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Abstract—An investigation of Schizogyne glaberrima afforded in addition to known compounds 3-(acetoxy-methyl)-6-
methyl-5-methoxy-benzofuran, 10-acetoxy-8,9-cpoxy-6-methoxy-thymol isobutyrate, 10-acetoxy-8-hydroxy-9-
isobutyryloxy-6-methoxy-thymol, 8-hydroxy-9,10-isobutyryloxy-thymol and 8,10-dihydroxy-9-isobutyryloxy-thymol,
five new thymol derivatives, 8-ethoxy-9-isobutyryloxy-thymol, 10-acetoxy-8,9-dehydro-6-methoxy-thymol isobutyrate,
6-acetoxy-8,9-dehydro-9-carbomethoxy-10-hydroxy-thymol and 8,9-dihydroxy-10-isobutyryloxy-6-methoxy-thymol.

INTRODUCTION

This study is a continuation of our work on the con-
stituents of the genus Schizogyne [1], which has been
shown to produce thymol derivatives. We have previously
isolated five such compounds: 3-(acetoxy-methyl)-6-
methyl-5-methoxy-benzofuran, 10-acetoxy-8,9-epoxy-6-
methoxy-thymol isobutyrate, 10-acetoxy-8-hydroxy-9-
isobutyryloxy-6-methoxy-thymol, 8-hydroxy-9,10-
isobutyryloxy-thymol and 8,10-dihydroxy-9-
isobutyryloxy-thymol. In the present paper, we describe
the isolation of five new thymol derivatives obtained in
small quantities.

RESULTS AND DISCUSSION

The aerial parts of Schizogyne glaberrima DC [2]
afforded a complex mixture of ten thymol derivatives
which were separated by repeated TLC. Their structures

were deduced by spectroscopic methods and a few
chemical transformations.

8-Ethoxy-9-isobutyryloxy-thymol (1) was obtained as
an oil. The mass spectrum indicated a molecular ion at
m/z280 in agreement with the molecular formula
C,6H2404. The 'H NMR spectrum was in agreement and
was typical of a 1,34-trisubstituted aromatic ring
(Table 1). The IR sPectrum showed the presence of a
hydroxyl (3300 cm ™ '), ester (1730 cm ~ !) and an aromatic
ring (1610, 1460 cm™'). This substance may have been
formed during the extraction process.

Acetylation of 1 with acetic anhydride in pyridine at
room temperature afforded the monoacetate oil (l1a)
whose structure was in accordance with its 'HNMR
spectrum (Table 1). The IR spectrum indicated the pre-
sence of an ester (1750-1725 cm™?). Its > CNMR spec-
trum (Table2) was in agreement with the proposed
structure.

Table 1. '"HNMR spectral data for compounds 1, 1a, 3, 4, 6 and 10

1 1a 3 4 6 10

H-2 6.7 brs 686brs 675s 6.69 s 6.7s 6.6 s
H-5 692 (9* 1734 (9 683 s 6.51 s 6.86 s 698 s
H-6 664 brs 7039
H-7 227s 233s 22s 216s 230 s 215 s
H9 4442 44 s 539brs 6365 50brs 455

dd (10} 522brs 4.40 dd (10)
H-10 165s 1.6s 48 br s 505s 73s 384 s
MeOAr 383s 380 s 375 s
Ac 228s 21s 203 s 215 s
C(Me), 1.08 (7) 1.08 (7) 1.27 (D) 1.02(7) 113(7)

256 m 25m 276m 256m 256m
OCH;Me 345c¢ 325¢
OCH;Me 106t 1.06 ¢
COOMe 3.77s 377 s

*Figures in parentheses are coupling constants in Hz.
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Table 2. '3C NMR spectral data for compound 1, 1a, 3, 4, 6 and 10

1 1a 3 4 6 10
C1 1396 1389 122 1353 1267 1297
c2 1174 1247 1244 1187 1245 1200
c3 1558 148.5 1404 1514 1413 149.6
c4 1265 1299 1274 1209 1275 1204
(X 1270 1285 1107 1218 1113 108.7
(oX 1203 1264 1460 1467 1552 1509
C-7 209 208 160 160 160 158
c-8 776 772 1460 1288 1308 78.6
c9 668 68.5 1167 1116 596 65.6
C-10 209 220 66.1 626 1367 672
OMe 55.6 56.1
OAc 214 209 206 207

1708 1670
OCOR 1763 176.5 178.7
C(Me), 339 340 340 339 340
C(Me), 18.7 189 189 188 18.8
OCH,Me 153 154
OCH,Me 59.7 58.2
COOMe 559 56.1
1638
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10-Acetoxy-8,9-dehydro-6-methoxy-thymol iso-
butyrate (3) was isolated as an oil. The mass spectrum
clearly indicated the molecular formula C,,H;,0s. Its IR
spectrum showed absorptions at 1740 cm ™! (ester) and
1665 and 1500 cm ™! (aromatic ring). The 'H NMR was
characteristic of a 1,2,4,5-tetrasubstituted aromatic ring
(Table 1). Its structure was confirmed by the !*CNMR
spectrum (Table 2).

6-Acetoxy-8,9-dehydro-9-carbomethoxy-10-hydroxy-
thymol (4) had the molecular formula C, 4H,¢0¢. The IR
spectrum indicated the presence of a hydroxyl
(3300cm %), an ester (1730 cm™~!) and an aromatic ring
(1500, 1460 cm ~!). The 'H NMR spectrum was character-
istic of a 1,2,4,5-tetrasubstituted aromatic ring (Table 1).
The structure was confirmed by its 13C NMR spectrum
(Table 2).

10-Acetoxy-8,10-dehydro-9-isobutyryloxy-6-methoxy-
thymol (6) was obtained as an oil. The molecular ion at
m/z 322 was in agreement with the formula C,,H,,0s.
Strong unconjugated carbonyl absorptions (1750 cm™?,
br) were assigned to the acetate and isobutyrate moieties.
The acetate assignment was supported by the broad
absorption at 1210 cm ™. The structure is supported by
its '"HNMR spectrum (Table 1).

Acetylation of 6 with acetic anhydride in pyridine at
room temperature afforded a monoacetate with a molecu-
lar ion at m/z 364. The structure of 6 is consistent with the
!3C NMR spectrum (Table 2). However, the stereochem-
istry of the 8(10)-double bond could not be assigned with
certainty, Inspection of the 'H NMR spectrum suggested
a Z-configuration because the signal at 7.3 is modified in
the acetate.

8,9-Dihydroxy- 10-isobutyryloxy-6-methoxy-thymol
(10) was isolated as an oil, with a molecular ion at m/z 298
in agreement with the molecular formula C,;H;,06. Its
IR spectrum showed absorptions characteristic of hydro-
xyls (3375 cm ™ !), an ester (1725 cm ') and aromatic ring
(1500, 1465 cm ™ '), The 'H NMR spectrum showed char-
acteristic signals of a 1,2,4,5-tetra-substituted aromatic
ring (Table 1). The structure of the product was confirmed
by its 13 CNMR spectrum (Table 2).

3-(Acetoxy-methyl)-6-methyl-5-methoxy-benzofuran
(2), 10-acetoxy-8,9-epoxy-6-methoxy-thymol isobutyrate
(5), 10-acetoxy-8-hydroxy-9-isobutyryloxy-6-methoxy-
thymol (7), 8-hydroxy-9,10-isobutyryloxy-thymol (8) and
8,10-dihydroxy-9-isobutyryloxy-thymol (9) were also iso-
lated and have been described in a preliminary communi-
cation [1]. Compound & was first isolated from Ageratina
glabrata by Bohlmann et al. [3] and 9 from Brasilia
sickii [4].

EXPERIMENTAL

'HNMR spectra were recorded at 60 and 90 MHz and
13C NMR at 25 MHz in CDCl; with TMS as internal standard.
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Analytical TLC was performed on silica gel and CC was on silica
gel. The plant material was extracted with EtOH.

Schizogyne glaberrima DC, collected in Maspalomas (Gran
Canaria), was identified by Dr. David Bramwell from Botanical
Garden of Las Palmas, where a specimen is deposited
(Herbarium no 552/86-2-17). The aerial parts (1 kg) afforded
50mg1,30mg2,25mg 3,20 mg 4,200 mg 5,30 mg 6,210 mg 7,
100 mg 8, 25 mg 9 and 20 mg 10.

8-Ethoxy-9-isobutyryloxy-thymol (1). Oil (CeHe)
IR vSHC em ~1: 3300 (OH), 1730 (ester), 1610-1460 (aromatic).
MS m/z (rel. int.): 280 (1.6) [M]* (C16H2404), 192 (1.4), 179
(57.6). 165 (12.7), 147 (37.3), 71 (49.4).

Acetylation of compound 1, Compound 1 (30 mg) was dis-
solved in Ac,O and pyridine. The soln was left for 12 hr, then
concd in vacuo to give the monoacetate which was purified by
silica gel CC: oil; IR SHCls cm ™ 1750-1725 (ester), 1610-1460
(aromatic).

10-Acetoxy-8,9-dehydro-6-methoxy-thymol isobutyrate (3). Oil
(vellow gum). IR vSHOL: 1740 (ester), 1615, 1500 and 1460
(aromatic ring). MS m/z (rel. int.): 306 (71.35) [M]* C,,H,,0s,
264 (2.7)[M — C,H,01", 236 (63.8) [M — O=C=C(Me),]*, 194
(62.5) [M — O=C=C(Me), — C;H,0]*, 176 (100), 71 (44.5).

6-Acetoxy-8,9-dehydro-9-carbomethoxy-10-hydroxy-thymol
(d). Oil; IRvSHC: 3300 (OH), 1739 (ester), 1500 and 1460
(aromatic ring). MS m/z (rel. int.): 280 (0.8) [M]* (C,4H,4O¢),
221 (0.8) [M —CO,Me]*, 195 (26.57), 192 (10.7), 175 (100), 77
(9.26), 71 (1.49).

10-Acetoxy-8,10-dehydro-9-isobutyryloxy-6-methoxy-thymol
(6). Oil; IR vEHCL cm™1: 3400 (OH), 1750 (ester), 1460, 1400
(aromatic ring) and 1210 (OAc). MS myz (rel. int.): 322 (3.5) [M]*
(C,7H,,0¢), 262 (18.7) [M — 601", 209 (0.7), 192 (100).

The acetate of 6 was prepared by acetylation (20 mg) with
Ac,O-pyridine to provide a monoacetate: MS m/z (rel. int.): 364
(8.8), 322 (1.9), 192 (46.0), 162 (25.1), 71 (17.3), 43 (100)

8,9-Dihydroxy-10-isobutyryloxy-6-methoxy-thymol (10). Oil;
IR vEHCh cm=1: 3375 (OH), 1725 (ester), 1500 and 1465 (ar-
omatic ring). MS m/z (rel. int.); 298 (6.28) [M]"* (C,sH;,0O¢), 280
(1.3) [M -H,0]*, 267 (3.5) [M—CH,0H]", 197 (13.8) [M
— CH,0H-C=C=C(Me),]", 192 (22), 164 (12.87),91 (31.92), 71
(57.44), 43 (100).
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