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ABSTRACT

The phytochemical study on the aerial parts of timaeflexa Desf., belonging to the scrophulariaedamily led
the isolation and structural elucidation of pectwrin (1), linariin (2), methyl linoleateJ), apigenin 4), mannitol
(5) and pectolinarigening). These compounds were identified by 1D and 2D MbIRell as by mass spectrometry.
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INTRODUCTION

The genud.inaria, one of 220 genus of the Scrophulariaceae famibynprises about 200 species [1], widely
distributed in the Mediterranean basin and easdsia. Severalinaria species are used in folk medicine in many
areas for treatment of various diseases, for exarfinesh or dried flowers df. vulgarisare used internally to help
digestive problems and urinary disorders. Exteyndle plant is applied in the treatment of hemaoidh, ulcus
cruris, for ablution of festering wounds, and skashes. It is also reported to have anti-inflammagdfect [2] and

to treat coughs and asthma [B].japonicaknown under the name “unran” is used as diurgtirgative [4] and
laxative [5].L. cymbalariais used for its diuretic, tonic and antiscorbtffects [6].

Previous phytochemical studies on this genus shothed presence of iridoids [7-12], flavonoids [13;16
diterpenoids [17-20], monoterpenoids [21], triterpiels [22, 23], alkaloids [24, 25] and phenylethdad4]. Many
biological effects have been reported for someaisdl compounds frorh. saxatilisvar. saxatilisandL. reflexa
Desf. such as neo-clerodane diterpenoids and flagdefi26, 27].

As a part of our on-going program of research omeAbn plants [28-35], we report our results on the
phytochemical investigation of the aerial partd_ofeflexaDesf., a North African folk medicine herb used foe
treatment of certain skin diseases [36]. A presistudy on this plant, reports the isolation of/diaes, iridoids,
sterol and the cytotoxic activity of the isolatemhgounds [26]. In the present work on the chentoaktituents the
aqueous-MeOH extract of the aerial parts, we hawaimed 6 compoundsl{6) among which three3(5) are
reported for the first time from this spice (Figute The structures were established by spectrallysis, mainly
ESIMS, UV and 2D-NMR experiments (COSY, NOESY, HS@@ HMBC).
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MATERIALS AND METHODS

Plant Material

The aerial parts oLinaria reflexa Desf., were collected in March 2012 from El-Meritgar Constantine city,
Algeria. The plant was identified by Dr. D. Sarn the basis of Quezel and Santa [37]. A vouchecispn has
been deposited in the Herbarium of tHARENBIOMOLUnit Research, University of Constantinel under n°
06/2012/SLR.

Extraction and isolation

Air-dried aerial parts of. reflexa(1.5 kg) were macerated with 80% aqueous methanmom temperature four
times. After filtration, a yellow precipitate apped in the solution. This precipitate which wasefied, led to the
isolation of compound. (40 mg). The filtrate was concentrated and dissblin HO (600 ml). The resulting
solution was successively extracted with petrolaiher, CHCJ, EtOAc andn-BuOH. In the EtOAc phase yellow
needles appeared giving after filtration the commub2i(700 mg). The CHGlextract (5 g) was further fractioned by
silica gel column chromatography, eluted withexane containing increasing percentages of Et@Aabtain ten
fractions (F1-F10). F1 (45 mg) and F2 (27 mg) waugfied on preparative plates of silica gehexane/EtOAc 7:3
and n-hexane/EtOAc 8:2 respectively, to obtain compo8r8 mg) and compound (4 mg) respectively. During
the concentration, the-BuOH extract gave a white precipitate which wétefied to obtain compouns! (48 mg).
Compoundb is the result of the acid hydrolysis using the nmicave method, in which 30 mg of compouhdere
added to 2 ml of ethanol and 1QDof concentrated HCI, after 30 min in the microwathe aglycone part was
purified on PLC plates.

RESULTS AND DISCUSSION

Isolated and identified compounds

Compound 1: CpgH34015, ‘HNMR (400 MHz, DMSO-4, 8ppm J/Hz): 12.96 (1H, s, OH-58.05 (2H, d J=8.8, H-2,,
H-6", 7.18 (2H, dJ=8.8, H-3', H-5", 6.95 (1H, s, H-3), 6.94 (1HHs8), 5.13 (1H, dJ=6.9, H-1"Glc), 4.58 (1H,
br. s, H-1"Rhm), 3.87 (3H, s, 4-OQH3.70 (3H, s, 6-OC}}, 1.07 (3H, d,J=6.2, CH, Rhm);**C NMR (DMSO-g,
100 MHz,5,,0) 164.1 (C-2), 103.4 (C-3), 182.4 (C-4), 152.5 (C£32.7 (C-6), 156.5 (C-7), 94.3 (C-8), 152.2 (C-
9), 105.9 (C-10), 122.7 (C-1"), 128.4 (C-2', C-£634.8 (C-3', C-5"), 162.4 (C-4"), 100.4 (C-1'3,T7(C-2"), 75.7 (C-
3"), 69.5 (C-4"), 76.4 (C-5"), 65.9 (C-6"), 10@C-1"), 70.4 (C-2"), 70.8 (C-3™), 72.0 {C), 68.3 (C-5"), 17.7 (C-
6"), 55.6 (4-OMe), 60.31 (6-OMe); HR-ESIMS (+n/z 645.1810 [M+Na] corresponding to $&Hs.0:sNa
(calculated: 645.1795This compound was characterizedpastolinarin [16].

Compound 2: C3HzO16 "HNMR (400 MHz, DMSO-g, 3ypm J/Hz): 12.83 (1H, s, OH-5), 7.92 (2H, 9.2, H-
2', H-6", 7.40 (2H, dJ=9.2, H-3', H-5"), 6.88 (1H, s, H-3), 6.74 (1H,H#8), 5.12 (1H, dJ=7.2, H-1"Glc), 4.59
(1H, br. s, H-1"Rhm), 3.81 (3H, s, 4-0OgH3.80 (3H, s, 6-OC¥), 1.91 (3H, s, CKCO), 0.77 (3H, dJ=6,
CHsRhm); **C NMR (DMSO-d, 100 MHz,5,,) 164.1 (C-2), 103 (C-3), 182.2 (C-4), 152.1 (C-532.7 (C-6),
156.1 (C-7), 94.4 (C-8), 152.3 (C-9), 105.8 (C-11m2.4 (C-1", 128.2 (C-2', C-6314.6 (C-3', C-5'), 162.4 (C-4"),
99.9 (C-1"), 73.1 (C-2"), 76.2 (C-3"), 69.1 (Q;45 (C-5"), 65.3 (C-6"), 99.7 (C-1"), 7@2-2"), 68.1 (C-3"), 73.7
(C-4™), 66.7 (C-5"), 20.6 (C§€0), 16.9 (C-6™), 170.3 (CO), 55.4 (4'-0gH60.3 (6-OCH). HRESI-MS (+):m/z
687.1899, [M+Nal], corresponding to £H30:¢Na (calculated: 687.1901). This compound was cheriaed as
linariin [16].

Compound 3: C;gH340,; "HNMR (400 MHz, CDC}, Sppm J/HZ): 5.35 (4H, m, H-9, H-10, H-12, H-13), 3.65 (3H
s, OCH), 2.80 (2H, m, B#11), 2.29 (2H, t, K#2), 2.05 (4H, m, &8, H,-14), 1.61 (2H, m, KH3), 1.24 (14H, br. s,
Ho-4, Hy-5, Hy-6, Hy-7, H-15, H-16, H-17), 0.9 (3H, t, #-18); °C NMR (CDChk, 100 MHz,3,,,) 174.1 (C-1),
127.5 (C-9, C-10, C-12, C-13), 51.3 (OgH33.7 (C-2), 29.2 (C-4, C-5, C-6, C-7, C-15, Q;1%%.6 (C-8, C-14),
25.3 (C-11), 24.9 (C-3), 23.1 (C-17), 12.9 (C-TH)is compound was identified as methyl linoleat&][3

Compound 4: C;sH;00s; '"HNMR (400 MHz, MeOH-d, 8,pm J/Hz): 7.89 (2H, dJ=8.8, H-2', H-6'), 7.00 (2H, d,
J=8.8, H-3', H-5'), 6.52 (1H, s, H-3), 6.45 (1H,)1.6, H-8), 6.18 (1H, d}=1.6, H-6);"*C NMR (MeOH-d, 100
MHz, 8ppm) 163.3 (C-2), 101.2 (C-3), 179.5 (C-4), 162.2 (¢H00.3 (C-6), 172.7 (C-7), 95.1 (C-8), 158.239¢-
102.1 (C-10), 118.4 (C-1", 127.6 (C-2', C-6"), BLEC-3', C-5'), 164.4 (C-4"); ESI-MS (/2269 [M-H] . This
compound was identified as apigenin [12].

Compound 5: CsH1.06; *HNMR (400 MHz, DO, 8,0 JHz): 4.40 (2H, d,J=5.6, 20H), 4.31 (2H, t]=5.6, 20H),
4.13 (2H, dJ=7.1, 20H), 3.60 (2H, m, H-1a, H-6a), 3.54 (2H,H~3, H-4), 3.46 (2H, m, H-2, H-5), 3.38 (2H, m,
H-1b, H-6b);**C NMR (D;0, 100 MHZz8,,r) 71.3 (C-2, C-5), 69.7 (C-3, C-4), 63.8 (C-1, C48RESI-MS (+):m/z
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205.0689 [M+Nal], corresponding to ¢Ei;,0sNa (calculated:205.0688). This compound was characterized as
mannitol [15].

Pectolinarigenin (6)

C17H1406; "HNMR (400 MHz, MeOH-G, 8pm J/Hz): 7.94 (2H, d,J=8.8,H-2', H-6"), 7.08 (2H, d]=8.8, H-3', H-5),
6.64 (1H, s, H-3), 6.58 (1H, s, H-8), .88 (6H, &CH,); **C NMR (MeOH-d, 100 MHz,3,,n) 164.4 (C-2), 102.2
(C-3), 182.8 (C-4), 152.5 (C-5), 131.3 (C-6), 15(C37), 94.1 (C-8), 153.2 (C-9), 104.4 (C-10), B@&-1"), 128.5
(C-2', C-6"), 114.1 (C-3', C-5'), 164 (C-4"), 59Q€H;), 54.7 (4'-OCH) [39].

OR

o)

Figure 1: Structure of compounds 1-6
CONCLUSION

The previous study reported the presence of sewastituents such as flavonoids, iridoids and stardioth the
flowers and stems df. reflexaDesf. In this investigation six compounds mainlgcwlinarin @); linariin (2);
methyl linoleate J); apigenin 4); mannitol §) and pectolinarigenin6] have been obtained from the aerial parts of
L. reflexa Compounds, 4 and5 were reported for the first time from reflexaDesf.
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