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From the shoots of Ruellia tuberosa two new
aliphatic compounds, tritriacontan-6-one
2 and 5hydroxytetratriacontan-9-one
3, have been isolated
along with n-tritriacontane
1. Structures of these
compounds have been elucidated by spectral data
analyses and chemical studies.

Ruellia tuberosa Linn. (acanthaceae), a perennial
herb, possesses emetic properties and is used as a
substitute for ipecacuanha, in chronic bronchitis
and stones in the bladder':" Presence of some
flavonoids,
n-alkanes,
esters,
amino
acids,
phytosterols and triterpenoids have been reported
from different parts of this plant'". The present
report describes the isolation and characterization
of two new aliphatic constituents from aerial parts
ofthe herb.
Mass spectrum
of compound
1 showed
molecular ion peak at mlz 464 suggesting its
molecular formula C33H68.IR spectrum indicated
the presence of a long aliphatic chain (725 and 735
cm ") and no functional groups. The occurrence of
a number of ion peaks at a uniform difference of
14 mass unit and absence of ion fragment
corresponding to [M-15t in its mass spectrum
suggested the straight chain nature of the molecule.
Thus, compound 1 was characterized as ntritriacontane. The identity was finally confirmed
by comparing its m.p. 69-70 with the literature
value, 68-70 (ref.7).
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0

Compound 2, m.p. 71-72 0, was analysed for
C33H660(M+ at mlz 478). It responded positively to
2,4-dinitrophenylhydrazine
test indicating the
presence of carbonyl function. Its IR spectrum
showed characteristic absorption bands at 1715
(C=O) and 720 and 730 cm' (a long aliphatic

chain). PMR spectrum displayed a six proton
triplet at (5 0.90 (J = 8 Hz) for two terminal methyl
groups and a 52 proton broad singlet at (5 1.25 for
twenty six identical methylene groups. A four
proton triplet centred at (5 2.20 (J = 6.0 Hz) is
characteristic of two methylenes present on either
side of the carbonyl carbon. Appearance of a four
proton multiplet at (5 1.75 was attributed to two
methylene units 13-to carbonyl group. On the basis
of IR and lH NMR spectra it was inferred to be a
keto derivative oftritriacontane.
The mass spectrum of 2 showed a larger number
of ion peaks at a regular difference of 14 mass unit
which supported the long chain skeleton of the
molecule. Further, Unramified
nature of the
skeleton was suggested by the absence of a [M15t peak. A prominent peak at mlz 58 was
indicative of a y -proton on either side of the
carbonyl group. The occurrence of ion peak at mlz
71 (base peak), 407, 99 and 379 corresponding to
a-fission fragments led to the assignment of C-6 as
carbonyl carbon. This assignment was finally
confirmed by the presence of ion peaks at mlz 422
and 114 produced
by l3-fission involving
Mc-Lafferty rearrangement':". Thus, on the basis of
above data, 2 was characterized as tritriacontan-6one.
Compound 3, m.p. 80
C34H6s02 (M+, 508)
gave
a
positive
test
with
2,4dinitrophenylhydrazine for carbonyl group. Its IR
spectrum demonstrated bands at 3400 (OH), 1710
(C=O) and 730 and 710 cm' (a long aliphatic
chain). Acetylation of 3 afforded a monoacetate
derivative 3a, C36H7003(M+ 550) which confirmed
the presence of only one acetylable hydroxyl group
in the molecule. High resolution
lH NMR
spectrum of the compound showed a six proton
triplet at (5 0.85 (J = 8.0 Hz) for two terminal
methyl groups and a 48 proton broad singlet at (5
1.20 for 24 methylene units present in identical
environment. A four proton multiplet at (5 1.51 was
attrubuted to two methylene units present on either
side of carbinolic carbon. A multiplet appearing at
(5 1.60 (4H) exhibited the presence of two
methylene units 13- to carbonyl function. The
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Scheme I

presence of a four proton triplet at 8 2.20 (J = 5.8
Hz) was attributable to two methylene units a- to
carbonyl group. A triplet centred at 83.60 (lH, J =
9.0 Hz) corresponded to a methine proton attached
to a carbinolic carbon. Thus, 3 was indicated to be
a hydroxy derivative of tetratriacontanone.
Appearance of a number of ion fragments with
systematic difference of 14 mass unit and the
absence of a peak corresponding to [M-15f in the
MS of 3 and 3a confirmed the straight chain nature
of the compound. The presence of a-fission peak
at mlz 57, 451,87,421
(3-fission peaks at mlz 43,
465, 101, 407 suggested the location of lone
hydroxyl group at C-5. This was finally confirmed
by the presence of a-fission peaks at mlz 57, 433
(493-AcOH), 129, 421 and f3-fission peaks at mlz
43, 447 (507 - AcOH), 143 & 407 in the MS of
3alO. A significant peak at rnJz 58 was typical of a
double rearrangement of the ion formed from the
ketone having y-H on both sides. Location of

carbonyl group at C-9 was deduced from the
presence of a-fission peaks at m/z 129, 379, 157
and (3-fission peaks,
involving
Mc-Lafferty
rearrangement at mlz 394 and 172 in the mass
spectrum of 3. This assignment was ably supported
by the formation of a-fission peaks at mlz III
(17l-AcOH), 379, 139 (199-AcOH), 351 and f3fission peaks involving Mc-Lafferty rearrangement
at mlz 394 and 214 in the MS of3a (Scheme I).
On the basis of above evidences, compound 3
was assigned as 5-hydroxytetratriacontan-9-one.
Experimental Section
All reported m.ps are uncorrected. Perkin-Elmer
177 spectrometer was used for recording IR (KBr)
spectra and a WM-400 (Bruker, FT) instrument for
II{ NMR spectra (CDCI3) with TMS as internal
standard. EIMS were scanned on a Jeol D-300
mass spectrometer. Silica gel G (Qualigens) was
used for TLC. Spots on TLC pI ates were visualized
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by UV light, 12 vapours as well as by heating the
plates after spraying with 10% H2S04,
Plant material. Plant of R. tuberosa Linn. were
collected from gardens of Gorakhpur in September
1994 and identified by Prof S K Singh, Department
of Botany, University of Gorakhpur. A voucher
specimen (No ... 10) has been deposited in our
Natural Products Research Laboratory.
Extraction
procedure.
The air dried and
powdered aerial parts (4.50 kg) were exhaustively
extracted with hot ethanol. The extract was filtered
and solvent removed under reduced pressure to
yield a semi-solid dark brownish mass (380 g). It
was fractionated with n-hexane to give hexane
soluble (140 g) and hexane insoluble fractions
(240 g).
Isolation of compounds. The hexane soluble
ethanoJic extract (125 g) was chroma to graphed
over a column of Si-Gel (2.5 kg). The column was
eluted with n-hexane and n-hexane : benzene (9:1)
mixtures. Frs (200 mL each) were maintained by
TLC. Chromatographically identical fractions were
combined and solvent removed under reduced
pressure to isolate the following compounds:
Tritriacontane
1. Frs 1-3 of the hexane eluate
yielded a white solid on addition of acetone which
crystallized
from hexaneacetone
mixture
as
colourless crystals (20 mg), m.p. 69-700, TLC : R,
0.98 (hexane); IR (KBr) : 2910, 2850, 1460, 1015,
775, 735 and 725 cm'"; MS : m/z 464 (M+) (1.2%)
for C33H68,435 (11.9), 421 (4.4), 407 (46.4), 393
(9.6),379 (2.3),365 (1.6),351 (5.4),337 (3.2), 323
(2.3), 309 (3.0), 295 (1.4), 281 (13.3), 267 (2.6),
253 (7.3), 238 (14.4), 237 (3.6), 224 (24.4), 211 .
(7.5), 210 (16.5), 197 (11.2), 196 (10.7), 182
(24.2), 169 (6.1), 153 (15.5), 141 (20.0), 127 (5.0),
113 (5.0), 99 (40.0), 85 (60.0), '71 (100.0), 57
(90.0),43 (73.0).
Tritriacontan-6-one
2. On addition of acetone
into fractions 4-13 (hexane eluate) a solid was
separated which was recrystallized from hexaneacetone mixture as colourless crystals (80 mg),
m.p. 71-720; TLC : n, 0.878 (hexane); IR (KBr) :
2910, 2845, 1715, 1575, 1470, 1100, 1020, 800,.
730 and 720 cm "; IH NMR (90 MHz, CDCI3): 8
0.90 (6 H, t, J = 8.0 Hz, 2xCH3), 1.25 (52 H, br s,
26 CH2), 1.75 (4H, m, -CH2-CH2-C0-CH2-CH-),
2.20 (4H, t, J=6.0 Hz, -CH2-C0-CH2-);
MS: m/z
478· (M+) (1.9%) for C33H660, 462 (19.9), 449
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(2.6),448 (8.4), 435 (9.6),422 (2.0), 420 (7.5), 419
(17.6),407 (2.9), 379 (3.0), 364 (2.1), 351 (1.8),
323 (1.8), 308 (1.8), 294 (10.0), 281 (3.2), 266
(1.9),253 (2.2),239 (1.9), 224 (12.7), 211 (3.1),
210 (12.5), 197 (3.4), 196 (14.3), 183 (2.1), 182
(17.1), 169 (3.0), 168 (14.6), 155 (3.7), 154 (21.0),
140 (36.3), 126 (41.8), 114 (50.0), 99 (12.8), 71
(100.0),58 (70.0); 57 (65.0) 43 (33.0).
2,4-Dinitrophenylhydrazone
of 2. 2 (5mg) was
dissolved in ethanol (1 ml) and it was added to a
saturated ethanolic solution (1 mL) of 2,4dinitrophenylhydrazine.
On usual processing it
gave 2,4-dinitrophenylhydrazone
of 2 (6 mg), m.p.
> 3000; TLC : R, monitoring (hexane).
5-Hydroxy-tetratriacontan-9-one
3. Fractions
8-20 of hexane : benzene (9: 1) eluate yielded a
waxy solid on addition of methanol. On repeated
crystallization with chloroform-methanol
mixture
it afforded white crystals of 3 (200 mg), m.p.
80°C; TLC: RrO.309 (hexane: benzene, 1:1); IR
(KBr): 3400, 2960, 2910, 1710, 1480, 1390, 1120,
1080,820, 730 and 710 cm "; IH NMR (400 MHz,
CDCI3) : 8 0.85 (6 H, t, J = 8.0 Hz, 2x-CH3), 1.20
(48 H, br s, 24-CH2-)' 1.51 (4 H, m, CH2CH(OH)-CH2!),1.60 (4 H, CH2-CH2-CO-CH2CH2) ,
2.20
(4
H,
t,
J=5.8
Hz-CH2C-CH2), 3.60 (1 H, t, J = 9.0 Hz, -CH-OH): MS:
m/z 508 (M+), (1.4%) for C34H6802,479 (10.0), 465
(2.1),451 (12.7), 437 (3.2),421 (3.2), 409 (1.3),
408 (23.0), 407 (4.7), 395 (21.7), 394 (86.7), 381
(4.9),379 (6.9), 367 (3.9), 351 (8.1),339 (1.3), 336
(2.5),323 (5.8), 309 (4.1), 295 (1.4), 281 (3.5),269
(1.6), 255 (2.2), 253 (1.0), 241 (18.1), 239 (1.7),
227 (2.9), 225 (1.4), 213 (2.8), 212 (11.6), 211
(11.9), 198 (10.9), 185 (1.5), 183 (2.1), 172 (4.6),
169 (2.2), 166 (11.8), 157 (6.0), 156 (16.5), 155
(1.4), 129 (1.9), 144 (33.0), 101 (2.0), 100 (40.0),
87 (100.0), 85 (20.0), 71 (50.0), 58 (80.0), 57
(20.0), and 43 (10.0).
Acetylation of 3. A mixture of 3 (40 mg), Ac20
and pyridine (3 mL each) was allowed to stand
overnight at room temperature. On usual work-up,
the mixture afforded white crystals of 3a (30 mg),
m.p. 670; TLC; Rr 0.80 (hexane: benzene, 1:1);
MS: m/z 550 (M+) (0.7%) for C36H7003'490 (2.0)
[550-AcO_H]. 461 (0.5) [521-AcOH], 447 (0.8)
[507-AcOH], 433 (0.4) [493-AcOH], 421 (2.5),
407 (1.8), 394 (1.5), 379 (3.0), 377 (1.2) [437-
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AcOH] , 351 (3.6), 214 (0.4), 181 (1.2) [241AcOH] , 171 (1.9), 167 (27.0) [227-AcOH], 156
(2.0), 154 (27.0) [214-AcOH), 143(1.5), 141 (6.0),
139 (3.0) [199-AcOH], 129 (1.0), 113 (2.0), 111'
(46.5), [17I-AcOH], 99 (15.0), 96 (14.0) [156AcOH), 83 (35.0) [143-AcOH), 71 (85.0), 69
(80.0) [129-AcOH], 61 (75.0), 58 (10.0), 57 (65.0)
and 43 (100).
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