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Abstract: The sucrose estellsand2 together with the flavonoid rutir8 were isolated from the calyxes of
Physalis solanaceushile 4,7-didehydrophysalin B4 was obtained from the roots. The structural elation
of the isolates was carried out by analysis ofrtkpectroscopic data. Compouddwvas obtained as natural
product for the first time.
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1. Plant Source

The genushysalis(family Solanaceae) groups about 90 species wdneleasily recognized by
its accrescent fruiting calyx that envelops thenpefhis genus is native to America, however,
Mexico, with over 70 species, mostly endemic, issidered the centre of diversity Bhysalis[1].

Physalis solanaceugSchltdl.) Axelius (section Angulatae) [2] was lected in Cerro del
Azteca, state of Querétaro, Mexico, on August 200 plant was authenticated by Dr. M. Martinez
and a voucher specimen (M. Martinez 6366) has Hepnsited at the Herbarium of the Universidad
Autonoma de Querétaro, Mexico.

2. Previous Studies

Chemical studies of roots Bhysalisspecies have shown that withasteroids (compourittis w
an ergostane skeleton) [3-5] as well as pyrrolidimel nor-tropane alkaloids [6,7] are the main
secondary metabolites isolated. The calyxes hase béen subjected to chemical studies, which
indicated that withasteroids and flavonoids arentiaén compounds isolated so far [8,9]. In the adse
Physalis solanaceusnly the stems, leaves, and fruits have beenedductiemically [10,11]. From the
stems and leaves were reported several physaliithwahe a group adecoewithasteroids with a high
degree of oxidation, and from fruits, sucrose ssé&d one physalin were described.
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3. Present Study

The dried calyxes (35.9 g) &f. solanaceusvere consecutively extracted with EtOAc and
MeOH. Evaporation of the solvents gave 7.3 andg9dl EtOAc and MeOH extracts, respectively.
EtOAc extract was fractionated by column chromadpy (CC; silica gel 60 G, Macherey-Nagel)
eluted with a gradient of MeOH in CHCFractions eluted with CHgEMeOH 98:2 were combined
(400 mg) and subjected to a CC eluted with hexapgekd 1:1 to afford 96.6 mg of a complex
mixture of physalins whose components could nosdygarated. Fractions eluted with Cki®leOH
94:6 were combined (1.35 g) and purified by flagh @ilica gel 60, 230-400 mesh, Macherey-Nagel)
eluted with CHC}-MeOH 90:10 followed of several preparative RP-T(S1l RP-18W/U\4s, plates of
1.0 mm thickness, Macherey-Nagel) eluted with Mel@ 70:30 (5 to 9 elutions) to yield 14.8 mg
of solanose C1 [11] and 35.6 mg of physordinose B) (12]. MeOH extract was purified by CC
eluted with a gradient of MeOH in G@l,. Eluates of CkCl,-MeOH 80:20 and 70:30 were combined
(1.5 g) and purified by a Sephadex LH-20 column-126 um; Amersham Pharmacia Biotech AB;
eluent MeOH) followed of a CC eluted with CH@®leOH 75:25 to give 28.9 mg of rutiB)([13].

The dried and ground roots (144 g) were extracted WeOH. Evaporation of the solvent
gave 15.4 g of extract which was suspended.@ Bind partitioned with hexane and EtOAc. Hexane
fraction (670 mg) was purified by CC (silica gel, @B0-400 mesh, Macherey-Nagel) eluted with a
gradient of EtOAc in hexane. Fractions obtainedhwigxane-EtOAc 95:5 gave 11.6 mgieditosterol
and stigmasterol as a mixture. Fractions obtainigl lnexane-EtOAc 30:70 and 0:100 yielded 17 mg
of p-sitosteryl glucoside. Fraction soluble in EtOAc7(ly) was submitted to a CC using as eluent
mixtures of hexane-EtOAc (60:48> 0:100). Eluates of hexane-EtOAc 60:40 were conti(&90
mg) and purified by CC (eluent hexane-EtOAc 75:@fpwed of a preparative TLC (precoated Sil
G-100UV-s, plates, Macherey-Nagel; eluent CHEtOAc 94:6, x 3) to afford 5.0 mg of 4,7-
didehydrophysalin B4) [14].

4,7-Didehydrophysalin B4j: Yellow amorphous solid. Optical rotatiort] > 75.5° ¢ 0.2, MeOH):
UV (MeOH) Amax NM (loge): 215 (3.95), 326 (3.50); IR (KBn)nax cmi; 3259, 1776, 1738, 1711,
1653;"H NMR (500 MHz, CDC)):  (ppm) = 6.83 (1H, dd] = 10.0, 5.0 Hz, H-3), 6.35 (1H, dd=
10.0, 2.0 Hz, H-7), 6.25 (1H, ddd,= 10.0, 3.0, 0.5 Hz, H-6), 5.87 (1H, = 10.0 Hz, H-2), 5.85
(1H, d,J = 5.0 Hz, H-4), 4.63 (1H, dd,= 13.5, 4.5 Hz, H-27a), 4.55 (1H, dbs 3.5, 2.5 Hz, H-22),
4.17 (1H, s, OH-13), 3.84 (1H, ddl= 13.5, 1.5 Hz, H-27b), 3.22 (1H, db> 11.0, 7.0 Hz, H-9), 2.88
(1H, bdt,J = 11.0, 2.0 Hz, H-8), 2.48 (1H, dd#i= 17.0, 13.0, 5.5 Hz, H-12a), 2.47 (1H, Bd; 4.5
Hz, H-25), 2.20 (1H, s, H-16), 2.17 (1H, m, H-112))8 (1H, dd)] = 14.5, 3.5 Hz, H-23a), 2.04 (1H,
dd,J = 14.5, 2.5 Hz, H-23b), 1.96 (3H, s;-Bil), 1.62 (1H, m, H-12b), 1.39 (3H, s;-19), 1.29 (3H,
s, H-28), 1.20 (1H, m H-11b)*C NMR (125 MHz, CDGJ)): § (ppm) = 212.3 (C, C-1), 207.7 (C, C-
15), 171.8 (C, C-18), 166.4 (C, C-26), 153.0 (C5)¢139.9 (CH, C-3), 129.4 (CH, C-7), 128.0 (CH,
C-6), 124.2 (CH, C-2), 118.6 (CH, C-4), 106.4 (G149, 81.0 (C, C-17), 80.8 (C, C-20), 80.2 (C, C-
13), 77.0 (CH, C-22), 61.2 (GHC-27), 55.6 (CH, C-16), 53.5 (C, C-10), 50.9 (@H25), 45.4 (CH,
C-8), 32.9 (CH, C-23), 31.7 (CH, C-9), 31.2 (C, C-24), 26.5 (£B-28), 25.9 (CH C-12), 25.8
(CH,, C-11), 21.4 (Chl C-21), 19.5 (ChH C-19); The'H and™*C NMR data are supported on the
COSY, DEPT, HSQC, HMBC, and NOESY spect#RFAB: m/z= 509.1813 [M + H] (Calcd for
ngHggOg: 5091812)

Structural elucidation of compounds3 (Figurel),s-sitosterol and stigmasterol as mixture,
andg-sitosteryl glucoside was carried out by analys$igeir spectroscopic data which were compared
with those described in the literature; additiopatiompounds were compared with authentic samples.
On the other hand, 4,7-didehydrophysalirdB(Figure 1) has only been described as a transfiiom
product of the treatment of physalins A, D, E, G,I|HK, and N [14-17] with concentrated acid (HCI,
HCI-AcOH, AcOH, HSQO,) or with concentrated acid in MeO, or with DDQ-MeOH for 10 min to
10 h at room temperature or under reflux. Sinceenohthese procedures was used in the present
work, compound! was obtained as natural product for the first time
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Figure 1. Structures of compounds4 isolated from the roots and calyxesfofsolanaceus.

Physalis solanaceuslong with ten other species form the section Aaige (subgenus
Rydbergis): Although the section contains few species, only ¢alyxes ofP. ixocarpahave been
studied and four flavonoids, three of them quencglycosides, were isolatédThis fact agrees with
the presence of rutin, a quercetin glycoside, endalyxes oP. solanaceusin the case of the roots,
only those of three species of the section Angalda angulata P. ixocarpa andP. philadelphica
have been analysed so faf.In these works the alkaloids phygrine and hygriree reported. Quite
different compounds, sterols and a physalin, weotated of the roots d?. solanaceusWith these
few data, a chemotaxonomic conclusion or a chenpigaile of the calyxes and roots of tRéysalis
species, section Angulatae, is not possible.
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