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The present study is intended to extend the using of substituted
derivatives of the sulfonamidated phenoxyalkyl carboxylic acids
to the synthesis of heterocyclic compounds. The aim is to design
and synthetize pharmaceutical agents containing an imidazoline
heterocyclic ring in order to develop new active pharmacological
agents of high biological activities. The present study is focused
on the synthesis, characterization and quantification of the
environmental impact generated by the gaseous emissions of
new heterocyclic derivatives with potential biological properties.
The estimation of thermal stability by means of the TG-DSC-
FTIR techniques is particularly important for an additional
characterization of the obtained compounds.
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INTRODUCTION

The imidazoline and derivatives are largely
applied in the pharmaceutical,® field so that much
attention has been paid lately to their synthesis. The
imidazolines belong to a well-known class of
biologically active compounds of growing interest,
including a heterocyclic structural component re-
sponsible for their significant activities: anti-
inflammatory, analgesic, anti-microbial, anti-para-
sitic, hypoglycemic and anticonvulsant properties.”**
Apart from this the substituted imidazolines are also
important for being largely applied in organic
synthesis as intermediates, catalysts and ligands™*®in
various chemical reactions.*"*8

The imidazole ring is to be found in the basic
structures of proteins, vitamins, several alkaloids and
herbicides.”® Some imidazoline derivatives show
interesting pharmacological properties and biological
activities namely anti-hyperthyroid, anti-tumor, anti-
bacterial, anti-carcinogenic and anti-inflammatory.?®

Some others were applied as inhibitors of
transferase, dopamine, a-glucosidase and a-amylase.
New 2-imidazoline-containing monoamine oxidase
MAO inhibitors are mentiond in literature,®®
compounds that are important as future probes for the
imidazoline binding sites of the MAOs and also for
the development of new therapeutic agents.

The present paper is focused on the synthesis,
characterization and investigation on the thermal
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decomposition ways of the obtained heterocyclic
compounds showing potential medical and
herbicidal applications. Moreover, the stages of the
thermal degradation are made evident, the
degradation mechanism explained and the
degradation products evaluated against the
environmental pollution.

By means of the TG-DSC-FTIR method every
sample can be investigated making evident every
stage of mass modification and purity estimation.
Taking into account a single environment
component, air, as the only potentially polluted
component, the gaseous emissions of the tested
compounds have an environmental impact whose
guantification assessment was performed by
applying the alternative methodology of global
pollution index (1*pc).%*% All gaseous emissions
resulting from the thermal degradation released in
the air must obey the environmental legislative
regulations and requirements.
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RESULTS AND DISCUSSION

The structures of the new derivatives

The chemical structures of the new imidazolines
derivatives for which the spectral measurements
and thermal stability was analyzed are presented in
Figure 1.

Synthesis of the 1,2-disubstituted imidazolines
involves the initial obtaining of the 2-imidazoline
followed by the functionalization of the N-H group
by treating with active alkylating agents or by
coupling reactions with aryl halides mediated by
metals. Then the sodium salts corresponding to the
2-imidazoline derivatives resulting by treating with
sodium hydride in anhydrous THF were reacted
with 2-chloro-methyl-imidazoline at room tem-
perature leading to N-aryl-2-imidazolines. %%

{2-[4-diethylaminosulfonyl-2-chloro)tenoxymethyl] }imidazoline (1)

Chemical formula: C;¢H,O-N:SCI
Molceular weight: 393.5

Melting paint: 167-169°C H3C
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1[(4.5-dihvdro-1H-imidazol-2-v1ymcthyl]- 1H-
{2-[4-dimethylaminosulfonyl-2-methyl)fenoxymethyl] }imidazoline (2)
Chemical formula: C;-H,503N58
Molceular weight: 379
Melting point: 154-157°C
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1[(4.5-dihydro-1H-imidazol-2-v1ymethyl]-1H-

{2-14-pyrolydinosulfonyl-2-chloroenoxymethyl] fimidazoline (3)

Chemical formula: C,gH,,0;N55Cl1
Moleeular weight: 393.3
Melting point: 161-163°C

1[(4.5-dihydro-1H-imidazol-2-y1)methyl]- 1H-

N
Do)
N
CHs

0

{2-14-pvrolydinosulfonyl-2-methyDfenoxymethyl)] Himidazoline (4)
Chemical formula: C;gH>sO3NsS
Molecular weight: 359
Mclting point:132-135°C

Fig. 1 — Structures of new compounds.
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The newly obtained derivatives were synthe-
sized as described in literature,®3* by the
condensation of the R; R substituted sulfonamides
of the methylic esters of the phenoxyacetic acids
with ethylenediamine under acid catalysis (p-
toluenesulfonic acid p-TsOH), followed by
coupling the resulting derivatives with 2-chloro-
methylimidazoline in the presence of sodium
hydride in anhydrous THF at room temperature as
illustrated in the following reaction Figure 2.

By the IR, 'H-NMR, **C-NMR spectral meas-
urements and elemental analysis were confirmed
the structures of the new compounds. The spectral
analyses were in good agreement with the
advanced structures.

Structure elucidation by spectral measurement

IR Spectrum

In the IR spectra of the imidazoline derivatives
vibration frequencies of main functional groups are
to be found. For the C=N string in imidazoline ring
the frequency is of 1639-1646 cm™. The absorption
band for -NH group is to be found between 3244-
3248 cm™.

In case of derivates, where sulfonamidic group
is entirely substituted it can be observed the band
disapearance due to valency vibration of N-H. The
IR spectrum of compunds were identified the
vibration frequencies according to the benzene
rings of 1579-1580 cm™, corresponding to

0O—CH,—COOCH;,

R, H,N—CH,
+
H2N - CH2

where: R1=Cl, CHs:

vibrations vC-C and absobtions at 3048-3050 cm™
generated by aromatic vC-H, plus intense bands of
substitutes from aromatic nucleus at 1045-1055
cm?® and those of 1508-1510 cm™ of a give
distorted vibration 8CHs. The Ar-O band is
between 3579-3580 cm™ and in the case of S-N
band is between 1675-1678 cm™. The Ar-Cl band
is noticed between 1009-1012 cm™® and that of
valence vibration for C-N at 1237-1239 cm™ being
a very intense one.

'H-RMN Spectrum

In the *H-NMR spectra the identified signals
were attributed to the protons in the aromate ring,
of pyrrolidine and imidazoline cycle as well as to
in the alkyl chain. The occurrence of imidazole
cycle is sustained by protons signales of =N-CH-
bonds (1.43 — 1.58 ppm); -NH- (2.1-2.3 ppm), -N-
CHy- (2.3 — 2.74 ppm), pyrolidine cycle is
sustained by protons signales of -NH- bonds (2.1
ppm ) and -N-CH,- bonds (3.32 ppm). At the same
time there were identified protons in the aromatic
ring (7.03-7.87 ppm) and the corresponding
protons of substitutes of aromatic cycle —CHs;
(2.36-2.38 ppm) as well as to in the alkyl chain -
CH2-N- ( 2.56-2.58 ppm) and CHs-CH- ( 0.98
ppm). The values of the chemical shifts and the
intensities in the 1H-NMR spectra are in good
agreement with the proton number in the new
imidazolines sintetizeds.

O—CH2—</Nj
NH

R
p-TsOI1 !

-CH;OH
-H,0

R>

cl N
TIF, Nall ¥</
6h +
NH

N
o—cH,— j
N
R, \ /:Nj
NH

R,

R2 = 80,-pyrolidinosulfonyl, 8O,-pipcrazinosultonyl;

Fig. 2 — The reaction of obtaining 2-[4-(amidosulfonyl-R1, R2-phenoxymethyl)-methyl]imidazolines
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Fig. 3 — Thermograms of the sample 1.
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Fig. 5 — Thermograms of the sample 3.
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Fig. 4 — Thermograms of the sample 2.
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Fig. 6 — Thermograms of the sample 4.

Table 1

Characteristic amounts from TG-DTG analysis

Sample Degradation Tonset°C | Tpeak°C Tendset W% T Tso Tmax (GS)

stage °C °C °C °C
1 | 178 325 405 78.50 262 332 238
residue 22.00 343
2 | 142 328 396 80.00 279 340 222
residue 20.00 326
| 198 205 232 1.12 247 296 204
3 1 248 276 284 14.05 254
1] 284 291 360 37.83 310

residue 47.00
4 | 158 183 218 2.07 238 291 180
I 252 276 282 9.89 242
Il 282 289 300 17.14 278
v 300 309 342 24.60 308

residue 46.30

Tonset — the temperature at which the thermal decomposition begins;
Tpeak — the temperature at which the degradation rate is maximum;

Tenaset — the temperature at end of the process;

Tio, Tso— the temperature corresponding to 10 and 50 wt. % weight losses;
Tmax— temperature at which the maximum amount of gas released (from Gram-Schmidt curve);

W — weight loss.

3C-RMN Spectrum

In the *C-RMN spectra, the imidazole cycle was
confirmed by identifying the carbon signals of the

sequence -CH.- (6= 49.9-51.0 ppm), -C-N-
(6 = 53.1 ppm), the pyrrolidine cycle was confirmed
by identifying the carbon signals of the sequence —
CHa- (8 = 25.7-25.9 ppm), -C-N- (8 = 59.4-59.9
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ppm), the alkyl chain shows signals at -C-CHs
(6= 12.9 ppm), HsC-N- (6 = 39.1 ppm), and aromatic
ring was confirmed by identifying the carbon signals
of the sequence -CH- (6=123.7 and 128.7ppm), Ar-
CHs (6 =14.2 ppm), S-Ar (6 =133.4 — 134.1 ppm),
Ar-O (6 =158.7 - 160.8 ppm).

Thermal analysis

Have been identified two temperature domains
are noticed from the thermal degradation in air of
the new imidazoline derivates, namely the
endodermic one, (10-360°C) and the exothermal
one (360-600°C), domains which were grouped
and also were the gaseous species resulting from
the thermal degradation. The degradation process
is a complex and specific one shown by the TG-
DTG curve.

Within the 142-405°C temperature range the
samples are thermally degraded into some major
steps within, a similarity being noticed with the
samples 1 and 2, suffering a one stage thermal
degradation process while the other samples suffer
a more complex degradation process.

The parameters that characterize the thermal
decomposition of the samples are presented in
Table 1.

From the thermal degradation it is noted that
the DSC curves of the samples 1 and 2 are similar
and the samples 3 and 4 are also similar.

Was noticed the same behavior of the DSC
curves as that resulting from the TG-DTG analysis
with the difference only that the DSC curves of all
samples showed a slightly endothermic peak
within the 300-360°C range while the sample
weights (from TG) did not change although a slight
shift of DTG from the basic line was noticed. The

other characteristic temperatures from DSC are in
agreement with those from TG-DTG.

The DSC curves show a strongly endothermic
peak within the 10-215°C range with every sample,
under study where the sample mass is clearly
constant corresponding to the melting interval and
the temperature at the peak maximum represents
the melting point. The melting points of the
samples are the same within the limits of the
experimental errors.

The structure of samples depend on the
temperatures Tio (10% weight losses) which vary
between 238-279°C, while Tso (50% weight losses)
varies between 291-340°C and the thermal stability
of the compounds is differently. The weight losses
varies between 24.60-80%.

This TG-FTIR method gives useful information
regarding the possible impact over the environment
pollution when the processing initial degradation
temperature is exceeded, as for the gaseous species
resulting by thermal degradation. In the TG-FTIR
analysis the gaseous species were identified by
means of their specific absorbance. %3

By thermal degradation of the sample 1 under
air atmosphere, is plotted for the gaseous species
resulted, the absorbance versus temperature,
making evident both their content in the gaseous
mixture, their nature and the elimination order as
well (Figure 4).

As can be seen in Figure 7, the gaseous species
eliminated by thermal degradation of the new
derivatives in air atmosphere within the
endothermic domain (10-360°C) are CO, H:0,
NHs, HCI, SO,, intermediates (C,Hs, CH2-NH-)
and over the exothermal domain (360-600°C) the
gaseous species are SO, CO2, H,0.

0.05
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Absorbance, u.a.
e
5]

0.01

1. Abs. 2928 -CH,-NH
2. Abs. 966 NH,

3. Abs. 1348 50,

4. Abs. 2282 C,H,

5. Abs 2850 HCI

B. Abs. 2358 CO,

7 Abs. 3750 H,0

Temperature, *C

Fig. 7 — IR absorbances versus temperature for the identification of the gaseous species eliminated from the samplel under study.
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In the endothermic domain occur the gaseous
species evolved by the splitting of the covalent
bonds from imidazoline derivatives, while those in
the exothermal domain result by the burning of the
intermediates from the endothermic process.

The most probable overall mechanism of the
thermal degradation in air, based on the TG-FTIR
analysis, was presented in Figure 8.

The most probable kinetic models of the
degradation processes were obtained with
“Multivariate Nonlinear Regression Method”
(MNLR). Multivariate non-linear regression
program was applied for the determination of the
complex mechanisms of the investigated process
and Kinetic parameters.

In Table 2 are presented the kinetic and statistic
parameters appropriate to the tested models and

Endothermic degradation domain

thermal degradation mechanisms. The best results
were obtained by running of experimental data for
conversion degree 0.1 < a < 0.85 to each selected
reaction model, and considering the following
conversion functions:

— reaction n-th order, model Fn:

f(a) = (1-a)" D)

where: o — the conversion of thermal degradation
reaction,
n — is the reaction order;
— Avrami —Erofeev reaction, model Ax:
n-1
f(o) =n(1- )[-In(1- )] "
n — is a constant parameter.

(2)

N
R O—CH —-</
1 2 . —— Intermediates 1 + N,

R» \_</
N

R= (C;H5);—NH—S80,—;
(H3C);—NH—S05—;

CN—-SOz—

Ry= -Cl; -CHy:

N

]

H

Intermediates 1 ———— NH3+ H,O + SO, + CO, + HCI + Intermediates 2

Exothermal degradation domain

. + O, (air)
Intermediates 2 =

80, + GO, + HyO + solid carbon residue

Fig. 8 — The mechanism of the thermal degradation.

Table 2
Non-isothermal kinetic and statistic parameters after MNLR method and the probable mechanisms of degradation on the range 150-550°C
Compound 1 Compound 2 Compound 3 Compound 4
Parameters
A—1=»B—2=»(C—-3—=D A—1=»B—=2=»C—3=»D A—1—+B—2—=C—3=+D | A—1—+»B—2=+C—3—=D
Ev/mol* 61.92 198.77 211.25 255.32
log Au/s 3.384 16.449 18.916 23.313
dimension 1 - 0.42 0.53 0.69
ny 0.62 - - -
E2/mol* 160.53 245.82 195.36 141.69
log Aafs* 12.623 23.906 18.892 10.693
n2 2.99 2.99 2.43 1.05
Ea/mol* 114.04 50.37 57.21 41.66
log As/s™ 7.716 1.382 0.983 0.654
n3 0.48 131 137 1.45
FollReact. 1 0.30 0.41 0.38 0.25
FollReact. 2 0.23 0.29 0.36 0.64
Fexp. 1.00 1.00 1.00 1.00
Ferit 1.33 133 1.33 133
correlation coefficient | 0.999942 0.999956 0.999964 0.999975
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Fig. 9 — The values for the correlation coefficients (experimental value with the calculated value).

The thermal degradation follows a three steps
mechanism with successive reactions of type:

A=1=B=l=»(—=1=]

(the codifications are those used in “Netzsch
Thermokinetics” program: A, B, C, D are solid
compounds; 1, 2, 3 denote the mechanism steps).
One can notice that in both cases the thermal
decomposition takes place according to some
resembling kinetic models, in three phases with
order n reactions.

The accuracy of kinetic parameters was checked
by comparing the experimental thermograms with
those simulated by computer program. There were
tested more models for the thermal decomposition
reactions of the samples according to
“Thermokinetics 3” software (Table 2).

Figure 9 present the appropriate tested models
on the temperature range 180-555°C, whose
correlation coefficients are 0.999942, 0.999956,
0.999964 and 0.999975 representing a very good
correlation of the experimental data with the
theoretical ones. The values for the correlation
coefficients being close to 1, it means the kinetic
and statistic parameters have a good accuracy.

A good correlation was also noticed between
the structure, thermal stability appreciated from the
initial degradation temperatures from TG and DTG
and the degradation mechanism. The thermal
degradation mechanisms of the samples are
complex and specific developing by successive
simultaneous reactions depending on the structure
and nature of the substitutes in the molecule.

The quantification of the evaluation of the
environment impact (EIM) generated by the
thermal degradation of the imidazolines under
study was performed by applying the alternative
methodology of the global, pollution index (1"pg).

The global status of the atmosphere component
can be evaluated by means of the global pollution
index (1;5):*

- 100
IPG =
ES

air

3)

where: ES? — the arithmetic average of the square

values of the evaluation score for every quality
index under consideration.

Are given in Table 3 based on the correlation
between the value of the global pollution index I/

and the real pollution state of the atmospheric air,
the values of the ES? , global pollution index Ire

and the estimation of the real pollution state.

All gaseous species eliminated by the thermal
degradation can be are regarded as air quality
polluants, some of them having a toxic to lethal
effect on human health in case of long-term
exposure.

The concentration values of the compounds
resulting by thermal degradation which are
regarded as air quality indicators are measured, the
evaluation consisting mainly in the calculation of
an index expressing the air quality at the emission
source, EQ::

EQi = Ci,measured /M A'CI (4)
where:

i — identification number of every gas component
resulting by thermal degradation;

Ci measured — e€Xperimenta concentration of the
resulting gas component;

M.A.C; — the maximum admitted concentration of
the gas component according to the environmental
legislative rule. >4



86 Mihaela lvancia and Anca Mihaela Mocanu

Table 3
The estimation of the real situation of the air pollution
No. New tested products / abbreviation ES2 I"pG value Real situation of the air pollution

1 Compound 1 67.2400 1.4872 1<I"c<?2
2 Compound 2 64.0000 1.5625 Air environment modified by thermal
3 Compound 3 67.2400 1.4872 degradation activities within admissible
4 Compound 4 60.0625 1.6649 limits

Table 4

The compounds of thermal degradation evaluated for estimating the global impact of the discharges in air

Thermal M.AC.? Air quality index (EQi)
degradation (mg.m3)x10-3 (for the compounds) Evaluation Score (ESi)
compounds (for the compounds)
1 2 3 4 1 2 3 4
NH3 30 0.0730 0.0761 0.0733 0.0804 9 9 9 9
SO 500 0.0164 0.0172 0.0165 0.0181 9 9 9 9
CO2 100.000.000 - - - - - - - -
kg/an P
HCI 30 0.1567 - 0.1575 - 9 - 9 -
CH2NH- 1 3.7362 3.8989 3.7549 4.1156 5 5 5 4
CaoH4 150 0.0240 0.0250 0.0241 0.0264 9 9 9 9
EQl. air = EQZ. air = EQS.air = EQa.air = | ESiair | ESz2.air= ESs.air= | ES3.air=
0.6677 0.6695 0.6710 0.7067 | = 8 8.2 7.75
8.2

Are given in Table 4, the analyzed gaseous
components, the value of the quality index (EQi)
and the evaluation score (ESi).

The gaseous species evolved by thermal
degradation of the imidazolines have been
estimated for the 10-400°C temperature range and
compared subsequently with the maximum
admissible concentrations (M.A.C) given by the
actual environment rules. These amounts were also
individually evaluated, for each compound, as well
as de impact on the environment exerted by de
synergetic action of all polluting gaseous species
released.

By evaluation score in air ESi, is the
characterized every variation range EQi.*
Representing an irreversible major degradation
state of the atmosphere and the natural unaffected
state, respectively, the minimum and maximum
values of the evaluation score, ESi, are of 1 and 10,
respectively.?®?’

EXPERIMENTAL

Materials

Starting materials and solvents were obtained commercially
and used as received. All reagents and solvents had purity
grade and were obtained from commercial suppliers. The
esters has be sintetized and has of high purity. Melting points
were determined in open capillaries in electrical melting point

apparatus and are uncorrected. Elemental analyses were
carried out using a Perkin EImer CHNS/O Analyzer Series Il
2400 apparatus, and the results were within + 0.4% of
theoretical values. 'H-NMR and '3C-NMR spectra of the
compounds were recorded in DMSO-d6 using Bruker Avance
300 MHZ and and 75 MHz instrument. Chemical shifts are
reported in parts per million (& units) downfield/upfield from
residual DMSO (8 2.50 and 39.5); coupling constants (J) are
reported in hertz (Hz).

The chemical shifts were expressed in ppm using
tetramethylsilane (TMS) as internal standard. Spin multiplets
are given as: s (singlet), d (doublet). FT-IR spectra were
performed on a Biorad FT-IR- FTS 570°C spectrometer.

Thermogravimetric measurements (TGA) were performed
on a Mettler Toledo TGA-SDTAB851e derivatograph (thermo-
gravimetric analyzer) under a flow of air (20 mL/min), in the
temperature range 10-600°C, and a heating rate of 10 K min™!
with 10 mg of sample mass. The TG/DTG instrument was
calibrated with standards weights according to the
manufacturer proceedings. Thermal degradation of some
imidazoline derivatives and evolved gas analyses were
performed using a TG/FTIR. The system is equipped with an
apparatus of simultaneous thermogravimetric spectrophotome-
ter FTIR model Vertex-70 (Bruker-Germany). Samples with
weight ranging from 7-10 mg were heated from 10 to 600°C,
at a heating rate of 10°C/min.

Synthesis

General procedure for the preparation
of 2-imidazolines-N-arilates

The R1,Rz-substituted methylic esters of the phenoxyacetic
acids were solved in anhydrous methanol and then the p-TsOH
and ethylenediamine in anhydrous methanol added. The
resulting reaction mixture was refluxed for 4 hours, the
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methanol removed under vacuum, the remaining residue
treated with water and then let to stay till crystallization. The
4-(amidosulfonyl-R1,R2-phenoxymethyl)-2-imidazoline  de-
rivatives thus obtained were finally purified by repeated
recrystallizations from water. To the 4-(amidosulfonyl-R1,Rz-
fenoxymethyl)-2-imidazoline solved in anhydrous THF the
sodium hydride was added at room temperature and the 2-
(chlormethyl)-4,5-dihydro-1H-imidazole added 15 mintes later
stirring then the reaction mixture for 6 hours at room
temperature. The resulting N-alkylated products were
separated by water addition followed by extraction with
dichloromethane. 2%-34

Synthesis of the 1[(4.5-dihydro-1H-imidazol-2-yl)methyl]-1H-
{2-[4-diethylaminosulfonyl-2-chloro)
fenoxymethyl]}imidazoline (1)

A white solid, mp = 167-169°C; Anal. Calcd
(C18H2403N6SCI): C, 49.14; H, 5.46; N, 19.11. Found: C,
49.06 ; H, 5.52; N, 19.08; FT-IR (KBr, cm™): 1012 (Ar-Cl),
1045 (C-H), 1140 (-SO2-N-), 1229 (C-S), 1239 (-C-N-), 1248
(-C-0-), 1386 (5 C-H), 1579 (-C-C-), 1600 (C=C), 1646
(-C=N-), 3048 (5 C-H), 3245 (-NH-), 3579 (Ar-O-) cm?; H-
NMR &/ppm (400 MHz, DMSO): 0.98 (d, 3H, -CHz3), 1.43 (s,
2H, =N-CH2- of imidazole), 1.58 (s, 2H, =N- CHz- of
imidazole), 2.3 (s, 1H, -NH- of imidazole), 2.56 (s, 2H, -N-
CH2 of imidazole), 2.58 (s, 2H, -N-CH2- ), 2.74 (s, 2H, -N-
CHz of imidazole), 3.24 (d, 2H, -CHz-), 3.94 (s, 2H, -O-CH>-),
7.03 (s, H, Ar-H), 7.67 (s, H, Ar-H), 7.87 (s, H, Ar-H); 13C-
NMR &/ppm (DMSO-ds): 8= 12.9 (H3C-C-), 6= 38.4 (-CH2-N-),
8= 49.9 and 6= 51.0 (-CH2- of imidazole), = 53.1 (-N-C-
imidazole), $=75.9 (-O-CHz-), &= 123.7 and 128.7 (CH
aromate ring), 6=134.1 (-S-Ar), 6= 159.8 (Ar-0), 5= 162.8
(-CHz- of imidazole).

Synthesis of the 1[(4.5-dihydro-1H-imidazol-2-yl)methyl]-1H-
{2-[4-dimethylaminosulfonyl-2-
methyl)fenoxymethyl]}imidazoline (2)

A white solid, mp = 154-157°C; Anal. Calcd
(C19H2703N6S): C, 54.41; H, 6.44; N, 20.04. Found: C, 54.38 ;
H, 6.48; N, 19.98; FT-IR (KBr, cm™): 1048 (C-H), 1139
(-SO2-N-), 1230 (C-S), 1238 (-C-N-), 1247(-C-O-), 1385 (3
C-H), 1508 (Ar-CHs),1580 (-C-C-), 1601 (C=C), 1644 (-C=N-),
3050 (v C-H), 3246 (-NH-), 3580 (Ar-O-) cm-1; H-NMR
d/ppm (400 MHz, DMSO): 1.43 (s, 2H, =N-CHz- of
imidazole), 1.58 (s, 2H, =N- CH2- of imidazole), 2.35 (s, 1H,
-NH- of imidazole), 2.38 (s, 3H, -CHs), 2.43 (d, 3H, -CHs3),
2.56 (s, 2H, -N-CH2 of imidazole ), 2.57 (s, 2H, -N-CHa- ),
2.73 (s, 2H, -N-CHz of imidazole ), 3.95 (s, 2H, -O-CH>-),
7.03 (s, H, Ar-H), 7.67 (s, H, Ar-H), 7.87 (s, H, Ar-H); 13C-
NMR &/ppm (DMSO-de): &= 14.2 (H3C-Ar), &= 39.1 (HsC-N-),
8= 49.9 and &= 51.0 (-CH2 - imidazole), = 53.1 (-N- of
imidazole C-), 6= 75.8 (-O-CHz-), 6= 123.7 and 128.7 (CH
aromate ring), &= 133.4 (-S-Ar), 6= 160.8 (Ar-0), &= 162.8
(-CH2- of imidazole).

Synthesis of the 1[(4.5-dihydro-1H-imidazol-2-yl)methyl]-1H-
{2-[4-pyrrolydinosulfonyl-2-chloro)fenoxymethyl] }imidazoline
3)

A white solid, mp = 161-163°C; Anal. Calcd
(C18H2403NsSCI): C, 50.76; H, 5.64; N, 16.45. Found: C,
49.06 ; H, 5.52; N, 19.08; FT-IR (KBr, cm™): 1009 (Ar-Cl),
1052 (C-H), 1229 (C-S), 1239 (-C-N-), 1247 (-C-0O-), 1385 (3
C-H), 1579 (-C-C-), 1600 (C=C), 1639 (-C=N-), 1675 (-SO2-
N-ring), 3048 (v C-H), 3244 (-NH-), 3579 (Ar-O-) cm-1;
H-NMR &/ppm (400 MHz, DMSO): 1.43 (s, 2H, =N-CH2- of

imidazole), 1.57 (s, 2H, =N- CH>- of imidazole ), 2.1 (s, 1H,
-NH- of pyrolydine), 2.3 (s, 1H, -NH- of imidazole), 2.56 (s,
2H, -N-CH2 of imidazole), 2.58 (s, 2H, -N-CH2- ), 2.65 (d,
2H, Ar-H), 2.73 (s, 2H, -N-CH>" of imidazole ), 3.32 (d, 2H,
-CH2-N of pyrrolydine), 3.95 (s, 2H, -O-CH2-), 7.03 (s, H, Ar-
H), 7.67 (s, H, Ar-H), 7.87(s, H, Ar-H); 3C-NMR §/ppm
(DMSO-de): 6= 25.7 (-CH2- of pyrrolydine), 6= 49.9 and
8= 51.0 (-CH2- of imidazole), 3= 53.1 (-N-C- of imidazole),
8= 59.0 (-CH2-N- of pyrrolydine), 6= 74.7 (-O-CHz-), 6= 123.7
and 128.7 (CH aromate ring), 6= 134.1 (-S-Ar), 6= 158.7 (Ar-
0-), 6= 162.8 (-CH.- of imidazole).

Synthesis of the 1[(4.5-dihydro-1H-imidazol-2-yl)methyl]-1H-
{2-[4-pyrrolydinosulfonyl-fenoxymethyl)] }imidazoline (4)

A white solid, mp = 132-135°C; Anal. Calcd
(C18H2503NsS): C, 55.24; H, 6.39; N, 17.90. Found: C, 49.06 ;
H, 5.52; N, 19.08; FT-IR (KBr, cm™): 1055 (C-H), 1231 (C-
S), 1237 (-C-N-), 1246 (-C-O-), 1384 (5 C-H), 1510 (Ar-CHs),
1579 (-C-C-), 1602 (C=C), 1643 (-C=N-), 1678 (-SO2-N-
ring), 3049 (v C-H), 3248 (-NH-), 3580 (Ar-O-); H-NMR
d/ppm (400 MHz, DMSO): 1.43 (s, 2H, =N-CHa- of
imidazole), 1.57 (s, 2H, =N- CH.- of imidazole), 2.1 (s, 1H,
-NH- of pyrrolydine), 2.1 (s, 1H, -NH- of imidazole), 2.36 (s,
3H, -CHj3), 2.56 (s, 2H, -N-CH2 of imidazole ), 2.58 (s, 2H, -
N-CHz- ), 2.65 (d, 2H, Ar-H ), 2.73 (s, 2H, -N-CHz of
imidazole ), 3.32 (d, 2H, -CH2-N of pyrrolydine), 3.96 (s, 2H,
-O-CH2-), 7.03 (s, H, Ar-H), 7.67 (s, H, Ar-H), 7.87(s, H, Ar-
H); 33C-NMR &/ppm (DMSO-ds): 6= 14.2 (H3C-Ar), 5= 25.9
(-CH2- of pyrrolydine), 6= 49.9 and 6= 51.0 (-CH2- of
imidazole), = 53.1 (-N-C- of imidazole), 8= 58.5 (~CH2-N-
of pyrrolydine), 8= 74.5 (-O-CH2-), &= 123.7 and 128.7 (-CH-
aromate ring), &= 134.1 (-S-Ar), 6= 158.9 (Ar-O-), 6= 162.8
(-CH2- of imidazole).

CONCLUSIONS

The present work reports the synthesis, spectral
characterization, thermal degradation and the
guantification of environmental impact assessment
of newly synthesized imidazoline derivatives.

The reactions describing herein the synthesis
methods of imidazoline derivatives open new
opportunities for their applications in the fields of
medicine, agriculture, theoretical and synthetic
organic chemistry.

Thus the compounds containing imidazoline ring
can be regarded as compounds showing pesticide
properties,  significant  anti-inflammatory  and
analgesic actions which could be useful in finding
new drugs as well as in developing potential
applications in anti-inflammatory therapy.

The studies on the thermal degradation of the
newly obtained compounds are useful for
estimating their use at high temperatures as well as
the product life time.

The TG-DTG-DSC curves obtained with the
imidazolines derivatives under study are indicative
of complex and specific degradation mechanisms
and consequently of the structure influence. The
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gaseous species evolved by degradation and those
resulting from thermal analysis are in good
agreement.

The thermal stability depends on the chemical
structure of the new imidazoline derivatives
making thus possible to ascertain the temperature
range proper for using and storing.

The value of the global pollution index, 1’pg,
represents a crucial indicator making evident the
modification of the atmospheric environment
within the allowed limits by the gases resulting by
the thermal degradation.
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