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Flavonol 3-0-neohesperidosides are rare in 
nature. Indeed, only one, quercetin 3-O-neohes- 
peridoside, has been unequivocally identified to 
date [l] while the kaempferol derivative has been 
provisionally identified [2]. During the course of 
a chemosystematic study of the genus Nrrisyrmia, 
the 3-0-neohesperidosides of quercetin (I), kaemp- 
ferol (2) and isorhamnetin (3) have been isolated 
and identified. This is the first report of the latter 
flavonoid, 3, as a natural product, and all com- 
pounds are reported for the first time from the 
Cruciferae. 

The standard set of six UV spectra [3] for each 
compound indicated that all had hydroxyl groups 
at positions 5, 7 and 4’. The presence of B-ring 
ortho-oxygen functions in 1 and 3 was indicated by 
the presence of a shoulder on the long wave length 
side of band II in the MeOH spectrum of each 
compound. An o-dihydroxyl group was estab- 
lished for 1 by the 82 nm bathochromic shift of 
band I in AlCl, (relative to band I in MeOH) fol- 
lowed by a hypsochromic shift of 35 nm on addi- 
tion of HCl; also, the bathochromic shift of 20 nm 
for band I in NaOAc/H,BO, (relative to band I in 
MeOH) confirmed the presence of a 3’, 4’-o-hy- 
droxyl system. 

Acid hydrolysis of each compound afforded the 
respective aglycone (co-chromatography with an 
authentic sample by PC and UV spectra) and glu- 
cose and rhamnose in a 1: 1 ratio (GLC of the tri- 
methylsilylated sugars) [3]. Moreover, comparison 

of the UV spectra for the natural products with 
those for the aglycone indicated that in all three 
compounds, the disaccharide must be O-linked at 
C3. Hydrolysis with P-glucosidase failed for each 
natural product, indicating that in each the rham- 
nose was terminal in the disacchariae. ‘l’he NMR 
spectra of the trimethylsilyl ethers [3] of 1 and 2 
readily confirmed rhamnose to be one of the 
sugars in each by the presence of a 3 proton doub- 
let (J 6.0) at 6 0.83-085 ppm; in addition a l-+2 
interglycosidic linkage was indicated for each com- 
pound by the presence of a singlet at 48-4.83 
attributable to the rhamnose H-l proton [3] and 
a glucose H-l proton signal at 5.75 ppm. These 
data confirmed that l-+6 linkages were not present 
in any of the three rhamnoglucosides. The identifi- 
cation of the disaccharide was subsequently estab- 
lished by treating each compound with H,O,; in 
each case, the oxidative cleavage gave a disacchar- 
ide identical with authentic neohesperidose (co- 
chromatography and co-electrophoresis). 

EXPERIMENTAL 

Voucher specimens for N. linrarifolia (Wats.) Greene (Bacon 
and Harfrnun 1355 collected from U.S.A.: TEXAS: Culberson 
Co.: 7.1 mi SE of ict. FM 1108 and 652. on 652). from which 
1 and 2 were isolated, and N. yracilis I. M. Johnston (&con and 
Hartnzm 1335 collected from Mexico: San Luis Potosi: gypsum 
plain W of Hwy. 57, 3.5 mi N of Matehuala). from which 3 was 
isolated. are on deposit in the Univ of Texas Herbarium (TEX). 

Air-dried. ground leaf material (600 g for N. linearffolia, 250 
g for N. qxzcilis) was extracted at room temp. I Iitre, 24 hr x 2, 
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with CHCI, and I I.. 24 hr x 2 \\ith 85”,, aqueous McOH. The 
CHCI, extracts contained no tllavonoids and were discarded, 
The aqueous MeOH extracts were concentrated to 700 ml: this 
solution was extracted in each case with EtOAc. 500 ml x 5. 
The FtOAc extracts were evaporated to dryness. For each 
extract the residue was dissolved in MeOH. and the soln was 
applied as narrow bands on paper (Whatman 3 MM ). The chro- 
matogrxms were developed one-dimensionall! m 15”,, HOAc 
for 5 hr. The lowermost band was Cut from the paper and eluted 
2 x 24hr nith MrOH. The clua~c ~vas conccntratcd and 
applied to a small column (i.d. 77.5 cl?) packed uith IO g of 
polqamidc (Polyclar AT). Elution \~as accomplished uith 
CHCl, MeOH (7: I ). The concentrate from !I. iimw~folitr gave 
two well separated bands. detected by UV light (366 nm) during 
the column chromatography: the first band gate 2 (30 mg) 
bvhile the second gabe 1 (20 mg). The concentrntc from .\;. yvtr- 
c.iii.5 yielded only 3 (X mg). 

Sugar identification utilired a stain& steel column .; m x 
3 mm (id.) packed Gth SO 100 mesh 3”,, SE 30 on chromosorb 
G installed in a Varian 600 D gas chromatograph havmg :I How’ 
rate or 25 ml ol’ He:min (measured at the detector end of the 
column) and an Isothermal oven temper-ature of I X0 The dl- 
sacchal-ide rclcascd nftcr H,O? oxidation ~vas co-chromato- 
graphed \Vith authentic ncohespcriodosc (prepared from natural 
naringcnin i-O-neohesperidoside) m l’our solvents; co-clcctro- 
phorcsis of the sugars \\as accomplished on paper ln borate 
bulkr pH IO at I5 V ‘cm l’or 6 hr. All sugar-s vvcre identical M ith 
neohespcridose. All other procedures were those as outlined in 
Mabrq c”t ul. [?I. 

Q~re~,c,r!f~~ 3-0-~1~~ol1~s/,e1~~t/o.~itlr, I. Color test: purple (UV) to 
;ello~ bro\ln (IIV NH,3): R,?: TBA 0.51. HOAc 0.78. UV, 
A,,,.,, (nm): M&H. 354. 296sh. Zhhsh. 2.55: NaOMe. 301. 33s 

* Values arc gibcn 111 ppm (0 scale) rclati\e to TMS as intcr- 
nal \tandard: spectra \\crc recorded for trimeth>lsilql ethers. 

271: AICI,. 4.36. 302sh, 775; .4lC1, HCI. 401. 360, 296sh. 270: 
NaOAc. 3X6, 321. 272: NaOAcmH,3B0,. 374. 3&h. 259. 
NMR* (C’CI,) 0.83 (rl. .I 6.0. 3 H. rhomnosql Me). 3.65 (c. IO H. 
sugar protons). 4.81 (I H. rhamnos)l H-i). 5.75 (I H. glucosyl 
H-i). 6.25 (d. J 2.5. I H. H,,). 6.41 ([i. .J 1.5. I H. H,). 6X3 (ri. 
.I X.5. I H. Hi ). 7.72 (tl. J S.5. 3 H. tl 1 and H,, )_ 

lioc,,~~~~/crc~/ 3-O-,ii,o/l~~.\~~~,i.i~/o\i~/~, 2. Color test: purple (UV) to 
green hronn (I’V VH,): R,s: T’W. 0.X). HOAc. 0.79: UV i.,,,,,, 
(nm): McOH. 34X. 2YX?h. ‘65: NaOMII. 3YJ. 324. 774; AICI,. 
39X. 351. 304. 274; AICI,-HCI. 3Y7, 34-1. 301. 275; NaOAc, 380, 
306. 373; NaO,\c H,BO,. 350. 315sh. 766. NMR’ (CCl,): 0.85 
(tl. J 64. 3 H. rhamnos!l C‘H,,). .3+5 (c.. 10 11. supr protons). 4.83 
(1 H. rhamnoayl H-l J. 5.75 I 1 H. glucosql H-l). 6.11 (d. J 2.5, 
1 H. H,,j. 6.45 (tl. .I 7.5. I H. t-l,). h.85 ((1. .I Y. 2 H. H?, and Hi ). 
X-IO (tl. .I Y, 2 H. l-i? and Hi, I. 
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Pwuious work OH triterprrmids. il-desmethyl- We decided to examine the fraction of sterol pre- 
sterols (mainly stigmasta-7,22.25-trien-3/j-ol and cursors of C. saticus. since it had been suggested 
stigmasta-7.25dien-3/J-01) in seeds [ I] and secd- that a different sequence of intermediates may 
lings [Z]; cucurbitacins B and C in seedlings [-?I. be involved in the biosynthesis of Az5-sterols 

than for typical phytosterols such as sitosterol or 
stigmasterol[il]. A possible role of parkeol (an 

* On leave from the Institute of Organic Chemistry. Molda- isomer of cycloartenol) as a biogenetic precursor of 
vian Academ) of Science, Kiahiniev. U.S.S.R. cucurbitacins had been considered [?I, 


