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Abstract -A new glycotlavonc. luteolin 6C-(2’-O-cr-~mannosyl-8-D_glucoside). was characterized from whok plants 
of Poa annua. 

-- .-- -- 

Pw is a cosmopolitan genus of the Gramincae that 
comprises some 2C0 specks. Several introduced and native 
Poa spaits grow in Argentina but little is known of their 
chemical components. We have previously reported com- 
Rounds from Pea hew [ 1,2]. an Argcntinian plant toxic 
to cattk. 

In this paper we describe the identification of a new C- 
glycosylflavonc: luteolin dC-(2’-O-a-D-mannopyraoosyl- 
p-Bglucopyranoside) (luteolin 6-C-j?-ristobioside or 2”- 
O-z-~mannopyranosylisoorientin) (IL which was iso- 
lated together with tricin, orientin, isoorkntin and manni- 
tol from whok plants of Poa a.nmuz. Tricio 133, orkntin 
[4] and the triterpenoid frkdelinol [S] have been reported 
previously from this specks growing in other countries. 

As far as we know this is the first report of luteolin 6-C- 
B-ristobioside and there are no reports of thedisaccharide, 
2-Oa-~~nnopyranosyl-B-D_glucopyranoside. either in 
synthetic form or from a secondary mctabolitc. However, 
this sugar moiety is part of the glycopcptidc ristomycin A 
that belongs to thcvancomycingroupofantibiotics[6]. It 
has been cahed ristobiose due to its prcscnct in the 
ristotctrose unit, a tetrasaccharidc associated with the 
antibiotic mentioned above [6]. 

The UV spectrum of 1 with maxima at 269 and 347 nm, 
was similar to those reported for Ravones. The batho- 
chromic shifts of the UV bands of 1 with sodium 
methoxidc (Ai., = 58 nm) and sodium acetate (Ai.,, 
= 6 nm) suggested the prcscna of free 4’- and ‘I-hydroxyl 
groups, respectively. Moreover, the bathochromic shifts 
with aluminum chloride (A1, - 78 nm) and AICIJHCI 
(Ai., = 23 nm) showed the prcscm of a fraz S-hydroxyl 
and two fru orrho hydroxyl groups on the B ring These 
results suggested the aglycone was luteolin. 

Acid hydrolysis of 1 yielded mannose but no aglyconc 
was obtained suggesting the presence of a C-glycosidc 
because of its rcsistancc to hydrolysis. 

The ‘H NMR spectrum of I in DMSO-& showed two 
singkts of one proton each at 66.50 and 66.69 attributed 
to H-8 and H-3, respectively. The abscm of a signal at 
66.30 due to H-6, normally unaffected by C-glycosidation 
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in other positions, indicated the possibility of a 6-C- 
glycosidc. Moreover, two sugar moieties were present that 
gave two anomcric proton signals: one doubkt at 64.30 
with an equaroriakquatorial coupling (J,,* - J,, 
= 2 Hz) that was in agmcmcnt with that of a-methyl 
mannopyranoside (@netby) mannopyranoside: J,.2 

= J, = 4 Hzk the second doubkt appeared at 64.70 with 
an axial-axti coupling (J1.2 = J, = 8 Hz) indicating a 
/?configuration. 

The MS of pcrmcthytated 1 (M * m/z 764)exhibitcd the 
fragmentation pattern typical for a 2”-0-hexosyl-6-C- 
hexosylflavonc: abscna of M - I5 and M - 3 1 peaks and 
a base peak at m/z 529 (ion S) 173. 

The I- + 2’ interglycosidk linkage was further con- 
firmed by the ‘H NMR spectrum of pcraatylatcd 1. The 
acetyl protons at position 2 of tetraacetylC- 
glucosylbenzene were reported to be shkkkd by 0.3 ppm 
in relation to the other acetyl protons [8]. Therefore, the 
absence of proton signals in the region 6 1.70 I.80 of 
pcracttyl 1 indicated that the 2’-hydroxyl wassubstituted. 
In fact the aatyl sugar protons appeared at 61.97-2.05 
and those of the phrnolic aatyls at 62.35.2.50. Thus, D 
mannosc was linked to the 2’-hydroxyl of the C-hcxosyl 
moiety. The aglyconc was dctermirkd by ’ 'C NMR data 
due to its rcsistancc to hydrolysis. Thus, the “CNMR 
spectrum of 1 in DMSO-d, exhibited a signal at 93.3 ppm 
due to C-8 of luteolin and a signal at 108.0 ppm assigned 
to C-6 shifted to lower field ( + 8 to t 10 ppm) due to C- 
glycosidation [9]. Furthermore, C-S and C-7 of luteolin 
were slightly protected (0.1-2 ppm) due to 6-C- 
glycosidation [IO]. The glycosidation ctTcct on C-2” was 
cat IO ppm. thts signal appearing at 80.0 ppm. The 
anomcric carbon of the 0-mannopyranosyl unit was 
observed at 102.3 ppm and the other sugar carbons in the 
region 61.3-81.3ppm that inch&d another anomeric 
carbon from theC-glucosyl unit. Theglucose was p-linked 
to thcaglyconeon the basisof ‘H NMR data (64.70; J,,2 
- J, = 8 Hz) and “CNMR values (6, = 71.3: /3-C- 
glucopyranosyl bonded to an aromatic ring). 

Theaconfigurationofthcanomcrkcarbonofmannosc 
was further established by enzymatic hydrolysis with z- 
IIUMOShSC which gave Drnannosc and isooricntin. 

From these data we conclude that 1 is luteolin 6-C-(2’- 
04D-mannopyranosyl-j3-o-glucopyranoside). 

Other 2”-O-glycopyranosylC-glycopyranosides such 
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as spinosin (2.-O-B-o-glucopyranosylswertisin) [ 1 I] have 
been reported from other families. However, as far as we 
know, this is the first report of 0-mannopyranose attac- 
hcd to a C-glycoside. 

EXPfWMENTAL 

PIant mamid. Whok planti of Pea ~rmo were coIlacted in 
Ciudd Uniwxsiuris, Bucno6 Aiq Argentina. A voudxz spa+ 
men (BAFC 1343) was deposital in the H&urn of 
-10 de Biologia. Facultad de Cmciu Exactas y 
Na~uraka, Univcrsidad de Buenos Aires, Argcntiaa. 

Exrrocrion and isobon of rhe capwnrs. Dried ground 

wbok pk& were dcfaltai wiwith petrol (6&8@) and further 
extracted In a Soxhkt wirb MeOH. The McOH cxlrrct was cone 
10 a brown ruiduc (6.0% rcl 10 dry plunt) that was sucessivcly 
pcrcoktcd on polyamide with CHCl,. Ha0 and MeOH. The 
McOH frrtion was chromatograplnxl on a Scphdcx LH-20 
column using MeOH as clucnc giving three main frtions. +be 
firs1 was further chromatograpbcd on a Scphdcx LH-2Ocolumn 
(0 yield maonhol (mmp, GLC winrb wds) as a white ppt and 
1. I& saxxxl glvc orkndn and isoc&nlm, and the third tricio. 

Lurco/in &C-B_rur&bioridt (1). Mp. 2lbZM (McaCO); 
[a]g + 24” (~03 Pyk UViz” (nm)z 255. 269. 291 (sh), 
347; + NaOMc: 268,277 (&A 335 (rhL 40s; t AlCl,: 276.3001 (sh), 
425; t AlCl,/HCI: 263 (sh), 277.296 (ah), 370; t NaOAc: 275.324 
(rb), 40s; t NaOAc/BO,H,: 27L 42s. ‘HNMR (IO0 MHz; 
DMS&&) ppm 63.OC3.60 (m, sugar protons). 4.30 (d. IH. I,, 
- 2 Hzq H-l-), 4.70 (d, IH. J, - 8 Hz H-l’). 6.50 IS. IH. H-8). 
6.69 Is. I H. H-3). 6.92 (d. I H. Jo - 8 Hz_ H-S’), 7.42 (m, 2H. H-2’ 
and H-6’k “CNMR (25.2 MHz DMSOdh)ppcn: 61.3 (Cd’). 
6).3 (C-6-),66.7 (C-4-),70.2 (CXandC-3’A71.3 (C-l-),72.2 (C- 
2-and C-S’), 78.5 (C-3’).8O.O(C-2-A 81.3 (C-5-).93.3 (C-E), 102.3 
(C-l-), 102.4 (C-3), 104.8 (C-IO), loS.0 (C-6). 112.8 (C-2’). I IS.9 
(C-J’L 118.6 (Cb’), 120.9 (C-I’A I45 7 (C-3,). 149.9 (C4’L 156.2 
(C-9). 160.7 (C-S), 163.2 (C-2 and C-7), 181.3 (C-4) 

Permcrhy/utbn oj 1. A soln of I in DMF was pcrmcthylatcd 
wil NaH and Mel in tbc usual manner. MS of pamethyl I: m/r 

(%) 765 (M + I, 0.2). 764 (M, l.2), 545 (SD. 75.3). 543 (SO - 2. 
6.5),529 (S. 100.0),497 (S - 32.19.OA 385 (i.21.2A 371 (i.95.7). 369 
(i - 2H, 17.1). 355 (k 46.9). 

Acid hydro/ysrr oj 1.1(2 mg) in MeOH-Hz0 (I : I) was haled 
WI& 7% HCl in a smkd lube for I hr at LOO”. The aq. layer was 
ncu~ralizal with KICOJ and extrraed with n&OH 10 give 
kooriearin, orientin and other dazomposition pr0duU. 
Mannae was identifbtl from rbe dealtad aq. layer by c&TLC 
(allulosc F; n-BuOH-pyridieHzO. 6:4:3; R, ma- 058) 

and as th dditol x.etate (reduction of nunnose with NaBH. a( 

pH 9 followed by myhtion; GC: 3% ECNSS-M. 1.8 m kn#h, 
180”. im&rmal: R, pawctylrrrmairol: 27.65 tin). 

EnzymotL hydrolysis o/l. 1(2 mo) in citric acid-citrate buflcr 
@H 4.60) (0.2 ml) was incubated aI 37” wiIh 0.1 ml of a- 
mannosidax of Canac&a cnsi$xmis (5 mumI) (Boehringa~ 
Tolal hydrolysis was rhkxd after 48 hr gving o-man- and 
isoorkntin. TLC (silica gel: ElOAc-pyridmc Ha&McOH. 
8:2:1:0.5) R,: uoorkntin: O.ss; orientin: 0.6% 1: 0.10. hydro- 
lysare of 1: 0.57. HPLC (HzC&McOH-HOAc, 55:45:0.1; 
I.7 ml/tin) R, (mink imoorkntin: 3.2: orknlin: 3.6; hydrolysak of 
1: 3.2. HPLC (HzOMcOH-,HOAc, 7:3:0.1; 1.7 mljmin) R, 
(tin): 1 4.8. 

Paacayhrion oj 1. 1 (3me, was rayktcd Mlh 
Ac#-pyridiac io the usual mmocr. ‘HNMR of pcrrcccyl 1 
(lOOMHz_ cDcI,)ppn: 61.98-2.10 (m, 21 H. seven sugar ac- 
ctybA2.3&2.60 (m. I2 H. four pbmolic Ictcyls), 4.42 (d. IH. J,, 
- 2 Hz_ H-l’), 4.86 (d, IH. I, - 6 Hz. H-l’), 6.41 (s IH. H-3). 
6.44 (br 1. H-8), 6.52 (d, I H, lo - 7 Hz_ H-S’) (H-2’ ad H-6’ arc 
o~etippad Ah the CHCIJ ai~nal). 
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