Functional Materials 11, No.1 (2004)

2,5-Diphenyl-1,3-oxazole and 2,5-

Experimental and theoretical investigation of

the reaction of 2,5-diphenyl-1,3-oxazole and

2,5-diphenyl-1,3,4-oxadiazole dimethylamino
derivatives with the Vilsmeier reagent

O.N.Semenova, O.S.Galkina, L.D.Patsenker,
I1.G.Yermolenko, 1.A.Fedyunyayeva

Institute for Single Crystals, National Academy of Sciences of Ukraine,
60 Lenin Ave., 61001 Kharkiv, Ukraine

Received May 16, 2003

The 2,5-diphenyl-1,3-oxazole and 2,5-diphenyl-1,3,4-oxadiazole dimethylamino deriva-
tives are widely used as organic luminophores. These compounds are found to be substi-
tuted in the ortho-position to the dimethylamino group under conditions of the Vilsmeier-
Haack reaction. The attack by the POCI;—DMF complex results in formation of the "open”
iminium salt which is subjected the isomerization into tetrahydroquinazolinium salt. The
substitution reaction directed to the 4 position of the oxazole ring causes formylation. The
reactivity of the compounds under investigation and the reaction pathways have been
studied using the quantum-chemical semi-empirical methods. The most favorable condi -
tions for synthesis of the quinazolinium salts and aldehydes have been determined. The
compounds obtained are of considerable interest as the water soluble high-efficiency
luminophores.

HNumerunamMuHo3ameIieHuble 2,5-guapui-1,3,4-okcaguasonsl u 2,5-guapui-1,3-0Kca3oabl
MIVPOKO MPUMEHSIOTCA B KAaUeCTBE OPraHUYECKUX JIOMUHOMOPOB. Y CTAHOBJIEHO, YTO B YCJO-
BUAX peaknuu Buibcmaiiepa-Xaaxka 9TU COeAWHEHUs 3aMEIAalOTCS B OPMO-IOJIOKEHUU K
suMeTunaMuHorpynme. Araka Kommiaexcom POCI;—DMF mpusoput K 06pasoBaHMIO " OTKDEI-
TOX" MMUHHEBOW COJIM, KOTOPAs 3aT€M M30MEPU3YETCSA B TETPATUAPOXUHAZOJUHUEBYIO COJb.
Peaknusa samerenusi, HampaBJeHHAs B I[OJIOJKeHVWEe 4 OKCA30JBHOI'O0 LUKJA, MPUBOLUT K
dbopmunrupoBanmnoo. PeaknuonHas cmocoOHOCTH MCCIENyeMbIX COEUHEHUM M MEeXaHU3MBI pe-
aKnuil MCCIeZOBAHBI C MPUMEHEHNWEM KBAHTOBO-XMMUUYECKUX IMMOJYIMINPUYECKUX METOHOB.
Onpe/iesieHbl ONTUMAaJIbHBIE YCJIOBUS CUHTE3a XWHA30JMHUEBBIX cOJel u anbiaernnoB. Ilosy-
YeHHBIE COeJIMHEHUs NPEACTABJSIIOT 3HAUUTEJbHBIN MHTEpPeC KaK BOZOPACTBOPUMBIE JIIOMUHO-
(opsl BBICOKOH 3D (HEKTUBHOCTH.
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pounds having specific properties. One of

diphenyl-1,3,4-oxadiazole derivatives, espe-
cially those containing dimethylamino
group, are known to be high-efficiency lu-
minophores. They are used widely as the
laser dyes, light activators for liquid and
plastic scintillators, labels and probes for
biomedical assays, etc. [1]. Introduction of
functional groups into the molecules of the
existing luminophores and their further
transformation allow to obtain novel com -
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easy ways to such modification consists in
formylation of activated aromatic and het-
eroaromatic compounds by POCI;—~DMF com-
plex (the Vilsmeier-Haack reaction). How -
ever, the reaction in ortho-position to the
tertiary amino group may favor the hetero -
cyclization of the intermediate iminium salt
to give tetrahydro-quinazolinium salt instead
of the formylation reaction (Scheme 1) [2, 3].
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Scheme 1. The two alternative ways to ortho-
formylation to the dimethylamino group.

The mechanism of the tetrahydro-quina-
zolinium salt formation was proposed by
Meth-Cohn and Taylor for heterocyclization
of N,N-dimethyl-4-toluidine [3] and investi-
gated later using semi-empirical quantum-
chemical simulation in the example of 4-di-
methylamino naphthalic anhydride [4]. Ac-
cording to this mechanism, the reaction
begins with the electrophilic substitution
including formation of a O-complex. In the
next step, HCIl eliminates and the "open”
iminium salt A is formed (Scheme 2). Then
the migration of the dimethylamino group
hydrogen atom to the methine carbon occurs
followed by cycloisomerisation of the inter-
mediate B formed.

A similar unusual result of the reaction
was found previously for N,N-dimethyl-4-
toluidine [3], in series of 4-dimethylamino
naphthalic and thionaphthalic acid [5, 6],
2,5-diaryl-1,3,4-oxadiazole 1—4 and 2,5-
diaryl-1,3-oxazole 5—9 [7] derivatives, and
for several other compounds. The cyclic
quaternary salts formed are water-soluble
luminophores used as fluorescent labels and
probes, laser dyes and dyes for polymer ma -
terials [5, 6]. 2,5-Diphenyl-1,3,4-oxadiazole
(PPD), 2,5-diphenyl-1,3-oxazole (PPO),
their alkyl and alkoxy derivatives are
known not to react with the Vilsmeier com -
plex [8]. At the same time, the dimethy-
lamino group introduced in para-position of
the phenyl ring allows the electrophilic at-
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tack causing the 1,3-diazinium ring forma -
tion [7]. If the dimethylamino group is in-
troduced into the 5-phenyl moiety, formyla -
tion in the 4 position of oxazole ring accom -
panies the heterocyclization (Scheme 3).

In this work, the reactivity and pathways
(regioselectivity and ability to the heterocy -
clization) of the Vilsmeier-Haack reaction in
series of 2,b5-diaryl-1,3,4-oxadiazoles and
2,5-diaryl-1,3-oxazoles have been studied
experimentally and theoretically.

Compounds 1-9 were synthesized using
the procedures [9, 10]. The reaction run was
monitored by !H NMR data. 'H NMR spec-
tra were recorded using a Varian Mercury-
VX-200 (200 MHz) and a Varian VXP-300
(300 MHz) spectrometers in DMSO-dg with
HMDS as an internal standard. Quantum-
chemical simulations were done by semi-em -
pirical methods CNDO/2 [11], MNDO [12],
AM1 [13], and PM3 [14] in their standard
parameterizations. Full-geometry optimiza -
tion was used.

The general procedure for the reaction of
dimethylamino derivatives with  the
Vilsmeier complex is as follows. To a mix-
ture of a dimethylamino derivative 1-—8
(0.18 mmol) in DMF (0.5 ml, 6.5 mmol),
POCI; (0.35—1 mmol, 2 equiv.) was added at
60°C and the mixture was heated at 100°C.
After the reaction completion, the mixture
was treated with water and LiPFg. Data on
reaction duration, product content, and syn -
thetic yields are given in Tables 1 and 6.

To investigate the relative reactivity of
compounds 1—8, their interaction with the
Vilsmeier complex was provided under iden -
tical conditions. To a mixture of a dimethy -
lamino derivative (1—8) (0.18 mmol) in DMF
(0.5 ml, 6.5 mmol), POCI3 (0.35—1 mmol, 2
equiv.) was added at 60°C and the mixture
was heated at 100°C. Then the mixture was
treated with water and then LiPFg was
added to convert the water-soluble quina-
zolinium chloride to insoluble hexafluoro -
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Scheme 2. The pathway of tetrahydro-quinazolinium salt formation.
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Table 1. The product content and reaction times of the reaction of 1-8 with POCI;~DMF (accord-

ing to 'H NMR data).

Comp. Formula Product content, %
R o o 5 5 Reaction
eac- " el N G Me H 0 time, h
tant b% LA O}*ﬁ e T WY
I 1| I v "
N—N
PPD @AOKQ 100 0 0 - - - 10
1 N 81 12 7 - - - 1
@AO)\QN\’W
ve 0 0 100 - - - 4
N—N
2w (| 81 24 45 - - - 1
M Me
0 0 100 - - - 3
N—N
3 o D 79 13 8 - - - 1
Me
0 0 100 - - - 4
N—-N
4 | P, |84 11 5 - - - 1
Me
0 0 100 - - - 4
N
PPO @I >\© 100 0 0 0 0 0 10
(o]
5 - 26 28 46 0 0 0 1
OI@ 19 13 67 0 0 0 2
0 0 100 0 0 0 7
6 . 22 0 7 16 39 16 1
e 0
e 16 0 10 17 26 31 2
0 0 0 0 0 100 7
7 /@/['\“ oar 0 11 16 40 16 1
N ol S; \_ Me
W “e| 8 0 14 10 29 39 2
0 0 0 0 0 100 4
8 B 31 0 30 5 20 14 2
e 0 0 0 0 0 100 7

phosphate. The precipitate was isolated and
analyzed using !H NMR. The reaction dura-
tions and the product content are collected
in the Table 1.

The data presented show that the electro-
philic substitution rates estimated by the
degree of the reactant disappearance in-
crease in the row: PPD=PP0<4<1<3<
8<2<5=6<7. Thus, 2,5-diaryl-1,3-oxa-
zoles react faster than analogous 2,5-diaryl-
1,3,4-oxadiazoles. The electronic nature of
substituent in the 2-phenyl ring influences
considerably the substitution reaction rate.
For example, introduction of the strong
electron-donating dimethylamino group (2
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and 7) accelerates substitution reaction by
2-3 times while the electron withdrawing
groups (4 and 8) decelerates it. The dis-
placement of the dimethylamino group from
2-phenyl to 5-phenyl ring accelerates the
reaction. Table 1 shows electrophilic attack
in oxadiazoles 1—4 and oxazole 5 to proceed
towards ortho to the dimethylamino group
while oxazoles 6—9 are subjected not only to
ortho substitution but also to formylation in
the 4 position of oxazole ring.

To consider theoretically the observed re-
activity of PPD, PPO, 1-9 and their reac-
tion pathways semi-empirical quantum-
chemical simulations of the electron struc-
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Table 2. Electron charges on the atoms (AM1). o >\©;51R
! X =N; CH 2
Comp. Formula 2z 2y 25 2y 25 2 27
PPD ®jL© -0.106 | -0.138 | —0.082 - -0.082 | -0.138 | -0.106
[¢]
1 » -0.109 | -0.138 | -0.085 - -0.040 | -0.208 -
@AO)\Q»&MB
2 "y y - -0.206 | —0.044 - -0.044 | —0.206 -
A e
3 " - -0.215 | —0.047 - -0.041 | —0.209 -
MeO //\ /O)\QN;\:%
4 !N - -0.073 | —0.103 - -0.032 | —0.213 -
ow@"@'&f
PPO @I&Q -0.119 | -0.130 | -0.110 | —0.156 | —-0.085 | —0.139 | -0.110
o]
5 @I*@ -0.122 | -0.130 | -0.112 | -0.151 | —-0.045 | -0.207 -
6 . » - -0.195 | —0.069 | -0.173 | —0.088 | -0.139 | —0.113
- 00
N — — — p— — — —
7 @[@ 0.194 0.073 0.167 0.048 0.205
8 m - -0.198 | —0.065 | —-0.178 | —0.109 | —0.079 -
MTNQ/(O)\Q\COOH
Me
9 e m - -0.200 | —0.061 | -0.181 | —0.106 | —0.074 -

Table 3. Activation and formation energies of the o-complexes and "open” iminium salts! (PM3)

Compound AG AG" 1y MG 1, AG DG 1y DG 1 AG,
(position)

PPD (2 or 6) 160.66 198.98 38.32 194.66 2038.12 42.46 143.32
PPD (1 or 7) 160.66 198.01 37.35 190.98 202.83 42.17 144.59
1(6) 148.30 174.05 25.75 162.29 180.56 32.26 130.22
PPO (6) 141.66 177.96 36.30 171.37 181.62 39.96 122.66
PPO (1) 141.66 174.49 32.83 165.18 177.89 36.23 122.46
PPO (4) 141.66 170.26 28.60 160.67 170.57 28.91 116.72
5 (6) 130.07 154.16 24.09 142.44 160.60 30.53 109.80
5 (4) 130.07 154.04 23.97 144.93 155.85 25.78 102.53

6 (2) 129.96 154.81 24.85 139.55 160.66 30.70 111.08
6 (4) 129.96 149.49 19.53 131.47 152.45 22.49 102.99

1 The data include the formation energy of the Vilsmeier complex (AH = 168.22 kcallthol !,
AS = 0.0828 kcallthol 1K1, AG = 138.00 kcallthol ™).

70 Functional materials, 11, 1, 2004



O.N.Semenova et al. /| Experimental and theoretical ...

tures and formation energies (AG) of the
reactants, intermediates, and products as
well as the activation energies (AG¥) for all
reaction steps were implemented.

The electrophilic attack direction de-
pends on the negative charge value on the
atoms which are able to be substituted. The
electron density was calculated using differ -
ent semiempirical quantum-chemical meth -
ods — CNDO/2, MNDO, AM1, and PMS3.
However, the best agreement between theo -
retical and experimental dipole moments for
the PPD and PPO molecules was obtained in
AM1. The electron charges calculated are
presented in the Table 2.

The calculated electron density distribu -
tions in the substrate molecules indicate
that the highest negative charge in the PPD
molecule is localized in meta-position of the
phenyl ring. In the PPO molecule, it is the
4 position of the oxazole ring as well as 1
and 6 positions. Introduction of the di-
methylamino group in para-position of
phenyl ring increases substantially the elec-
tron density ortho thereto. For example, the
negative charge on the C6 atom in 1 and 5
increases by 0.070 e. Such result agrees
well with experimental data on the substitu -
tion direction ortho to the dimethylamino
group. In compounds 2 and 7 containing
dimethylamino groups in both phenyl rings,
either ortho-position is activated. In fact,
the reaction causes the ortho substitution to
the both dimethylamino groups. In cases of
oxazoles 6—9, containing dimethylamino
group in para-position of 5-phenyl ring, an
increase of the negative charge on the C4
atom also occurs. As a result, the electro-
philic substitution in 4 position of the oxa-
zole ring becomes possible.

Under equilibrium conditions, the 0-com-
plex formed in the previous stage is able to
be converted to the more stable isomer.
That is why to explain the regioselectivity
of the substitution reaction under thermo -
dynamically controlled conditions, we com -
pared the activation (AAGpg;) and forma-
tion (AGy) energies of the O-complexes gen-
erated by the different positions (Table 3).
The calculations were carried out using the
PM3 method, which had been known to be
among the better semi-empirical methods
for energy calculations [15], particularly
for simulations of hydrogen-transfer sys-
tems and cyclic transition states [4, 16, 17].

For all investigated molecules, the acti-
vation energy of the 0O-complex formation

(AAG*pg;) is lower than that for the next
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stage consisting in HCI cleavage (AAGiTSZ).
At the same time, the AG, value is essen-
tially lower than that for the reactants.
This is an indication that the first stage is a
reversible process. So, the regioselectivity of
the substitution reaction depends on the rela-
tive stability of the alternative O-complexes.
For example, in the case of PPD molecule,
the para-complex has 4.3 kcallthol™! lower
formation energy than the meta-isomer. It
means that the para-isomer must be the
major product of the substitution reaction
although the charge distribution predicts
favorable attack to the meta-position. The
low reactivity of PPD did not allow us to
verify experimentally the above theoretical
conclusion. At the same time, the bromina -
tion and nitration were found to proceed in
the para-position of the phenyl ring
[18, 19]. As to PPO molecule, the lowest
AG; has the O-complex formed in the 4 po-
sition of oxazole ring. PPO also does not
react with the Vilsmeier complex but the
electrophilic mercuration [20] by the mer-
cury acetate proceeds in the 4 position of
oxazole ring [21].

For the molecule 5, the 0-complex
formed in the 6 position (ortho-position to
the dimethylamino group) has 2.5 kecal hol™!
lower energy than that in the 4 position of
oxazole ring. According to the Boltzmann
distribution, the ratio of this two isomeric
complexes at the reaction temperature
100°C is 30:1. This calculations agree well
with the experimentally found direction of
substitution running in the ortho-position
to the dimethylamino group. In the case of
6, the complex formed in the 4 position of
oxazole ring is 8 kcallthol™! more prefer-
able. The calculated electron charge distri-
bution and formation energies of the O-com-
plexes are in good agreement with the ex-
perimental results for all investigated
compounds. At the next stage, the HCI
elimination from the O-complex occurs and
the "open” iminium adduct A is generated.
The activation energy in this stage
(AAG#1g9) is higher than that of the pre-
vious one. That is why just the HCI elimina-
tion is the rate-determining step of the sub-
stitution reaction (Fig. 1). Table 3 shows
that dimethylamino group introduced in the
PPO and PPD molecules (1-9) decreases the
AAGF gy by 9-10 kecallhol™l. As a result,
1-9 react easily with POCI;—-DMF complex.
If the dimethylamino group is introduced in
the 5 phenyl ring (6), the decrease of acti-
vation energy is more considerable than
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Scheme 3. Reactions of 2,5-diaryl-1,3,4-oxadiazole and 2,5-diaryl-1,3-oxazole dlmethylamino deriva-

tives with the Vilsmeier reagent.
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Fig. 1. Energy diagram for the reaction of 1
with the Vilsmeier reagent (PM3).

that in the case of 2-(4-dimethy-
lamino)phenyl derivative. This causes the
reaction rate to increase. These calculations
are in good agreement with experimental
relative reactivity data for the investigated
compounds (Table 1). As it was mentioned
above, the substitution in oxadiazole 1—4
molecules proceeds in the ortho-position to
dimethylamino group only, while for oxa-
zoles 5—9, the attack in the 4 position of
the heterocycle may accompany the ortho-
substitution (Scheme 3). The reaction in the
4 position causes only the formylation. This
process is known to be kinetically control-
led. So, an increased reaction time favors
formation of the 4-formyl derivative.

At the same time, the "open” iminium
salt formed in ortho-position to the di-
methylamino group may either be hydro-
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lyzed into aldehyde or be transformed into
cyclic quaternary salt. If the isomerisation
process is kinetically controlled, the "open”
salt A is accumulated in the reaction mix-
ture and therefore can be isolated or hydro -
lyzed into the aldehyde. Thus, in the initial
stage of the reaction run, the aldehyde yield
is to increase but further heating decreases
the aldehyde content and favors heterocyeli -
zation.

We have calculated the total reaction
pathways for oxadiazole 1 and oxazole 6.
The energy diagram for 1 is presented in
Fig. 1 and the energies of the reactants,
intermediates, and products are collected in
Table 4. The reaction consists of the stages
shown in the Scheme 4.

1) Stage 1 - S. The molecule 1 is sub-
jected to the electrophilic attack by the
Vilsmeier reagent followed by formation of
the O-complex ortho to the dimethylamino
group. The energy difference between the
o-complex and reactants in this reversible
stage is 14 kcallthol™!. This is an evidence
that the equilibrium is shifted towards the
reactants.

2) Stage S — A. The O-complex eliminate
HCl to form the iminium adduct A. This
step is irreversible due to the highly exo-
thermic (AAH = — 36.65 kcallthol™1) and ir-
retrievable loss of HCIl. The corresponding
transition state TS2 has the highest energy
among the other steps of the reaction

Functional materials, 11, 1, 2004
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Scheme 4. Alternative reaction pathways for 5-(4-dimethylamino)-2-aryl-1,3-oxazoles.

Table 4. Formation energies of the reactants, products and transition states! for the reaction

1 - 10 at 100°C (PM3)

Compound 1 TS1 S TS2 A TS3 A TS4 10
AG, kcallthol™! | 148.30 | 174.05 | 162.29 | 180.56 | 130.22 | 161.67 | 139.37 | 145.90 | 132.48
AH, kcallthol™! | 231.70 | 240.41 | 225.74 | 245.72 | 209.07 | 240.67 | 217.06 | 222.73 | 207.79
TIAS, kecallthol™! | 83.40 | 66.36 | 63.44 | 65.16 | 78.85 | 79.00 | 77.70 | 76.83 | 75.31

1 See note to the Table 3.

1 - 10. So, this stage is the rate-determin -
ing step for the reaction under investiga-
tion. Molecular dynamics simulation shows
that the system kinetic energy at the reac-
tion temperature 100°C is about 50—
55 kcallol™1 being quite sufficient to pro-
vide the reaction.

3) Stage A - B. The dimethylamino
group hydrogen atom is transferred to the
methine carbon to give intermediate B. The
A - B step has a lower activation energy
than the rate-determining step S - A but it
also runs under kinetically controlled condi -
tions because AAG*rgs is 31.45 keallhol™!
while AG%gy is 82.26 kcallthol!. These cal-
culations predict that the A can be isolated
from the reaction mixture. The experimen -
tal data in Table 1 show that the reaction
mixtures obtained from the oxadiazoles 1—4
and oxazole 5 contain 11-28 % of the type
I aldehydes accompanying the unreacted 1—
5. The aldehyde is fading away during the
reaction run and totally disappears in 3—-7 h.
The aldehyde I is the native product of the
intermediate A hydrolysis. The fact of its
formation is an additional evidence of the

Functional materials, 11, 1, 2004

ortho substitution to the dimethylamino
group.

4) Stage B - 10. The =CH, group ap-
proaches to the dimethylaminomethyl nitrogen
atom and the 1,3-diazinium cycle is formed.
The low activation energy (MG pg3 =
6.53 kcallhol™!) in this stage is an indica-
tion that the cyclization step runs much
faster than the hydrogen transfer process
and, therefore, the intermediate salt B can-
not be detected in the reaction mixture.

Oxazole 6 may react by two ways, start-
ing from the substitution either in the oxa-
zole ring (solid line 1 in Fig. 2) or in the
phenyl ring (dash-dotted line 2). The both
pathways result in formation of 15a.

The formation energies of the reactants,
intermediates, transition states, and prod-
ucts calculated for the two reaction path-
ways are presented in the Table 5. The HCI
eliminates to form the "open” iminium salt
A was simulated to be the rate-determining
step for the both possible routes. The acti-
vation energy for the pathway 1
(82.44 kcallhol™1) is 5 kcallhol™! lower than
that for the pathway 2 (87.72 kcalthol™1).
Such a difference is quite sufficient to run
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Fig. 2. Energy diagram for the reaction
6 - 15a (PM3).

Table 5. Formation energies of the reac-
tants, products and transition states! in
the reaction 6 —» 15a at 100°C (PM3)

Pathway 1 Pathway 2
Compound AG, Compound NG,
kcalhol ™! kcallthol ™!

6 267.29 6 267.29
TS1 287.40 TS1 295.05
S(4) 277.60 S(2) 280.01
TS2 289.12 TS2 297.33
Al 244.05 Al 252.11
TS3 313.32 TS3 281.01
S(2) 309.47 A 259.06
TS4 326.49 TS4 262.35
A2 279.64 6(1I) 250.60
TS5 306.99 TS5 329.80
A 278.18 S(4) 320.88
TS6 286.49 TS6 338.32
15a 273.20 15a 273.20

1 See note to the Table 3.

the reaction preferably by the pathway 1,
because the kinetic energy (70-75 kcal thol™!
at 100°C) is 10 to 15 kcalfhol™! lower than
the activation energy. This theoretically
predicted conclusion is in good agreement
with the content of the reaction mixture

Table 6. Reaction times (¢, k) for the reac-
tion of 1—8 with the Vilsmeier reagent and
the product yields

Compound t, h Yield, %
11 2 14
10 4 92
21 1.5-2 27
11 4 95
31 2 15
12 4 91
41 2 13
13 4 90
51 1-1.5 32
14 7 85
611 2.5 12

6111 2 17
61V 1.5 42
15 7 80
711 2-2.5 16
7111 1-1.5 20
7V 1-1.5 45
16 4 85
811 2.5 35
8111 3 7
81V 2.5 25
17 7 80

isolated after heating for 1 h (Table 1, com -
pound 6, products 6II, 6III and 6IV).

Thus, changing the reaction time, the
ratio between the quinazolinium salt and
the formylated product IV formed in the
ortho-position to the dimethylamino group
can be regulated to favor formation of
either of the products. We have used this
effect to develop the reasonable synthetic
methods for these compounds. The most fa-
vorable reaction times providing the highest
yields are presented in Table 6.

To conclude, 2,5-diphenyl-1,3-oxazole di-
methylamino derivatives react easier with
the Vilsmeier reagent than 2,5-diphenyl-
1,3,4-oxadiazoles of similar structure. This
can be explained by the lower activation
energy for the HCI elimination from the O-
complex in the first case. 2-Aryl-5-(4-di-
methylamino)phenyl-1,3-oxazoles are formy -
lated in the 4 position of the oxazole ring.

Me_ ,
N—-Me

y
Me H
/'\\‘ “N N
N 0
Mé N
6 Me 15a
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The substitution directed ortho to the di-
methylamino group in the 2,5-diphenyl-1,3-
oxazoles and 2,5-diphenyl-1,3,4-oxadiazoles
results in the formation of the "open”
iminium salt, which can be either isolated
or hydrolyzed to aldehyde. An increased the
reaction time favors formation of the cyclic
salt. The most favorable reaction times in
regard with getting the higher yields of the
products have been found.
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ExcnepuMeHTaJbHE i TEOPETHYHE HOCJTiKeHHA peakKiii
auMeTHJIaMiHo3amimenux 2,5-miapua-1,3-oxcazoiiB Ta
2,5-miapui-1,3,4-okcania3oriB 3 KoMmmiaexcom Binscmaiiepa

O.M.Cemenosa, O.C.Il'anxina, J./J.Ilayenxep,
I.' €pmonenko, I.A.Pedonacea

HMumerunaminosamimeni 2,5-miapun-1,3,4-okcagiasonu ta 2,5-miapmi-1,3-0Kcasonum Mim-

POKO 3acTOCOBYIOThCA $SK Opra"iuHi JrooMmiHodoOpH.

3’sicoBaHO, IO B yMOBax peaxii

Binbcmaiiepa-Xaaka i CIONYKM HigaroTbcA 3aMillleHHIO B OpMO-IIOJIOMKEHHI 10 amMiHOrpynu.
Araxa xommiaexcom POCI;—DMF mpuBoauTs mo yTBOpeHHA "Bimkpuroi” imimieBoi coui, axa
moTiM iBoMepu3yeThCA B TeTpariipoxinasoniHieBy cinb. Peaxmisa samimennsa, cupamMoBana B
OJIOKEeHHA 4 OKCAa30JBbHOTO IIWMKJIY, Mae HachigkoMm dopminyBamHA. Peakmniiiny smaTHicTh
CIIOJIYK, III0 AOCJHiIKYIOTBCS, Ta MEeXaHi3MHU peakKIliil AOCJimKeHO i3 3aCTOCYBaHHAM KBaHTO-
BO-XiMiUHMX HaAIiBEeMIIipUYHUX MeTOAiB. Bu3HaueHO ONTMMAJbHI YyMOBH CHUHTE3y XiHa-
30JiHieBUX coJseil Ta anbreriziB. OTpuMaHi CHOJYKUW € HNEPCHEKTUBHUMU SK BOJOPO3SUYMHHI

aroMiHOGOpPU BUCOKOI e(h)eKTUBHOCTI.
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