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Abstract

The present study represents a continuation of previous research with the aim to obtain and to physicochemical characterize
some new compounds having tricyclic structure. We performed also a preliminary pharmacotoxicological investigation in
order to evaluate the compounds systemic toxicity. The structure of these substances, which are O-acyl-oximine derivatives
with SH-dibenzo[a,d]cycloheptatrienic structure, was confirmed by elemental analysis, IR and nuclear magnetic resonance
(NMR) NMR-spectrometry.

Rezumat

Studiul reprezinta o continuare a cercetarilor anterioare, in scopul obtinerii si caracterizarii fizico-chimice a unor noi compusi
cu structura tricliclica. De asemenea, au fost efectuate si cercetari farmacotoxicologice in scopul investigdrii preliminare a
toxicitatii lor sistemice. Structura acestor compusi, derivati O-acil-oximinici cu structurd SH-dibenz[a,d]cicloheptatrienica, a
fost confirmata prin analiza elementala si spectrometrie in IR si RMN.
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Introduction to the one produced by gabapentin associated with
tramadol in the prophylaxis of paclitaxel-induced
neuropathy [16].

Despite these important therapeutic effects, many of
these tricyclic derivatives have side effects, such as:
muscle stiffness, changes in appetite, nausea, tremor,
constipation, dizziness, urinary retention, blurred vision,
or other rare side effects, like hypotension, tinnitus,
seizures, arrhythmias, lips and mouth ulcers, extra-
pyramidal symptoms, suicidal thoughts [7].

In this paper we present a continuation of previous
researches [2, 3, 12] of our department, in order to
obtain new derivatives with potential antidepressant,
analgesic or antianxiety effects.

It is known that tricyclic systems, like dibenzocyclo-
heptadienic and dibenzocycloheptatrienic derivatives,
such as amitryptiline [1, 11], nortryptiline [10], doxepin
[8], noxiptyline [6], are important substances with
antidepressant effect.

All these antidepressants block the reuptake of
norepinephrine and serotonin [4]. Recent studies
have shown pro-inflammatory cytokine mediated
process taking place during clinical depression,
maniac and bipolar disorders and it is possible that
symptoms of these conditions could be attenuated
by the pharmacological effect of antidepressants on
the immune system [5]. In addition antidepressants
have important analgesic properties [9].

. . o . Materials and Methods

These tricyclic derivatives can also ease migraines,

headaches, anxiety and some schizophrenia symptoms; Melting points were measured in open capillary
also they reduce aggression and violent behaviour tubes on an Electrothermal 9100 apparatus and they
[14]. These compounds represent a new therapeutic are uncorrected. Infrared spectra were recorded on a
strategy for functional dyspepsia [13] and some of Fourier transform infrared spectroscopy attenuated
them can reduce pain in peripheral neuropathy caused total reflectance (FT/IR-solid in ATR) spectrometer
by cancer chemotherapy [15]; this effect is similar and the signal intensities (height) were denoted by
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the following abbreviations: w = weak, m = medium,
s = strong, v = variable). The NMR spectra were
recorded on a Gemini 300BB instrument at room
temperature, operating at 300 MHz for 'H and 75
MHz for PC. The chemical shifts were recorded in
d units (ppm), relative to residual peak of the
deuterated solvent (CDCl; and DMSO-d6). Tetra-
metylsilane was used as internal standard. The
coupling constants values are reported in hertz and
the splitting patterns are abbreviated as following:
s-singlet; d-doublet; t-triplet; m-multiplet; b-broad.
The elemental analyses were performed on a Perkin
Elmer CHNS/O Analyser Series II 2400 apparatus
and the results were in agreement with the calculated
values. Those assigned structures could be confirmed
by other experiments (GHMBC — Gradient Hetero-
nuclear Multiple Bond Coherence and GHSQC —
Gradient Heteronuclear Single Quantum Coherence
spectra).

Synthesis of the new compounds

The new O-acyl-oximines (II-X) were obtained by
acylation of oxime (I) with substituted aromatic
acid chlorides in anhydrous benzene (C¢Hg anh.),
using anhydrous pyridine (Py anh.) as hydracid
acceptor agent [3].

Q.O QO
Py anh./ GH, anh.
N-OH N-O-C-R
I-x Il
I o}

Figure 1.
Synthesis of the new O-acyl-oximines (II-X)

The main compound, oxime I was obtained by
condensation of dibenzosuberenone (5H-dibenzo-
[a,d]cyclohepten-5-one) with hydroxylamine hydro-
chloride using a method described in our previous
work [3].

Oxime I (0.0052 mol) was dissolved in 25 mL
anhydrous benzene; the corresponding acid chloride
(0.0052 mol) in 25 mL anhydrous benzene and
anhydrous pyridine (0.0052 mol) were added
gradually. A white precipitate immediately appeared.
After refluxing for 3 hours, the reaction mixture
was filtered. After the evaporation to dryness, the
final crude product was obtained. The purified
substances were obtained by crystallization from
isopropanol.

The obtained acyl-oximines were solid, crystalline,
white, or light yellow substances with well-defined
melting points, soluble in heated alcohols, chloroform,
benzene, toluene, and insoluble in water.

All starting materials and solvents were purchased
from common commercial suppliers and used without
further purification unless otherwise noted.

Acute oral toxicity was evaluated on mice, using
the “up & down” method, in accordance with
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European Guidelines regarding the ethic of
experimental research on animals [17]. These
guidelines stipulate that chemicals that are likely to
have low toxicity can be tested using a limit test,
with a test dose of 2000 mg/kg, exceptionally 5000
mg/kg. According to the compounds density and to
the maximum volume of suspension that can be
administered once to mice, we decided to perform
the limit test at the dose of 1500 mg/kg.

Mice weighing 25 + 2 g were provided by the
rodent farm of “Carol Davila” University of Medicine
and Pharmacy. The animals were housed in plexiglass
cages with sawdust litter, water and food being
supplied ad libitum. The temperature and relative
humidity were continuously monitored using an
electronic hygro-thermometer. The temperature was
between 21 - 23°C and the relative humidity was
generally maintained at 40 - 60%. The lighting schedule
was 12 h light/dark cycle. Prior to administration,
animals were fasted for 12 hours. Nine groups of
two mice each received the compounds in a dose of
1500 mg/kg bw per os.

The following parameters were observed for 14 days:
lethality, body weight, motor behaviour, external
stimulus reactions, and palpebral ptosis.

Research was carried out in accordance with the
Directive 2010/63/UE, regarding the protection of
animals used for experimental and other scientific
purposes. All experimental procedures were approved
by the Ethical Committee of the Faculty of Pharmacy
Bucharest, Romania.

Results and Discussion

Using the above general method of synthesis, we
obtained nine new acyl-oximines, and their structures
were confirmed by elemental analysis, IR and
NMR spectra ("H-NMR and ?C-NMR).

The elemental analysis results were in good agreement
with those calculated using the suggested formula,
and the accuracy of experimental values in respect
to the theoretical values was + 0.4%.

The chemical structures of all compounds were
characterized by spectroscopic methods, and the
spectral data were in full agreement with the proposed
structures.

The 'H-NMR data are reported in the following order:
chemical shifts, multiplicity, the coupling constants,
number of protons and signal/atom attribution.

For the “C-NMR data the following order was:
chemical shifts and signal/atom attribution (Cq -
quaternary carbon).

The chemical structures, molecular formula and
molecular mass of the new compounds are presented
in Table 1. We mentioned that the numbering of atoms
was made arbitrarily, in accordance with our
previously published work, to relieve the NMR
spectra interpretation.
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Table I
Characterization of the new acyl-oximine derivatives
N
O*ﬁfR
0
Compound R Molecular formula Molecular mass
11 am Cy3Hi3F4NO;, 41135
13 16 CF3
F
11 F Ca3H 3FANO, 411.35
18
73 16
14 15
CF,
v — Cy3H4F3NO, 411.35
13 16 F
CF,
\'% F Cy3H3F4NO, 411.35
18 17,
IR 16
14 15
CF;
VI — Cy3H4F3NO; 409.36
13 16 OCF3
14 15
VI Cl C,H;3CLNO, 394.24
17
14 15
Cl
VIII P C4H19NO; 369.41
13 16 OC2H5
14 15
IX OC,H; CysHy3NOy 413.37
73 16
14 15
OC,H{
X OC,H, CaH3NO, 413.37
18 17,
13 1
14 15
OC,H,

Following, there are presented the melting points
(m.p.), reaction yield and spectral data for the
synthetized compounds I1-X.

Compound II: O-(3-Fluoro-4-trifluoromethyl-benzoyl)-
5-oximino-5SH-dibenzo- [a,d]-cycloheptene: m.p.
167 - 168°C; yield 82.5%

"H-NMR (CDCls, & ppm, J Hz, T = 298 K): 7.83
(m, 1H, H-1); 7.73 (bd, 1H, H-18, 8.0); 7.68+7.62
(m, 3H, H-10, H-14, H-17); 7.56+7.43 (m, 6H,
H-arom); 7.02 (d, 1H, H-5 or H-6, syst. AB, 12.1);
6.98 (d, 1H, H-5 or H-6, syst. AB, 12.1).
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BC-NMR (CDCl, & ppm, T =298 K): 165.32 (C-11);
161.41 (d, C-12, J (F°-C'?) = 2.6 Hz); 159.49 (dq,
C-15, J (FP°-C") = 258.7 Hz, °J (3F-C") =2.1 Hz);
134.48 (d, C-13, °J (F-C") = 8.0 Hz); 134.34
(Cq); 133.49 (Cq); 133.03 (Cq); 130.92 (C-5 or C-6);
130.07 (C-5 or C-6); 129.94 (CH); 129.80 (CH);
129.63 (Cq); 129.54 (CH); 129.13 (CH); 129.09
(CH); 128.18 (C-1); 128.17 (C-10); 127.68 (CH);
127.57 (qd, C-17, J 3F-C'") = 4.6 Hz, J (F"*-C"") =
1.6 Hz); 125.24 (d, C-18, J (C"-F") = 4.1 Hz);
122.57 (qd, C-16, J (3F-C'®) = 33.2 Hz, J (F"-C'%) =
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12.6 Hz); 121.98 (qd, CFs, J (3F-C) = 273.2 Hz, J
(FP-CF3) = 1.5 Hz); 118.07 (d, C-14, J (C'*-F") =
22.6 Hz).

FT-IR (solid in ATR, v cm™): 3069w; 1754vs
(vVC=0); 1630m (VC=N-); 1588m; 1425s; 1327s;
1273s; 1251s (vC-O); 1198m; 1177s; 1141m;
1122vs; 1082s (vC-F); 1045m; 986w (vN-O);
925m; 895m; 868m; 846m; 802m; 774m; 756m,;
730m; 721m; 693w; 670w.

Compound III: O~(5-Fluoro-3-trifluoromethyl-benzoyl)-
5-oximino-5H-dibenzo[a,d]-cycloheptene: m.p. 126 -
127°C; yield 75%

"H-NMR (CDCls, 6 ppm, J Hz, T = 298 K): 7.90
(bs, 1H, H-18); 7.83 (m, 1H, H-1); 7.77 (bd, 1H, H-14,
J (F15-H14) = 8.8 Hz); 7.68 (m, 1H, H-10);
7.57+7.43 (m, 6H, H-arom); 7.02 (d, 1H, H-5 or H-6,
syst. AB, 12.1); 6.98 (d, 1H, H-5 or H-6, syst. AB,
12.1).

BC-NMR (CDCl, & ppm, T =298 K): 165.32 (C-11);
162.29 (d, C-15, J (F15-C15) = 251.3 Hz); 161.18
(d, C-12, J (F15-C12) = 2.9 Hz); 134.35 (Cq);
133.43 (Cq); 132.99 (Cq); 132.94 (qd, C-17, J (3F-
C17) = 34.1 Hz, J (F15-C17) = 7.7 Hz); 132.02 (d,
C-13, ] (F15-C13) = 7.5 Hz); 130.89 (C-5 or C-6);
130.10 (C-5 or C-6); 129.96 (CH); 129.81 (CH);
129.58 (CH); 129.53 (Cq); 129.14 (CH); 129.07
(CH); 128.26 (C-1); 128.20 (C-10); 127.64 (CH);
122.71 (qd, CF3, J (3F-C) = 274.1 Hz, J (F15-CF3) =
3.0 Hz); 122.41 (qv, C-18, J (F15-C18) = J (3F-
C18) = 3.3 Hz); 120.17 (d, C-14, J (F15-C14) =
23.4 Hz); 117.50 (dg, C-16, J (F15-C16) = 24.3 Hz,
J (3F-C16) = 3.6 Hz).

FT-IR (solid in ATR, v cm™): 3067w; 2966w;
1755vs (vC=0); 1630m (VC=N);1602w; 1584w;
1452m; 1352vs; 1252s; 1183s; 1123vs; 1085m (vC-F);
936s (VN-O); 900w; 886m; 871m; 849w; 811m,;
781w; 768w; 749m; 724w, 685m.

Compound IV: O~(4-Fluoro-3-trifluoromethyl-benzoyl)-
5-oximino-5H-dibenzo[a,d]-cycloheptene: m.p. 116 -
117°C; yield 82%

'"H-NMR (CDCl;, & ppm, J Hz, T = 298 K):
8.15+8.07 (m, 2H, H-18, H-14); 7.82 (m, 1H, H-1);
7.67 (m, 1H, H-10); 7.56+7.43 (m, 6H, H-arom);
7.24 (bt, 1H, H-17, J (F'*-H") = J (H'"®-H") = 9.1 Hz);
7.02 (d, 1H, H-5 or H-6, syst. AB, 12.3); 6.97 (d,
1H, H-5 or H-6, syst. AB, 12.3).

BC-NMR (CDCl, & ppm, T =298 K): 165.00 (C-11);
162.67 (dg, C-16, J (F'°-C'®) = 264.5 Hz, J 3F-C'®) =
1.9 Hz); 161.43 (C-12); 135.81 (dq, C-18, J (F'*-
C'"™) = 9.8 Hz, J (3F-C") = 0.9 Hz); 134.35 (Cq);
133.46 (Cq); 133.13 (Cq); 130.92 (C-5 or C-6);
130.09 (C-5 or C-6); 129.90 (CH); 129.71 (CH);
129.68 (Cq); 129.55 (CH); 129.27 (qd, C-14, J (3F-
C'") = 4.8 Hz, J (F'®-C'*) = 2.6 Hz); 129.12 (CH);
129.06 (CH); 128.25 (C-1); 128.22 (C-10); 127.62
(CH); 125.26 (d, C-13, J (F'°-C") = 3.6 Hz);
121.94 (qd, CFs, J (3F-C) = 273.1 Hz, °J (F'°-CF3) =
1.0 Hz); 118.89 (qd, C-15, J (3F-C"°) = 33.8 Hz, J
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(F'°-C"%) = 13.6 Hz); 117.49 (d, C-17, J (F'°-C'") =
21.4 Hz).

FT-IR (solid in ATR, v cm™): 3084w; 3027w;
1750vs (vC=0); 1621w (vVC=N-); 1602m; 1499m;
1425m; 1324s; 1272m; 1247m (vC-O); 1228s;
1163m; 1127vs; 1075s (vC-F); 1054s; 979m (vN-O);
959w; 921w; 893m; 872m; 847w; 797m; 769m; 751m;
729w; 717w; 699m.

Compound V: O-(5-Fluoro-2-trifluoromethyl-benzoyl)-
5-oximino-5H-dibenzo[a,d]-cycloheptene: m.p. 127 -
128°C; yield 80.5%

"H-NMR (CDCls, & ppm, J Hz, T = 298 K): 7.83
(m, 1H, H-1); 7.72 (dd, 1H, H-15, J (F"-H") = 5.2 Hz,
J (H'°-H") = 8.8 Hz); 7.56+7.36 (m, 7H, H-arom);
7.32+7.22 (m, 2H, H-16, H-18); 7.01 (d, 1H, H-5 or
H-6, syst. AB, 12.4); 6.97 (d, 1H, H-5 or H-6, syst.
AB, 12.4).

BC-NMR (CDCl, & ppm, T =298 K): 165.65 (C-11);
163.74 (d, C-15, J (F"*-C") = 255.2 Hz); 162.68 (d,
C-12, J (F"-C'*) = 2.3 Hz); 134.32 (Cq); 133.24
(Cq); 133.02 (Cq); 132.06 (dq, C-13, J (F"*-C") =
8.3 Hz, J (3F- C")=2.1 Hz); 130.70 (C-5 or C-6);
130.14 (C-5 or C-6); 129.85 (CH); 129.60 (Cq);
129.53 (CH); 129.40 (dg, C-17, J (F">-C'7) =8.9 Hz,
J (3F-C'y =5.4 Hz); 129.20 (CH); 129.03 (CH);
129.00 (CH); 128.12 (C-1); 128.11 (C-10); 127.81
(CH); 125.20 (qd, C-14, J (3F-C") = 332 Hz, J
(FP-C'™) = 3.7 Hz); 122.76 (q, CFs, J (3F-C) =
273.1 Hz); 118.36 (d, C-16, J (F**-C'®) = 21.7 Hz);
117.78 (d, C-18, J (F'>-C'*) = 24.6 Hz).

FT-IR (solid in ATR, v cm™): 3073w; 1767vs
(vVC=0); 1628 m (VC=N-); 1591m; 1332w; 1303s;
1279m; 1254s (vC-0); 1187m; 1149vs; 1122m;
1072m; 1030s (vC-F); 985m (vN-0); 930m; 897w;
884w; 870w; 837m; 806m; 774s; 727m; 691w.
Compound VI: O-(4-Trifluoromethoxy-benzoyl)-
5-oximino-5H-dibenzo[a,d]-cycloheptene: m.p. 110 -
111°C; yield 83%

"H-NMR (CDCl;, & ppm, J Hz, T = 298 K): 7.91
(d, 2H, H-14, H-18, 8.8); 7.83 (m, 1H, H-1); 7.66
(m, 1H, H-10); 7.57+7.41 (m, 6H, H-arom); 7.22
(bd, 2H, H-15, H-17, 8.8); 7.01 (d, 1H, H-5 or H-6,
syst. AB, 12.1); 6.97 (d, 1H, H-5 or H-6, syst. AB,
12.1).

BC-NMR (CDCL, & ppm, T =298 K): 164.55 (C-11);
162.51 (C-12); 152.79 (q, C-16, *J (3F-C'®) = 1.7
Hz); 134.34 (Cq); 133.49 (Cq); 133.35 (Cq); 129.96
(Cq); 127.04 (Cq); 120.24 (q, CF3 J (3F-C) = 258.4
Hz); 131.72 (C-14, C-18); 130.91 (C-5 or C--6);
130.10 (C-5 or C--6); 129.79 (CH); 129.59 (CH);
129.43(CH); 129.04 (CH); 129.03 (CH); 128.36 (C-1);
128.28 (C-10); 127.62 (CH); 120.34 (q, C-15, C-17,
*J BF-C"") = 1.2 Hz).

FT-IR (solid in ATR, v cm™): 3055w; 3022w;
1752vs (vC=0); 1610m (VC=N-); 1591m; 1506w;
1333w; 1306w; 1222vs (vC-O); 1188vs; 1160vs;
1079s (vC-F); 1016w; 980m (vN-O); 926w; 902w;
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887w; 873w; 849m; 797m; 783m; 770m; 754m; 703w;
688w; 662w.

Compound VII: O-(2,6-Dichloro-benzoyl)-5-oximino-
SH-dibenzo|a,d]-cycloheptene: m.p. 153 - 154°C;
yield 80.5%

"H-NMR (CDCl;, & ppm, J Hz, T = 298 K): 7.82
(m, 1H, H-1); 7.63 (m, 1H, H-10); 7.51+7.36(m,
6H, H-arom); 7.28 (m, 2H, H-15, H-17, syst. A,B);
7.23 (m, 1H, H-16, syst. A;B); 6.99 (d, 1H, H-5 or
H-6, syst. AB, 12.1); 6.94 (d, 1H, H-5 or H-6, syst.
AB, 12.1).

BC-NMR (CDCL, & ppm, T =298 K): 165.49 (C-11);
162.72 (C-12); 134.37 (Cq); 133.26 (Cq); 133.08
(Cq); 132.36(C-13); 132.11 (C-14, C-18); 129.58
(Cq); 131.21 (C-16); 130.58 (C-5 or C-6); 130.26
(C-5 or C-6); 129.79 (CH); 129.49 (CH); 129.12
(CH); 129.00 (CH); 128.95 (CH); 128.72 (CH);
128.24 (C-10); 127.88 (C-1); 127.84 (C-15, C-17).
FT-IR (solid in ATR, v cm™): 3075w; 3027w;
1757vs (vVC=0); 1612w (VC=N-); 1580m; 1562m;
1433s; 1329w; 1328vs; 1198m; 1222s (vC-0O);
1077m; 1041m; 970s (vN-O); 897w; 877w; 839m;
799s; 774s; 737m; 722m; 687w.

Compound VIII: O-(4-Ethoxy-benzoyl)-5-oximino-
SH-dibenzo|a,d]-cycloheptene: m.p. 156 - 157°C;
yield 78.5%

"H-NMR (CDCl;, & ppm, J Hz, T = 298 K): 7.82
(m, 1H, H-1); 7.81 (d, 2H, H-14, H-18, 8.1); 7.68
(m, 1H, H-10); 7.54+7.39 (m, 6H, H-arom); 6.99
(d, 1H, H-5 or H-6, syst. AB, 12.3); 6.95 (d, 1H, H-5
or H-6, syst. AB, 12.3); 6.84 (d, 2H, H-15, H-17,
8.1); 4.06 (q, 2H, CH,, 7.0); 1.41 (t, 3H, CHs;, 7.0).
BC-NMR (CDCl, & ppm, T =298 K): 163.62 (C-11);
163.47 (C-12); 163.02 (C-16); 134.36 (Cq); 133.72
(Cq); 133.46 (Cq); 131.80 (C-14, C-18); 130.50 (C-5
or C-6); 130.17 (C-5 or C-6); 129.59 (CH); 129.35
(CH); 129.31 (CH); 128.96 (CH); 128.93 (CH);
128.61 (C-10); 128.39 (C-1); 127.54 (CH); 114.18
(C-15, C-17); 63.70 (CH,); 14.65(CHj;).

FT-IR (solid in ATR, v cm™): 3071w; 3052w;
3021w; 2987w; 2939w; 2887w; 1745vs (vC=0);
1618s (vVC=N-); 1506m; 1474w; 1390w; 1331w;
1311w; 1247vs (vC-O); 1162s; 1117m; 1065s;
1034s; 976s (VN-O); 922w; 903w; 866m; 847m;
835m; 798m; 757s; 714w; 686m; 642w.

Compound IX: O-(2,5-Diethoxy-benzoyl)-5-oximino-
SH-dibenzo|a,d]-cycloheptene: m.p. 118 - 119°C;
yield 75%

"H-NMR (CDCls, & ppm, J Hz, T = 298 K): 7.83
(m, 1H, H-1); 7.66 (m, 1H, H-10); 7.51+7.38 (m,
6H, H-arom); 7.06 (d, 1H, H-18, 3.0); 6.98 (d, 1H,
H-5 or H-6, syst. AB, 12.1); 6.96 (dd, 1H, H-16,
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3.0, 9.1); 6.94 (d, 1H, H-5 or H-6, syst. AB, 12.1);
6.86 (d, 1H, H-15, 9.1); 4.05+3.81 (m, 4H, CH,);
1.35 (t, 3H, CHs;, 7.0); 1.29 (t, 3H, CHj3, 7.0).
BC-NMR (CDCl, & ppm, T =298 K): 163.74 (C-11);
163.29 (C-12); 153.12 (C-14); 152.33 (C-17); 134.3
8 (Cq); 133.81 (Cq); 133.46 (Cq); 130.54 (Cq);
119.71 (C-13); 130.86 (C-5 or C-6); 130.17 (C-5 or
C-6); 129.55 (CH); 129.15 (CH); 129.10 (CH);
128.94 (CH); 128.90 (C-10); 128.42 (C-1); 127.57
(CH); 120.97 (C-16); 115.92 (C-15); 115.85 (C-18);
65.75 (CH,); 64.09 (CH,); 14.81 (CH;); 14.78 (CHs).
FT-IR (solid in ATR, v cm™): 3053w; 2979w;
2937w; 2897w; 1760vs (vC=0); 1602w (VC=N-);
1585w; 1500m; 1472m; 1395m; 1334w; 1314w;
1284w; 1258w; 1233m (vC-O); 1191s; 1107m;
1045m; 1029s; 988m (vN-O); 947m; 922m; 892m;
806m; 772m; 714w.

Compound X: O-(3,5-Diethoxy-benzoyl)-5-oximino-
5H-dibenzo[a,d]-cycloheptene: m.p. 150 - 151°C;
yield 79.5%

"H-NMR (CDCls, & ppm, J Hz, T = 298 K): 7.83
(m, 1H, H-1); 7.69 (m, 1H, H-10); 7.53+7.40 (m,
6H, H-arom); 7.00 (d, 1H, H-5 or H-6, syst. AB,
12.1); 6.98 (d, 2H, H-14, H-18, 2.3); 6.95 (d, 1H,
H-5 or H-6, syst. AB, 12.1); 6.61 (t, 1H, H-16, 2.3);
3.94 (m, 4H, CH,); 1.38 (t, 3H, CHs;, 7.0).
BC-NMR (CDCl, & ppm, T =298 K): 164.12 (C-11);
163.36 (C-12); 159.91 (C-15, C-17); 134.37 (Cq);
133.56 (Cq); 133.54 (Cq); 130.94 (C-5 or C-6);
130.31 (Cq); 130.29 (Cq); 130.12 (C-6 or C-5);
129.69 (CH); 129.38 (CH); 129.21 (CH); 129.01
(CH); 128.99 (CH); 128.58 (C-10); 128.31 (C-1);
127.48 (CH); 105.57 (C-14, C-18); 105.54 (C-16);
63.76 (CH,); 14.71 (CHa).

FT-IR (solid in ATR, v cm™): 3054w; 2979w; 2938w
2898w; 1759vs (vVC=0); 1603w (VC=N-); 1584w;
1500m; 1472m; 1395m; 1335w; 1315w; 1284w;
1258w; 1233m (vC-O); 1191s; 1107m; 1047m;
1029s; 988m (vVN-O); 948m; 892w; 874m; 806m;
772m; 689w.

The acute toxicity research showed no lethal effect
of the nine compounds at the dose of 1500 mg/kg
bw. We concluded that per os lethal dose is
probably much higher and for bioethical reasons,
we did not conduct our research at higher doses.
The body weight was registered every two days for
fourteen days. The treated mice had the same evolution
of their body weight as the control group. The initial
and final median values are presented in Table II and
the body weight variation during the experiment is
showed in Figure 2.
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Table I1
Mice body weight (g) at the beginning and at 14 days after the compounds acute administration
Group | Control II I v \Y VI VII VIII IX X
Body
weight (g)
Initial (i) 25.7 25.4 26.0 25.4 25.7 25.6 26.1 25.8 25.5 25.7
Final (f) 27.8 27.5 28.3 27.7 28.0 28.0 27.9 27.8 27.5 27.6
A (f-1) +2.1 +2.1 +2.3 +2.3 +2.3 +2.4 +1.8 +2.0 +2.0 +1.9
Body weight evolution References
29 1. Barbui C., Hotopf M., Amitryptiline versus the rest:
28 still the leading antdepressant after 40 years of
27 randomised controlled trials. Br. J. Psychiatr.,
26 2001; 178(2): 129-144.
25 2. Chirita C., Cioroianu D.M., Chirita I.C., Negres S.,
2 Marian B., Zbarcea C.E., Synthesis and
23 pharmacological activity of new acyloximine
Intal ~ Day2  Day4 Day6 Day8 Dayl0 Dayi2 Day14 derivatives. Farmacia, 2016; 64(1): 61-66.
—@—Control &Il B v ey 3. Cioroianu D.M., Nutd D.C., Céaproiu M.T., Missir
eV memvi —emvill . memx —emX A.V., Limban C., Chirita I.C., Morusciag L., New
Figure 2. synthesis in the acyl- oximine derivatives seria.
Evolution of body weight after the compounds A 1(; ar ’:’“CI’Z’I?OIT“; t62t(§):f366-371' . Ed. Medicals
. . . . ristea A.N., Tratat de farmacologie, Ed. Medicala,
acute administration Bucuresti, 2006, 93-97.
. . 5. Elenkov LF., lezzoni D.G., Daby A., Haris A.G.,
We observed no difference between treated mice Chrousos G.P., Cytokine dysregulation, inflammation
and control group regarding all the other monitored and well-being. Neuroimmunomodulation, 2005;
parameters. Regarding the motor behaviour, the 12(5): 225-269.
treated mice were a little sedated just after the 6. Gillman P.K., Triyiclic antidepressant pharmacology
administration, but it was probably an effect due to and therapeutic drug interactions update. Br. J.
the volume of liquid ingested and to the Pharmacol., 2007; 151(6): 734-748.
administration technique. All mice responded to the 7. Healy D., The Antidepressants Drasrtna: The treatment
external auditory and tactile stimuli, the differences of .depresswn: brl@gmg the 21 century, MM
. . Weissman, ed. Washington, DC: American Psychiatric
between treated and control mice being Press Inc.. 2011: 10-11
A . . ress Inc., ; .
insignificant. No animal developed palpebral ptosis. 8. Hjak G., Rodenbeck A., Vodesholezer U., Doxepin
in the treatment of primary insomnia: a placebo-
Conclusions controlled, double blind, polysomnographic study.
We have synthesized a series of mine new aeyl- L TR RS NG e
oximines with dibenzocycloheptatrienic structure. Analgesic effects of serotoninergic, noradrenergic or
These compounds were obtained by an acylation dual uptake inhibitors in the carrageenan test in rats:
reaction between 5-oximino-5H-dibenzo[a,d]cyclo- Evidence for synergism between serotoninergic and
heptatriene and different carboxylic acid chlorides. noradrenergic reuptake inhibition. Neuropharmacology,
The structures of these compounds have been 2006; 51(7-8): 1172-1180.
confirmed by elemental analysis and spectrometric 10. Jucker E., Ren S., Soudjin W., Wijngaarden J.,
methods (IR, '"{-NMR and 13C-NMR). ?ur}r,larl M., .BLghﬁel}(zi M., HESI;())SI(;I ;Il.,gFlquwara
L . . ., Progress in Drug Reasearch. ; 54: 81.
The preliminary ph.art'nacotoxwologlcal tests showed 11, Khan Ag,, LeventhaigR.M., Khan S.R.. Brown W.A..
that new acyl-oximines have a very low acute Severi . .

- . . everity of depression and response to antidepresants
toxicity, the lethal per os doses being higher than and placebo: an analysis of the Food and Drug
1500 mg/kg bw. Further pharmacological tests will Administration database. J.Clin. Pharmacol., 2002;
be performed. 22: 40-45.

12. Limban C., Missir A.V., Nuta D.C., Caproiu M.T.,

Acknowledgement Morusciag L., Chirita C., Cupii A., Gurgu H., Advances

in research of new 2-((4-ethylphenoxy)methyl)-N-

This work was supported by FEST (European (arylcarbamothioyl)benzamides. Farmacia, 2015;
Funding for Doctoral Studies), project number 63(3): 376-380.

POSDRU/88/1.5/S/64331. 13. Otaka M., Jin M., Odashima M., New strategy of

938

therapy for functional dyspepsia using famotidine,
mosapride and amitriptyline. Alimentary Pharmacology
and Therapeutics, 2005; 21(Suppl. 2): 42-46.



FARMACIA, 2016, Vol. 64, 6

14. Tatsumi G.K., Blakelz R.D., Richelson E.,

15.

Pharmacological profile of antidepressants and
related compound at human monoamine transportors.
Europ. J. Pharmacol., 1997; 340(2-3): 249-258.
Zbarcea C.E., Negres S., Chirita C., Gabapentin, alone
and associated with tramadol reduces peripheral
paclitaxel-induced neuropathy in rats. Farmacia,
2011; 59(3): 414-423.

939

16. Zbarcea C.E., Negres S., Cristea A.N., Chirita C., The

17.

effect of dextromethorphan, gabapentine, amitryptiline
and tramadol on mouse model of vincristine- induced
peripheral neuropathy. Farmacia, 2011; 59(6): 809-818.
*** OECD, Guidelines for testing of chemicals, 2008.



