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A series of N-aryl substituted dodekanamides were synthesized using the reaction of fatty acid chloride
(lauroylchloride) with p-substituted aromatic amines in the presence of triethylamine as an organic base and dioxane
as a solvent. The structures of N-aryl substituted dodekanamides were determined by their melting temperature, IR
and UV spectra. The ultraviolet absorption spectra of synthesized amides were recorded in seven polar solvents in the
range from 200 nm to 400 nm. The effects of solvent polarity and of hydrogen bonding, on the absorption spectra,
were interpreted by means of linear solvation energy relationships (LSER) using a general equation: v = v, + s7* +
aa + bf and by two-parameter models presented by the equation: v = v, + s7* + aa. The mode of influence of the
solvent on the ultraviolet absorption spectra of the investigated dodekanamides are discussed on the basis of the cor-
relation results.

Key words: N-aryl substituted dodekanamides; ultraviolet absorption spectra; polar solvents; solvent effects;
linear solvation energy relationships

BJINJAHUE HA PACTBOPYBAY HA EJTEKTPOHCKU AIICOPIIIINOHU CIIEKTPA
HA HEKOM N-APWJI CYIICTUTYUPAHU NOJEKAHAMUWIN

N-apun cyncTUTYUPAaHUTE JOACKAaHAMUAM Ce CHHTETH3MpaHM CO peaklija Ha JIaypOWIXJIOPHUAOT CO
D-CYNCTUTYHTAaHU apPOMATHIHN aMIUHU BO MPUCYCTBO Ha TPHETMIAMHUH KaKO OpraHcka 0a3a M IMOKCaH KaKo
pactBopyBau. MpenTndukanujata Ha OBHe COelMHEHMja € M3BpIIEHa BP3 OCHOBAa Ha TeMIepaTypHuTe Ha
Toneme U co npuMeHa Ha IR u UV cnekTpockonuja. ANCOPIIMOHNUTE CIEKTPHU Ha N-apull CyNCTUTyHpaHU
TOfleKaHAMPZI ce CHUMEHHU BO Ce[lyM MOJIapHH pacTBopyBaud Bo nmoppayjeto oA 200 go 400 nm. Edexrure
Ha TIOJIapHOCTa Ha PacTBOPYBAUOT M CO3/[aBAETO Ha BOJOPOJHN BPCKH Cce IMPOYYyBaHM CO MPUMEHA Ha Me-
TOJOT Ha JIMHEapHa Kopellaluyja Ha cojBaTaimoHuTe eekTu (LSER), OTHOCHO KOPUCTEjKH TOTaIHA COJIBa-
TOXPOMHA paBeHKa (V= V, + ¢* + aa+ bff)) ¥ IpUMeHa Ha [[BonapameTaper Moael (V= v, + cz* + ac). Bnu-
jaHMeTO Ha pacTBOpyBauoT Ha UV aIlCOPIIMOHU CIEKTPH HA MCIUTYBAHUTE NOACKAaHAMUAYU € NUCKYTUPAHO
Bp3 6a3a Ha KOpENaluOHNTE Pe3yNTaTH.

Kony4ynu 360posn: N-apui cynctuTyupanu fofgekanamufn; UV CeKTpH; MOJapHU PacTBOPYBayy;
e(exTu Ha pacTBOpYBa4H; JIMHEapHa Kopelalyja Ha COIBaTallOHUTe e(heKTH

INTRODUCTION classes of compounds. The amide bond is present
as a key building unit in many important natural
The amide function is based on the presence products and man-made compounds [1].
of the _1'\1_('2_ group. Amides and N-substituted amides of fatty ac-
When attaching various radicals to the three ids have different properties [2—4], and find large

free valences of this group, one can obtain various application in various chemical industries.
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The fatty acid amides derivatives are useful
as textile additives, softening, lubricating, wetting,
washing, waterproofing agents, detergents, sham-
poos, and leveling agents [4, 5]. The lauroyl de-
rivatives of bis(hydroxyalkyl) amide have a re-
markable activating effect on the foaming power.
Also, the akylolamides, especially those containing
a high proportion of bis(hydroxyethyl) lauramide,
have the dual advantages of excellent neutral
scouring efficiency and uniquely effective waster-
liquor clarification by simple cold acid-cracking.
Wastes from desuinting and suint scouring are ef-
fectively clarified by bentonite treatment without
acidification. Some fatty acid amides are useful as
cholesterol-lowering agents and they are also use-
ful as a remedy for atherogenesis. The surfactants
based on polyoxyethylene fatty acid amides, which
are mild to the skin and have good foaming property,
are useful with anionic surfactants and/or amphoteric
surfactants for shampoos formulation [6].

The aim of this work was to synthesize a
number of N-aryl substituted dodekanamides. A
special attention has been paid to the study of sol-
vent effects on amides in some polar solvents us-
ing the UV spectroscopy method.

EXPERIMENTAL

All chemicals used in the synthesis of amides
(1-12) were commercial products (Merck). The
melting temperatures of synthesized compounds
were determined on a Biichi 510 melting tempera-
ture apparatus and, therefore, the values reported
here are uncorrected. IR spectra were recorded in
the range of 4000-400 cm™' using the KBr pill on a
Perking-Elmer 297 Spectrophometer. The UV
spectra were recorded on a Varian Cary 50 Scan
Spectrophometer.

Preparation of N-aryl substituted
dodekanamides (1-12)

The title compounds were synthesized by the
modified method reported in the literature [7].

General procedure

The lauroylchloride (0.01 mol) dissolved in
dioxane was slowly added with stirring into a solu-
tion of dioxane (15 ml), corresponding amine
(0.01 mol) and triethylamine (0.01 mol). After the

addition was complete, stirring continued for an-
other 1 hour at room temperature.

The reaction mixture was poured into ice wa-
ter, and acidified with HCI to pH =3 ~ 4.

The precipitate that formed was filtered,
washed with ice water (neutral pH) and dried at
room temperature. The yields of the amides (1-12)
were in the range from 82-96%. The amides thus
obtained were recrystallized from dilute ethanol.

All synthesized N-aryl substituted dodekana-
mides (1-12) were identified by melting tempera-
ture, IR and UV spectroscopic data (Tables 1 and
2). The UV spectra were recordered in spectro-
quality solvents using concentrations of 2.5x107
mol/dm’.

Table 1

Physical data for N-aryl substituted
dodekanamides (1-12)
0

Il II
CH3(CH9)10—C—Cl + HyN—Ar— CH3(CH2)10—C—NH—Ar + HCl

Comp. Ar Formula Yield M.t
(M,/gmol™") (in%) (°C)
(D —Ce¢Hs CisHoNO 93 79-80
275) (lit. 78)
2) p-CH3—CgHu— CioH3,NO 95.65 85-86
(289) (lit. 87)
3) p-CHs—CeHy— CyH33NO 95.71 74-76
(303)
(4) p—OCH3—C6H4— C19H31N02 85.25 104-105
(305)
(5) p-OH-C¢Hy— Ci9HxNO, 89.3 130-131
(291)
(6) p-Br—-CsHy— CisHxgNBrO  88.98 106-108
(354) (lit. 104)
@) p-Cl-CsHy— CisHNCIO  88.87 88-91
(309.5)

(8) p-C5H5—C5H4— C24H33NO 82.62 147-149

(351)

9) p-COOC,Hs— C,H3;3NO;  86.45  83-86
CeHy— (347)

(10) p-COOH-C¢Hys— CigHNO;  83.07 226-228
(319)

CyH3NO, 852 111-113
(317)

CisHysN,03 9531  79-80
(320) (lit. 78)

(11)  p-COCH3-CeHy—

(12) P-NO-CsHy—

Bull. Chem. Technol. Macedonia, 25, 1, 9-16 (2006)
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Table 2

IR and UV data for N-aryl substituted

dodekanamides (1-12)

Comp. IR UV[H0]
Ar (Vnarfem™) (Mnm)
(@) 3280 (NH) st
2920-2825 (CH) st
1645 (C=0) st Amid I 229.76
—C¢Hs 1590 (C-C) st benz. ring
1530 ( N—C=0) st Amid II, (NH)3
?2) 3280 (NH) st
2920-2840 (CH) st 211.75
1650 (C=0) st Amid I
p-CH3CsHy— 1590 (C-C) st benz. ring 239.99
1530-1510 (N—C=0) st Amid II, (NH)3
3) 3290 (NH) st
2925-2840 (CH) st 211.43
1645 (C=0) st Amid I
p-CHsCgHs— 1590 (C-C) st benz. ring 232.79
1530-1510 (N—C=0) st Amid II, (NH)3
“ 3300 (NH) st 209.16
2900-2840 (CH) st
1645 (C=0) st Amid I 231.52
p-OCH3CgHs— 1595 (C-C) st benz. ring
1575-1520 (N—C=0) st Amid II, (NH)3 298.63
5) 3280 (NH) st, (OH) st 209.68
2920-2825 (CH) st
1640 (C=0) st Amid I 230.78
p-OHCgHy— 1600 (C-C) st benz. ring
1530-1500 N—C=0) st Amid II, (NH)3 296.65
1240 (O—Car) st
©6) 3300 (NH) st 218.08
2920-2840 (CH) st
1655 (C=0) st Amid I 236.57
p-BrCeHu— 1590 (C-C) st benz. ring
1540 (N—C=0) st Amid II, (NH)d 293.35
(@) 3300 (NH ) st 214.39
2920-2840 (CH) st
1655 (C=0) st Amid I 234.46
p-Cl C¢Hy— 1590 (C-C) st benz. ring
1540 (N—C=0) st Amid II, (NH)d 292.03
®) 3290 (NH) st
2910-2840 (CH)st
1650 (C=0) st Amid I 225.98
p-CeHsCsHy— 1590 (C-C) st benz. ring
1545 (N—C=0) st Amid II, (NH)d 260.05
) 3280 (NH) st
2920-2835 (CH) st 224.30
1700 (C=0) st COOC,Hs
p-COOC,Hs C¢Hy— 1645 (C=0) st Amid I 250.26
1600-1510 (C-C) st benz. ring
1540-1510 (N—C=0) st Amid II, (NH) &
(10) 3300 (OH-NH) st
2920-2840 (CH) st 227.17
2540 (COO-H) st assoc.
p-COOH C¢Hy— 1670 (C=0) st Amid I, (C=0) st COOH 270.49
1600 (C-C) st benz. ring
1520 (N—C=0) st Amid II, (NH)d 294.92
(1) 3300 (NH) st 238.76
2900-2845 (CH) st
1650 (C=0) st Amid I, (C=0)st COCH; 254.80
p-COCH3CsHs— 1600 (C—C) st benz. ring
1550 (N—C=0)st Amid II, (NH)3 298.71
(12) 3335 (NH) st 238.83
2920-2845 (CH) st
1675 (C=0)st Amid I 315.24
p-NO,C¢Hy— 1600 (C—C)st benz. ring
1540 (N—C=0) st Amid II, (NH)d 375.52

13401330 (NO,) st

st — stretching vibrations; 8 — deformation vibrations

TInac. xem. iexnoa. Maxeoonuja, 25, 1, 9—16 (2006)

RESULTS AND DISCUSSION

In this work, the ultraviolet absorption spec-
tra of N-aryl substituted dodekanamides (1-12)
(Figure 1) were recorded in seven polar solvents.

Il
CH3(CH2)10_C_NH_C6H5_X

(X = H, CH3, C2H5, OCH3, OH, BI', Cl, C(,Hs,
COOC,H;s, COOH, COCHj;, NO,)

Fig. 1. N-aryl substituted dodekanamides under study

The absorption maxima are given in Table 3
and Table 4. To explain the effects of solvents on
the electronic absorption spectra of these amides,
the spectrum of N-phenyl dodekanamide (1) was
taken as reference; it has one absorption band in
the range 229-250 nm (two electronic transitions
with overlapping peaks). The results can be ex-
plained as follows: since the two chromophores
(—~CONH group and —C¢Hs group) of (1) can inter-
act freely, its absorption is caused by delocalized
7-system spreading over the whole molecule [8].

Examination of the data given in Tables 3 and
4 shows that there is an identical trend in the UV
absorption data of the investigated compounds in
all used solvents. Introduction of substituent
groups in the benzene ring (electron-donating or
electron-accepting) generally causes bathochromic
shift of the long wavelength absorption maximum,
as compared to that of the reference system (1). It
has been known that the complementary electronic
transitions need lower energies regardless of
whether the substituent withdraws or accepts elec-
trons [9].The results generally show hypsochromic
shifts for all the dodekanamides (1-12) with in-
creasing solvent polarity (negative solvatochrom-
ism) [10].

It is known that, UV spectroscopic measure-
ment of 4, of a dissolved probe provides numeri-
cal values for the intermolecular interactions be-
tween solute and solvent. The most extensively
applied method of generating values for intermo-
lecular solute/solvent interactions is the method of
Kamlet and Taft [11, 12, 13]. Recently, several
reports become available on the correlation of UV
absorption frequencies with solvent parameters
[14-18].
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Table 3
Ultraviolet absorption data for N-aryl substituted dodekanamides (1-6)
Solvent Amax / DM
M @) 3 )] ®) (6)
—C6H5 p—CH3C6H4— p—C2H5C6H4— p—OCH3C6H4— p—OHC6H4— p—BI' C6H4—
209.16 209.68 218.08
Water 229.76 iéé;g i;é;‘g 231.52 230.78 236.57
’ ’ 298.63 296.65 293.35
Methanol 240.77 244.63 246.12 250.15 250.24 253.43
Ethanol 244.68 244.79 247.88 249.59 250.83 253.56
1-propanol 244.74 244.89 247.47 250.6 250.63 253.55
2-propanol 244.75 244.97 247.34 247.58 249.88 249.8
1-butanol 248.77 244.77 247.88 249.59 249.88 251.25
Ethylene glycol 244.83 244.77 247.88 249.59 250.43 253.35
Table 4
Ultraviolet absorption data for N-aryl substituted dodekanamides (7—12)
Solvent Amax / DM
M ®) 9 10) 1n (12)
p—ClC6H4— p—C6H5C6H4— p—COOC2H5C6H4— p—COOHC6H4— ])-COCH3C6H4— p—N02C6H4—
214.39 227.17 238.76 238.83
Water 234.46 22332 225204.236 270.49 254.8 1315.24
292.03 ’ ’ 294.92 298.71 375.52
218.73 223.75
Methanol 250.6 274.9 272.99 270.98 28999 316.83
217.72 222.75
Ethanol 250.36 273.68 273.7 271.98 292.08 31924
216.9 223.75
1-propanol 250.17 274.69 274.05 271.99 292.65 317.12
248.59 248.87 249.12 240.84
2-propanol 249.88 274.69 274.19 27098 291.58 317.33
1-butanol 249.88 275.69 274.56 271.99 291.21 317.53
218.73 223.75
Ethylene glycol 250.88 278.1 274.53 271.39 29211 32125

In the present work, the effects of solvent po-
larity and hydrogen bonding on the absorption
spectra were interpreted by the linear solvation
energy relationships (LSER) concept developed by
Kamlet and Taft using a general equation (1):

V="V, +st¥ + aa + bf (D

and by two-parameter models presented by the
equation (2)

V=V, + st* + ao 2)

where 7% o and f are solvatochromic parameters,
and s, a and b are the solvatochromic coefficients.

In Eq. (1), #* is an index of the solvent dipo-
larity/polarizability, which is a measure of the abil-
ity of the solvent to stabilize a charge or a dipole
by its own dielectric effects. The z* scale was se-
lected to run from 0.00 for cyclohexanone to 1.00
for dimethyl sulfoxide. The variable o is a measure
of the solvent hydrogen-bond donor (HBD) acid-
ity, and describes the ability of the solvent to do-
nate a proton in a solvent-to-solute hydrogen bond.
The scale a was selected to extend from 0.00 for
non-HBD solvents to about 1.00 for methanol. The
variable f§ is a measure of the solvent hydrogen-
bond acceptor (HBA) basicity, and describes the
ability of the solvent to accept a proton in a solute-to-

Bull. Chem. Technol. Macedonia, 25, 1, 9-16 (2006)
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solvent hydrogen bond. The scale f was selected to
extend from 0.00 for non-HBD solvents to about
1.00 for hexamethylphosphoric acid triamide.

In these amphiprotic solvents, complications
can be caused by self-association type-AB hydro-
gen bonding, and multiple type-A and type-B in-
teractions. In this situations (where both the sol-
vents and the solutes are hydrogen-bond donors), it
can be quite difficult to untangle solvent dipolar-
ity/polarizability, type-B hydrogen bonding and
variable self-association effects from common multi-
ple type-A hydrogen bonding interactions [19].

For the purpose of exploring the solvent ef-
fects and hydrogen bonding (type-A and type-B)
on the absorption spectra, the absorption frequen-
cies (Vyax = 1/Aqy) Were correlated with the total
solvatochromic equation (1). The correlation of the
spectroscopic data was carried out by means of
multiple linear regression analysis. The Kamlet-
Taft solvatochromic parameters are shown in Ta-
ble 5 [20].

Table 5

Kamlet-Taft solvatochromic parameters

Solvent b B a

Water 1.09 0.18 1.17
Methanol 0.60 0.62 0.93
Ethanol 0.54 0.77 0.83
1 — propanol 0.52 0.00 0.78
2 — propanol 0.48 0.95 0.76
1 — butanol 0.47 0.88 0.79
Ethylene glycol 0.92 0.52 0.90

The results of the correlation of the absorp-
tion frequencies with the Kamlet-Taft solvato-
chromic parameters (z* « and f) are given in Ta-
ble 6.

The percentage contribution of calculated
solvatochromic parameters are given in Table 7.

Table 6
Results of the correlations with Eq. (1) for N-aryl substituted dodekanamides (1-12)

Comp. Ar n* Vo s b a R® SD°¢
7&%{5 7 34712 1453 0.4412 8.788 0.9545 0.454
” CH(féﬁHr 7 39178 0218 0.0700 2.236 09233 0.1672
N C2H(§’)C6H4_ 7 35051 1.057 0.2868 7.484 09244 05217
o Cl({j)cf,m— 6 33325 0.671 0.5086 8.812 09237  0.7869
N 0H(5c)6Hr 7 33297 0.730 0.2508 8.816 0.8934  0.8091
p_Br(6C)6H47 6 33.680 0.875 0.4137 7.898 0.8943  0.7996

” Cl(?f,m— 7 34726 0.772 0.2654 7.124 0.8787 0.689
N C(,H(f)cf,m— 6 36192 24332 0.8896 15963 09968 04018
100 c(291){5 CH. 6 289m 1413 0.7816 10.520 09416 07527
e Ogﬁ)cﬁHr 6 30008 0.892 -0.6696 9.206 09420  0.6956
p-coc(h?cﬁm— 5 54819 0.351 1.1855 11391 09732 0.8237
N c()lzc)(,m— 5 50756 0.378 1.2467 8013 09742 0.5808

# Number of solvents; > Correlation coefficient; ¢ Standard deviation

TInac. xem. iexnoa. Maxeoonuja, 25, 1, 9—16 (2006)
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Table 7

Percentage contribution of calculated
solvatochromic parameters

Comp. s b P
Ar (%)

—8{5 13.60 4.13 82.27
p-CH(fc)ﬁHr 8.63 277 88.6
p-Czlg)CﬁHr 11.97 3.25 84.78
p-ocg?cﬁm_ 6.71 5.09 88.2
p-oésc)ﬁm_ 7.45 2.56 89.99
p-Br(g:Hr 9.52 4.5 85.97
p-Cl(ngr 9.46 3.25 87.29
p—C(,lféﬁHr 39.08 2.16 38.76

p—COOC(§I)-ISC6H4_ 11.11 6.15 82.74
p-COE)ll?I)Cﬁm_ 8.28 6.22 85.50
p-COé;I?C()Hr 272 9.17 88.11

p-N(()lfc)f,Hr 3.92 12.93 83.14

The discussion is based on the quantitative
values and the sign of the coefficients in the corre-
sponding equations, and the comparison of these
coefficients among themselves.

The results (Table 6 and Table 7) show that
solvent effects on the absorption spectra of N-aryl
substituted dodekanamides (1-12) generally in-
clude important contributions from the solvent
HBD (hydrogen bond donor) acidity. Judging from
the coefficient values, the classic solvation effects
(7*) dominate in the N-diphenyldodekanamide (8),
contrary to the other dodekanamides, where the
HBD effects dominate.

The high positive values of the coefficient a
(1-7, 9, 10) indicate a better stabilization of the
ground state (Figure 2, 2a) by the HBD solvent
effects, suggesting stabilization by the formation
of the type A (solvent to solute) hydrogen bonding.
The high negative values of the coefficient a (11,
12) indicate a better stabilization of the transition
state (Figure 2, 2b) by the HBD solvent effects,
due to stabilization by the formation of the type A
hydrogen bonding.

The HBA effects (b) and the classic solvation
effects (%), work in the opposite direction to the
HBD effects, and their influence is much smaller
than the influence of the HBD effects.

a) ground state b) transition state

Fig. 2. Resonance structures of N-aryl substituted
dodekanamides

The effects of solvent polarity and hydrogen
bonding on the absorption spectra were also inter-
preted by the system of a simplified two-
parameters equation (2) (two-parameter model) in
six solvents (water, ethanol, 1-propanol, 2-
propanol, 1-butanol, ethylene glycol).

The results of the correlations and the per-
centage contribution of the calculated solvato-
chromic parameters are presented in Table 8 and
Table 9.

Table 8

Results of the correlations with Eq. (2)
for N-aryl substituted dodekanamides (1-12)

Comp. Ar v s a R SD°
_ég{s 6 33.659 —1.872 10.080 0.952 0.464
p-CH(32C)6H4— 6 38.602 —0.796 3.336 0.986 0.071
P-Czl'(l::é(,H4— 6 33.325 -2.629 10.599 0.973 0.316
p-OCI({43)C6Hr 6 31.671 -3.173 12.693 0.963 0.445
p—OIflsg6H4_ 6 30.718 —3.441 13.880 0.975 0.398
p-Br(gz,Hr 6 32.227 -3.303 11.542 0.936 0.502
p—Cl(é:H4— 6 32.414 -3.119 11.571 0.975 0.315
P-C(,Igjé(,Hr 6 29.608 —3.699 10.945 0.976 0.253
P-COOC(;)—ISC()Hr 6 26.846 —3.637 14.503 0.982 0.352
p-COSI?I)C(,Hr 17.324 —6.927 17.324 0.978 0.789
p-COéll-L)C()Hr 6 36.263 0.579 —2.896 0.065 0.109
p-N(()lzé)(,Hr 6 43.891 3.655 —18.056 0.988 0.387

 Number of solvents. ® Correlation coefficient. ¢ Standard deviation

Bull. Chem. Technol. Macedonia, 25, 1, 9-16 (2006)
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Table 9

Percentage contribution of calculated
solvatochromic parameters

Comp. P B

~ ) )
-&2{5 15.7 84.3
p-CH(32C)(,H — 19.3 80.7
p—Czlg)C(,HA_ 19.9 80.1
p-OCI(J?CﬁHr 20 80
P—OI-(ISC)6H4— 19.9 80.1
p—Br(gz,H4_ 22.2 77.8
p-Cl(ng4, 212 78.8
P'Cel‘(lf)C()Hr 25.3 74.7
p-COOC((jI)JSC(,Hr 20 80
p—Cngl)cﬁHr 28.6 71.4
p-coé11113)C6H4, 16.7 83.3
p—Né)lz?GH - 16.8 83.2

The data in Table 8 shows that the HBD ef-
fects play a major role, compared with the classic
solvation effects. The HBD effects, generally, sta-
bilize the ground state (Figure 2, 2b) of the amides
by formation of hydrogen bonding where they act
as proton-donors.

The percentage contribution of the calculated
solvatohromic parameters (Table 9) also show that
the dominant solvent effect in all investigated
compounds is the hydrogen bond acidity (HBD
effects).

The correlation coefficients (R) have satisfac-
tory values in all cases (Table 8) and are better
when compared to those obtained by applying
equation (1) (Table 6).

CONCLUSIONS

The results of all correlations for the exam-
ined N-aryl substituted dodekanamides (Table 6

Taac. xem. iwiexnoa. Makeoonuja, 25, 1,9-16 (2006)

and Table 8) show that most of the solvatochrom-
ism can be ascribed to the HBD effects (solvent
acidity) rather than other effects, when polar sol-
vents are used. The study on solvation in these sys-
tems has shown that the acidity of the solvent has
significant effects on the solvent induced fre-
quency shift, and may be used to characterize the
intermolecular interactions.

In this work, satisfactory results were ob-
tained for the correlations of the ultraviolet absorp-
tion frequencies of the investigated dodekana-
mides by a two-parameters equation (2), indicating
that the selected model was correct. This model
gives an accurate interpretation of the solvating
effects on N-aryl substituted dodekanamides in
different polar solvents.

Acknowledgements: We acknowledge the financial sup-
port of the Macedonian Ministry of Education and Science.

REFERENCE

[1] A. L. J. Beckwith, in The Chemistry of Amides: Synthesis
of Amides; J. Zabicky, ed. Interscience: New York, 1970,
pp- 96-105.

[2] M. Dolezal, M. Miletin, R. Hejsky, K. Kralova, J. Kunes,
Synthesis of some amides of substituted pyrazine-2-
carboxylic acids and their photosynthesis-inhibiting activ-
ity, International Electronic Conference on Synthetic Or-
ganic Chemistry [C0009], September 1-30, 2001.

[3] M. Dolezal, M. Miletin, J. Kunes, K. Krdlova, Substituted
amides of pyrazine-2-carboxylic acids: synthesis and bio-
logical activity, Molecules, 7, 363-373 (2002).

[4] B. Fabry, Surfactant mixtures comprising amides of fatty
acids and N-methylglucamine and their use, (Henkel K.-
G.a.A.) Ger. DE 4,400,632 (Cl. BO1F17/22), 1995, 7 pp.

[5] M. Tosaka, K. Ide, T. Hayase, Skin-compatible detergents
containing alkyl glycosides and amide surfactants, (Kao
Corp, Japan) Jpn. Kokai Tokkyo Koho JP 07, 310, 092
[95,310,092] (C1. C11D1/835], 1995, 8 pp.

[6] K. Kado, K. Matsushita, T. Fujii, K. Usuba, Surfactants
based on polyoxyethylene fatty acid amides for deter-
gents, (Kawaken Fine Chemicals Co; Takefu Fuain Ke-
mikaru Kk) Jpn. KoKai Tokkyo Koho JP 07,102,292
[95,102,292] (CI. C11D1/52), 1993, 13 pp.

[7] Group of authors, Organikum, Nau¢na knjiga, Beograd,
1972, p. 391.

[8] A. Kotera, S. Shibata, K. Sone, The dipole moments and
near ultraviolet spectra of some compounds containing
the CONH groups, J. Am. Chem. Soc., 77, 6183-6186
(1955).

[9] S. Jing, J. Yanming, Y. Chaoguo, Substituent effect on
UV spectra of 5-arylmethylenerhodanines, Chem. J.
Internet, 3, 9—12 (2001).

[10] C. Reichardt, Solvents and Solvent Effects in Organic
Chemistry, 3nd Edition, Wiley-VCH, Weinheim, 2004,
pp- 330-340.



16 V. Stamatovska, V. Dimova, K. Cv'olanéeska—Rag'enovik'

[11] M. J. Kamlet , R. W. Taft, The solvatochromic compari-
son metod. I. The B-scale of solvent hydrogen-bond ac-
ceptor (HBA) basicities, J. Am. Chem. Soc., 98, 377-383
(1976).

[12] M. J. Kamlet, R. W. Taft, The solvatochromic compari-
son metod. 2. The a-scale of solvent hydrogen-bond do-
nor (HBD) acidities, J. Am. Chem. Soc., 98, 2886-2894
(1976).

[13] M. J. Kamlet, J. L. Abboud, R. W. Taft, The solvato-
chromic comparison metod. 6. The 7* scale of solvent so-
larities, J. Am. Chem. Soc., 99, 6027-6038 (1977).

[14] N. V. Valenti¢, G. S. Uséumli¢, M. Radojkovic¢-
Velickovi¢, M. Misi¢-Vukovié, Solvent effects on elec-
tronic absorption spectra of 3-N-(4-substituted phenyl)-5-
carboxy uracils, J. Serb. Chem. Soc. 64, 149—154 (1999).

[15] J. B. Nikoli¢, G. S. Us¢éumli¢, V. V. Krsti¢, Solvent ef-
fects on electronic absorption spectra of cyclohex-1-
enylcarboxylic and 2-methylcyclohex-1-enylcarboxylic
acids, J. Serb. Chem. Soc. 65, 353-359 (2000).

[16] D. Z. Mijin, G. S. Us¢umli¢, N. V. Valenti¢, Synthesis
and investigation of solvent effects on the ultraviolet ab-

sorption spectra of 5S-substituted-4-methyl-3-cyano-6-
hydroxy-2-pyridones, J. Serb. Chem. Soc. 66, 507-516
(2001).

[17] G. S. Us¢umli¢, A. A. Kshad, D. 7Z. Mijin, Synthesis and
investigation of solvent effects on the ultraviolet absorp-
tion spectra of 1,3-bis-substituted-5,5-dimethylhy-
dantoins, J. Serb. Chem. Soc. 68, 699-706 (2003).

[18] K. Suganya, S. Kabilan, Substituent and solvent effects
on electronic absorption spectra of some N-(substituted-

phenyl)benzene sulphoamides, Spectrochimica Acta, Part
A, 60, 1225-1228 (2004).

[19] G. S. Uséumli¢, J. B. Nikoli¢, V. V. Krsti¢,The reactivity
of o, B-unsaturated carboxy acids. Part XVI. The kinetics
of the reaction of cycloalkenylcarboxylic and cycloal-
kenylacetic acids with diazodiphenylmethane in various
alcohols, J. Serb.Chem. Soc. 67, 353-359 (2002).

[20] M. J. Kamlet, J. L. M. Abboud, M. H. Abraham, R. W.
Taft, Linear solvation energy relationships. 23. A com-
prehensive collection of the solvatochromic parameters,
7* a, f, and some methods for simplifying the general-
ized solvatochromic equation, J. Org. Chem., 48, 2877—
2887 (1983).

Bull. Chem. Technol. Macedonia, 25, 1, 9-16 (2006)



