5.5 ppm leads to coalescence of the components of the doublet at 6.76
ppm and of the doublet at 7.07 ppm. The spin—spin coupling constants (JBY = Jys = 12.5 Hz)
indicate the trans configuration for the Hy and Hg protons and the S-trans orientation of
the «, 8 and vy, &8 double bonds.

The set of signals at 6.94 (HB)’ 6.78 dd (HY'), and 6.69 d (Hg') belong to the second
chain. The spin—spin coupling constants (JB',Y‘ = 11 and JY"5! — 12.5 Hz) also indicate

the trans configuration for the HY' and Hg' protons and S-trans orientation for the a', g!
and y', §' double bonds.

The largest difference in the chemical shifts of the methine protons in the different
chains (V1.3 ppm) is observed for Hy and Hy'. The first set of signals must be assigned to
chain A, where C, and C=0 have the. trans arrangement with respect to the a,f-double bond
and Hy, is distant from the carbonyl group. Such an assignment is confirmed by comparison
of the H NMR spectra of the ketone (XII) and the diketone (XIII) (Table 1). In the dike-
tone (XIII) Hy is oriented toward the C=0 bond, and as a result of descreening its signal
is ~2 ppm downfield compared with Hy in the ketone (X11).

*The spectra of (XII) and (XIV), which were synthesized earlier {1, 14], and (XIII) are also
given in Tables 1 and 2.
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In the *3C NMR spectrum of (VI) there are also two sets of signals corresponding to
chains A and B. The signals at 131.8 and 95.2 ppm were assigned to Cg and Cy, while those
at 137.5 ppm and 99.1 ppm were assigned to'CB' and CY' on the basis of selective proton de-
coupling.

The downfield shift of the Cyt signal compared with Cy is consistent with the chemical
shifts of G, and C,' in (XII) and (XIII). The assignment of the downfield signals in the
'H NMR spectra at 7.07 and 6.94 to Hg and Hg' and also those at 6.76 and 6.69 to Hg and Hg'
was confirmed by selective (VIII) decoupling. Comparison of the H NMR spectra of (VII)
and (VI) demonstrates the similar stereochemical structure of these compounds. In the !H
NMR spectra of (VII) and (IX) there are also two sets of signals due to the different con-
figurations of the chains, but the complexity of the spectra does not make it possible to
identify all the signals.

It should be noted that the chemical shifts of H, and H,' in the 'H NMR spectra and of
CY and C,' in the !3C spectrum, obtained for the case of (VI}, can be used to establish the
configuration of the o,B-double bond in the other cyclic é-aminodienones. Thus, in the mono-
dimethylamino derivative (X) (Table 1) and in the cyclic mono- and bis-6-dimethylamino ke-
tones of types

O O
UAA o o SRRAA
a4 N
|( k4 NMe, and Me;N L' (w/ Y/ NMe,,
\X/ \X/

which were synthesized earlier, the C, (C,') atoms have the trans orientation in relation
to the CO, since the chemical shifts of Hy (HY') lie in the region of 4.8~5.5 ppm, while
the chemical shifts of Cy (Cy') lie in the region of 94-95.5 ppm.

EXPERIMENTAL

The UV spectra were measured on a Specord UV~VIS instrument. The H NMR spectra were
obtained on a Bruker WM-250 instrument {('H 250, 23C 62.89 MHz) with TMS as internal standard.

The Conjugated Mono- and Bis-w-dimethylamino Derivatives of Succinimides (VI-XI). The
reaction condjitions, constants, and yields are given in Table 1. After heating (the reac-
tion was monitored by means of the electronic absorption spectra) the reaction mass was
evaporated under vacuum, absolute ether or absolute methanol was added to the residue, and
the crystalline precipitate was separated and purified by recrystallization.

The diketone (XII) was obtained from (I) and dihydroresorcinol with a yield of 65% by
analogy with (XIV) [1]; mp 228-230° C (from absolute methanol), UV spectrum (Apaxs ethanol):
280 nm (e 10400) and 410 nm (e 40000). T

CONCLUSIONS

1. A series of conjugated mono- and bis-w~dimethyl-amino derivatives of succinimides
were obtained by the condensation of the aminals of conjugated w-dimethylaminoaldehydes with
succinimides.

2. The geometric parameters and conformations of the molecule of the bis-~w-dimethyl-
aminopropenylidene derivative of N-phenylsuccinimide were determined by x-ray crystallo-
graphic analysis. It was shown that the dimethylaminopropenylidene chains differ in the
configuration of the a,f-double bond.

3. The 'H and '*C NMR spectra of the synthesized campounds were studied. It was shown
that the chemical shifts of Hy and Cy can be used to determine the configuration of the
a,B~double bond in the cyclic §-aminodienones.
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REACTIONS OF POLYFLUOROCARBONYL COMPOUNDS WITH
POLYPHENOLS

V. I. Dyachenko, A. F. Kolomiets,
and A. V. Fokin UDC 542.91:547.565:547.446

The general features of the reactions of phenols with hexafluoro~{1-7] and tetrafluoro-
dichlorocacetone [3] in the presence of Lewis acids and sulfonic acids are well known. We
here consider the uncatalyzed reaction of hexafluoroacetone and MeOOCCOCFy with di- and
trihydroxybenzenes.

It has been found that resorcinol, phloroglucinol, hydroxyhydroquinone, and pyrogallol
react in ether, MeNO,, and benzene in the absence of a catalyst at temperatures as low as
20°C with hexafluorcacetone and methyl trifluoropyruvate to give C-alkylation products
(Ia, b), (II), (IIIa, b), and {IV). Only pyrocatechol and hydroquinone failed to react even
at 100°C.

OH
R3 i Ri
AN
CF,C(0)CF; " |
R2 OH
OH CF3-—C—CFy
R3 I R |
X
I/\ ~ (Ia), (II), (1ITa)
R2 OH

OH
R3 | R:
A
Rz | OH

I
CF;—C—COOCH,
|
OH
(In), (111D, (IV)
Rl==R%?=R3=H (Ia,b); Bl=R3=H, R2?=O0H (II); R'=0H, Ri=Ri—H (I11a,b)
Ri=: B%=H, R3=OH (IV).
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