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Abstract: The syntheses of phthalodinitriles containing
oxyalkylpyridine or cyclic amine substituents are reported. The
phthalodinitriles were prepared from 4-nitrophthalodinitrile in
reaction with 3- or 4-piperidinecarboxylic acid ethyl esters, 3- or
4-pyridylmethanol, 3- or 4-pyridylpropanol, 4-piperidine-
carboxylic acid in aprotic solvents: N,N-dimethylformamide
(DMF) and N-methylpyrrolidone. Influence of nucleophile
properties on  substitution of nitro group in 4-
nitrophthalodinitrile molecule was investigated. Appointed, that
4-nitrophthalodinitrile nitro group was easy replaced with all
nucleophiles. Microwave and ultrasonic effects were studied.
Found, that both microwave and ultrasonic effects promoted the
reaction speed, but did not influence on products yield and
composition. The molecular structures of new compounds were
characterized by IR, "H-NMR and mass-spectral data. Obtained
products yields were from 18 till 83%.

Keywords: 4-nitrophthalodinitrile, nucleophilic substitution
reaction, nucleophile

[. INTRODUCTION

Phthalodinitriles — phthalic acid dinitriles are a class of
chemical compounds, which show thermal and oxidative
stability [1]. Phthalodinitriles are commonly used for
aerospace, marine, and electronic packaging applications.
Phthalodinitriles are the main starting material for
phthalocyanine production [1-3].
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4-Nitrophthalodinitrile is a good starting material for the
synthesis of substituted phthalodinitriles, because the nitro
group can be replaced by various nucleophiles. Product yield
is highly dependent of the nature of the reagent. In some cases
products of aromatic proton displacement were found [2-5].
Current research is focused on the development of a new
phthalodinitrile derivatives, 1-(3,4-dicyanophenyl)piperidine-
3-carboxylic acid ethyl ester and 1-(3,4-dicyanophenyl)-
piperidine-4-carboxylic acid ethyl ester, 4-(3-pyridyl-
methoxy)phthalodinitrile and 4-(4-pyridylmethoxy)-
phthalodinitrile, 4-(3-pyridylpropoxy)phthalodinitrile and 4-
(4-pyridylpropoxy)phthalodinitrile (Schemes 1 and 2).

Production of new phthalodinitriles containing cyclic amine
or oxyalkylpyridine groups, can be used for new highly
soluble phthalocyanine synthesis [6-9]. Phthalocyanines have
been studied for diverse applications in molecular electronics,
non-linear optics, gas sensors as photosensitizers [10-12] and
electrocatalysts [13, 14].

II. RESULTS AND DISCUSSION

A. Synthesis and characterization

All new phthalodinitriles were prepared from 4-nitro-
phthalodinitrile (1) by a nucleophilic aromatic substitution of
nitro group. As nucleophiles used: 3- or 4-piperidinecarbo-
xylic acid ethyl esters (2, 3), 3- or 4-pyridylmethanol (4, 5), 3-
or 4-pyridylpropanol (6, 7) and with 4-piperidinecarboxylic
acid (8) (Schemes 1 and 2).
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Scheme 1. Synthesis of substituted phthalodinitriles 9 and 11. (i) K,COs;, DMF, 50 — 55°C.
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Scheme 2. Synthesis of substituted phthalodinitriles 13 — 16. (i) K,CO;, DMF, 50 — 55°C, (ii) K,COs, N-methylpyrrolidone, 50 — 55°C.

The substituted phthalodinitriles 9, 11, 13 — 16 were
synthesized according to the route shown in Schemes 1 and 2.
4-Nitrophthalodinitrile (1) nucleophilic substitution reactions
were carried out in the presence of anhydrous potassium
carbonate in dried DMF at 50 — 55°C in an argon atmosphere.
Obtained compounds 9, 11, 13 — 15 were purified by
crystallization from ethanol with activated charcoal;
unfortunately, it was not enough to purify phthalodinitriles 9,
11 and 15, so these phthalodinitriles were purified by column
chromatography on silica gel using toluene/ethyl acetate
mixture as eluent. Compound 16 was crystallized from
chloroform/heptane mixture.

When of 3-piperidinecarboxylic acid ethyl ester (2) was
used, a side reaction product in significant amount (15 — 20%)
was found. The compounds 9, 10 were separated and purified
by column chromatography using toluene/ethyl acetate in ratio
12:1 as eluent. Compound 9 (R; 0.33) after crystallization
from ethanol was obtained in 34% yield. Second product (R
0.51) was identified as cyano group substitution product [5] —
1-(2-cyano-4-nitrophenyl)-piperidine-3-carboxylic acid ethyl
ester (10), which was obtained in 16% yield.

In reaction of 4-piperidinecarboxylic acid ethyl ester (3)
with 4-nitrophthalodinitrile (1) we also observed that the side

reaction product was formed. However, after column
chromatography we obtained pure 1-(3,4-dicyanophenyl)-
piperidine-4-carboxylic acid ethyl ester (11) in 74% yield. The
smaller part which was a mixture we analyzed by 'H-NMR
and found that the aromatic proton spectra structure is similar
to compound 10 (doublet at 7.08 ppm, double doublet at 8,2
ppm, and doublet at 8,5 ppm), therefore we suppose that 1-(2-
cyano-4-nitrophenyl)piperidine-4-carboxylic acid ethyl ester
(12) was formed.

TABLE 1.

4-NITROPHTHALODINITRILE (1) (0.86 G, 5.0 MMOL) AND 4-
PIPERIDINECARBOXYLIC ACID (8) NUCLEOPHILE SUBSTITUTION REACTION
QUANTITIES AND OBSERVED
3,3°,4,4’-TETRACY ANODIPHENYLOXIDE (17) YIELDS

4-Piperidinecarboxylic acid (8) )
No quantity Yield of 17
(g, %)
g, mmol eqv
1 0.65, 5.0 1.1 0.80, 59
2 0.32,2.5 0.5 0.50, 37
3 0.06, 0.5 0.1 0.34,25
4 - - 0.61, 45
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In reaction of 4-nitrophthalodinitrile with O-nucleophiles 4
— 7 we obtained expected phthalodinitriles 13 — 16 in 18 till
83% yield. But in 4-nitrophthalodinitrile (1) reaction with
alcohols 6 or 7 along desirable phthalodinitriles 15 or 16, also
3,3’,4,4’-tetracyanodiphenyloxide (17) in quantities up to 12%
was obtained. Compound 17 also formed if reaction was
performed in solution of N-methylpyrrolidone. Target
products were purified by crystallization and reprecipitation.

Nucleophilic substitution reaction of 4-nitrophthalodinitrile
(1) with 4-piperidinecarboxylic acid (8) did not manage to
obtain the salt 18, but 3,3°4,4’-tetracyanodiphenyloxide (17)
[15, 16] was formed instead. Further research revealed that 4-
piperidinecarboxylic acid (8) promotes the formation of
compound 17 even when different compound 8 quantities (1.1,
0.5 and 0.1) equivalents were used. The resulting 3,3°4,4’-
tetracyanodiphenyloxide (17) was formed in all reactions, but
the highest yield and purity of compound 17 were observed in
reaction when 1.1 equivalent of 4-piperidinecarboxylic acid
(8) was used. According to literature [16] under these reaction
conditions (DMF, 4-nitrophthalodinitrile and potassium
carbonate) 3,3’,4,4’-tetracyanodiphenyloxide (17) in small
quantities was formed. If potassium nitrite [15] or potassium
fluoride [16] were used 3,3°,4,4’-tetracyanodiphenyloxide (17)
could become a main product. It was found [16] that small
amount of water accelerated the formation of compound 17.
There are several attempts [15, 16] to explain the mechanism
of reaction but it was not sure proven yet. We supposed that,

in our case water, which could formed in 4-
piperidinecarboxylic acid (8) reaction with potassium
carbonate, promotes the formation of 3,3°4,4’-
tetracyanodiphenyloxide (17). At the same time 4-

piperidinecarboxylic acids potassium salt is poorly soluble in
DMF and therefore cannot take part in reaction. The structure
and purity of synthesized phthalodinitriles were confirmed by
IR, 1H-NMR and mass-spectra. In the mass-spectra the
expected mass values corresponded with the theoretical values
for all compounds. The protonated molecular ion peak [M +
H]+, measured in atom units (amu) for compound 11 was
observed at 284.3, for compounds 13 and 14 were observed at
236.2 and 236.1, and for compounds 15 and 16 were observed
at 264.3 and 264.3, respectively.

B Reaction product yield characterization
1-(3,4-Dicyanophenyl)piperidine-4-carboxylic acid ethyl ester
(11) and 3-(4-pyridylmethoxy)phthalodinitrile (13) product
yields are good — 74 and 83%, respectively. Unfortunately, the
4-(4-pyridylmethoxy)phthalodinitrile (14) yield is 38%. In 4-
nitrophthalodinitrile (1) reactions with 3- or 4-pyridylpropanol
as reaction products were observed 3-(4-
pyridylpropoxy)phthalodinitrile (15) or 4-(4-pyridylpropoxy)-
phthalodinitrile (16) together with the byproduct 3,3°,4,4’-
tetracyanodiphenyloxide (17). For complete 4-
nitrophthalodinitrile (1) reaction with 3-pyridylpropanol (6) in
DMF at 50 — 55°C was necessary 40 hours. Reaction products
obtained in 46% yield for compound 15 and 12% yield for
compound 17. To decrease the yield of 3,3°,4,4’-
tetracyanodiphenyloxide (17) the reaction conditions were
changed. Microwave or ultrasonics accelerated the reaction, so
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starting 4-nitrophthalodinitrile was not detected even after 12
- 13 hours. Unfortunately the 3,3°,4,4°-
tetracyanodiphenyloxide (17) yield did not reduced, so 3-(4-
pyridylpropoxy)phthalodinitrile (15) and 3,3°.4,4-
tetracyanodiphenyloxide (17) obtained in 51% and 38% yields
respectively. When N-methylpyrrolidone was used instead of
DMF, 3-(4-pyridylpropoxy)phthalodinitrile (15) and 3,3’,4,4’-
tetracyanodiphenyloxide (17) were produced with 3% and
26% yields, respectively. Making 4-(4-
pyridylpropoxy)phthalodinitrile (16) synthesis in microwave
phthalodinitrile 16 yield was low — 18%, but 3,3°,4,4’-
tetracyanodiphenyloxide (17) yield — 19%.

III. EXPERIMENTAL
A. Materials

All reagents and solvents were obtained from commercial
suppliers. All solvents were purified as described in literature
[17] before use and were used freshly distilled. Silica gel was
purchased from Merck. Anhydrous potassium carbonate
(K,CO3) was dried at 250°C temperature for 16 hours and
stored in covered container. 4-Nitrophthalodinitrile (1) was
synthesized and purified, according to the literature procedure
[15]. 3-Piperidinecarboxylic acid ethyl ester (2), 4-piperidine-
carboxylic acid ethyl ester (3), 3-pyridylmethanol (4) and 4-
pyridylmethanol (5) were purchased from Alfa Aesar, 3-
pyridylpropanol (6) was purchased from Aldrich and 4-
pyridylpropanol (7) was purchased from TCI, 4-
piperidinecarboxylic acid (8) was purchased from Aldrich.

B. Measurements

IR spectra (thin films) were recorded on a Thermo-Nicolet
5700 spectrometer. 1H-NMR spectra were obtained using
Bruker 300 MHz (J, Hz) spectrometer using as internal
standard for CDCI3 — tetramethylsilane and for DMSO-d6 —
hexamethyldisiloxane. Mass-spectra were performed on High
Performance Liquid Chromatograph (HPLC) with a Waters
Alliance 2695 masspectrometer using XTerra® MS C18 5 um
2.1x100 mm column. Signals were recorded with a Waters
2996 UV-Vis photodiode matrix detector and Waters EMD
1000 masspectrometer, which had ionization
electroatomization ESI+. Melting points were recorded using
Mel-Temp II apparatus. Ultrasonic and microwave effects
were studied using Ultrasonic processor UP200S (Hielscher)
and Household Whirlpool microwave oven MWD307 WH

C. Synthesis
1-(3,4-Dicyanophenyl)piperidine-3-carboxylic acid ethyl
ester (9) and 1-(2-cyano-4-nitrophenyl)piperidine-3-
carboxylic acid ethyl ester (10)

4-Nitrophthalodinitrile (1) (0.86 g, 5.0 mmol) was dissolved
in 15 mL DMF under argon atmosphere, then 3-
piperidinecarboxylic acid ethyl ester (2) (0.80 mL, 5.5 mmol)
and potassium carbonate (1.38 g, 10.0 mmol) were added. The
reaction mixture was stirred at 50 — 55°C temperature for 22
hours, then poured into ice water (~ 50 mL) and extracted
twice with 20 mL of ethyl acetate. The solution was washed
with water, dried and evaporated. The products were separated
and purified by column chromatography on silica gel using
toluene/ethyl acetate mixture (6 : 0.5), as eluent. Compound 9
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(R¢ 0.33) after crystallization from ethanol gave light yellow
crystalline powder. The compound is soluble in CHCI;,
CH;CN, and DMF. Yield: 0.49 g (34%). M.p. 81 — 82°C. IR
Ymax (cm™): 2214 (C=N), 1722 (C=0, ester), 1592 (C=C, Ar).
'H-NMR (CDCl;), 8, ppm: 1.27 (t, J = 7.1, 3H), 1.58 - 1.74
(m, 1H), 1.78 - 1.96 (m, 2H), 2.01 - 2.15 (m, 1H), 2.54 - 2.68
(m, 1H), 3.16 (m, 1H), 3.41 (m, 1H), 3.55 - 3.65 (m, 1H), 3.80
(m, 1H), 4.17 (q, J =7.1, 2H), 7.05 (dd, J = 2.7, J = 9.0, 1H),
7.14 (d, J = 2.7, 1H), 7.55 (d, J = 9.0, 1H). Anal. Calc. for
CisH17N3;0,: C 67.83; H 6.05; N 14.83. Found: C 67.69; H
5.89; N 14.69.

Compound 10 (Rf 0.51) gave yellowish oil. The compound
is soluble in CHCl;, CH3CN, and DMF. Yield: 0.24 g (16%).
IR Jmax (cm™): 2224 (C=N), 1725 (C=0, ester), 1601 (C=C,
Ar), 1572 (NO,). 'H-NMR (CDCLy), 3, ppm: 1.24 (t, J = 7.1,
3H), 1.72 - 1.81 (m, 2H), 1.90 - 1.95 (m, 1H), 2.11 - 2.22 (m,
1H), 2.69 - 2.80 (m, 1H), 3.10 - 3.20 (m, 1H), 3.31 - 3.39 (m,
1H), 3.81 (m, 1H), 3.93 (m, 1H), 4.15 (q, /= 7.1, 2H), 7.02 (d,
J=94, 1H), 8.24 (dd, J=2.8,J=9.4, 1H), 8.40 (d, /= 2.8,
1H). Anal. Calc. for C;sH;7N;04: C 59.40; H 5.65; N 13.85.
Found: C 59.75; H 5.78; N 13.76.

1-(3,4-Dicyanophenyl)piperidine-4-carboxylic acid ethyl
ester (11)

4-Nitrophthalodinitrile (1) (0.86 g, 5.0 mmol) was dissolved
in 10 mL DMF under argon atmosphere, then 4-
piperidinecarboxylic acid ethyl ester (3) (0.80 mL, 5.5 mmol)
and potassium carbonate (0.70 g, 5.0 mmol) were added. The
reaction mixture was stirred at 50 — 55°C temperature for 25
hours, then poured into ice (~ 50 mL) and the precipitate
filtered off and washed with water on the filter. Crude product
was crystallized from ethanol with activated charcoal followed
by column chromatography on silica gel using toluene/ethyl
acetate mixture (6 : 0.5), as eluent. Obtained product was
reprecipitated from CH,Cl, with petroleum ether, what gave
light yellow crystalline powder. The compound is soluble in
CHCI;, CH3CN, and DMF. Yield: 1.05 g (74%). M.p. 124 —
126 °C. IR ypax (cm™): 2217 (C=N), 1712 (C=0, ester), 1592
(C=C, Ar). '"H-NMR (CDCly), &, ppm: 1.29 (t, J = 7.1, 3H),
1.86 (m, 2H), 2.08 (m, 2H), 2.61 (m, 1H), 3.11 (m, 2H), 3.82
(m, 2H), 4.19 (q, /= 7.1, 2H), 7.05 (dd, J = 2.6, J = 8.9, 1H),
7.13 (d, J = 2.6, 1H), 7.58 (d, J = 8.9, 1H). MS m/z:
calculated: CiH;7;N;0,, 283.3, found: 284.3 [M + H]".

3-(4-Pyridylmethoxy)phthalodinitrile (13)

4-Nitrophthalodinitrile (1) (0.86 g, 5.0 mmol) was dissolved
in 10 mL DMF wunder argon atmosphere, then 3-
pyridylmethanol (4) (0.80 mL, 5.5 mmol) and potassium
carbonate (0.70 g, 5.0 mmol) were added. The reaction
mixture was stirred at 50 — 55°C temperature for 38 hours,
then poured into ice (~ 50 mL) and the precipitate filtered off
and washed with water on the filter. Crude product was twice
crystallized from ethanol with activated charcoal, what gave
light yellow crystalline powder. The compound is soluble in
CHCl;, CH5CN, and DMF. Yield: 0.97 g (83%). M.p. 136 —
138°C. IR max (cm™): 2231 (C=N), 1604 (C=C, Ar). 'H-NMR
(CDCly), 6, ppm: 5.22 (s, 2H), 7.25 (dd, J = 2.5, J = 8.7, 1H),
7.33(d,J=2.5, 1H), 7.40 (m, 1H), 7.72 (d, J= 8.7, 1H), 7.79

(m 1H), 8.64 (m, 1H), 8.75 (m, 1H). MS m/z: calculated:
C14HoN;0, 235.2, found: 236.2 [M + H]".
4-(4-Pyridylmethoxy)phthalodinitrile (14)
4-Nitrophthalodinitrile (1) (0.86 g, 5.0 mmol) was dissolved
in 10 mL DMF wunder argon atmosphere, then 4-
pyridylmethanol (5) (0.60 g, 5.5 mmol) and potassium
carbonate (0.70 g, 5.0 mmol) were added. The reaction
mixture was stirred at 50 — 55°C temperature for 20 hours.
Subsequent separation and purification of the 4-(4-
pyridylmethoxy)phthalodinitrile (14) is analogous for the
product 13. Obtained light yellow crystalline powder. The
compound is soluble in CHCl;, CH3CN, and DMF. Yield: 0.45
g (38%). M.p. 135 — 137 °C. IR ypax (cm™): 2225 (C=N), 1602
(C=C, Ar). 'H-NMR (CDCl), , ppm: 5.21 (s, 2H), 7.28 (dd, J
=2.6,J=28.8, 1H), 7.35 (m, 3H), 7.77 (d, J = 8.8, 1H), 8.69
(dd, J = 1.6, J = 4.4, 2H). MS m/z: calculated: C;4HoN;0,
235.2, found: 236.1 [M + H]".
3-(4-Pyridylpropoxy)phthalodinitrile (15)
4-Nitrophthalodinitrile (1) (0.86 g, 5.0 mmol) was dissolved
in 10 mL DMF wunder argon atmosphere, then 3-
pyridylpropanol (6) (0.80 mL, 5.5 mmol) and potassium
carbonate (0.70 g, 5.0 mmol) were added. The reaction
mixture was stirred at 50 — 55°C temperature for 40 hours,
then poured into ice (~ 50 mL) and the precipitate was filtered
off and washed with water on the filter. Then precipitate was
stirred with CHCl; at room temperature for 1 hour and filtered
off. 3-(4-Pyridylpropoxy)phthalodinitrile (15) is soluble in
chloroform. Filtrate evaporated, obtained crude product was
crystallized from ethanol with activated charcoal, followed by
column chromatography on silica gel using toluene/ethyl
acetate mixture (0.5 1), as eluent. The product was
reprecipitated from CH,Cl, with petroleum ether, what gave
white crystalline powder. The compound is soluble in CHCI;,
CH;CN, and DMF. Yield: 0.61 g (46%). M.p. 100 — 102°C. IR
Ymax (cm'): 2228 (C=N), 1596 (C=C, Ar). '"H-NMR (CDCl;),
d, ppm: 2.20 (m, 2H), 2.85 (m, 2H), 4.08 (t, J = 6.1, 2H), 7.18
(dd, J=2.6,J=28.8, 1H), 7.26 (m, 2H), 7.54 (m, 1H), 7.73 (d,
J = 8.8, 1H), 8.50 (m, 2H). MS m/z: calculated: C;sH;3N30,
263.3, found: 264.3 [M + H]".
4-(4-Pyridylpropoxy)phthalodinitrile (16)
4-Nitrophthalodinitrile (1) (2.60 g, 15.0 mmol) was
dissolved in 30 mL DMF under argon atmosphere, then 4-
pyridylpropanol (7) (2.40 mL, 16.5 mmol) and potassium
carbonate (2.07 g, 15.0 mmol) were added. After stirring the
reaction mixture at 50 — 55°C temperature for 24 — 25 hours, it
was poured into ice (~ 150 mL) and the precipitate was
filtered off and washed with water on the filter. Then
precipitate was stirred with CHCl; at room temperature for 1
hour and filtered off. 4-(4-Pyridylpropoxy)phthalodinitrile
(16) is soluble in chloroform. Filtrate evaporated, obtained
crude product was twice crystallized from heptane/chloroform
mixture in ratio 5 : 3, what gave white crystalline powder. The
compound is soluble in CHCI;, CH3CN, and DMF. Yield: 0.67
g (18%). M.p. 100 — 102°C. IR ypay (cm™): 2225 (C=N), 1595
(C=C, Ar). 'H-NMR (CDCl;), 3, ppm: 2.22 (m, 2H), 2.90 (m,
2H), 4.09 (t, J= 6.0, 2H), 7.18 (dd, J = 2.6, J = 8.8, 1H), 7.25
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(m, 3H), 7.73 (d, J = 8.8, 1H), 8.57 (d, J = 6.1, 2H). MS m/z:
calculated: C,4H;3N30, 263.3, found: 264.3 [M + HJ".

3,3’,4,4’-Tetracyanodiphenyloxide (17)

4-Nitrophthalodinitrile (1) (0.86 g, 5.0 mmol) was dissolved
in 10 mL DMF under argon atmosphere, then 4-
piperidinecarboxylic acid (8) (0.65 g, 5.5 mmol) and
potassium carbonate (0.70 g, 5.0 mmol) were added. The
reaction mixture was stirred at 50 — 55°C temperature for 30
hours, then poured into ice (~ 50 mL) and the precipitate
filtered off and washed with water on the filter. Crude product
was twice crystallized from acetic acid. Yield 0.80 g (59%),
(see TABLE 1.). M. p. 258 — 260°C (lit. [15] M. p. 258 —
260°C). IR ymax (cm™): 2233 (C=N), 1588, 1569 (C=C, Ar).
'H-NMR (CDCls), 8, ppm: 7.69 (dd, J=2.5, J= 8.7, 2H), 8.03
(d,J=2.5,2H), 8.22 (d, /= 8.7, 2H).

IV. CONCLUSION

The synthesis and characterization of substituted
phthalodinitriles 9, 11, 13 — 16, 1-(2-cyano-4-nitrophenyl)-
piperidine-3-carboxylic acid ethyl ester (10) and 3,3°4,4’-
tetracyanodiphenyloxide (17) are presented. In 4-
nitrophthalodinitrile (1) nucleophilic substitution reactions
with 3- or 4-piperidinecarboxylic acid ethyl esters (2, 3), 3- or
4-pyridylmethanol (4, 5) observed desirable nucleophilic
substitution  products:  1-(3,4-dicyanophenyl)piperidine-3-
carboxylic acid ethyl ester 9), 1-(3,4-
dicyanophenyl)piperidine-4-carboxylic acid ethyl ester (11),
3-(4-pyridylmethoxy)phthalodinitrile (13) or 4-(4-
pyridylmethoxy)phthalodinitrile (14), in 34 — 83% yields. In
4-nitrophthalodinitrile (1) reaction with 3- or 4-
pyridylpropanol (6, 7) observed desirable products: 3-(4-
pyridylpropoxy)phthalodinitrile (15) and 4-(4-pyridylpro-
poxy)phthalodinitrile (16) in 46% and 18% yields, and in
small amount side product 3,3°,4,4’-tetracyanodiphenyloxide
(17). In  4-nitrophthalodinitrile  reaction with  4-
piperidinecarboxylic acid (8), as single product observed
3,3°,4,4’-tetracyanodiphenyloxide (17). Found, that increasing
4-piperidinacarboxylic acid (8) equivalent quantity from 0.1
till 1.1, also increased 3,3°,4,4’-tetracyanodiphenyloxide (17)
yield from 25 till 59%. All of obtained derivatived
phthalodinitriles can be used for soluble phthalocyanine
synthesis.
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Tatjana Krivi¢a, Modris Roze, Natalja Kiri¢enko, Valdis Kampars. Aza- un oksisaturoSu ftalodinitrilu sintéze un ipasibas

Aizvietoti ftalodinitrili ir izejvielas jaunu ftalocianinu un citu ciklisku izoindola atvasinajumu iegti$anai. Ftalodinitrili ir ari izejvielas tadu
ftalskabju atvasinajumu iegtiSanai, kuras ar citam metodém ir griiti sintez&t.

Nitrogrupa 4-nitroftalodinitrila viegli stajas nukleofilas aizvieto$anas reakcijas ar skabekla, oglekla, slapekla vai séra nukleofiliem, tapéc Sis
savienojums ir lieliska izejviela jaunu ftalodinitrila atvasinajumu iegtisanai.

Darba mérkis bija sintez&t ftalodinitrilus, kuri molekula saturétu vai nu ciklisko amina vai piridina fragmentus. 4-Nitroftalodinitrila reakcija ar
3- vai 4-piperidinkarbonskabes etilesteriem iegiti 1-(3,4-dicianofenil)piperidin-3-karbonskabes etilesteris vai 1-(3,4-dicianofenil)piperidin-4-
karbonskabes etilesteris. Ka blakus reakcijas produkts veidojas arT cianogrupas aizvietoSanas produkts, kas 3-piperidinkarbonskabgs etilestera
gadljuma tika izdalits un raksturots, ka 1-(2-ciano-4-nitrofenil)piperidin-3-karbonskabes etilesteris. 4-Nitroftalodinitrila reakcija ar 3- vai 4-
piridilmetanolu, ka arf 3- vai 4-piridilpropanolu iegiiti attiecigi piridilalkoksiftalodinitrili ar iznakumiem 34 — 83 %, ka blakus produkts
veidojas 3,3’°,4,4’-tetracianodifeniloksids.

4-Nitroftalodinitrila reakcija ar 4-piperidinkarbonskabi ka vienigais reakcijas produkts iegiits 3,3’,4,4’-tetracianodifeniloksids. Konstatéts, ka
palielinot 4-piperidinkarbonskabes daudzumu no 0.1 1idz 1.1 ekvivalentam, palielinas ar1 3,3”,4,4’-tetracianodifeniloksida iznakums no 25 lidz
59 %.

Petita mikrovilpu un ultraskanas ietekme uz reakcijas produktu iznakumiem un sastavu. Konstatéts, ka gan mikrovilgu, gan ultraskanas
iedarbiba palielina reakcijas atrumu, tacu atstaj mazu iespaidu uz galaproduktu iznakumu un produktu sastavu.

Tegiitie savienojumi raksturoti ar IS, '"H-KMR, masspektru un elementanalizes palidzibu.

Tarpsana Kpusuy, Moapuc Posze, Haraaba Kupudenko, Bamguc Kammapc. CuHTe3 M cBOiicTBa a3a- H OKCHCOAEP:KALIUX
¢prasonuHuTPHIOB

3ameleHHble (DTANOAMHUTPWIBL — OCHOBHBIE HMCXOJHbBIE BEIIECTBA B IIPOM3BOACTBE HOBBIX (TAIOLMAHMHOB W JPYTUX LHUKIMYECKHX
MIPON3BOJHBIX M30MHI0MA. DTATOTMHATPUIIEI TAKKE CITy’KaT MCXOMHBIMU BELIECTBAMH AJISI MOTYyYSHUS] HEKOTOPBIX MPOU3BOIHBIX (praymeBoi
KHCIIOTBI, KOTOPBIE CTIOKHO MOTYyYUTh JPYTHMH METOIAM.

Hurporpynma B Monekyine 4-HUTPOQTAIOJWHHUTPWIIA JIETKO BCTYNAeT B PEAKIUH HYKICO(HIBHOIO 3aMEINCHHS C KHCIOPOJHBIMH,
YTJICPOJHBIMY, A30THBIMH HYKJICO(QWIAMH WIM HYKJICOQHUIAMH CEepbl, M MOITOMY TaKHe COCJUHEHUS CIyXaT OTIMYHBIMH HCXOIHBIMH
BEI[ECTBAMH B PEAKIHSX MOJIyYEHHs] HOBBIX (DTaJIOANHUTPHIIOB.

Llens paGoOTBI — CHHTE3UPOBATh MOJIEKYJIbI (TaJOAMHUTPHIA, COJeprKaliie GpparMeHT UKINYEeCKOr0 aMHUHa WM NMUpHIMHA. B peakmusx 4-
HUTPOTATOAMHUTPUIA C OTWIOBBIMH dbupamMu 3- Wi 4-NUNEPUANHKAPOOHOBBIX KHUCIOT MOJy4YeHbl ATwioBble 3dupel 1-(3,4-
JQULaHOGEHIT ) THneprarH-3-kapooroBoit win 1-(3,4-gunmanodermn)nunepuant-4-kapOOHOBONH KHCIOT, a TaKKe MPOXYKThl MOOOYHON
peakuuy - 3aMeLIeHNs LHaHOrpynnsl. B ciydyae sTuinoBoro s¢upa 3-nunepuiMHKapOOHOBON KUCIOTHI JaHHBIH MPOJYKT — 3THIOBBII 3¢up 1-
(2-umano-4-HUTPOHEHIN ) TUIIEPUINH-3-KapOOHOBOW KUCIOTHI OBLI BBIICIEH U OXapaKTepu3oBaH. B peakuusx 4-HUTpoQTanoauHUTpHiIa ¢ 3-
WM 4-IMPUANIMETAHOIIOM, a TakkKe C 3- WIH 4-NHPHANMNIPONAHOIOM HONyYEeHBI COOTBETCTBYIONINE MUPHAMITANKOKCUPTAIOIUHATPUIIBL C
BBEIXOaMH peakiuit 34 — 83 %, kak MOOOYHEIN POXYKT obpasyercs 3,3°,4,4’-TeTpannaHo AN PEHUITOKCH].

B peakmuu 4-HUTpOQTAIOAMHUTPWIA C 4-NUNEPUIUHKApOOHOBOW KHCIOTOH MONYdYeH E€IUHCTBEHHBIH NPOAYKT peakmmu — 3,3°,4,4°-
TeTpalaHOAN(GEHUIOKCH. B  pesynpTate NpPOBEICHHBIX OKCIEPHMEHTOB KOHCTAaTUPOBAHO, YTO YBEIMYHMBAs KOJMYECTBO 4-
nurnepuIuHKapoonoBoii kuciotel ot 0.1 mo 1.1 3KBHBaJCHTa, TaKKe yBeIHMUMBaeTCs BbIxoj 3,3°,4,4’-TeTpanmaHonupeHmiokcuia ¢ 25 1o
59%.

HccnenoBanoch BIUSIHUE MHKPOBOJIHOBOTO U YJIbTPa3ByKOBOTO M3Iy4eHHS Ha BBIXOJ M COCTAaB MPOAYKTOB peakiuu. KoHcTaTtHpoBaHO, 4TO
HCTIONB30BaHNE, KAK MUKPOBOJIHOBOTO, TaK M yIbTPa3BYKOBOTO M3TyUCHHUS YBEINYHBAET CKOPOCTh XMMHUECKOH PEAKINH, OJHAKO HE BIHACT
Ha BBIXOJ M COCTaB OXKHJAEMBbIX IIPOIYKTOB.

IonyueHHbIe COSIMHEHHS 0XapaKTePU30BaHEI ¢ IoMompio MK, 'H-SIMP, Macc-CIIEKTPOB ¥ DIEMEHTHOTO aHAIH3a.
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