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Abstract—From Gymnosperma glutinosum seven new and 14 known compounds were isolated. Six of the seven new
compounds have unusual B-rings with 2’-methoxyl groups. The seven new compounds are 5,7-dihydroxy-3,6,8,2",4",5'-
hexamethoxyflavone, 5,4',5'-trihydroxy-3,6,7,8,2’-pentamethoxyflavone, 5,7,4'-trihydroxy-3,6,8,2’,5'-pentamethoxy-
flavone, 5,7,4',5 -tetrahydroxy-3,6,8,2’-tetramethoxyflavone, 5,7,4',5'-tetrahydroxy-3,6,2'-trimethoxyflavone, 5,7,4°,5'-
tetrahydroxy-3,2'-dimethoxyflavone and 3,5,4'-trihydroxy-6,7,8,3 -tetramethoxyflavone. In addition, the following
known flavonoids were isolated: 5,7,2'-trihydroxy-3,6,8,4',5'-pentamethoxyflavone, 5,7,2'4'-tetrahydroxy-3,6,8,5"-
tetramethoxyflavone, 5,3'-dihydroxy-3,6,7,8,4'5'-hexamethoxyflavone, 5,7,3-trihydroxy-3,6,8,4',5'-
pentamethoxyflavone, 5,7,3', 5'-tetrahydroxy-3,6,8,4"-tetramethoxyflavone, 5,7,3'4,5'-pentahydroxy-3,6,8-trimethoxy-
flavone, 5,7,3'5'-tetrahydroxy-3,6,4-trimethoxyflavone, 5,7,4'-trihydroxy-3,6,8,3'-tetramethoxyflavone, 5,7,3',4'-tetra-
hydroxy-3,6,8-trimethoxyflavone, 3,5,7,3',4'-pentahydroxy-6,8-dimethoxyflavone, 5,7,4'-trihydroxy-3,6,8-trimethoxy-
flavone, 5,7,3'4'-tetrahydroxyflavone, 8-C-glucosyl-5,7,4"-trihydroxyflavone and 5,7,3’4'-tetrahydroxyflavone 7-O-
glucoside.

INTRODUCTION cones (1-19), one C-glycosylflavonoid (20) and one O-
glycoside (21). All new compounds (1-7) are aglycones

The shrubby, monotypic - Gymnosperma glutinosum including six 2’-methoxyflavonol 3-methyl ethers (1-6).

(Spreg.) Less is distributed from Guatemala through
Mexico into the southwestern United States. It is highly
variable throughout its range, and occupies a variety of
habitats from extremely dry, rocky hillsides in the north to
relatively humid mountain sides in the south. This species
contains toxic compounds which adversely affect lives-
tock that eat it [1], and it is noted for the sweet aroma
which rises from the plants after a desert rain. Gymno-
sperma is closely related to Gutierrezia and presumably
arose out of perennial and woody Gutierrezia stock. As
part of a continuing chemotaxonomic study of the
‘Gutierrezia—X anthocephalum complex’ in North America R! R? R* R* R® R®
[2-7], we report here from Gymnosperma glutinosum the
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1

isolation of 21 flavonoids including seven new ones. The 2 OMe Me OMe Me H H
flavonoid chemistry of this species is similar to that of 3 OMe H OMe Me H  Me
woody species of Gutierrezia: namely, large quantities of 4 OMe H OMe Me H H
flavonoids, mostly with 6,8-oxygenation as well as flavo-

nol 3-methyl ethers with rare 2’-oxygenation [2-5]. The S OMe H H Me H H
present chemical results support the close relationship of 6 H H H Me H H
the shrubby, monotypic Gymnosperma to the shrubby 8 OMe H OMe H Me Me
Gutierrezia species. Moreover, in terms of flavbnoid 9 OMe H OMe H H Me

chemistry, the relationship is closer than that of woody
Gutierrezia species to herbaceous Gutierrezia species; the
latter mainly produce flavonoids without 6,8-oxygenation
and these in relatively low amounts [6, 7].

RESULTS AND DISCUSSION

Extraction of the ground air-dried leaves and stems of
Gymnosperma glutinosum afforded 21 flavonoids, 19 agly-

* Permanent address: Wuhan Institute of Medical Science,
Wuhan, China. RW R R
+Permanent address: Hubei College of Chinese Traditional 18 OMe OMe OMe
Medicine, Wuhan, China. 20 H H Glu
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Table 1-1. *H NMR data for flavonoids | 3*
(90 MHz. o-scale in ppm. TMS as int. standard}

Methoxyl groups

CDCl, CDCH, CoDy
F“]avol10lds PR [T — S
(underivatized) H-3 H-6 3 & 7 8 ha 4 3 3 6 7 5 i 4 by
1:5,7-OH 664 704 398 ZRO 405 3R89 3R89 394 175 L& TTq 3300 337 3144
3,682°4'.5-OMe
2:54'5-OH 6.68 716 38% 368 391 411 3%l IR 6% 36 AX3I 319
3,6,7.8,2-OMe
3:5,74-0OH 6610 706 399 3x0 404 384 39y 3 T0 AaT ER R 336

36825

* Al signals in Table t 1 are singlets.

Table 1 2. "HNMR data for TMSI ether of flavonoids 17
(90 MHz. d-scale iz ppm. TMS Gy int standard)

Oy
Fiavonoids - - - e
as TMS1 ether H-6  H-¥ M. B2 HS 0 fe 3 & 7
157 -0H [N 696 A83 174
16824 5-0OMe 15 (5) () (8]
254 5 -0H Hdd 6894 38T 376 37%
16782 -OMe it i 3 N is)
3:574-0OH £52 Awd o AR4 37
1682 .58-0OMe {5 N in i)
4:374 5-0OH £ 6 aN7 o 377 ATR
! i) i {5
R 6.46 Godh GG 1 T9 3
362 -OMc is) () {1 ] {si
6574 5-0OH 016 624 R [ A R
L3 -OMe {d) {3 [ (s [
: 4-0OH TR LRy TR IR0 393

6783 -OMe ' 1 lefed ) ish {5
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Two 2’-hydroxyflavonol 3-methyl ethers (8, 9) previously
known from Gutierrezia microcephala and G. grandis
[2, 5] were also isolated. Detailed data are presented only
for the seven new compounds 1-7.

Evidence for compounds 1-6 being 2'-oxygenated flavonol
3-methyl ethers

The oxygenation patterns of 1-6 were determined from
their 'H NMR spectra (Tables 1-1 and 1-2), UV spectra
(Table 2) and unusual paper chromatographic properties.
High R, values on TLC in both TBA and aq. 159, HOAc
on cellulose plates (Table 5) are characteristic of 2'-
oxygenated flavonol 3-methyl ethers and 2’,6'-dioxy-
genated flavones [3]. Band I in the MeOH UV spectra of
the new compounds 1-6 appeared in the range
345-365 nm (345 for 1, 358 for 2, 352 for 3, 355 for 4, 346
for Sand 347 for 6) and the characteristic intensity ratio of
Band 11 to Band I was between 2.47 and 2.88 to 1.0; that is,
for 2’-oxygenated flavonol 3-methyl ethers Band II is
about 2.5 times as intense as Band 1. These data suggest
that 1-6 are 2'-oxygenated flavonol 3-methyl ethers [5].

Evidence for compounds 1-4 being substituted at all
positions except 3’ and 6’

The two one-proton aromatic singlets (H-3" and H-6')
in the *H NMR spectra (Tables 1-1and 1-2) indicated that
1-4 have the 3,5,6,7,8,2',.4',5'-oxygenation pattern, the
same oxygenation pattern as two known compounds
which were also isolated from this species, namely, 5,7,2'-
trihydroxy-3,6,8,4",5'-pentamethoxyflavone and 5,7,2",4'-
tetrahydroxy-3,6,8,5'-tetramethoxyflavone [3].

5,7-Dihydroxy-3,6,8,2' 4’5 -hexamethoxyflavone (1)

The mass spectrum of 1 exhibited a [M]" at m/z 434
(85 9,) suggesting an aglycone with two hydroxyl and six
methoxyl substituents. Ions at m/z 403 (12 %), 195 (3%)
and 167 (3 %), which correspond to[M — 31]*,[B,]* and
[B, —281" and the absence of [M — 17]*,[B4] " and [B,

—15]" indicated that 1 is a 2"-methoxyflavonol 3-methyl
ether and not a 2'-hydroxyflavonol 3-methyl ether [3].
Compound 1 appeared purple on paper under UV light
with and without ammonia indicating 5-hydroxyl and 4'-
methoxyl groups. In the UV spectra a free 7-hydroxyl
group was indicated by the shoulder at 325 nm in sodium
methoxide and was established by a bathochromic shift
(+ 14 nm) of Band Il in sodium acetate relative to Band 11
in the methanol spectrum [8]. With the two hydroxyl
groups assigned to the 5 and 7 positions, the six methoxyl
groups must be at the other six available positions, that is,
C-3,6,8,2",4" and 5. In the 'H NMR spectra, the benzene-
induced shifts of the methoxyl proton signals (Tables 1-1
and 1-2) supported these assignments for the six methoxyl
groups. Thus, the new structure is 5,7-dihydroxy-
3,6,8,2",4'.5'-hexamethoxyflavone; all other spectral find-
ings including ' *C NMR data supported this assignment.

54,5 -Trihydroxy-3,6,7,8,2"-pentamethoxyflavone (2)

As for 1, ions [M — 317" at 389 (21%), [B,]* at 167
(10%) and no [M—17}7, [Be]* and [B,—15]" frag-
ments in the mass spectrum of 2 indicated that 2 wasa 2'-
methoxyflavonol 3-methyl ether. The purple colour on
paper under UV light turned to yellow with ammonia
indicating free 5- and 4’-hydroxyl groups. Moreover, 2
gave an orange colour when sprayed with NA reagent
(Table 5) indicating a free ortho-dihydroxyl system in the
B-ring [8]. The ortho-dihydroxyl group in the B-ring was
confirmed by UV spectral data: in the sodium acetate +
boric acid spectrum Band I appeared at 378 nm (+ 20
relative to Band Iin methanol). The MS of 2 gave [M] ™ at
m/z 420 (100%;) for a flavonoid aglycone with three
hydroxyl and five methoxyl groups. With the assignment
of the three hydroxyl groups to the 5,4’ and 5' positions
and to accommodate the 3,5,6,7,8,2'.4',5-oxygenation
pattern, the five methoxyl groups must be at 3,6,7,8 and 2’
positions. The spectral findings (Tables 1-3) es-
tablished 2 to be 5,4’ 5'-trihydroxy-3,6,7,8,2'-penta-
methoxyflavone, a new natural product. ' 3C NMR data
were in accord with this structure.

Methoxyl groups

cal,

CoDs

8 2 ¥ 4 5 3 6 7 8

388 383 372 383 387 367 i
) OO O (s)
399 376 385 371 368 379
() (9 ) ) )
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(s) (9 5 B © (s)
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Table 2.
MeOH
Flavonoids {Band 11/Band l)* Nd()ML
1:5,7-OH 262 346 276 325 sh 276
3,6,8,2'.4',5-OMe {2.58) 365 365
2:54'5-OH 266 358 270 397 282
3,6,7,8,2-OMe (2.47) (dec.j
3:5,7.4-OH 265 352 275 345sh 277
3,6,8.2,5-OMe (2.83) 378 365
4:574'5-OH 265 355 275 340 sh 278
3,6,8.2’-OMe {2.88) 365 (dec.y 410
5:5,7,4.,5-OH 260 346 268 337 sh 273
3,6,2-OMe {2.10} 385 {dec) 410
6:5.7,4"5-OH 258 300 270 325 271
3,2-OMe 347 (2.58) 385 (dec.) 451
7:3,54-OH 260 280 sh 267 447 272
6,7,8,3'-OMe 350 sh 380
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UV data for flavonoids 1 7

*Numbers in parentheses represent ratio of Band 1l to Band L.

Table 3. Mass spectral data for flavonoids 1-7 [EIMS 4probe) eV, miz wd mn]

Flavonoids M7 [M— 5] (M- 311" [M-~ 41]
1:5,7-OH 434 419 403 391
3,682 4.5-OMe  (85) {106 (2 (6)
2:545-OH 42 408 89
3,6,78,2-OMe (100} (97) {21
3:5,74-OH 420 405 389 377
3,6,8,2.5-OMe (75) (100) (14) (3)
4:574 5-0OH 406 391 37€ 363
3,6,8,2-OMe (98) (100} (25 (6)
5:574.5-0OH 376 361 3453 333
3,6,2-OMe {100) {49} 45} (20)
6:5,7,4.,5-0OH 346 334 35 303
3,2-OMe (97) (12) {100) (12
7:3,54-OH 390 375 347
6,7,8.3-OMe (92) {100) 25)

5,7.4'-Trihydroxy-3,6,8.2".5 -pentamethoxyflavone {3)

The MS of 3 established a flavonoid with five methoxyl
and three hydroxyl groups: [M]™ at m/z 420 (75°,)
corresponding to C;,H;,0,, (Table 3). When the com-
pound was viewed on paper under UV light it appeared as
a purple fluorescent spot which changed to yellow with
ammonta in accord with free 5- and 4'-hydroxyl groups.
The remaining hydroxy!l group was assigned to the 7
position on the basis of UV spectral data: Az Band 11
sodium acetate-methanol: + 11 nm and the presence of
shoulders at 345 nm in sodium methoxide and 325 nm in
sodium acetate. The five other oxygenated positions,
3.6,8.2" and 5. must be occupied by methoxyl groups.
These assignments were further supported by MS data: an
A-ring with two hydroxyl and two methoxyl groups and a
B-ring with one hydroxy!l and two methoxy!l groups was
suggested by ions [A, —15]7 at m/:z 197 (1971 [A,

mix‘nn]>
AICE, AICTH, HCi NaOAc NaOAc-H;BO;,
330 sh 276 360 276 325 265 351
410 sh 415 sh 363
425 281 376 270 382 270 37K
415 sh
330 sh 277 330sh 276 325sh 266 356
365 RIcN:
325 sh 275 320 sh 174 335sh 268 375
362 415 sh ATE
320 277 320 267 366 265 300 sh
350 370
310 sh 2780 310 sh 266 365 260 367
390
385 272 384 265 400 262 280 sh
447 4345 sh 350 sh 380
[A + H (A3 [A - 18] [A, - 43]" [B.]" [B:- 281"
{97 1649 195 167
14 it i3y {3
227 M IN3 167
{33 P16y i fids
213 212 187 inh 181 153
(4) i3 19 ity {13 {3)
213 197 16y 167 139
{5 (16) (12 (12 i3
i83 167 G 167 139
10y 3 3
153 152 167 139
[t} (&) {9} 16)
83 151
ih {1
— 431" atm;z 169 (13 “{,) {B] atmzI81(137 Jand [B,
— 28] atm/z 153 (37} That 315 a 2"-methoxyflavonol 3-
methyl ether, as are l and Z. was confirmed by MS
fragments of {M — 311", {B,]" and [B, - 28] and the
absence of ionsfor [M —~ 171" [B,] and [B, ~ 15} All

of the above results as weil as ihc THONMR data (Table 4
indicated that 315 the new flavonol 3-methyvi ether, 8747
trihydroxy-3,6.827 5 -pentamethonvflavone,

5.74° 8 - Tetrahydrox - 3682 erramethoxyflarone (4)

Compound 4 also possesses a 3567824 5 -oxyge-
nation pattern as noted in the intial discussions. The MS
of 4 exhibited a molecular ion at m. 2 306 (98° ) for
CioH Oyt accord with a flavonoid containing four
hydroxyl and four methoxyl groups. Colours on paper
{purple without NH, and vellow with NH, under L'V
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Table 4. 13C NMR chemical shifts for flavonoids 1-5
(90.8 MHz, 6ppm in DMSO-d)

1:5,7-OH
Carbons 36,824’ 5- 2:54,5-OH 3:5,74'-OH 4:5,74'5-OH 5:574',5-OH
OMe 3,6,7,82-OMe  3,6,82",5-OMe 3,68,2'-OMe 3,6,2’-OMe
A- and C-ring
2 145.06 145.00 145.90 145.73 148.98
3 138.59 138.70 139.44 137.67 138.75
4 178.34 178.68 179.15 176.73 178.35
5 147.91 148.20 148.58 14792 152.66
6 131.30 135.52 131.92 133.80 131.25
7 156.06 157.50 156.96 160.52 157.32
8 127.66 132.54 128.42 129.54 94.02
9 152.26 151.30 151.22 154.55 156.72
10 103.87 107.19 104.73 101.38 105.21
B-ring
I’ 109.86 108.81 111.42 109.53 109.45
2 150.59 149.26 151.22 149.02 151.25
¥ 98.66 100.96 98.66 99.33 101.15
4 152.03 152.29 152.04 150.84 152.29
5 142.38 138.87 140.46 139.02 138.75
6 114.41 117.07 117.34 117.17 117.18
Methoxyl groups
3 60.92 61.69 61.45 59.82 60.03
6 60.07 61.47 60.54 59.73 60.03
7 60.92 60.01
8 59.90 60.60 60.45 59.14
2 56.38 56.12 56.27 5595 56.26
5 56.38 56.77

Table 5. Chromatographic data (R, x 100 and colour*) of flavonoids 1-7
(on cellulose plates)

Flavonoids 159, aq. HOAc TBAt UV  UV/NH,; NA}

1:5,7-OH 76 94 P P
3,6,8,2',4",5-OMe

2:54',5-OH 75 93 P dy Or
3,6,7,8,2"-OMe

3:5,74-OH 79 92 P dy Y
3,6,8,2',5-OMe

4:5,7,4,5-OH 78 94 P dY Or
3,6,8,2'-OMe

5:5,7,4.5-OH 74 91 P dy Or
3,6,2-OMe

6:5,7,4',5-OH 63 93 P dy Or
3,2-OMe

7:3,5,4’-OH 9 89 dy Y Y
6,7,8,3-OMe

*P = Purple, dY = dull yellow, Or = orange.

+TBA = t-butyl alcohol-glacial acetic acid—water, 3:1:1.

tNA = Dissolving 1 g of Naturstoffreagenz A (2-aminoethyl diphenyl-
borate, Carl Roth Co., F.R.G.) in 100 ml of absolute MeOH.

light and orange with NA) indicated free 5-, 4- and 5- 5,7.4',5'-Tetrahydroxy-3,6,2'-trimethoxyflavone (5)
hydroxyl groups. The UV spectra (Table 2) supported

these assignments and further indicated a free 7-hydroxyl The MS of 5 (Table 3) gave a molecular ion at m/z 376
group. Comparison of MS, 'HNMR and UV data (100%) in accord with a flavonoid containing four
indicated that 4 and 3 have the same A-ring and 4and 2 hydroxyl and three methoxyl groups. The 'H NMR of the
have the same B-ring. Thus the structure of this new TMSi ether of 5 exhibited a one-proton singlet at 4 6.90
compound (4) is  5,7,4'5'-tetrahydroxy-3,6,8,2'- (1H, s5) and a signal at 6 6.46 (2H, s) (in CCl,) for two
tetramethoxyflavone. protons. Two of the proton signals (§6.90 and 6.46) are
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similar to those for brickellin (22) (at 4 6.90 and 6.45 in
CCly) [9, 10] corresponding to H-6" and H-8. The third
aromatic proton signal at ¢ 6.46 is assigned to C-3’
primarily using the same arguments as used for the other
2'-oxygenated flavonol 3-methyl ethers, namely: the high
R, values on cellulose plates in both 15 %, aq. HOAc (0.74)
and TBA (0.91) and the high intensity of Band Il to Band |
in the MeOH UV spectrum as well as Band | appearing at
346 nm suggested that 5is a 2',4",5"-oxygenated flavonol
3-methyl ether. Therefore, 5 has the same 3,5,6,7,2".4°5-
oxygenation pattern as brickellin (22). This new natural
product appeared purple on paper under UV light and
turned yellow with ammonia and orange with NA,
indicating the presence of a tree S-hydroxyl group in the
A-ring and an ortho 4".5-dihydroxyl system in the B-ring.
UV spectral data supported these assignments and sug-
gested a free 7-hydroxyl group on the basis of Band HI at
337sh in NaOMe (Tabie 2). The structure of Sas 5,74°.5'-
tetrahydroxy-3,6,2"-trimethoxyflavone was confirmed by
C NMR data {Table 4).

5,74".5 -Tetrahydroxy-3.2 -dimethoxyflavone (6)

In addition to two one-proton singlets at 86.46 (H-3')
and 6.91 (H-6'), the 'H NMR spectrum of TMSi ether of 6
(in CCl,) (Table 1) also exhibited two A-ring meta-
coupled proton resonances at 06.16 and 6.24 correspond-
ing to H-6 and H-8, thus 6 has 4 3,5.7.2".4" 5 -oxygenation
pattern. The MS of 6 exhibited a molecular ion at m/z 346
(97 %) for C,-H 4,04 1n accord with a flavonoid contain-
ing two methoxyl and four hydroxyl groups. Other ions
were observed for [M —31]" at m/z 315 (100%,), [A,
+ 177 atm/z 153 (582, [B.]" atm/z 167 {97 )and [B,
— 2817 at m/z 139 (69,) however [ragments for [M
—17}17,[Bg]  and [By, — 15]" were not present. The UV
data (Table 2) together with the characteristic R, values
[3, 5] indicated that the two methoxyl groups were located
at the 3 and 2’ positions. Thus, the four hydroxyl groups
can be assigned to the 5,73  and 4" positions. The colours
on the paper under UV light without and with ammonia
or NA (Table 5) supported a 5-hydroxy! group in the A-
ring and an ortho 4'.5'~-dihydroxyl system in the B-ring.
The UV spectral data (Table 2) confirmed the free 7-
hydroxyl group as well as the 5-4" and 5-hydroxyl
groups. Thus 6 15 574" 5-etrahydroxy-3.2"-di-
methoxyflavone.

3,54 -Trihydroxy-6,7 8,3 ~tetramethoxyfluvone (1)

The dull yellow colour on paper under UV light
suggested that 7 is a S-hydroxyflavonol and not a 5-
hydroxyflavonol 3-methyl ether as were the other six
compounds {1-6). Since the "H NMR of 7 (TMSi ether in
CClL,) only showed B-ring signals characteristic for H-5',
H-2" and H-6', respectively, at 46.89 (1H, Jd, J = 9 Hz).
7.73 (1H, dd, J = 9 Hz and 2.5 Hz) and 782 (1H. d. J
= 2.5 Hz) in the aromatic region, 7 must be a flavonol
with a 3,5,6,7,8.34'-oxygenation pattern. A f{ree 4'-
hydroxyl group is indicated by a bathochromic shift of
Band I of + 67 nm with an increase in intensity in the
sodium methoxide spectrum relative 10 Band 1 in the
methanol spectrum. The MS of 7 exhibited a molecular
ion peak at m/z 390 (92 %) for C,,H O, in accord with a
flavonoid containing four methoxyl and three hydroxyl
groups. With the assignment of the three hydroxy! groups
to the 3.5 and 4’ positions, the four methoxyvl groups must

be at the 6,7.8 and 3’ positions. All other spectral data
supported the structure of 7 as 3.54'-trihydroxy-6.7.8,3'-
tetramethoxyflavone.

All known compounds, except the C-glucosylflavone
20, were identified by UV, "HNMR, MS and com-
parisons with authentic samples. The identity of 20 was
determined by UV, "H NMR of its TMSi ether. MS of its
PM derivative {117 and comparison with an authentic
sample.

General comments on -oxyvgenated flavonol 3-methyl
ethers

We ﬁreviousl}; reported 11 flavonoids with 2°4°5"-
oxygenation from Gurierrezia grandis and G. microcephala
{2, 3. 5] Ofthe 11, erght are 2-hydroxyflavonel 3-methyl
cthers and three are 2’-hydroxyflavones. In this study, we
have characterized six 2 -methoxyflavonol 3-methyl
ethers, in addition 0 two known 2'-hydroxyflavonol 3-
methyl ethers {3} 2'-Methoxyflavonol 3-methyl cthers
exhibit the same characteristic UV, 'H NMR spectral and
TLC properties as 2'~hydroxyflavonol 3-methyl ethers.
However, the M$ of 2-methoxyflavonol 3-methyt ethers
do not yeeld the characteristic fragments [M —17]",
[By] and [B,-—-15]" of the 2-hvdroxyflavonol 3-
methyl ethers. Instead. they give a characteristic fragment
for [M~31]".In the 'HNMR spectra of Ravonol 3-methyl
ethers with 24" 5-oxygenated B-rings. the largest
benzene-induced  shifts Bepe o, = 001 to
+0.52 ppm) tor methoxyl proton signals was noted for
the 2'-methoxyl group (Tables 1-1 and 1-2). The benzene-
induced shifts of 4'- and 3 -methoxyl groups are less than
those of the 2 -methoxyl groups and when the 6 and §
positions are occupied by methoxyl groups as in 2, the
methoxyl signal for the 7-methoxyl group appears in the
range 3.48.-3.68 ppm in C D, (Tables 1-1 and 1-2)

EXPERIMENTAL

Plant material. Gymnosterma glutinosum was collected on 5
June 1981 from the State of Neuvo Leon, Mexico. on Highway 40
between Monterrey and Saltilo on the road to Microondas
Mariposa by Mark Leidig and Meredith Lane. A voucher
specimen is on deposit in the Plant Resources Center at the
tniversity of Texas at Austin (Lane No. 2584).

Extraction and isolation. Ground. air-dried leaves and stems
(1.4 kg) of Gymnosterma glutinosum were exhaustively extracted
inaq. MeOH. first in 85", concn {ollowed by 507 concn. These
two extracts were coned, combined and evapd under red. pres.
untii only H,0 remained. The aq. layer was partittoned with
CH,Cly and EtOAc The CHLCL fractions were evapd to dryness
in racue {yield: 179 g. dry wt and transferred to a short, large
diameter column containing 700 g cellulose powder {Merck) and
eluted successively with 257, aq. HOAcand 357, aq. HOAc¢ until
the chlorophylls (red colour under the UV light) moved close wo
the stopcock of column. Al eluates were combined and evapd to
dryness. The cleaned-up CH,Cl, and EtOAc extracts (68.4 g and
15 g, respectively) were chromatographed over Polyclar AT
{GAF Corp.) columns packed inttially with toluene MeOH
(19: 1rand gradually increased to pure MeOH in 107 increments
and finally with Me ,CO HLO 112 1) The material in each band.
which were monttored on the column with UV light, was
collected. dried and separated by PO, using 1537, HOAc or 337
HOAc on Whatman 3 MM paper. Final purification of each
compound for spectral analysis was by standard procedures [ 8]

using 75, or Y, MeOH over Sephadex LH-20 columns.



Flavonoids from Gymnosperma glutinosum

Compounds 1-3, 7-11, 15and 18 were isolated from the CH,Cl,
fraction, compounds 5, 6, 13, 16, 17 and 19-21 from the EtOAc
and compounds 4, 12 and 14 from both the CH,Cl, and EtOAc
fractions. Although ground leaves and stems were used for
isolation of flavonoids, the 2D-PC (15% HOAc and TBA on
Whatman 3 MM) of MeOH extract of unbroken leaves and
stems revealed that most of the flavonoid aglycones were on the
external surface.

Derivatization. Permethylations were achieved using
Methelute (Pierce) and trimethylsilylations were done as de-
scribed in ref. [8].
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