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Abstract

A series of new pyrazoline derivatives (1a-2h) equipped with N-acyl arms and homologous alkyloxy side chains were
synthesized and characterized on the basis of spectroscopic data and microanalysis. All the synthesized compounds we-
re screened for their in-vitro anti-inflammatory activity to examine the effect of alkyloxy side chain length on activity.
Compounds with odd number of carbons in alkyloxy side chain showed better activity as compared to even ones. Com-
pound 2¢ (96% inhibition, IC,,= 173.06 £ 2.312 mM) was found to be the most active compound of the series with bet-
ter activity than the standard (Indomethacine, 92% inhibition, IC ;= 273.12 + 2.33 mM). Compound 1a (86%, IC,,=
296.16 = 2.091 mM) was the second best with comparable activity to the standard drug. However, the other compounds
of series showed moderate to low activity. Interestingly, parallel cytotoxicity studies of compounds 1a-2h against PC-3
cell line revealed either no or very low cytotoxicity. The study may contribute in developing useful alternatives to pre-
sently used NSAIDs with harmful gastric effects due to direct cytotoxicity.
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1. Introduction

Pyrazolines being a member of five memebered he-
terocycles family, represent a class of compounds having
immense importance in heterocyclic chemistry. Pyrazoli-
ne is a dihydropyrazole having two nitrogen atoms in ad-
jacent positions and possessing only one endocyclic doub-
le bond. Considerable interest on the pyrazoline structure
has been focused in the field of medicinal chemistry.
Among all the pyrazolines, 2-pyrazoline has gained much
attention due to its broad spectrum biological activities'
such as antiamoebic,*’ antimycobacterial,” antibacte-
rial/antifungal,(’ anti-inflammaltory,8 anticancer,”'? antide-
pressant,'"!'> neuroprotector,'*'* antiviral'>'® and anti-
obesity'” and its presence in a number of pharmacologi-
cally active molecules such as azolid/ tandearil (anti-inf-
lammatory), phenazone/ amidopyrene/ methampyrone
(analgesic and antipyretic), anturane (uricosuric) and in-
doxacarb (insecticidal). Although, a number of pyrazoli-
ne-based new compounds have been made and patented in
recent years possessing diverse biological activities '~ but

still it is an active area of research'®* and many new as-

pects need to be explored and worked on.

Inflammation occurs as a defensive biological
response of vascular tissues to harmful stimuli resulting in
some physiological adaptations to minimize tissue dama-
ge and initiate the healing process.?**® Non-steroidal anti-
inflammatory drugs (NSAIDs) are usually used to treat
inflammation. The delay in treatment may lead to vaso-
motor rhinnorrhoea, rheumatoid arthritis, and atheroscle-
rosis.”” NSAIDs inhibit the activity of both cyclooxygena-
se-1 (COX-1) and cyclooxygenase-2 (COX-2) which are
the key enzymes involved in the biosynthesis of prosta-
glandin from arachidonic acid.?®* Such inhibition redu-
ces the levels of protection resulting in harmful gastric ef-
fects.* Therefore, most of the presently used NSAIDs are
not very useful in all inflammatory disorders.>' However,
it has recently been found that harmful gastric effects of
NSAIDs are not related to PGE2 inhibition but are rather
due to the direct cytotoxicity in the stomach to gastric
cells.*3 Therefore, new anti-inflammatory agents with
no/less such adverse gastric effects are needed. As a conti-
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nuation of our ongoing project on synthesis and applica-
tions of pyrazolines,**" herein, we report the synthesis of
some new anti-inflammatory N-acyl pyrazolines bearing
homologous alkyloxy side chains with almost negligible
cytotoxicity.

2. Results and Discussion
2. 1. Chemistry

The compounds 1a-2h were synthesized by reflu-
xing an equimolar mixture of (E)-3-(4-alkyloxyphenyl)-1-
phenylprop-2-en-1-ones (1-8)** and hydrazine in the res-
pective solvents such as glacial acetic acid and propionic
acid containing catalytic amount of hydrochloric acid
(Scheme 1 & 2) and purified by silica gel column chroma-

tography using petroleum ether/ethyl acetate (4:1) as mo-
bile phase. All the products were obtained as solids in
81-89% yield. The structures of all the synthesized com-
pounds were deduced by their spectroscopic (IR, 'H NMR
& '*C NMR) and elemental analyses data.

In the IR spectra of compounds (1a-2h), a sharp
band at 1647-1633 cm™' and 16881675 cm™' was assig-
ned to the stretching of v(C=N) and v(C=0), respecti-
vely. 337341 The carbon-nitrogen single bond (C-N)
stretching frequencies were observed at 1298-1290 cm ™.
The presence of these frequencies suggests the formation
of cyclization product. Two strong bands at stretching fre-
quencies in the range of 1259-1250 cm™ and 10561042
cm™ indicate the presence of Ar-O-R group. The forma-
tion of the five membered pyrazoline ring was further con-
firmed by the presence of three doublet of doublets due to
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Scheme 1. Synthesis of 2-functionalised pyrazolines 1a-2h.
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Scheme 2. Proposed mechanism for the synthesis of 2-functionalised pyrazolines 1a-2h
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two methylene protons (H, and H,) and one methine pro-
ton (H,) in 'H NMR spectroscopy. The methyl protons of
acetyl group (O=C-CH,) were observed at 2.43 ppm as
singlet for compounds 1a-1h, whereas a triplet and quar-
tet at 1.20-1.22 and 2.83-2.84 ppm was noticed for
methyl protons (O=C-CH,—CH) and the methylene pro-
tons (O=C-CH,-CH,), respectively for propionyl group
of compounds 2a-2h. A triplet was observed in the range
of 3.79-4.00 ppm for the methylenic protons
(Ar-O—CH,-) of the alkoxy chain directly attached to the
oxygen atom. All the other protons of alkoxy chain ap-
peared in the range of 0.90-1.77 ppm. The *C NMR
spectra of compounds (1a—2h) displayed peaks at 55-65
ppm, 59-70 ppm and 41-44 ppm for C,, C, and C, car-
bons, respectively. All the aromatic carbons were obser-
ved in the range of 114—-159 ppm. The signals for acyl
carbons were noticed in the range of 167-173 ppm. Furt-
hermore, a molecular ion peak (M*") for each compound
was also observed at their respective masses along with
their typical pyrazoline fragmentation pattern.*? In addi-
tion, the number of the protons and carbons were found
in good agreement with elemental (CHN) analyses sug-
gesting the formation of the target compounds. The struc-
tures of the two compounds 1a ** and 1f * were unambi-
guously confirmed through single crystal X-Ray diffrac-
tion technique (Figure 1).

a)

Figure 1. (a) Crystal Structure of 1a.** (b) Crystal Structure of 1£.4

2. 2. Antiinflammatory Activity (in vitro)

The defensive process of host in response to foreign
challenge or tissue injury for restoration of normal tissue
structure and function is initiated by the activation of
phagocyte-specific enzyme, NADPH oxidase which gen-
erates superoxide anion (a reactive free radical) by trans-
ferring electrons from NADPH to molecular oxygen insi-

de the cell across the membrane. The generated superox-
ide then kills bacteria and fungi by still unknown mecha-
nisms. This is the key step of immune response and in-
flammatory cascade. However, this superoxide may lead
to the formation of hydrogen peroxide which is capable of
undergoing further reactions to produce highly toxic reac-
tive oxygen species (ROS). In immune compromised pa-
tients, ROS are formed in large quantities. Therefore,
their inhibition is one approach to treat chronic inflamma-
tion and to modulate immune response.

This study used the water-soluble tetrazolium salt
(WST-1) to measure superoxide production by neutrop-
hils activated by opsonized zymosan, which induces pha-
gocytic activation of neutrophils. This technique is more
sensitive and reliable to measure the superoxide scaveng-
ing properties as compared to other available techniques,
a perfect protocol for indirect evaluation of anti-inflam-
matory potential.* Using this technique, the anti-inflam-
matory potential of the N-acyl-2-pyrazolines 1a-2h bea-
ring homologous alkyloxy side chains was determined in
terms of percent inhibition. The compounds with ~50%
inhibition were retested for their IC, (inhibitory concen-
tration 50%), the concentration of the compound which
inhibits superoxide production by 50% of three indepen-
dent experiments (Table 1, Figure 2). Indomethacine was
used as the standard reference drug in this study. The
compounds (1a-2h) showed a varying degree of anti-inf-
lammatory activity, when compared to standard drug.
Compound 2¢ (96%, 173.06 + 2.312) showed excellent
anti-inflammatory activity even better than the standard
(92%, 273.12 + 2.33). Compound 1a (86%, 296.16 +
2.091) also exhibited good and comparable anti-inflam-
matory activity. Compound 1e (55%, 465.23 + 1.763), 1h
(52%, 492.20 + 3.176), 2e (76%, 346.13 + 2.341) and 7c
(51%, 425.21 + 2.732) showed moderate anti-inflamma-
tory potential. However, compound 1b, 1c, 1d, 1f, 1g, 2a,
2b, 2d, 2f and 2h were considered to be least active com-
pound among the series having less than 50% inhibition
and were not further tested for their IC,, values.

This varying degree of anti-inflammatory activity of
16 tested compounds (1a-2h) can be attributed to alky-
loxy side chain length because central nucleus N-acyl-2-
pyrazolines is the same for all the compounds. Surpri-
singly, compounds with odd number of carbons in alky-
loxy group showed maximum activity as compared to the
compounds having even numbered alkyloxy side chain
(Table 1, Figure 2). For example, compound 1la (86%,
296.16 £ 2.091) and compound 2¢ (96%, 173.06 + 2.312)
with methoxy and propyloxy substitutents, respectively
showed maximum activity. This difference in activity with
the change in alkyloxy side chain length in compound
(1a-2h) may be credited to some specific conformational
arrangements of alkoxy side chains due to different
amount of non-covalent interactions in their packed state.
The precise mechanism of inhibitory action of these com-
pounds is now under investigation.
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Table 1. Anti-inflammatory Activity of 1a-2h.

% Inhibition and IC,, Profile
Compd. R! R* % Inhibition (at 500 pM)  IC,, (uM) Activity
la CH, CH, 86 296.16 +2.091 Good
1b C,H; CH, 32 - Weak
1c C,H, CH, 21 - Weak
1d CH, CH, 43 - Weak
le CH,, CH, 55 465.23 £ 1.763 Moderate
1f CH,, CH, 11 - Weak
1g CH CH, 17 - Weak
1h CH,, CH, 52 492.20 £ 3.176 Moderate
2a CH, C,H; 15 - Weak
2b C,H; C,H, 06 - Weak
2¢ C,H, C,H; 96 173.06 + 2.312 Excellent
2d CH, C,H, 42 - Weak
2e CH,, C,H; 76 346.13 = 2.341 Moderate
2f CeH,, C,H, 32 - Weak
2¢g CH C,H; 51 42521 +£2.732 Moderate
2h CH,, C,H, 22 - Weak
INDOM ! - - 92 273.12 +£2.33 Standard

W INDOM : Indomethacine (Standard Drug).
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Figure 2: Anti-inflammatory activity of 1a-2h, % inhibition (top) and IC,, (bottom) of compounds with more than 50% inhibition. SD = Indomethacine
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2. 3. Cytotoxicity Assay Against Prostate
Cancer (PC-3 Cell Line)

The newly synthesized compounds 1a-2h were ini-
tially screened at the single concentration of 100 uM using
the colorimetric MTT [3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] to test their in vitro cytoto-
Xicity,46 against human prostate cancer cell line (PC3). Do-
xorubicin was used as the standard reference drug in this
study. The cytotoxicity of tested compounds was estimated
in terms of percent growth inhibition compared to untrea-
ted control cells. Then, the compounds effecting ~70% in-
hibition in one dose prescreening were retested by serial

dilution from 100-20 uM. The results were expressed as
IC,, (inhibitory concentration 50%), the concentration of
the compound which inhibits the tumor cell growth by
50% and the data are presented in Table 2 & Figure 3.
Close inspection of the acquired cytotoxic data re-
vealed that almost all of the tested compounds showed
no/very low cyctotoxity against the PC-3 tested cell line.
The compounds 1b, 1h, 2a, 2b, 2¢ and 2e were found to
be slightly toxic against the PC-3 tested cell line with IC,
values ranging from 27-67 pM compared to DOX, IC,,
(0.912 uM) whereas the other compounds showed almost
no cytotoxicity. The results of this study indicate that
compounds 1a and 2c of this series having anti-inflamma-

Table 2. Cytotoxcity bioassay of compounds 1a-2h against prostate cancer cell line (PC-3).

R
\c.-:o
/
N_.-N
)
O \R1
Compd. R! R? IC,, (M) Compd. R! R? IC,, (M)
1a CH, CH, >100 2a CH, CH, 41
1b CH, CH, 57 2b CH,  CH, 29
1c CH, CH, >100 2 CH  CH, 27
1d CH, CH, >100 2d CH,  CH, >100
le CH,, CH, >100 2 CH, CH, 67
1f CH, CH, >100 2 CH, CH. >100
1g CH, CH, >100 2¢ CH.  CH. >100
1h CH, CH, 2 2h CH,  CH. >100
DOX @ — — 0912 DOX - - 0912

“'DOX: Doxorubinin (Standard Drug)
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100

1Csy (micromole)
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Figure 3. Cytotoxicity of 1a-2h against PC-3 cell line, SD = Doxorubicin
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tory activity better than and comparable to standard drug,
and with no/little cytotoxicity are promising future candi-
dates for further anti-inflammatory research to minimize
harmful gastric effects, usually originate from direct cyto-
toxicity of NSAIDs.

3. Conclusions

In conclusion, we have presented the synthesis and
anti-inflammatory activity of some new N-acyl arms &
homologous alkyloxy side chains bearing pyrazoline deri-
vatives (1a-2h). In general, compounds with odd carbon
alkyloxy side chain showed better activity. Compound 2¢
(96% inhibition, IC,, = 173.06 + 2.312 uM) and 1a (86%,
IC,, = 296.16 + 2.091 uM) showed maximum activity
with 2¢ even better than the standard drug, Indomethaci-
ne, (92% inhibition, IC,, = 273.12 + 2.33 uM). Parrallel
cytotoxicity studies on Prostate cancer (PC-3) cell line de-
monstrated no or very low activity for all the compounds.
It has been shown recently that harmful gastric effects of
NSAIDs are not related to PGE2 inhibition but are rather
due to the direct cytotoxicity in the stomach to gastric
cells.’*% The compounds of the present series may
therefore be promising replacement anti-inflammatory
agents to existing NSAIDs having harmful gastric effects
due to direct cytotoxicity and merits further research. This
study also insinuates constructive hints for the design of
new effective anti-inflammatory agents having either no
or very low cytotoxicity to gastric cells.

4. Experimental Protocols
4. 1. Materials and Methods

All reagents and solvents were used as obtained from
the supplier or recrystallized/redistilled as required. Thin
layer chromatography was performed using aluminium
sheets (Merck) coated with silica gel 60 F,,,. Elemental
analyses were carried out with a LECO-183 model. 'H
and ">C NMR spectra of compounds were recorded with
a Bruker 300 MHz spectrometer using deuterated solvents
and TMS as internal standard. IR spectra of compounds
were recorded on a Bio-Rad FTS 3000 MX spectrophoto-

1a-2h

Figure 4. Labelling scheme of protons of compounds 1a-1h.

meter (400-4000 cm™). The melting points of compounds
were determined using capillary tubes and an electrother-
mal melting point apparatus, model MP-D Mitamura Ri-
ken Kogyo, Japan. In vitro anti-inflammatory, antifungal
and cytotoxic properties were studied at HEJ research In-
stitute of Chemistry, International Center for Chemical
Sciences, university of Karachi, Pakistan.

4. 2. General procedure for the synthesis
of compounds (1a-2h)

The carboxylic acid (25 mL) solution of the respec-
tive 4-alkoxychalcone (1-8)*® (0.01 mole), hydrochloric
acid (5-7 drops) was heated at 60—-65 °C for 30 minutes
with constant stirring. Hydrazine hydrate (80%) (1.0 g,
0.02 mole) was then added dropwise to the reaction flask
and the reaction mixture was refluxed for about 4-5 hour
before cooling it to room temperature and adding crushed
ice into it to get the precipitates. The precipitates so obtai-
ned were filtered, washed with distilled water and dried,
and further purified by column chromatography using sili-
ca gel and petroleum ether/ethyl acetate (4:1) as mobile
phase to get pure 1a-2h in 81-89% yields (Figure 4).

1-Acetyl-3-phenyl-5-(4-methoxyphenyl)-2-pyrazoline
(1a)

Yellowish white crystals. Yield 85%. M. p. 123-125 °C; R,
= 0.68 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™): 1682, 1637, 1495, 1298, 1255, 1046, '"H NMR (300
MHz, CDCl,) 6 2.43 (s, 3H, O=C-CH,), 3.18 (dd, 1H, J =
4.5,17.7Hz,H),3.75 (dd, 1H,J=11.7,17.7Hz, H,), 3.79
(s,3H,-0O-CH,),5.57 (dd, 1H,J =45, 11.7 Hz, H ), 6.86
(d, 2H, J = 8.7 Hz, ArH___), 7.19 (d, 2H, J = 8.7 Hz,
ArH,_;), 744-747 (m, 3H, ArH,_,. ), 7.74-7.79 (m, 2H,
ArHe:e,),BC NMR (75 MHz, CDCl,) 6 22.0, 42.2, 55.2,
594, 114.2 (2C), 126.5 (2C), 126.9 (2C), 128.7 (20),
130.3, 131.4, 134.1, 153.8, 159.0, 168.8, (EI) m/z (M*™ 294,
Base Peak 251); Anal. caled. For C (H,(N,0,:C, 73.45; H,
6.16; N, 9.52; Found: C, 73.49; H, 6.14; N, 9.59 %.

1-Acetyl-3-phenyl-5-(4-ethoxyphenyl)-2-pyrazoline
(1b)

Yellowish white crystals. Yield 89%. M. p. 116-118 °C;
R, =0.70 (petroleum ether:ethyl acetate, 4:1), FT-IR (KB-

1 Ia'lh: RI = CITHZH'—|; RZ :CH3

2a-2h: R!=C, H,,,; R2=C,H;
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r, cm™) 1678, 1632, 1499, 1295, 1257, 1042, 'H NMR
(300 MHz, CDCl,) 6 1.40 (t, 3H, J = 7.0 Hz,
-O-CH,—CH,), 2.43 (s, 3H, O=C-CH,), 3.18 (dd, 1H, J =
4.5,17.7Hz,H ),3.75(dd, 1H,J=11.7,17.7Hz, H,), 4.0
(9, 3H,J =69 Hz, -O-CH,-), 5.57 (dd, 1H, /= 4.5, 12.0
Hz,H ),6.85(d,2H,J=8.7Hz,ArH__),7.17(d,2H,J =
8.7 Hz, ArH,_,), 7.43-7.47 (m, 3H, ArH i po )y 175179
(m, 2H, ArH__,), 3C NMR (75 MHz, CDCl ;) 0 14.8,
22.0,42.3, 59 4 63.4,114.7 (20), 126.5 (20), 126 9 (20),
128.7 (2C), 130.3, 131.4, 133.9, 153.8, 158.3, 168.8; (EI)
m/z (M* 308, Base Peak 265). Anal. calcd. for
C,oH,)N,0,: C, 74.00; H, 6.54; N, 9.08; Found: C, 73.94;
H, 6.49; N, 9.17 %.

1-Acetyl-3-phenyl-5-(4-propyloxyphenyl)-2-pyrazoli-
ne (1c¢)

Yellowish white crystals. Yield 83%. M. p. 114-116 °C;
R, =0.72 (petroleum ether:ethyl acetate, 4:1), FT-IR (KB-
1, cm™') 1679, 1644, 1489, 1297, 1252, 1043, , '"H NMR
(300 MHz, CDCly) 6 1.03 (t, 3H, J = 7.5 Hz,
-0O-(CH,),-CH;), 1.80 (sextet 2H, J = 7.5 Hz,
-O-CH,—CH,—CH,;), 2.43 (s, 3H, O=C-CH ), 3.18 (dd,
1H,J=4.5,17.7Hz,H ), 3.75 (dd, 1H, J=11.7, 17.7 Hz,
H)),3.90 (t, 2H, J = 6.6 Hz, -O-CH,-), 5.57 (dd, 1H, J =
4.5,11.7Hz, H), 6.85 (d, 2H, J = 8.7 Hz, AtH__ ), 7.17
(d,2H, J=8.7Hz, ArH,_,), 7.44-7.47 (m, 3H, ArH [ po o)
7.75=7.79 (m, 2H, ArH ) 13C NMR (75 MHz, CDCl )6
10.5, 22.0, 22.5, 42.2, 59 4,69.5, 114.7 (2C), 126.5 (2C),
126.9 (2C), 128.7 (2C), 130.2, 131.5, 133.9, 153.8, 158.6,
168.8, (EI) m/z (M** 322, Base Peak 279). Anal. calcd. for
C,H,,N,0,:C, 74.51; H, 6.88; N, 8.69; Found: C, 74.48;
H, 6.81; N, 8.78 %.

1-Acetyl-3-phenyl-5-(4-butyloxyphenyl)-2-pyrazoline
(1d)

Yellowish white crystals. Yield 86%. M. p. 88-90 °C; R, =
0.71 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™) 1675, 1642, 1490, 1292, 1259, 1048, '"H NMR (300
MHz, CDCl,) § 0.95 (t, 3H, J = 7.5 Hz, -O—(CH,),—CH )),
1.48 (sextet 2H, J = 7.8 Hz, -O-CH,-CH,—CH ,—CH,),
1.76 (gn 2H, J = 7.0 Hz, -O-CH,—CH ,—C,H.), 2.43 (s,
3H, O=C-CH,), 3.18 (dd, 1H,J=4.5,17.7Hz, H ), 3.74
(dd, 1H, J = 11.7, 17.7 Hz, H,), 3.94 (t, 2H, J = 6.6 Hz,
-0-CH,-), 5.57 (dd, 1H, J = 4.5, 12.0 Hz, H ), 6.85 (d,
2H,J=8.7Hz,ArtH___),7.17(d,2H,J=8.7Hz, ArH _,),
7.44-7.47 (m, 3H, ArH,_;. ), 7.75-7.79 (m, 2H, ArHee)
13C NMR (75 MHz, CDCI )8 13.8,19.2,22.0,31.2,42.2,
594, 67.6, 114.7 (20), 126 5 (20), 126.9 (20), 128.7
(20), 130.2, 131.5, 133.8, 153.8, 158.6, 168.8, (EI) m/z
(M* 336, Base Peak 293). Anal. calcd. for C,;H,,N,0O,:
C, 7497; H, 7.19; N, 8.33; Found: C, 74.92; H, 7.15; N,
8.41%.

1-Acetyl-3-phenyl-5-(4-pentyloxyphenyl)-2-pyrazoline
(1e)
Yellowish white crystals. Yield 87%. M. p. 85-87 °C; R; =

0.68 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™') 1682, 1636, 1493, 1293, 1253, 1045, '"H NMR (300
MHz, CDCl,) § 0.94 (t, 3H, J = 7.0 Hz, -O—(CH,),—CH ,),
1.35-1.46 (m 4H, J = 7.8 Hz, -O-CH,-CH,—(CH,),
—CH,), 1.77 (qn 2H, J = 7.0 Hz, -O-CH,—CH,-C,H,),
2.43 (s, 3H, O=C-CH,), 3.18 (dd, 1H, J = 4.5, 17.7 Hz,
H),3.774(dd, 1H,J=11.7,174Hz, H,), 3.92 (t, 2H, J =
6.6 Hz, -O-CH,-), 5.57 (dd, 1H, J = 4.5, 11.7 Hz, H ),
6.85(d, 2H, J=8.7Hz, ArH___), 7.17 (d, 2H, J = 8.7 Hz,
ArH,_,), 7.44-7.47 (m, 3HArH )775 7.79 (m, 2H,
ArH o) 13C NMR (75 MHz, CDC13) 5 14.6, 22.0, 22.4,
28.1, 28 9,42.3,59.4, 679, 114.7 (2C), 126.5 (2C), 126.9
(2C), 128.7 (2C), 130.2, 131.5, 133.8, 153.8, 158.6,
168.8, (EI) m/z (M*™ 350, Base Peak 307). Anal. calcd. for
C,,H,(N,0,:C, 75.40; H, 7.48; N, 7.99; Found: C, 75.36;
H, 7.42; N, 8.07 %.

1-Acetyl-3-phenyl-5-(4-hexyloxyphenyl)-2-pyrazoline
afn

Yellowish white crystals. Yield 83%. M.p. 82-85 °C; R, =
0.69 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™) 1676, 1634, 1497, 1295, 1250, 1049, '"H NMR (300
MHz, CDCl,) 6 0.91 (t, 3H, J = 7.0 Hz, -O—(CH,).—CH ),
1.31-1.47 (m 6H, -O-CH,—CH,—(CH,),- CH;), 1.76 (qn
2H, J = 7.0 Hz, -O-CH,-CH,-C,H,), 2.43 (s, 3H,
0=C-CH,),3.18 (dd, 1H, J=4.8,17.7Hz, H ), 3.74 (dd,
1H, J = 11.7, 17.7 Hz, H,), 3.93 (t, 2H, J = 6.6 Hz,
-O-CH,-), 5.57 (dd, 1H, J = 4.2, 11.7 Hz, H ), 6.85 (d,
2H,J = 87Hz ArH._),7.17(d,2H,J=8.7Hz, ArH,_,),
7.44-7.47 (m, 3HArH 2 ) 1.75-1.79 (m, 2HArH o)
3C NMR (75 MHz, CDCl ) 6 14.0,22.0, 22.6, 25.7, 29 2,
31.5,42.3,59.4,67.9, 114.7 (2C), 126.5 (2C), 126.9 (2C),
128.7 (2C), 130.2, 131.5, 133.8, 153.8, 158.6, 168.8, (EI)
m/z (M*" 364, Base Peak 321). Anal. calcd. for
C,;H,(N,O,:C,75.79; H, 7.74; N, 7.69; Found: C, 75.74;
H, 7.69; N, 7.78 %.

1-Acetyl-3-phenyl-5-(4-heptyloxyphenyl)-2-pyrazoline
(1g)

Yellowish white crystals. Yield 89%. M.p. 89-91 °C; R, =
0.71 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™) 1678, 1639, 1487, 1291, 1256, 1052, '"H NMR (300
MHz, CDCl,) 6 0.91 (t, 3H, J = 7.0 Hz, -O—(CH,),—CH ,),
1.32-1.47 (m 8H, -O-CH,-CH,—(CH,),— CH,), 1.77 (gn
2H, J = 7.0 Hz, -O-CH,-CH,—C,H,)), 2.43 (s, 3H,
0=C-CH,),3.18 (dd, 1H, J=4.5,17.7Hz, H ), 3.74 (dd,
1H, J = 11.7, 17.7 Hz, H,), 3.93 (t, 2H, J = 6.6 Hz,
-O-CH,-), 5.57 (dd, 1H, J = 4.5, 12.0 Hz, H ), 6.85 (d,
2H,J=8.7THz,ArH___),7.17(d,2H,J=8.7Hz, ArH _,),
7.44-7.47 (m, 3H, ArH 0 )» 1.75=7.79 (m, 2H, ArHe o)
3C NMR (75 MHz, CDCI )8 14.1, 22.0, 22.6, 26.0, 29.0,
29.2,31.7,42.2,59.4,68.0, 114.7 (2C), 126.5 (2C), 126.9
(20), 128.7 (2C), 130.2, 131.5, 133.8, 153.8, 158.6,
168.8, (EI) m/z (M** 378, Base Peak 335). Anal. calcd. for
C,,H,)N,0,:C, 76.16; H, 7.99; N, 7.40; Found: C, 76.12;
H, 7.91; N, 7.49%.
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1-Acetyl-3-phenyl-5-(4-octyloxyphenyl)-2-pyrazoline
(1h)

Yellowish white crystals. Yield 82%. M.p. 73-75 °C; R, =
0.72 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™') 1681, 1645, 1492, 1297, 1258, 1056, 'H NMR (300
MHz, CDCl,) 6 0.90 (t, 3H, J = 7.0 Hz, -O—(CH,),—CH ,),
1.29-1.49 (m 10H, -O-CH,-CH,-(CH,),— CH,), 1.76
(gn 2H, J = 7.8 Hz, -O-CH,-CH,—CH,,), 2.43 (s, 3H,
0=C-CH,),3.18 (dd, 1H, J=4.5,17.7Hz, H ), 3.74 (dd,
1H, J = 11.7, 17.4 Hz, H,), 3.92 (t, 2H, J = 6.6 Hz,
-0-CH,-), 5.57 (dd, 1H, J = 4.5, 11.7 Hz, H ), 6.85 (d,
2H,J=8.7Hz,ArH,__.),7.17 (d,2H,J=8.7Hz, AtH _,),
7.44-7.47 (m, 3H, ArH o )» 175779 (m, 2H, ArH o)
13C NMR (75 MHz, CDC13) 8 14.3,22.4,22.6,26.0, 29 1,
29.2,29.3,31.8,42.3,59.4, 67.9, 114.7 (2C), 126.5 (2C),
126.9 (20), 128.7 (2C), 130.2, 131.5, 133.8, 153.8, 158.6,
168.8, (EI) m/z (M** 392, Base Peak 349). Anal. calcd. for
C,;H,,N,0,:C, 76.49; H, 8.22; N, 7.14; Found: C, 76.44;
H, 8.18; N, 7 21%.

1- Propionyl-3-phenyl-5-(4-methoxyphenyl)-2-pyrazo-
line (2a)

Yellowish white crystals. Yield 81%. M.p. 100-103 °C; R,
= 0.73 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™') 1685, 1635, 1493, 1294, 1254, 1049, 'H NMR (300
MHz, CDCL,) § 1.22 (t, 3H, J = 7.5 Hz, O=C-CH,—CH ),
2.84 (q, 2H, J = 7.5 Hz, O0=C-CH,-CH,), 3.17 (dd, 1H, J
=438,17.7Hz, H ), 3.73 (dd, 1H, J 12.0, 17.7 Hz, H,),
3.79 (s,3H,-0O-CH,),5.56 (dd, 1H,J=4.8,11.7Hz, H ),
6.86 (d, 2H, J = 8.7 Hz, ArH__ ), 7.19 (d, 2H, J = 8.7 Hz,
ArH,_,), 7.44-7.46 (m, 3H, ArH o )» 1.76=1.79 (m, 2H,
ArH o) 13C NMR (75 MHz, CDCl ;) 890, 27.6, 42.0,
55.2 59 6, 114.2 (2C), 126.5 (2C), 126.9 (2C), 128.7
(20), 130.2, 131.6, 134.3, 153.5, 158.9, 172.2, (EI) m/z
(M* 308, Base Peak 252). Anal. calcd. for C,;H,)N,0, :
C, 74.00; H, 6.54; N, 9.08; Found: C, 73.93; H, 6.48; N,
9.19%

1- Propionyl-3-phenyl-5-(4-ethoxyphenyl)-2-pyrazoli-
ne (2b)

Yellowish white crystals. Yield 85%. M.p. 98-101 °C; R, =
0.70 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™') 1688, 1637, 1497, 1298, 1252, 1045, '"H NMR (300
MHz, CDCI,) § 1.20 (t, 3H, J = 7.5 Hz, O=C-CH,—CH ),
1.40 (t, 3H, J = 7.2 Hz, -O-CH,—CH ,), 2.83 (q, 2H, J =
7.5 Hz, 0=C-CH,—CH,), 3. 16(dd 1H, J=4.8, 17.7 Hz,
H),3.72(dd, 1H,J=11.7,17.4 Hz, H,), 4.00 (q, 2H, J =
7.Hz,-O-CH,—CH;), 5.55 (dd, 1H, J=4.5,11.7Hz, H ),
6.84 (d, 2H, J=8.7Hz, ArH__ ), 7.17 (d, 2H, J = 8.7 Hz,
ArH,_,), 7.43-7.45 (m, 3HArH 2 ) 1.75-7.79 (m, 2H,
ArH .), PC NMR (75 MHz, B¢ ) 89.0, 14.8, 27.6,
42.0 596 63.4, 114.7 (2C), 126.5 (2C), 126.9 (2C),
128.7 (2C), 130.2, 131.6, 134.1, 153.6, 158.3, 172.3, (EI)
m/z (M* 322, Base Peak 265). Anal. calcd. for
C,H,N,0,:C, 74.51; H, 6.88; N, 8.69; Found: C, 74.46;
H, 6.78; N, 8.79%.

1- Propionyl-3-phenyl-5-(4-propyloxyphenyl)-2-pyra-
zoline (2¢)

Yellowish white crystals. Yield 88%. M.p. 107-109 °C; R,
= 0.71 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™') 1683, 1641, 1490, 1296, 1255, 1047, '"H NMR (300
MHz, CDCl,) 6 1.03 (t, 3H, J = 7.5 Hz, -O—(CH,),~CH ,),
1.21 (t, 3H, J=7.8 Hz, O=C-CH,-CH,), 1.80 (sextet, 2H,
J=7.2Hz, -O-CH,-CH,—CH,), 2.83 (q, 2H, /= 7.5 Hz,
0=C-CH,—CH,),3.17(dd, 1H,J=4.5,17.7Hz,H ),3.73
(dd, 1H, J = 11.7, 17.4 Hz, H,), 3.90 (t, 2H, J = 6.6 Hz,
-O-CH,-CH,—CH,), 5.55 (dd, 1H, J=4.8,11.7 Hz, H ),
6.85(d, 2H, J=8.7Hz, ArH___), 7.17 (d, 2H, J = 8.7 Hz,
ArH,_,), 7.44-7.46 (m, 3H, ArH 2 )» 1.76=7.79 (m, 2H,
ArH,_,),""C NMR (75 MHz, CDCl ;) 89.0, 10.5, 22.5,
27.6,42.0,59.6,69.4,114.7 (2C), 126 5(20), 126.9 (2C),
128.7 (2C), 130.2, 131.6, 134.1, 153.5, 158.5, 172.2, (EI)
m/z (M* 336, Base Peak 280). Anal. calcd. for
C,,H,,)N,0,:C,74.97; H, 7.19; N, 8.33; Found: C, 74.91;
H, 7.16; N, 8.42%.

1- Propionyl-3-phenyl-5-(4-butyloxyphenyl)-2-pyrazo-
line (2d)

Yellowish white crystals. Yield 86%. M.p. 104-107 °C; R,
= 0.69 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™) 1677, 1645, 1494, 1290, 1257, 1051, '"H NMR (300
MHz, CDCl,) § 0.95 (t, 3H, J = 7.0 Hz, -O—(CH,),—CH )),
1.21 (t, 3H, J= 7.5 Hz, O=C-CH,—CH ,), 1.47 (sextet 2H,
J =17.8 Hz, -O-CH,-CH,—CH,-CH,), 1.76 (qn 2H, J =
7.0 Hz, —O—CHZ—CHZ—CZHS), 2.83 (q, 2H, J = 7.5 Hz,
0=C-CH,-CH,), 3.18 (dd, 1H,J=4.5,17.7Hz,H ), 3.74
(dd, 1H, J—117 17.7 Hz, H)), 3.94 (t, 2H, J = 6.6 Hz,
-O-CH,-), 5.57 (dd, 1H, J = 4.5, 12.0 Hz, H ), 6.85 (d,
2H,J = 87HzArH_,)717(d 2H,J=8.7Hz,AtH,_,),
7.44-7.47 (m, 3H, ArH ”> 7.75-7.79 (m, 2H, ArHe o)
13C NMR (75 MHz, CDC13) 5 9.0, 12.5, 22.5, 27.6, 28.1,
42.0, 59.6, 68.4, 114.7 (2C), 126.5 (2C), 126.9 (20),
128.7 (2C), 130.2, 131.5, 134.1, 153.5, 158.5, 172.4, (ED)
m/z (M* 350, Base Peak 294). Anal. calcd. for
C,,H,N,0,:C, 75.40; H, 7.48; N, 7.99; Found: C, 75.33;
H, 7.45; N, 8.08%

1- Propionyl-3-phenyl-5-(4-pentyloxyphenyl)-2-pyra-
zoline (2e)

Yellowish white crystals. Yield 85%. M.p. 101-103 °C; R,
= 0.72 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™) 1681, 1639, 1492, 1297, 1255, 1053, '"H NMR (300
MHz, CDCl,) 6 0.94 (t, 3H, J = 7.0 Hz, -O-(CH,),—CH ),
1.21 (t, 3H, J = 7.5 Hz, O=C-CH,—CH,), 1.35-1.48 (m
4H, -O-CH,-CH,~(CH,),-CH;), 1.77 (qn 2H, J = 7.0
Hz, -O-CH,-CH,-C,H,), 2.83 (q, 2H, J = 7.5 Hz,
0=C-CH,—CH,),3.16 (dd, 1H,J/=4.8,17.7Hz,H ),3.72
(dd, 1H, J = 11.7, 17.7 Hz, H,), 3.93 (t, 2H, J = 6.6 Hz,
-O-CH,-), 5.55 (dd, 1H, J = 4.5, 11.7 Hz, H ), 6.84 (d,
2H,J=8.7Hz,ArH, _.),7.17 (d,2H,J=8.7Hz, AtH _,),
7.43-7.47 (m, 3H, ArH [ o)» 175778 (m, 2H, ArH o)
3C NMR (75 MHz, CDCI. ) 69.0, 14.0, 22.4, 27.6, 28 1,

Abbas and Naseer: Synthesis and Anti-inflammatory Activity

799



800

Acta Chim. Slov. 2014, 61, 792-802

28.9,42.0,59.6,67.9,114.7 (20C), 126.5 (2C), 126.9 (20),
128.7 (20), 130.1, 131.6, 134.0, 153.5, 158.5, 172.2, (EI)
m/z (M* 364, Base Peak 308). Anal. calcd. for
C,;H,N,0,:C, 75.79; H, 7.74; N, 7.69; Found: C, 75.73;

237728

H, 7.71; N 778%

1- Propionyl-3-phenyl-5-(4-hexyloxyphenyl)-2-pyrazo-
line (2f)

Yellowish white crystals. Yield 82%. M.p. 95-98 °C; R, =
0.68 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™) 1679, 1638, 1498, 1293, 1253, 1045, 'H NMR (300
MHz, CDCl,) 6 0.92 (t, 3H, J = 7.0 Hz, -O—(CH,),—CH ,),
1.21 (t, 3H, J = 7.5 Hz, O=C-CH,—CH,), 1.31-1.47 (m
6H, -O-CH,-CH,—~(CH,),—CH,), 1.77 (qn 2H, J = 7.5
Hz, -O-CH,-CH,-C /H,), 2.83 (q, 2H, J = 7.5 Hz,
0=C-CH,—CH,),3.17(dd, 1H,/=4.8,17.7Hz,H ),3.73
(dd, 1H, J = 11.7, 17.7 Hz, H,), 3.93 (t, 2H, J = 6.6 Hz,
-O-CH,-), 5.55 (dd, 1H, J = 4.8, 12.0 Hz, H ), 6.84 (d,
2H,J= 87Hz ArH,_),7.17(d,2H,J=8.7Hz, ArH_,),
7.43-7.47 (m, 3H, ArH o )» 174719 (m, 2H, AtH,_,),
3C NMR (75 MHz, CDC1)89O 14.0, 22.6, 25.7, 217.6,
29.2,31.5,42.0, 59.6, 67.9, 114.7 (2C), 126.5 (2C), 126.9
(2C), 128.7 (2C), 130.1, 131.6, 134.0, 153.5, 158.5,
172.2, (EI) m/z (M** 378, Base Peak 322). Anal. calcd. for
C,,H,)N,0,:C, 76.16; H, 7.99; N, 7.40; Found: C, 76.09;
H, 791; N, 7.51%.

1- Propionyl-3-phenyl-5-(4-heptyloxyphenyl)-2-pyra-
zoline (2g)

Yellowish white crystals. Yield 84%. M.p. 90-92 °C; R, =
0.71 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™) 1678, 1633, 1489, 1296, 1252, 1048, 'H NMR (300
MHz, CDCl,) § 0.91 (t, 3H, J = 7.0 Hz, -O—(CH,),—CH ,),
1.21 (¢, 3H, J = 7.5 Hz, O=C-CH,-CH,), 1.32-1.47 (m
8H, -O-CH,—CH,—(CH,),—CH;), 1.77 (qn 2H, J = 7.8
Hz, -O-CH,-CH,—C,H,)), 2.83 (q, 2H, J = 7.5 Hz,
0O=C-CH,-CH,),3.17(dd, 1H,/=4.8,17.7Hz,H ), 3.73
(dd, 1H, J = 11.7, 17.4 Hz, H)), 3.93 (t, 2H, J = 6.6 Hz,
-O-CH,-), 5.55 (dd, 1H, J = 4.5, 11.7 Hz, H ), 6.84 (d,
2H,J=8.7Hz,ArH,_ ), 7.17(d,2H,J=8.7Hz,ArH _,),
7.44-7.46 (m, 3HArH )776 7.79 (m, 2HArH o)
3C NMR (75 MHz, CDClg) 5 9.0, 14.1, 22.6, 26.0, 27 6,
29.0, 29.2, 31.8, 42.0, 59.6, 67.9, 114.7 (2C), 126.5 (2C),
126.9 (2C), 128.7 (2C), 130.2, 131.6, 134.0, 153.5, 158.5,
172.2, (EI) m/z (M** 392, Base Peak 336). Anal. calcd. for
C,;H;,N,0,:C, 76.49; H, 8.22; N, 7.14; Found: C, 76.43;
H, 8.18; N, 7.23%.

1- Propionyl-3-phenyl-5-(4-octyloxyphenyl)-2-pyra-
zoline (2h)

Yellowish white crystals. Yield 87%. M.p. 73-75 °C; R, =
0.73 (petroleum ether:ethyl acetate, 4:1), FT-IR (KBr,
cm™') 1682, 1647, 1495, 1294, 1255, 1051, 'H NMR (300
MHz, CDCl,) 6 0.91 (t, 3H, J = 7.0 Hz, -O—(CH,),—CH ,),
1.21 (t, 3H, J = 7.5 Hz, O=C-CH,—CH,), 1.31-1.46 (m
10H, -O-CH,-CH,—(CH,),—CH,), 1.77 (qn 2H, J = 7.8

Hz, -O-CH,-CH,—CH,,), 2.83 (q, 2H, J = 7.5 Hz,
0=C-CH,-CH,),3.17(dd, 1H,J/=4.8,17.7Hz,H ),3.72
(dd, 1H, J = 11.7, 17.4 Hz, H,), 3.93 (t, 2H, J = 6.6 Hz,
-O-CH,-), 5.55 (dd, 1H, J = 4.5, 11.7 Hz, H ), 6.84 (d,
2H,J=8.7Hz,AtH___),7.17(d,2H,J=8.7Hz, ArH ,_,),
7.44-7.46 (m, 3HArH )776 —7.79 (m, 2HArH o)
13C NMR (75 MHz, CDClg) 6 9.0,94, 14.1, 22.6, 26 0,
27.6,29.2,29.3, 31.8, 42.0, 59.6, 67.9, 114.7 (2C), 126.5
(20), 126.9 (20), 128.7 (20), 130.2, 131.6, 134.0, 153.5,
158.5, 172.2, (EI) m/z (M*™ 406, Base Peak 350). Anal.
calcd. for C,.H,,N,0,: C, 76.81; H, 8.43; N, 6.89; Found:
C,76.77;, H, 8.39; N, 6.96%.

4. 3. Anti-inflammatory Activity (in vitro)

Inflammation occurs as a defensive response, which
induces physiological adaptations to limit tissue damage
and removes the pathogenic infection. Reactive oxygen
species (ROS) are formed subsequent to the assembly and
activation of the phagocyte-specific enzyme, NADPH Oxi-
dase. This process is initiated by the production of supero-
xide anion during a ‘respiratory burst’ of non-mitochon-
drial oxygen uptake by an NADPH oxidase system. This
study used the water-soluble tetrazolium salt (WST-1) to
measure superoxide production by neutrophils activated
by opsonized zymosan, which induces phagocytic activa-
tion of neutrophils.*’ This techniqueis is more sensitive
and reliable as compared to other available techniques.

4. 3. 1. Respiratory Burst Assay

Anti-inflammatory activity of the test compounds
was determined by using a modified assay of Tan & Ber-
ridge.* This in vitro assay was based on the reduction of
highly water-soluble tetrazolium salt (WST-1) in the pre-
sence of activated neutrophils. Anti-inflammatory activity
was determined in a total volume of 200 pL MHS (pH
7.4) containing 1.0-104 neutrophils/mL, 250 uM WST-1
and various concentrations of test compounds. The con-
trol contained buffer, neutrophils and WST-1. All com-
pounds were equilibrated at 37 °C and the reaction was
initiated by adding opsonized zymosan A (15 mg/mL),
which was prepared by mixing with human pooled serum,
followed by centrifugation at 3000 rpm whereby the pellet
was resuspended in PBS buffer. Absorbance was measu-
red at 450 nm. Aspirin and indomethacin were used as po-
sitive controls which are widely used as non-steroidal an-
ti-inflammatory drugs (NSAIDs) for the treatment of se-
veral inflammatory diseases. Values of IC, were calcula-
ted by comparison with the DMSO as the blank and ex-
pressed as the percent inhibition of superoxide anions pro-
duced. The percent inhibitory activity by the samples was
determined against a DMSO blank and calculated using
the following formula: % Inhibition = 100 — [(OD test
compound/OD control) x 100] IC,; of samples was deter-
mined by using EZ-FIT Windows-based software.
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4. 4. Cytotoxicity Assay Against PC-3 Cell
Line (Prostate Cancer)

Cytotoxic activity of the synthesized compounds
was evaluated in 96-well flat-bottomed micro plates by
using the standard MTT (3-[4, 5-dimethylthiazole-2-yl]-
2,5-diphenyl-tetrazolium bromide) colorimetric assay.*®
For this purpose, PC-3 cells (Prostate Cancer) were cultu-
red in Dulbecco’s Modified Eagle’s Medium, supplemen-
ted with 5% of fetal bovine serum (FBS), 100 IU/mL of
penicillin and 100 pg/mL of streptomycin in 25 cm?’
flask, and kept in 5% CO, incubator at 37 °C. Exponen-
tially growing cells were harvested, counted with hae-
mocytometer and diluted with a particular medium. Cell
culture with the concentration of 1 x 10° cells/mL was
prepared and introduced (100 puL/well) into 96-well pla-
tes. After overnight incubation, medium was removed
and 200 pL of fresh medium was added with different
concentrations of compounds (1-100 uM). After 48 h, 50
uL MTT (2 mg/mL) was added to each well and incuba-
ted further for 4 hrs. Subsequently, 100 uL of DMSO was
added to each well. The extent of MTT reduction to for-
mazan within cells was calculated by measuring the ab-
sorbance at 570 nm, using a micro plate reader (Spectra
Max plus, Molecular Devices, CA, USA). The cytotoxi-
city was recorded as concentration causing 50% growth
inhibition (IC,) for PC3.
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Sintetizirali smo serijo novih pirazolinskih derivativov 1a-2h, ki vsebujejo N-acilne skupine in homologne alkiloksi
stranske verige. Karakterizacija novih spojin je temeljila na spektroskopskih in mikroanalitskih rezultatih. Vse priprav-
ljene spojine smo in vitro testirali za njihovo proti vnetno uc¢inkovanje; zanimal nas je predvsem vpliv dolZine alkiloksi
stranske verige na aktivnost. Izkazalo se je, da spojine z lihim Stevilom ogljikovih atomov v alkiloksi stranski verigi iz-
kazujejo boljSo aktivnost kot spojine s sodim Stevilom ogljikov. Spojina 2¢ (96% inhibicija, ICy,= 173.06 + 2.312 mM)
se je izkazala kot najbolj aktivna izmed vseh spojin v seriji; bila je celo bolj aktivna kot standardna uc¢inkovina (indome-
tacin, 92% inhibicija, ICy, = 273.12 % 2.33 mM). Spojina 1a (86%, IC,,= 296.16 + 2.091 mM) je bila druga najbolj
ucinkovita z aktivnostjo, primerljivo z aktivnostjo standardne uc¢inkovine. Ostale spojine v seriji pa so pokazale le zmer-
no do nizko aktivnost. Zanimivo pa je, da so vzporedne Studije citotoksi¢nosti spojin 1a—2h proti celi¢ni liniji PC-3 po-
kazale zelo majhno ali celo nicelno aktivnost. Pricujoca Studija bo morda lahko prispevala k razvoju novih alternativnih
ucinkovin trenutno uporabljanim nesteroidnim proti vnetnim uc¢inkovinam (NSAID), ki zaradi neposredne citotoksi¢no-

sti kazZejo Skodljive vplive na prebavila.
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Current Data Parameters

NRME AC-4_13CNMR_CDCL3
EXPNO 1
PROCNO 1
F2 - hecquisition Parameters
Date_ 20080916
Time 10.31
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULFROG zgpg 30
65536
SOLVENT cocl3
NS 512
D5 2
SWH 17985.611 Hz
FIDRES 0.274439 Hz
RO 1.B21850B sec
RG 2896.3
oW 27.800 usec
DE 6.00 usec
TE 296.0 K
b1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.899992998 sec
TLO 1

==== CHANNEL f] ========
13cC
6.00 usec
=-5.00 dB
75.4752953 MHz

===—u=== CHANNEL £2

CFDERGZ waltzlé

i 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 20.98 dB
PL13 20.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
32768

Abbas and Naseer: Synthesis and Anti-inflammatory Activity

SF 75.4677490 MHz
WOW EM
S A 5 f
k 1B 1.00 Hz
GB 0
T T T I T ec 1.40
100 80 €0 40 20 ppm \
~ o~ ~ - o
@ w o~ -~ @
™ ~ o © 0 0
™ ™ P ~ oo
- - — - —
|
1
I
T T S T T e T T | ety | kb
135 134 133 132 131 130 129 127 126 124 123 PPmM
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SN
Cur{Fﬂl Data Paramet
ac-5_1HNMR
EXPNO
FROCNG
o F2Z - Acquisition Parameters
Date 20081028
e Time
T INSTRUM
Nt PROBHE 5 mm BBO
PULPROG
/ %o
SOLVENT
NS
OCsH1 b3 .2
SWH B6172.839 Hz
FIDRES 0.094190 Hz
Compound 5b AQ 5.3084660 sec
RG 322.5
bW B1.000 usec
DE 6.00 usec
TE 291.8 R
DL 1.00000000 sec
i) 1
=== CHANNEL f1 == i
1| Pl .00 usec
PL1 2.00 dB
SFO1 300.1318534 Muz
{
| F2 - Processing parameters
8L 2768
SF 300.1300000 MHz
A WOW EM
858 o
if! 1 LB 0.30 Hz
GB o
BC 1.06
— L s
T T T T T T T T T
8 i & 5 4 3 2 i ppm
'
\ | i
= o] [w] [ i w© ] wf ] o]
m'fh- ~1| o iuo o0 |00 o] ‘:r\ < ‘c-l =1
—i el jm] de je! o I e \ql‘ |m
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o 0 R e e I ooo
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T T T l T T T T T T T T T T Bl T T !
2.1 2.0 1.9 1.8 1.7 I.% LB 1.4 LB 1.2 fi | 1.8 0.9 0.8 0.7 0.6 0.5 pPpm
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ey
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uy (= g Lo h Do DN
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: 2% mzarean 25885 § 8 53588 mama
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| l ) 1 Current Data Parameters
| R ac-5_13CHNMR_CDCL3
i EXPNO = 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081028
Time 10.18
INSTRUM spect
PROBHD 5 mm BBO BBE-1H
PULPROG zgpg30
0 65536
SOLVENT €DC13
NS 512
DS 2
SHH 17985.611 Hz
F1DRES 0.274439 Hz
AQ 1.8219508 sec
RG 5160.6
DR 27,800 usec
DE 6.00 usec
TE 292.1 ¥
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89959998 sec
TDO 1
m=sammnm CHANNEL {1 =ss=msss
NUC1 13c
2k 6.00 usec
PL1 -5.00 dB
S¥01 75.4752953 Mz

wmnw=se= CHANNEL £2 sewmam=c

CPDPRGZ waltzlé
Nucz 1H
U i FCEFD2 B0.00 usec
y PL2 2.00 d8
PLIZ 20.98 dB
PL13 20.00 dB

SF02 300.1312005 MHz
F2 - Processing parameters
768

BF 15. 4677450 MHz
EM

o
LB 1.G0 Wz
-

i y L 1.40
180 160 150 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME AC-6_1HNMR CDCL3
EXPNO B Y
PROCNO 1
F2 - Acquisition Parameters
Date 20081028
Time 11.19
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
D 65536
S0LVENT [of s 0 B
NS a
D5 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.30B466D sec
RG 362
oW E1.000 usec
DE 6.00 usec
TE 292.8 K
ol 1.00300000 sec
TDO 1

1
By 9.00 ysec
PL1 2.00 ds
SFO1 300.1318334 MHz

F2 - Processing parametexs
s1

768
SF 300, ‘SGDODU MHz
WOW
S5B
18
GB
PC

O.JD Hz
C
1.00
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L\\\\\ Current Data Parameters
AME AC-6_13CHNMR_CDCLI
N i EXENO 1

PROCNO

1

F2 - Acquisition Parameters
2008

Date_ 1028
Time 11.16
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG Zgpg il
™ 65536
SOLVENT CcOCl3
NS 168
D8 2
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AR 1,8219508 sec
RG 4597.6
oW 27.800 usec
oE 6.00 usec
TE 293.2 ¥
o1 2.00000000 sec
dli 0.03000000 sec
DELTA 1.89999934 sec
TDO 1
wzzsssse CHANNEL ] s===smssw
Huct 13¢
Pl 6.00 usec
PLI -5.00 dB
SFOL 75.4752953 MHz
susmnss= CHANHEL {2 sssss=em
CPDPRG2 waltzlé
NuUC2 1H

o b i PCPDZ 80,00 usec
PL2 2.00 4B
L12 20.98 dB
PL13 20.00 dB
SF02 300.1312005 MHz

s1

sSF

o

558

e

T T T s e T T T T T p'
180 160 140 120 100 80 60 40 20 PpPm

n o =1 o ouy o

© n ~ @ r- ®©

- = o © @ R

™ ™ = R o~ ey

e — - - —

125.57

27
75.4677490
EM

]
1.00
0

1.40

F2 - Processing parameters
&

Hz

T T T T T T T
137 136 135 134 133 132 131

T

129

T T T T T T T T T T T T T
142 141 140 139 138 130 128 127 126 125 124 123 ppm
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'\ Current Data Patameters
NAME AC-7_1HNMR_CDCL3
1

EXPNC
PROCNO 1
Q
F2 - Acquisition Parameters
Date_ 20080916
T Time 9
- INSTRUM spect
N N PROBHD 5 mm BBO BB-1H
PULEROG zg30
/ ™ §5536
SOLVENT cocl3
NS
DS 2
SWH 6172.839 Hz
OCrHis FIDRES 0.094190 Hz
Compound 7b aQ 5.3084660 sec
RG 297,
oW 81.000 usec
DE 6.00 usec
TE 29%.2 K
i Dl 1.00000000 sec
, ( DO 1
L CHANNEL f1 =
1H
[ i 9.00 usec
| PL1 2.00 dB
SFOL 300.131B534 MHz
F2 - Processing parameters
hd 32768
SF 300.1300000 MHz
| Wwon EM
) ! 588 o
f ! b LB 0.30 Hz
GB o
BC 1.00
T T T T T T T T T T
9 8 T [ 5 4 3 2 1 0 ppm
ol [wlho] |lo o — {r- @
o| |l |© o oo o o | || o
et e =] Jew ol lo fevf |N S
NOm@NO [ T B =l T2 R
= h D<o WD = Y o o NNO o
@~ R e s W i o oo 0
.—-4.—;-—4-—4-—1 N R e B (=R = e e
1
|
1
|
T T T PR T T T T T T T T T T T T T
2.3 2.2 2,1 2.0 1.9 1.8 1.7 1. 1.5 1.4 1.3 1.2 1.1 1.0 0.9 0.8 0.7 PpPm
—~ - w
— o (=3
] o
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- - - e e e B M B = W = M CN
Current Data Parameters
NAME AC-T7_13CNMR_CDCL3
EXPNO 2
PROCHO 1
FZ - Acquisition Parameters
Date 20080916
Time 9.50
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS anz
DS 2
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 3251
DW 27.800 usec
DE 6.00 usec
TE 295.6 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 1
Cl f1
NUC1 13c
Pl 6.00 usec
PL1 =5.00 dB
SFOL 75.4752953 MHz
Lo f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 B0.00 usec
BL2 2.00 dB
PL12 20.98 dB
PL13 20.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
51 32768
SF T5.4677490 MHz
oW EM
5B 0
LB 1.00 Hz
) L) I L T T i L T Fgg l.-lg
180 160 140 120 100 80 60 40 20 ppm
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31.79

—29.25

T——28.05

26.00

22.62
22.03

14.11

AP N |
1 1 T ) L 1 I T T ) 1 1 ) T 1 1 T T ) ) L) ) ) I 1
34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 15 18 1 16 15 14 13 12 11 ppm
=~ o~ - - o w ~
o wn o i o 1
“ -~ o © 0 <
™ o (4] (s'] (3 Na) -
- — - - — i -
(] 1
]
1
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Wyttt peMnd sy
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Compound 8b
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e e e e e T T e I S s E o S S S L S L (PSS e ( >< )
MN\&\V \N/ W%/ Current Data Parameters
NAME AC-B_1HNMR_CDCL3
EXEND 1
PROCNC 1
F2 - Acquisition Parameters
Date_ 20081028
5 ] Time 11.5%
INSTRUM spect
PROBHD 5 mm BBO BB-1H
CHy EULPROG 2930
o T 65536
SOLVENT cpel3
M= NS 8
/ DS 2
6172.8B39 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
i RG 203.2
OCeHry oW 81.000 usec
DE 6.00 usec
TE 293.2 K
Compound 8b D1 100000000 sec
TLO 1
cammmz== CHANMEL f1 s=======
NUC1 1H
Pl 9.00 usee
PL1 2.00 dB
i SFO1 300.1316534 MHz
Lo ) |
! F2 - Processing parametecrs
[ 51 32764
SF 300. 1300000 MHz
WOW EM
5SB a
1 LB 0.30 Hz
i il 1 GR i
1 I[ ll & 1.00
e _! i -
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
| i l\ \ | g
mﬁum ™ ey [T~ |h1 ~ =l lo
n |l | i r~| L= ot S o o\lm o
il . . . I - . w ! . - . .
e - ol v—l|D|‘ of [ | e
o~ = @ W oM — o o 0N 0D
om0 M D — o N = O
e R e vl - = R} oo @
e e i — cooo
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Current Data Parameters
NAME AC-8_13CNMR_CDCL3
1

EXENO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20081028
Time 11.55%
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg3l

TD 655386
SOLVENT cpclla

NS 512

Ds 2

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 18390.4

DW 27.800 usec
DE 6.00 usec
TE 293.7 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
00 1
ssswerss CHANNEL f] ssss=asw
NUC1 13¢

Pl 6.00 usec
PL1 -5.00 dB
SFO1 75.4752953 MHz
saswwz== CHAKNEL {? sssccaww
CPDPRG2 waltzlé

wucz2 1R
PCPD2 80.0D0 usec
PLZ 2.00 dB
PL12 20.98 dB
PL13 20.00 dB
SFo2 300.1312005 MHz

F2 - Processing parameters
51 32768

T T
180 160 140 120 100 BO 60

SF 75.4677490 MHz
WoW EM
5B 0
LB 1.00 Hz
T GB 0
¥ PC 1.40
0 ppm
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7.791
7.782
7717
7.770
7.760
7.459
7.449
7.438
7.281
7.207
7.178
6.878
6.850
5.586
5,570
5.547
5.531

2%

Compound 1c

3.788
3.738
3.719
3.679
3.204
3.188
3.145
3.129
2.876
2.851
2.826
2.801

1.242
1.217
1.192

——0.034

-C%n

'\\ \V% Corrent Data Parameters
NI PR-1_1HNMR_CDCL3
| EXPNO 2
CHs PROCNO 1
/ F2 - RAcquisition Parameters
CHy Date_ 20090720
T. .42
M= INSTRUM apect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
D 65536
SOLVENT cpcl3
. NS 8
DS 2
OCH3 SWH §172.935 Kz
FIDRES - 094190 Hz
Compound 1c AQ 5.3084660 sec
RG 114
oW 81.000 usec
DE 6.00 usec
TE 297.7
D1 1.00000000 sec
TDO 1
mmmmmm—— CHANNEL £l s
RUC1 1H
Pl 9.00 usec
PL1 2.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
51 32768
SF 300.1300000 MHz
WDW EM
55B 0
LB 0.30 Hz
. i 1 ; =2
u PC 1.00
__________JLajLL L L l
T c T T T T T T T T
B 7 6 5 4 3 1 [v] Ppm
o||n||jn] o ['e] ™ w| | =3
SNESICIRES o © | |eo =3
| i . . B .
o] fealle=t] (=] (i¢] (=1 8 £ e
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Current Data Parameters
NAME PR-1_1HNMR_CDCL3
EXPNO 1
PROCKD 1
F2 - Acquisition Parameters
Date_ 20080720
Time
INSTRUM spect
FROBHD 5 mm BEC BE-1H
PULBROG zqpg30
D 63536
SOLVENT CoCLa
N3 439
] 2
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 32768
oW 27.800 usec
DE 6.00 usec
'] TE 298.3 K
ol 2.00000000 sec
dl1 0.03000000 sec
| DELTA 1.B9999938 sec
\ | TD0 1
azzzaszzs CHANNEL f] ssssss=a
KUC1 13C
Pl 6,00 usec
PLL -5.00 dB
SFOL 75.4752953 MHz
mmmmwmew CHANNEL 2 ===sooc=
CPDPRGE waltzle
I | nocz H
PCFPD2 80,00 usec
| ! | | PLZ 2,00 ¢B
I ! BL1Z 20.98 da
i I ! PL13 20.00 d8
5F02 300.1312005 MHz
E 3 F2Z - Processing parameters
51 27
| aF 75.4677450 MHz
| M OW EM
588 a
LB 1.00 Hz
_GB ]
T T T ] T T T T T T T e 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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! ™ oy o~ [T ]
- — - - — -
i
40
[}
I
1
UL’VIA\AM
]
i el T T T | dadasats| R hataaaas aanes T

T T
138 137 136 135 134 133 132 131 130 129 128 127

NUANMTTMOTNAO-FNEMMAOCEMNOMNSN AN NYDNS NN
@Y MEoDnnMmMEYMNMNeSNOACEEMMAdRCcCoDTNE s SO0 -0
T ITNAS0O0ONOONNOOoNAREFONSASS~S000MNT
[t o o e e o =T T T BT B e e Bt e T T B B B B o B RO

WS ===

9
/CH3 .
CHy
B
OCaHs
Compound 2c

1.401

T I 1
126 125 124 123 122 oEm

BRUKER

1.377
1.233
1.208
1.183
0.025

Current Data Parameters
PR-02_1HNMR_CDCL3
1

PROCNC 1

F2 - Acquisition Parameters
Date_ 20080805

Time 13.27
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

0 65536
SOLVENT cDcl3

NS 4

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 143.

oW 81.000 usec
DE 6.00 usec
TE 96.

Dl 1.00000000 sec
TDO X
sessssss CHANNEL fl =ewssses
HUC1 18

Pl 9,00 usec
PFL1 2,00 dB
5F01 300.1318534 MHz

F2 - Processing parameters
32768

SF 300. 1300000 MHz
I i WOW EM
i\ I 558 [}
LB 0.30 Hz
(] J GB 0
BC 1.00
_________A___kjLJ LJL# J u_,‘\_ﬁ_ﬁjJL;
T T T 1 Ll T T T 1 I I ]
9 8 7 6 5 q 3 2 1 0 ppm
o[ ofeu)|m L1o[) ol (2]l o |m
ollof—||— =] =llel [elle o~
{a*1](ae) (o] (3% — O ||t —] N (ol (ad}
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4.043
—4.020
— 3987
—3.5973

37713
—3,733

4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 ppm

~ o
~ O
w
N w0

6.0 5.9 5.8 5.7 5.6 5.5 5.4 5.3 ppm
o
F
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7.280
7.184
7,155
—— 6.859
—6.830

I M
~——7.433

-
0
-
~

T+0 6.9 6.8 ppm

7.65 7.60 ppm
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— — e i e B B I R | - 0 - o~ —
l ] Current Data Parameters
| NAME PR=D2_13CNMR_CDCL3
EXPNO 1
PROCNGC 1
¥2 - Acquisition Parameters
Date_ 20080805
Time 13.25
INSTRUM spect
PROBHD 5 mm BBO BB-1H
¥ PULPROG 2gpg30
TD0 65536
SOLVENKT CDCl3
NS 272
DS 2
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.B219508 sec
RG 32768
DW 27.800 usec
DE 6.00 usec
TE 297.0 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
i | TDO 1
\
==mmsszs CHANNEL f] sssswmws
NUC1 13C
Pl 6.00 usec
PL1 =-5.00 dB
SFO1 75.4752953 MHz
wnusssse CHANNEL {2 =sssss==
CPDPRG2 waltzlé
wuc2 1K
] | PCPD2 B80.00 usec
! PL2 2.00 dB
PL12 20.98 dB
PL13 20.00 dB
5F02 300.1312005 MHz

F2 - Processing parameters
51 32768

SF 75.4677450 MHz
WO EM

5B 0
1B 1.00 Hz
GB 0
1 L] 1 1 T T T ] T T BC 1.40
180 160 140 120 100 80 60 40 20 ppm
w o~ — ™ o D ~
— w o~ s o F“
< ot = o w0 =
™ m ™ o~ L N ] —
—~ - (] — = —
1 Ey |
)
1
)
) ) T T T L L ) ! T L] T ]
136 134 132 130 128 126 124 122 120 118 116 114 ppm
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v e v e N e e e 4w w s w i e it P S e S e
rEREEECFOYNONNNMOMOMNEOOOONONNNN A AT A A O

NWYNSN\NNpFe=" g wm=

PROCNO 2

ta r2 Acquisition Parameters
z 2009070
g ﬂn- 13.10
INSTRUM spect
N——H PROBHD 5 mm BBO BB-1H
PULPRDG zg30
1 T 65536
SOLVENT cDpcl3
) NS 8
( ( b :
i o 01084130 He
DRES 094 Hz
Compound 3c A 5.3084660 sec
RG 143.7
oW B1.000 usec
DE 6.00 usec
i TE 284.7 K
D1 1.00000000 sec
([ ( 00 1
CHANNEL f] sewsmaas
NUC1 1H
P 9.00 usec
PL1 2.00 dB
SPO1 300.1318534 MHz
F2 - Processing parameters
81 32768
SF 300.1300000 MHz
| WOW ™
I 35B ]
Ls 0.30 Hz
GB 0
LJLLLJL J I 1.00
_J By ) .
[ T T b juad T T T 21| T T T
8 -7 6 5 4 3 2 1 0 -1 ppm
F) r‘\ Fl lr‘ F‘m\ : N‘ jﬁr ﬁ:bw
o | o o | o] |on — oo
| P ]| B o -lol ol ~ i
M- o
24532 5NE  BES
o P ooy coo
o - -

_ :_g

2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3

=
.
(%]

-
JL

2.18
2.93
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Lt ol ol ol B ol o e e T R s B B B B B B B R B e e I I i B = =

_1HNMR *Dc 3
nxPNo
PROCNC 1
/ F2 - Acquisition Parameters
Date 20080805
CHa Time~ 15,07
INSTRUM spect
N—-N PROBHD 5 mm BBO BE-1H
PULPROG 2930
/ D 65536
SOLVENT cDCl3
( NS 4
s 2
SWH 6172.839 Hz
iénkl:s 0,891190 Hz
5.3084660 sec
OCsHhs RG 143,7
oW 81.000 usec
DE 6.00 usec
Compound 5¢ e 296.8 K
Dl 1.00000000 sec
kil 1
masusses CHANNEL f] ssssssms
NUCl 10
Pl 9.00 usec
PL1 2.00 g8
SFO1 300.1318534 MHz
;’2 - Processing parameters
1
] 5F 300.1300000 MHz
1 WOW EM
| SSB 0
LB 0.30 Hz
[ ! GB 0
LJ J hJ BC 1.00
_._J LJL L..J
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0
@ (N} 07 — o o |= | |m| ol o
o le|lo] [~ =1 ola| |o||e 0| jeef [mjes]m
~mlles] lew L] e R N | W il [eil Ilenfen
CoOTU A NH® oW o bl i
e B R gaidriiaias s fag = b i)
@~ M~~~ w‘vw‘-ﬂ'vﬂ‘v:v:ﬂﬂn Nf‘:-—: o
-—;,—:-a-—c-: [ e e R B B B B B — o - OlOT
[}
I
1
T T ) 2R I L T T T T T

1.8 1.8 A? 1.6 135 1.4 1. .
e - - o
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628’9 ——
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868°'9 ——
P i

0

CEP L ——
EVp L ——
PR L
Q0% L ——"

6.85 6.80 ppm

7.10 7.05 7.00 6.95 6.90
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8.20 15 8.10
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1
!! Current Data Parameters
1 NAME PR-05_13CNMR_CDCL3
| EXPNO 1
FPROCKO 1
F2 - Acquisition Parameters
Date_ 20080805
Time 15.05
INSTRUM sSpect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg3l
1D 65536
SOLVENT cpCl3
NS 318
DS 2
5WH 17985.611 Hz
FIDRES 0.274439 H2
RQ 1.8219508 sec
RG 3649.1
oW 27.800 usec
DE 6.00 usec
TE 300.0 K
118 2.00000000 sec
1 dll 0.03000000 sec
DELTA 1.899999%8 sec
| TDO 1
mume=== CHANNEL f] ss=ssses
NUC1 13C
Pl 6.00 usec
i PL1 =-5.00 dB
1 [} SFO1 75.4752953 MH2

snsmmuss CHANNEL £2 =s===s==

CEDPRG2 waltzlé
! NUC2 1H
PCPD2 B0.00 usec
PL2 2.00 dB
PL12 20.98 dB
PL13 20,00 4B
SFD2 300.1312005 MHz

F2 - Processing parameters
768

51
SF 75.4677490 MHz
) EM
5B 0
LB 1.00 Hz
GB o
T T T et T T = T T I BC 1.40
180 160 140 120 100 80 60 40 20 0 ppm
= Wy o uy {3 }
® med ¥ 2 g
L= @ o r- o - .
™M [ R N o) o~ ™ o
|
I
I
) 1
]
] gl T T T T T T T
35 30 25 20 15 10 5 0 ppm
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134.08
131.63
130.19
128.73
126.90
126.55

s T T T T T T T T | taar i T T i i T
135 134 133 1320 131 1300 120 128 127 126 125 124 123 122 121 120 PEm

Compound 6¢

Lol el et el el i s o o R B B RO B = o R L o e o IR o ﬁhhhvvmmmmmmmﬁa\mmmca R
e el V=T T e Mt T e Tt ot N O b S = 2

P O&_1HNMR | CDC!J

EKPNO
CH3 PROCHO i
/ F2 - Acquisition Parameters
CHa Date_ 20080805
! Time 14,36
INSTRUM spect
N—-wn PROBHD 5 mm BBO BB-1H
PULPROG zg30
/ TD 65536
SOLVENT cDCl3
HE i
Ds 2
SWH §172.839 Hz
OCgH13 FIDRES G.094190 Hz
! AQ 5.3084660 sec
RG 143.7
1 D B1.000 usec
COITI]JOLII'Id 6c DE 6.00 usec
A TE 296.4 K
D1 1.00000000 sec
OO 1
! =aussems CHANNEL f] ssssssas
KUC1 1H
P1 5.00 usec
FL1 2.00 dB
; SFOl 300.1318534 MHz
I F2 - Processing parsuurs
SI 32768
SF 300.1300000 MHz
1 1 | WO EM
o 558 0
LB 0.30 Hz
GB [}
J U PC 1.00
L,IJI ™
f B T 2 Mg T T T T T T il i
7 6 5 4 3 2 1 0 ppm
| jooflon] 10 = fvm H‘fv (el B Ll W A= bl | 2l
Ll Bl (=10 (] (=3 (=4 =10 =] —| o lDN (a1
o [eiied] ey =] o =] IDM (]
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7.785
7.776
7.771
—7.764

R

1. 758
a9
7.740

N\

172.28
158.59
153.59

8.2 8.1 8.0 7.9 7.8 Tl

2.13

DT OMOoWn

O W~ N ~ ol ;i - uy r~ = o =

NS oL WO on o ™~ B R
T HOOWWw s

MM Mmoo N I~~~ o Rk =] o

el el R ] e N - MM o 0N ¥

Current Data Parametiers
NAME PR-06_13CNMR_CDCL3
1

——114.78
g

== __29.22
=—217.62
S 14,04
TT—29.01
2

3

PROCND 3
F2 - Acquisition Parameters
Date_ 20080805
Time 14.04
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT cDpCcl3
us 512
1] 2
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1,8219508 sec
RG 6502
oW 27.800 usec
i DE 6.00 usec
| TE 297.0 K
\ D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1,89993998 sec
™0 3
L f1
RUC1 13c
I Pl 6.00 usec
Loy ) PL1 -5.00 48
SFol 75.4752553 MHz
=mmsssss CHANNEL {2 msssss=m
CPDERGZ waltzlé
HUC2 1H
BCFD2 B0.00 usec
L2 2.00 gB
PL12 20.98 aB
PL13 20.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WOW EM
£1:3 o
LB 1.00 Hz
GB 0
=— T T T T T T T T eC 1.40
200 140 120 100 80 60 40 20 ppm
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| H
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=
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~
o
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1

m
o
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6.832

o 0O o @
oMo
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t"!
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3.717
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3.189)
1.770
1.744

Ao T N
S AN MO
vmﬂﬂNN

-

3.205

w o
T m
-
mm

2.868
2.843
2.818
1.792
1.447
1.436

oM ] o

-
3B R

Current Data Parameters
PR=7_1HNMR, CIX}:L!

mcna 1
CH3 F2 - Acquisition Parameters
/ Date_ 20090702
Time 16.48
CH2 INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
N—-=N £ 65536
SOLVENT coe13
/ , % o
DS 2
SWH $172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG Izuav
oW 1.000 usec
OC7H1s | DE 6.00 usec
o 1.0009860 &
D1 . sec
Compound 7c 00 1
|
L CHANNEL f1 mmmmmse==
wuc1 1H
Pl 9.00 usec
PL1 2.00 dB
5FO1 300.1318534 Mz
I sri = Processing parameters
d SF 300.1300000 MHz
WDW EM
558 0
A 18 0.30 Hz
GB 0
[ BC 1.00
e ) T T T T T T T
9 8 7 6 5 4 2 p 4 ppm
‘u 'ﬂlrﬂn‘( an HN K jo o‘r wEﬂor
oo | oo | |jao ] o {ee] =l = | o o | = =1
A i | s s . b 1 A 1 i | e
et | JO et ] et (=] L2l (=] o] j et I~ {ag]
NO =™ ~Ooaa
ac=q SmaahaR3a Po®- &
~r~r~r TTTMMO NN oo ® o
R i b owte w e e e e s
o - - [=H=N=1 o
I
I
I
! |
AR
T T T T T T T T T T T
2.4 2.2 0.4 0.2 ppm

Y
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7.787
7.778
7.773
7.766
7:755
7.458
——7.448
7.437
—17.281
—7.184
—17.155
—6.860
—6.832

\4

Compound 8c

TNOMN OO OO TN A OO T AT~ PO 000~ ONM~OAOOMM—
u:r-vr-\D|n|.n-u‘t'lmoor-|.r)|nl.nl‘\'lENOHOmﬂﬁmNU\m\an-—lmmNHDth—iDhU\N
!“l“-[“l“I"'-‘V#q‘NHﬂHHmoﬁO\G\U\f‘-NHﬂ?mI“MNf‘PF‘vﬂNNNNNM-—lO\mU\mQD‘ =

NV TSN\

EXPRO
PROCNO 1
0 CHg F2 - Acquisition Parameters
Date_ 20081028
Time 13.33
INSTRUM spect
Gy PROBHD % mm B8O BB-1H
PULPROG zg30
N—n D 65536
SOLVENT (k]
LS 8
o5 2
SWH £172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 181
OCgHhz ! oW 81.000 usec
DE €.00 uses
TE ogQZ.S 3
8 0000
Compound 8c 1 e L L
mmzm===s CHANNEL f] ssszsss=
Nucl 14
V Pl 9.00 usec
b PL1 2.00 dB
| | SFO1 300.1318534 MHz
F2 - Processing parameters
51 2768
SF 300.1300000 MHz
WOW EM
338 ]
i LB 0.30 Hz
[ GB 0
l_ PC 1.00
A (
T T T T T T T T T T T
8 7 6 5 4 3 2 1 0 PPm
K |
~ @@= ™ o i~ j=r NI i (] = | |[u|miS
=1 flir=| |0 (=] i~ | @ | r~ o |on o ||
.—:Nv—qr-n (=] ]'—cca |DI|—1 (=] oy o ||
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Current Data Parameters

1. I3

?g

NAME PR-8 _13CNMR_CDCL3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date 20081028
Time 13.21
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
D 655386
SOLVENT cpcl3
NS sl2
Ds 2
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1,8219508 sec
RG 26008
oW 27.800 usec
DE 6.00 usec
TE 293.4 K
3% 2.00000000 sec
dil 0.03000000 sec
DELTA 1.899999%8 sec
™o 1
sszzzaws CHANNEL f] sssesesc=
NUC1 13c
£l 6.00 usec
PL1 -5,00 dB
SFOl 75,4752953 MHz
====asss CHANNEL f2 ===ss===
CPDPRG2 waltzlé
Nuc2 1H

| | PCPD2 80,00 usec
PL2 2.00 dB
PL12 20.98 dB
PL13 20.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
32768

T T T T
160 140 120 100 BO €0 40

5F 75.4677490 MHz
WOW EM
5B 0
B 1.00 Hz
GB a
! ¥ eC 1.40
20 ppm
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