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Two new chlorinated amides from Nicotiana glauca R. Graham
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Two new chlorinated amides, N-(2',6'-diethyl phenyl)-2-chloroacetamide (1) and N-(butyloxymethyl)-N-(2',6'-diethyl phe-
nyl)-2-chloroacetamide (2) were isolated for the first time from the ethanolic extract of the leaves of Nicotiana glauca R.
Graham in addition to triacontanol (3), scopoletin (4) and stigmasterol-3-f3-O-p-gluco-pyranoside (5). The structures of
the isolated compounds were elucidated by spectroscopic analysis (1D, 2D NMR, EIMS, HR-EIMS, IR and UV).

1. Introduction

Nicotiana glauca R. Graham (Solanaceae) is a plant com-
mon in Egypt where it grows wildly. The plant is known
locally by the Arabic name “Musseyss” [1]. It is occasion-
ally used as an ornamental and in folk medicine for the
treatment of burns and inflammatory diseases [2]. Pre-
vious work performed on this plant reported the occur-
rence of the alkaloid anabasine [1], rutin [3], an amide of
the ethylene diamine type [4], a sesquiterpenoid (glutino-
sone) [5], and coumarins (scopoletin and its glucoside sco-
polin) [6]. Saitoh et al. reported the analysis of four alka-
loids in the leaves and roots of 60 Nicotiana species and
found that nicotine was the dominant alkaloid in the
leaves of 33 species, nornicotine of 24 species, anabasine
of 2 species (N. glauca and N. debeneyi) and anatabine of
N. otophora only [7]. Snook et al. reported the identifica-
tion of the flavonoids quercetin-3-rutinoside and 3-so-
phoroside, kaempferol-3-sophoroside and -3-rhamnosyl
galactoside [8]. In the present work, we report the isola-
tion and identification of two new chlorinated amides.

2. Investigations, results and discussion

The 70% ethanol extract of the leaves of Nicotiana glauca
R. was fractionated by partitioning between chloroform
and ethyl acetate. The chloroformic fraction yielded com-
pounds 1, 2, and 3 by chromatography over silica gel col-
umn.
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DEPT !3C NMR spectra of compound 2 showed 12 car-
bon peaks, including two equivalent aromatic methine car-
bons at 0 126.31 and one at & 128.28, two equivalent
non-hydrogenated carbons at 0 131.44 and one at 0
141.21, two equivalent methyl carbons at & 14.24, two
equivalent methylene carbons at 8 24.60, one methylene
carbon (CH,Cl) at 8 42.59, and one non-hydrogenated
carbon signal at 8 165.01, which could be assigned to an
amide-like carbon (CO—N). The occurrence of an amide-
like carbon was also supported by IR data indicating one
strong characteristic carbonyl band at 1683 cm™!.

The 'H NMR (CDCl;, 400 MHz) spectrum of 2 showed
the presence of sixteen protons in two main groups of
signals: four protons in the aromatic field (& 7.14-7.97),
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ten protons assigned for two ethyl groups (quartet-triplet)
attached to a benzene ring at position 2’ and 6’ (14.24 and
24.60 in '*C NMR spectrum), and two protons in the high
field area & 4.20 (42.59 in '3C NMR spectrum). Among
signals in the aromatic field, a broad signal at & 7.97,
exchangeable with D,0O, was determined as a NH group
since there was no signal for a carbon atom bearing a
hydroxyl group in the 3*C NMR spectrum. The NH group
was further confirmed by the presence of a strong absorp-
tion band at 3425 cm™! in the IR. The other two aromatic
signals centered at 7.14 (duplet) and 7.26 (triplet) were
assigned to three protons of tri-substituted benzene (A;X
system) with a clear ortho coupling of 7.80 Hz. The sing-
let signal at & 4.20 (42.59 in 3C NMR spectrum) was
determined as CH,Cl. The presence of a chlorine atom in
the structure was evidenced from the fragmentation pattern
in EIMS which showed a loss of chlorine atom [M-35],
CH,CI [M-49]" to give the base peak [176]. The EIMS of
compound 2 showed an ion at m/z 225, which was then
confirmed to be the molecular ion peak. The presence of a
chlorine atom was further confirmed by the isotope pat-
tern [M + 2] 227 due to the *’Cl isotope and by elemen-
tal analysis for chlorine [calculated 15.55%, found
15.4%]. The molecular formula of C;,H;(NOCl was
confirmed by the high-resolution mass spectrometry and
the elemental analysis for chlorine. The Scheme shows
various fragmentations, which support the sequence of
CICH,;—CO—NH-—benzene for compound 2.

The 'H- and '3C NMR spectra were assigned with the aid
of DEPT and CH—COSY techniques. '>*C NMR data are
quite convenient as that calculated for tri-substituted ben-
zene and other fragments [9]. Compound 1 data when
compared with compound 2 revealed the presence of addi-
tional signals in the 'H NMR spectrum at 6 0.75 (t, CH3),
1.21 (sextet, CHy), 1.40 (pentet, CHy), 3.53 (triplet, CHy)
and 4.85 (singlet, CH;) corresponding for butyl oxy
methyl group. The corresponding signals in '3C NMR
were at O 13.34, 18.66, 31.33, 69.85, 78.79. Also the
broad signal corresponding for the NH proton in com-
pound 2 was not found in compound 1. The presence of
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butyloxy methyl was established from the coupling pattern
as well as DEPT and CH-COSY techniques.

Also, as in compound 2, the presence of a chlorine atom
in the structure of compound 1 was evidenced from the
fragmentation pattern in EIMS which showed a loss of
chlorine atom [M-35]", and CH,Cl [M-49]" respectively.
The presence of a base peak at the same mass unit (m/
z = 176) indicated the same structure as that of compound
2. The EIMS of compound 1 showed an ion at m/z 311,
which was confirmed to be the molecular ion peak. The
presence of a chlorine atom was further confirmed by the
isotope pattern [M + 2] 313 due to the *’Cl isotope and
by elemental analysis for chlorine [calculated 11.25%,
found 11.05%]. The molecular formula of C;7H,sNO,Cl
was confirmed by high-resolution mass spectrometry.

The isolated amides 1 and 2 could not be traced in the
literature. Such chlorinated compounds could not be con-
sidered as artifacts. The manipulation techniques did not
involve halogen such as Cl, in any of the separation steps.
If chlorine is added in a chemical reaction to N-(2',6'-
diethylphenyl)-2-actamide, the product will be N-(2/,6'-
diethyl-4-chlorophenyl)-2-actamide, as halogenation will
occur in the activated benzene ring and not at the side
chain [10] .

The chloroacetyl entity has to be formed biogenetically by
some means utilizing the high contents of acetic acid
[11,12] and chlorine in Nicotiana species [13]. The pre-
sence of active methylene function (COCH,Cl) in com-
pounds 1 and 2 was supported by their reaction with so-
dium nitroprusside in the presence of sodium hydroxide to
give a red colour [14].

It is noteworthy that, fatty acid amides are widespread in
nature [15], they were incorporated into some lipid mole-
cules such as ceramides, glyco-sphingolipids, N-acetylated
lipids and bacterial lipoproteins [16]. Fatty acid amides
are lipid bioregulators formed from long chain saturated
and unsaturated fatty acids via amidation by the corre-
sponding amines.

In the MS of compound 3, m/z = 438 assigned the mole-
cular formula C3;oHgO. It showed a peak at m/z = 420
[M—H,0]" and a homologous series of peaks resulting
from cleavage at C—C bonds successively removed from
the molecule (hydrocarbon pattern). It showed IR absorp-
tion band (KBr) at 3420 cm™! suggesting the presence of
—OH group(s). Its '"H NMR spectrum (400 MHz, CDCl;)
displayed signals at & 0.86 (3H, t, J = 6.0 Hz, a terminal
CHs), 1.25 (54H, br s, 27 CHy), 1.58 (2H, m, CH; at-
tached to CH,OH), 3.64 (2H, t, CH,OH) indicating a
long chain aliphatic alcohol. Its '*C NMR spectrum dis-
played signals at 14.11 (C-1), 22.69 (C-2), 25.73 (C-3),
29.36 (C-26), 29.43 (C-27), 29.69 (C4-25), 31.92 (C-28),
32.80 (C-29) and 63.10 (C-30). The assignments of '3C
NMR chemical shifts were in good agreement with calcu-
lated values [17]. The spectral data of the alcohol 3 con-
firm the structure as triacontanol (myricyl alcohol).

The ethyl acetate fraction afforded compounds 4 and 5.
The comparison of the spectral data of compounds 4 and
S with literature data approved that these compounds are
scopoletin [18] and stigmasterol-3-O-B-p-glucoside [19].
The two new isolated chloroamides have not been pre-
viously reported and are separated here for the first time.

3. Experimental

3.1. General

UV spectra were run in ethanol using a Schimadzu UV/VIS-1602, Tokyo,
Japan, and an Uvidec-320, Tokyo, Japan spectrophotometer with 1cm
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quartz cuvettes. IR spectra were taken in KBr using IR-470 Schimadzu,
Japan. 1D and 2D 'H- and '3C NMR spectra were run in CDCl; and
CsDsN at 400 MHz by JEOL TNM-LA400, FT NMR system, Japan, using
TMS as internal standard. EI-MS and HR-EIMS spectra were recorded by
JEOL, JMS 600 H, Japan. Column chromatography using silica gel (E.
Merck, Germany). TLC using silica gel Ggo Fps4 activated layers (E.
Merck, Germany) and precoated aluminium sheets (E. Merck, Germany).
The following solvent systems were used for TLC screening: n-Hexane—
acetone (94 :6) (I), n-Hexane—acetone (90 : 10) (II), Chloroform—methanol
(90:10) (III).

3.2. Plant material

The leaves of Nicotiana glauca R. were collected during the flowering
season 2000 from the plants cultivated in the experimental station, Faculty
of Pharmacy, Assiut University. The collected material was air-dried, re-
duced to powder No. 40 and kept for extraction.

3.3. Processing of the plant material

The air-dried powdered leaves (1850 g) of Nicotiana glauca R. were ex-
haustively extracted with ethanol 70%, concentrated under reduced pres-
sure and the concentrate (150 g) was then diluted with distilled water and
subjected to solvent fractionation using chloroform (6 x 500 ml) and ethyl
acetate (5 x 500 ml). The obtained fractions were separately concentrated
and examined by TLC for different constituents.

3.4. Separation of the compounds

The chloroform soluble fraction (30 g) was further fractionated on a silica
gel column (900 g, 7cm (ID) x 210 cm (L). Elution was started with
n-hexane followed by different proportions of n-hexane/chloroform. Frac-
tions, 150 ml each, were collected, concentrated and screened by TLC
(silica gel G, solvent system I). Similar fractions were combined, concen-
trated and subjected to purification and crystallization. The fractions eluted
with n-hexane/chloroform (8:2) were subjected to silica gel preparative
plates (solvent system I) to afford compounds 1 and 2. Fractions eluted
with chloroform were subjected to purification and crystallization to afford
compound 3.

The ethyl acetate soluble fraction (40 g) was further fractionated on silica
gel column (1200 g, 7cm (ID) x 210 cm (L). Elution was started with
chloroform followed by different proportions of chloroform/methanol.
Fractions of 250 ml were collected, concentrated and screened by TLC.
Fractions eluted with chloroform/methanol (85:15) were subjected to
silica gel preparative plates (solvent system III) to afford compound 4.
Fractions eluted with chloroform/methanol (8:2) were subjected to purifi-
cation and crystallization to yield compound 5.

3.5. Compound 1

Pale yellow oily residue (500 mg), R¢ = 0.71 (system I), UV Ay (EtOH):
236, 265, and 273 nm. IR, Ve (KBr), cm™": 3265, 1655, 1525, 1466,
1371, 1325, 1250, 1138, 983, 867,798, 720 and 650. 'H NMR (400 MHz,
CDCl3) at 0: 0.75 3H, t, ] = 7.32 Hz, 5"-CH3), 1.10 (6 H, t, J = 7.60 Hz,
2 CH;CH), 121 (2H, sex, J=7.32Hz, 4’-CH,), 140 (2H, pentet,
J =6.60 Hz, 3"-CH,), 2.41 (2H, q, J =7.56 Hz, CH,CHj3), 2.46 (2H, q,
J =7.56 Hz, CH,CH3), 3.53 (2H, t, J =6.56 Hz, 2" —CH,), 3.55 (2H, s,
CH,CI), 4.85 2H, s, 1"-CH,), 7.06 2H, d, ] =7.56 Hz, H-3',5"), 7.17
(1H, t, ] =7.56 Hz, H-4"). 3C NMR (100 MHz, CDCl3) at §: 13.34 (5"-
CH3;), 13.88 (2 CH5CH,), 18.66 (4”-CH,), 23.20 (CH,CH3), 31.33 (3"-
CHy), 41.57 CH,CI), 69.85 2"-CH,), 78.79 1"-CHp), 126.45 (C-3'.5),
128.77 (C-4), 137.00 (C-1"), 141.18 (C-2,6'), 167.23 (CO). EI*-MS:
[M]™ m/z: 311 (9.8%), calculated for C17H,6NO,Cl. Other fragments at m/
z =276 (8.2%), 262 (2.3%), 237 (33.6%), 238 (24.5%), 224 (10.8%), 225
(10.4%), 187 (38.2%), 189 (10.7%) and 176 (100%). HR EI*-MS: calcu-
lated: 311.1654, found: 311.1331.

3.6. Compound 2

White crystalline prisms (250 mg), Ry = 0.45 (system I), m.p. 124-126 °C,
UV, Amax (EtOH): 238, 265 and 270 nm. IR, V. (KBr), cm™!: 3550,
3425, 2965, 1683, 1456, 1369, 1313, 1250, 1079, 809, and 636. 'H NMR
(400 MHz, CDCl3) at &: 1.20 (3H, t, J = 7.56 Hz, CH3CHy), 2.57 2H, q,
J =7.56 Hz, CH,CH3), 4.20 (2H, s, CH,Cl), 7.14 (2H, d, J = 7.8 Hz, H-
3/5") 726 (1H, t, J=7.8Hz, H-4), 797 (1H, s, NH). ')C NMR
(100 MHz, CDCl3) at d: 14.24 (2 CH;CH»), 24.60 (2 CH,CH3;), 42.59
CH,CI), 126.31 (C-3',5"), 128.28 (C-4'), 131.44 (C-1'), 141.21 (C-2",6"),
165.01 (CO-NH). EI*-MS: [M]"™ m/z: 225 (89.3%), calculated for
C1,H¢NOCIL. Other fragments at m/z =190 (11.0%), 176 (100%), 148
(77.9%), 147 (76.61%), 146 (41.5%), 132 (70.9%), 120 (60.9%), 117
(70.3%), 105 (28.6%), 103 (22.9%), 91 (57.5%), 77 (47.2%), 65 (19%),
35 (0.7%). HR EI™-MS: calculated: 225.0920, found: 225.2200.
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3.7. Compound 3

White powder (70 mg), Ry = 0.43 (system II), m.p. 85-87 °C, IR, vpax
(KBr), ecm~!: 3420, 2960, 2850 and 1470. 'H NMR (400 MHz, CDCls)
at 8: 0.86 3H, t, J =6.8 Hz, CH3), 1.25 (56H, s, 28 CH,), 1.58 (2H,
m, CH,CH,0H), 3.64 (2H, t, J = 6.8 Hz, CH,OH). '3C NMR (100 MHz,
CDCl3) at &: 14.11 (CHj), 22.69 (CHy), 25.73 (CHy), 29.36 (CHp),
29.43 (CHy), 29.61 (CHy), 31.92 (CH,), 32.80 (CH,CH,OH) and 63.10
(CH,OH). EI"-MS: m/z 438 (0.2%) calculated for C3HgO, other frag-
ments at 420 (1.6%), 392 (7.8%), 364 (7.7%), 336 (2.0%), 308 (1.20%).

3.8. Compound 4

White crystalline needles (50 mg), Ry = 0.58 (system III). m.p. 203-205°C,
UV A (EtOH): 230, 254, 260, 298, 364nm. 'H NMR (CDCls),
400 MHz) at o: 3.95 (3H, s, OCH3), 6.17 (1H, s, OH), 6.27 (1H, d,
J=9.50Hz, H-3), 6.85 (1H, s, H-8), 6.92 (1H, s, H-5), 7.60 (1 H, d,
J=9.50, H-4). '*C NMR (100 MHz, CDCl3) at &: 56.4 (OCH3), 103.18
(C-8), 107.47 (C-5), 111.48 (C-5a), 113.41 (C-3), 143.29 (C-4), 143.99
(C-7), 149.68 (C-8a), 150.24 (C-6), 161.43 (C-2).

3.9. Compound 5

White amorphous powder (200 mg), Rg=0.47 (system III). m.p. 232-234°C,
IR v (KBr), em™!, 3400, 2940, 1450, 1370, 1610, 1070 and 1020. 'H
NMR (CsDsN), 400 MHz) at &: 0.65 (3H, s, 18-CHj3), 0.85 (3H, d,
J=6.00 Hz, 27-CH3), 0.87 (3H, t, J =6.00 Hz, 29-CH3), 0.89 (3H, s,
19-CH3), 0.90 3H, d, J =6.00 Hz, 26-CH3), 0.98 (3H, d, J =6.00 Hz,
21-CH3), 1.00-2.75 (CH; and CH protons, m), 3.96 (1 H, m, H-3), 4.07-
442 (sugar protons), 5.07 (1H, d, J=7.6Hz, H-1'), 520 (2H, d,
J=8.5Hz, H-22, 23), 5.34 (1H, d, ] = 7.5 Hz, H-6). '3C NMR (CsDsN),
100 MHz) at &: 11.98 (C-18), 12.16 (C-29), 19.02 (C-19), 19.21 (C-26),
19.43 (C-27), 19.99 (C-21), 21.29 (C-11), 23.39 (C-15), 24.52 (C-16),
28.55 (C-28), 29.46 (C-7), 30.26 (C-2), 32.06 (C-8), 32.18 (C-25), 34.21
(C-10), 36.40 (C-1), 36.93 (C-4), 37.49 (C-20), 39.35 (C-13), 39.95 (C-
12), 50.34 (C-9), 56.24 (C-14), 56.83 (C-17), 71.69 (C-3), 121.93 (C-23),
129.20 (C-22), 139.00 (C-5), 140.90 (C-6), 102.59 (C-1), 75.36 (C-2'),
78.63 (C-3'), 78.09 (C-4"), 7 8.51 (C-5"), 62.84 (C-6').
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