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Abstract—In addition to the known iridoid glucosides loganin, sweroside and cantleyoside, Dipsacus sylvestris has
provided 4 novel his-iridoid glucosides named sylvestrosides I-1V, composed of swerosidic acid, secologanic acid,
loganin and loganin aglucone. Sylvestroside I, IT and III have been fully characterized by chemical conversions and
by !3C NMR spectroscopy. A probable formula for sylvestroside IV is presented.

INTRODUCTION

Dipsacus sylvestris Huds. has been investigated chemi-
cally several times (see Hegnauer [1] for a complete
account). Of particular interest is the observation of
Tammes [2] that leaves of several species within the
family Dipsacaceae (among these some Dipsacus species)
exhibit a blue colour on gentle heating in a moist atmos-
phere. Three species of Scaevola investigated also
showed this behaviour. The blue colouring matter was
named dipsacotin and later [1] suggested as being of
iridoid origin. From seeds of a number of Dipsacaceae
(incl. two Dipsacus species) Lys [3] isolated the bitter
glucoside, cephalarioside [mp 208-210°; [«]2° —104°
(MeOH): AE" 240 nm (log ¢ 4)], for which he deter-
mined the formula C,(H,,0,, and pointed out the
similarities to loganin.

In a preliminary investigation of D. sylvestris [4], we
isolated as the acetate, a bis-iridoid glucoside which we
presumed to be an ester of secologanic acid with loganin
aglucone. We now report our findings in detail.

RESULTS AND DISCUSSION

Two amorphous bis-iridoid glucosides, named syl-
vestroside I (SI) (1) and sylvestroside II (SII) (2), have
been isolated from seeds of Dipsacus sylvestris. The
structures have been determined in the following way:
acetylation of SI or SII gives the crystalline nonaacetate
(3). That SII is a monoacetate of SI follows from its PMR
spectrum and from the fact that SII yields SI upon
methanolysis. In the same reaction loganin (4) and
sweroside (6) are produced, defining the stereochemistry
of the components of I and 2 supposedly combined
through an ester bond in SI and SII. The structural
problem was solved by comparing the '3C NMR
spectra of 1, 2 and 3 with those of secologanin (21),
secologanin acetate (22), loganin (4), loganin acetate (5)
and sweroside (6). From the spectrum of 3 a complete set
of signals, the ‘b’ part, corresponding to loganin acetate
(dev. <0.2 ppm) can be picked out. The ‘a’ part of the
spectrum of 3 corresponds partly to that of 22, the
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differences being accounted for by the different function-
alities at C-7: an aldehyde function in 22 and a primary
acetate in 3. In both 1 and 2 the oxygen at C-7 of the
loganin unit is evidently esterified, as the chemical shifts
of this carbon atom (78.8 and 78.6 ppm, respectively),
coincide better with the corresponding shift in § (77.1
ppm) than with that in 4(74.9 ppm). This shows thatin 1,
swerosidic acid is esterified to the oxygen function at C-7
in loganin. In 2, C-7a is shifted 3.5 ppm downfield
relative to 1, while C-6a and C-5a are shifted upfield
(2.1 and 1.1 ppm, respectively), proving the position of
the acetoxy group at C-7a.

D. sylvestris is a biennial, the first year forming a
rosette with a taproot; the two parts of the plant have
been investigated separately. The roots afford loganin
and sweroside in minor quantities, together with three
bis-iridoid glucosides, the main component being cant-
leyoside (8), first found in Cantleya corniculata (Icacina-
ceae) [6] and characterized as the octaacetate 9. Reduc-
tion of 8 with sodium borohydride in methanol gives
sylvestroside I (1), thereby interrelating these compounds.

The two minor bis-iridoid glucosides, named sylves-
troside ITI (SIII) and sylvestroside IV (SIV), are assigned
structures 10 and 15, respectively. Upon acetylation, SIII
gives a pentaacetate (11), and therefore contains only one
molecule of glucose. Comparison with the PMR spectra
of secologanin and loganin indicates that the aglucone
parts of these compounds are present in 10. In the
spectrum of the pentaacetate 11, a doublet (6.1 ppm,
J = 2.5 Hz) is assigned to the proton of an acetylated
hemiacetalic centre. The !3C NMR spectrum contains
a set of signals almost identical to those assigned to the
secologanin (a) moiety of cantleyoside (8). The other set
of signals, corresponding to the loganin (b) moiety of (8),
shows a larger deviation, particularly with respect to the
absorptions assigned to the dihydropyrane ring. When
comparing the 1*C NMR spectrum of SIII pentaacetate
(11) with those of loganin aglucone diacetate (13) and
secologanin tetraacetate (22) a complete match is
obtained, except for a deviation of ca 0.5 ppm from the
signals of the latter. Sylvestroside I1I is thus composed
of secologanic acid esterified to the OH-group at C-7 of
loganin aglucone.

Sylvestroside IV could not be purified completely.
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Since a tetraacetate is produced on acetylation only one
glucose is present in the molecule. In the '*C NMR
spectrum of the tetraacetate (16) one set (a) of signals
corresponds closely to that of secologanin acctate (22),
with a deviation of ca 0.6 ppm. Seven ester carbonyl
signals are seen in the spectrum of 16: 5 of these can be
accounted for in the secologanin moiety (a), leaving two
ester groups in the ‘b’-unit of the molecule. The remaining
signals correspond well with the presence of an intact
cyclopentane ring having the same substitution pattern as
loganin. The abnormal high-field shift of the C-10b
absorption in particular {also found in the other loganin
derivatives (12-14 ppm)) suggests the same cis-relation-
ship between this methyl group and the oxygen at C-7 in
all of these compounds [10]. The biosynthetically
probable structures 14 and 15 have been considered for
sylvestroside IV. For comparison, 20. the ‘b’-unit of 14,
was synthesized from loganin (4). Hydrogenation [7] of
the double bond of 4 gave 17, which was cleaved with
emulsin to 18. Oxidation with bromine [8, 9] of the cyclic
hemiacetal gave 19. Benzoylation yielded 20, possessing
the correct functionality at C-7 as a model compound.
The '*C NMR spectra of 20 and of the ‘b’ part of SIV
tetraacetate did not show satisfactory correspondence.
A signal at 51.8 ppm present in the latter, which could be
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Iridoid glucosides of Dipsacus

assigned to either C-9 in structure 14 or to C-4 in
structure 15, however, was absent in the spectrum of 20
(and 19), thus eliminating structure 14 for SIV.

That the correct structure is 15, biosynthetically
derivable from loganin aglucone, is anticipated from the
structures of the accompanying compounds and from
the evidence (**C NMR) for the presence of the C,,-
moiety carrying the appropriate functionalities. Geni-
pinic acid (23) [11], an iridoid with a structure remi-
niscent of the ‘b’-unit of 15 behaves in a way similar to
that of SIV. Thus, in solution, 23 easily isomerizes at
C-4, as demonstrated by an extra methyl signal in the
PMR spectrum. A strongly UV-absorbing chromo-
phore (274 nm) is formed by addition of alcoholic
alkali to a solution of 23, interpreted as the formation of
an enolate ion. SIV shows the same phenomenon: a
PMR spectrum of the tetraacetate, run immediately
after dissolution in CDCI,, indicates a 9:1 equilibrium
mixture. In the UV spectrum of 16 there is a single
maximum (233 nm), shifted to 272 nm upon addition of
sodium methoxide. This evidence, together with the bio-
synthetic considerations, makes 15 a probable structure
for sylvestroside IV.

Leaves from the rosette as well as leaves and stems from
flowering plants have also been examined. Here syl-
vestroside III is the major glycosidic constituent,
accompanied by loganin, methyl glucoside, and some
minor unidentified iridoids.

bis-Iridoids have been described from Cantleya (Icaci-
naceae) [6] and from Fraxinus (Oleaceae) [12], in the
latter case consisting of two molecules of oleoside linked
through a molecule of salidroside. We have found
cantleyoside and the sylvestrosides in a number of
species of Dipsacaceae and Caprifoliaceae. They are also
present in the two species of Scaevola (Goodeniaceae)
that we have investigated. This is in agreement with the
observations of Tammes [2] concerning the distribution
of dipsacotin.

Cephalarioside, the crystalline glucoside isolated by
Lys [3] from seeds of Cephalaria syriaca, is apparently
a monomer and not identical with any of the sylvestro-
sides.

EXPERIMENTAL

General procedures were as earlier described [5, 13]. Micro-
analyses were performed at Bernhardt, Microanalytisches
Laboratorium, W. Germany. Seeds of D. sylvestris were collected
near Faxe, Denmark, in September 1974 and plants grown from
these (voucher nos IOK-81/74, -47/76, deposited at The
Botanical Museum, Copenhagen (C)) were used in the present
study.

Seeds. Two-year-old, viable seeds (50 g, collected Sept. 1974,
2 km south of Faxe, Sjzlland) were homogenized with EtOH
(2 x 500 m)) to give 5g H,O solubles. Treatment as described
carlier [5, 13] gave a mixture of crude glycosides (3.74 g). An
aliquot (900 mg) was chromatographed by prep-TLC (CHCI,~
MeOH: 3:1) yielding 2 fractions, The slower moving band
consisted of sylvestroside 1 (1, 94 mg, 089%,), a colourless
syrup. The syrup was adsorbed on activated C/celite, washed
with H,0, eluted with MeOH and then thoroughly dried to
give the pure glucoside: [«]2! —106° (EtOH, ¢ 0.4); A2 nm
(log &): 236 (4.32); PMR: (D,0, DSS): 8 7.58 (s, H-3a), 7.47 (s,
H-3b), 3.76 (s, OCH,), 1.06 (br d, 10b-CH,). (Found: C, 51.69;
H, 6.55. C;3H,;0,,, H,O requires: C, 51.65: H, 6.57%). The
faster moving band, sylvestroside 11 (2), 540 mg, 3.6%, was
treated as above to give a colourless foam: [a]f,o —99° (MeOH,
¢ 1.5) AB2¥ nm (log ¢): 238 (4.38); PMR (D,0, DSS): 6 7.58 (s,
H-3a), 747 (s, H-3b), 4.1 (m, 7a-CH,), 3.76 (s, OCH,), 2.08 (s,
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OAc), 111 (br d, 10b-CH,). (Found: C, 52.93: H, 6.4l.
C,,H,,0,, requires: C, 53.16; H, 6.37 %).

Sylvestroside I nonaacetate (3). This could be prepared by
acetylation of either 1 or 2. Recrystallization from EtOH
afforded the pure compound, mp 154-155°: [a]2® —85°
(CHCl,, ¢ 0.4); AMO8 nm (log £): 235 (4.39); PMR (CDCl,, TMS):
8 7.33 (d, J = 1 Hz, H-3a), 7.31 (5, H-3b), 3.71 (s, OCH,), 2.11-
197 (2,1,221 and 1 x OAc), 1.09 (d. J = 6.5Hz, 10b-CH,).
{Found: C, 5417, H, 5.86, C;,H O, requires; C, 54.35; H,
5.90%).

Methanolysis of 2. To 2 (200 mg) in MeOH (5 ml) was added
a soln of Na (5 mg) in MeOH (5ml) with stirring. After 10 min
the mixture was neutralized with IR-120. Chromatography (Si
gel: CHCl1,-MeOH, 3:1) gave 3 fractions (ca 70 mg each): (i) a
mixture of loganin (4) and sweroside (6), (ii) unreacted 2 and
(iif) 1. The 3 fractions were mixed and acetylated. Chromato-
graphy (Si gel: Et,0) again provided 3 fractions. The fastest
moving band consisted of loganin pentaacetate (5, 66 mg),
crystallized from EtOH, mp 141°, identical to an authentical
specimen {PMR, mmp). The next band provided sweroside
tetraacetate (7, 56 mg), mp 167°, identified as above. The
slowest moving band gave 3 (120 mg), mp 154°.

Roots of Ist year plants. Fresh roots (150 g) were treated in the
same manner as the seeds to give a mixture of glycosides
(1550 mg). Chromatography as above provided 5 fractions.
The slowest moving band (641 mg, 0.4%) consisted of cant-
leyoside (8), a colourless foam; [¢]%? ~93° (MeOH, c 0.6);
AMCH nm (log ¢): 235 (4.31): PMR (D, 0, DSS): 6 9.73 (br s, Ta-
CHO), 7.65 (br s, H-3a), 7.58 (s, low intensity signal from
hydrated form of 8: H-3a), 7.51 (br s, H-3b), 3.74 (s, OCH,), 1.09
(m, 10b-CH;: m due to higher order couplings). (Found: C,
51.15; H, 6.20. C,;H,,O,, 1.5 H,O requires: C, 51.20: H,
6.38%). The next bands provided loganin (4, 120 mg, 0.08 %)
and sweroside (6, 36 mg, 0.03%) which were identified as the
acetates 5 and 7, respectively. The fourth fraction contained
sylvestroside IIl (10, 150 mg, 0.1%) contaminated by some
minor constituents, see below. The fastest running band
afforded almost pure sylvestroside IV (15, 230 mg, 0.16%) as a
foam. Rechromatography on Si gel with EtOAc-EtOH-C H,
(4:1:1) or BuOH-MeOH-H,0O (18:1:2) and on Sephadex
G-15 (75% ag. MeOH) did not improve the purity of this
constituent as demonstrated by PMR (Me absorptions at 3.79
and 3.73 ppm, ca 9:1) [0]3° —57° (MeOH, ¢ 0.4): i¥%", nm
(log &): 236 (3.99); PMR (Me,CO-d, TMS): 6 9.79 (t,J = 1 Hz,
7a-CHO), 7.65 (d, J = 1.5Hz, H-3a), 5.52 (d, J = 5 Hz, H-1a),
4-76 (d, J = 7THz, H-1a'), 442 (2 H, AB part of ABX system,
1b-CH,; X at 2.4 ppm), 3.79 (s, OCH,), 1.11.(d, J = 7 Hz, 10b-
CH,). Also low integr. signals from isomer. (Found: C, 55.30:
H, 6.38. C,.H,,O,, requires: C, 55.48: H, 6.21%).

Sylvestroside IV tetraacetate (16). This was prepared by
acetylation of 15. It was crystallized from EtOH, mp 137-139°;
[«]2? —60° (CHCL,, ¢ 0.4); AMO¥ nm (log ¢): 233 (3.97). Addition
of NaOMe soln shifted the maximum to 272 nm with strong
intensity. PMR (CDCl,, TMS): é 9.75 (br t, 7a-CHO), 7.42 (d,
J = 1.5 Hz, H-3a), 3.84 (s, OCH,), 3.44 (d, J = 7 Hz, H-4b), ca
2 (4 x OAc), 1.07 (d, J = 7Hz, 10b-CH;) aiso low integr.
signals from minor isomer. (Found: C, 55.62; H, 6.04.
C,sH,,0,4 requires: C, 55.85; H, 5.89%).

Cantleyoside octaacetate (9). (8) was acetylated and the
product crystallized from EtOH: mp 146-148°: [«]3? —89°
(CHCl,, ¢ 0.4); AM%H nm (log £): 233 (4.24); PMR (CDCl,, TMS):
09.76 (bri,J = 1 Hz, Ta-CHO), 742 (d, J = 1.5 Hz, H-3a), 7.35
(d, J = 1 Hz, H-3b), 3.73 (s, OCH,), 2.2-1.9 (8 x OAc), 1.07 (4,
J = 7THz, 10b-CH,), in agreement with reported values [6].
(Found: C, 54.51: H, 5.93. Calc. for C,;H;,0,,: C, 54.34; H,
5.77%y).

Reduction of cantleyoside. 8 (300 mg) in MeOH (10 ml) was
treated with NaBH,_ (24 mg) for 10 min and provided, after
neutralization with IR-120, crude 1 (295 mg). Chromatography
(Si gel; CHCl,~MeOH, 2.5:1) gave pure 1 (250 mg), identical

PMR, TLC) to the sample from the seeds.

Leaves of Ist year plants. Frozen leaves (330 g) were treated
in the same manner as the seeds to give a mixture of glycosides
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(3.2 g). An aliquot (625 mg) was chromatographed as above.
The slowest band (not detected by UV) contained methyl f-D-
glucoside (100 mg, 0.15 %); mp and mmp of tetraacetate 101°. The
next band contained loganin (62 mg, 0.19), identified as
above. An unidentified fraction (35mg) was followed by the
fastest moving band, sylverstoside III (10, 275 mg, 0.4%), not
quite pure. A larger amount (ca 1.2 g), obtained by pooling from
several separations, was subjected to column chromatography
on Si gel using EtOAc-EtOH-C H, (4:1:1), BuOH-MeOH-
H,0 (95:1:5) and CHCL,-MeOH (4:1), each time collecting
the fastest moving fraction. 300 mg of pure 10 was obtained as
a foam, [«]3° —85" (MeOH, ¢ 0.4): M9 nm (log «): 237 (4.25;
PMR Me,CO-d,. TMS);8 9.73 (br 1. J = 1 Hz, 7Ta-CHO), 7.56
(d,J = 1.5Hz H-3a),7.42(d, J = 1 Hz. H-3b),4.70(d, J = 7 Hz,

S. R. JENSEN et al.

H-1a"), 3.64 (s, OCH,), 1.07{d, J = 7 Hz, 10b-CH,). (Found: C,
53.09: H, 6.05. C,,H,,0,,. 1.5 H,O requires: C. 53.03: H,
6.43°%).

S ﬂ;?)estroside 111 pentaacetate (11) was obtained as a foam by
acetylation of 10: [x]5" — 81 (CHCI,, ¢ 0.5): M98 nm (log ¢):
238 (4.28): PMR (CDCI,, TMS): 6 9.76 ir. / = | Hz, 7a-CHO),
7.43(d, J = 1.5Hz H-3a), 7.39 (d, J = | Hz, H-3b), 6.10(d, J =
2.5 Hz. H-1b), 3.75 (s, OCH,). 2.14-1.96 (5 x OAc), 1.13(d, J =
6 Hz, 10b-CH ). (Found: C.55.71: H, 5.80. C,.H, O, requires:
C, 5592: H, 5.83%)

2nd year plants. Leaves and stems of flowering plants
provided a mixture of glucosides almost identical to that from
the rosettes.

Loganin aglucone (12) was prepared by treatment of 4 (400 mg)

Table 1. '*C NMR data* of sylvestrosides I-IV, some derivatives and model compounds

Compound
(solvent) Carbon
no. unit c, c, c, C. c. C. c, ¢, ¢, C=0 OMe C, €, C. C, C ¢,
21
(D,0 a 97.6 1540 1096 275 446 2068 1338 446 1216 1698 526 996 73S To6 T3 712 616
d174) (194 s d(134x) o d177) A0S di132x) 16D s q147 (16D
2
(cDCLy) a 954 1507 1090 251 435t 1997 1318 430% 1206 1661 511 954 704 720 679 720 614
6
(D,0) a 984 1342 1056 273 28 704 1322 425 1215 1702 992 735 764 704 721 616
d(184x) d(195) s 1360 w128 (1S3 di161)  di134)  f160) s {1580
4
(D,0) b 976 158 1139 307 413 749 410 458 129 1706 526 995 736 766 705 772 616
. 4172 d092) s d135) 1129)  di148)  d(123)  d(134)  q(124) s Q147 (s
(CDCl,) b 948 1490 1137 299 389 770 389 456 125 1671 512 960 708 723 684 726 618
d173) d(193) s K138) d127x) d156) d(12Tx) 432 q(126) s @47 (163)
12
(D,0) b 963 1534 1122 320 415 748  4LS 468 137 1708 5.6
13
(CDCly) b 910 1502 1126 306 393 769 393 452 126 1670 512
d174)  d(195 5 (139)  «133)  d(155) d(126x) 4di136x) q(127) 5 Gt147)
1 .
(D,0) a 983 1536  I1LS 307 332 GOS8 1347 445 1204 1695 9961 735 766 705 772 616
5 b 974 1522 1132 313 402 788 393 464 133 1705 s27
(D,0) a 980 1537 1102 296 311 643 1346 444 1206 1689
b 974 1522 1130 314 400 786 395 464 135 1701 526 006 73S 766 304 772 616
3
a 960 1507 1110 276 276 621 1328 430 1203 1659
4 d1edy s dI35) WidTy  q148x) JOST)  d(132) dis9) s 9607 706 722 683 725 6.7
(CDCl,) b 946 1490 1137 299 390 770 390 457 126 1670 513 4
173 d194) s d(138x) «131)  d(148x) di126x) d(134) 1251 s 4147y
8
(D,0) a 97.7 1542 109.8 282 445t 2067 1339 451+ 1216 1689 .
b 974 15212 1131 313 400 788 393 463 132 1703 527 01 733 766 05 772 616
10
(Me,CO-d,) a 969 1530 1099 273 448 2007 1347 448 1204 1669 997 742 775 712 715 626
d(175x) d(192) s d ¢ 177 d(159) 4 wlely s 1162)
b 964 1530 1114 335 402 7.5 411 479 143 1682  S14
d175x) d(192) s 4 d33x 4 d(12%) d035x) g6 s Ji47)
10
D,0) a 97.6 1538 1097 281  450% 2062 1339 445t 1217 1685 996 734 765 703 71 616
b 960 1538 11313 327 399 784 409 473 142 1703 526
1
€Dty a 959  IS1.1 1096 254 437 2003 1324 433 1201 1661 959 706 723 682 T3 617
d sy s d138)  126)  di174)  d(159)  dU31) 1S9 s d
b 907 1502 1124 303 390 769 394 452 129 1673 514
d175) 4195 s d(134x) d133)  d(1ST)  d(127x) d(134x) g(126) s A(147)
15
(Me,CO-d,) a 969 1533 109.8 272 449 2014 1347 449 1202 1668 997 734 765 703 711 616
b 609  169.8% 522 372% 41.8F 792 387t 427t 134 169.5¢ 5238
16
(cDCL,) a 961 1514 109.6 256 438 2002 1324 435 1210 1658 961 708 723 683 725 618
d ik s dU38x) {175 d158)  d w59 s d
b 687 1685t 518 362t 41.2f 783 3850 4201 132 1683t 530
1145x) s d(135)  d(140x) r d(158x%) d d qi127) s 4q(149)
17
(D,0) b 952 597 444t 345 399 738 390t  463F 123 1760  S33 981 738 767 705 711 616
171 (150)  d133)  d(138) 130} d147x) d(127) d(132)  g(126) s q148)  di162)
19
cpaly) b 672 455t 372 410 748 439 461% 140 524
20
(€ncl,) b 1732 672 460t 375 390 780 427 468t 144 1713 525
s W12y d(130)  d(136) (131} d(156) d(126) d(130) g(128) s 4(147)
*The spectra were recorded as earlier described. Standards used were TMS and dioxane (in D,0). Chemical shifts in ppm +0.1.

Coupling constants in Hz +2 (if the value is followed by an x’; 15 Hz).
tInterchangeable in the same horizontal column.
IThe signals arising from the sugar moieties are of double intensity.
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in H,0 (20 ml) with emulsin (200 mg) for 20 hr. The reaction
mixture was passed through activated C and celite (2 + 2 g).
The cake was washed with H,O (100 ml) and then eluted with
MeOH (100 ml) to give 12 (242 mg) as an oil, which was charac-
terized only by its !3C (see Table 1) and PMR spectra (CDCl,,
TMS): & 7.44 (s, H-3), 496 (2H, m, H-1 and OH), 4.15 (m, H-7),
3.74 (s, OCH,), 3.16 (br q, J = ca 8 Hz, H-5), 2.58 (dd, Js op
=75Hz, J, 5, = 13 Hz, H-68), 1.95 (2H, m, H-9 and H-8),
157 (m, J; ¢, =85Hz Jg, o, =14Hz, J,, ;, = 4 Hz, H-60),
1.14 3H, d, J_,, = 7.5 Hz, 10-CH,,).

Dihydrologanin {17) was prepared by dissolving loganin (4,
500 mg) in HOAc (10 ml), adding PtO, (100mg) and hydro-
genating for 2.5 hr until 1 mol of H, had been absorbed. Crys-
tallization of the product gave 17 (300 mg), mp 187-188°, con-
taining ca 10% of 4. The crystals and mother liquors were dis-
solved in H,O (15 ml) and emulsin (200 mg) was added. After 24
hr the mixture was passed through activated C and celite, (2 + 2
g2). The cake was washed with H,O and eluted with MeOH (200
ml). The extract was concd in vacuo to give a syrup (375 mg).
Crystallization (EtOH) afforded pure 17, (175 mg), mp 160-162°
(reported: 160-162° [ 7]).

Preparation of lactone 19. 17 (150 mg) was dissolved in H,O
(5ml), emulsin (150 mg) added and the mixture stirred for 7
days when TLC showed that hydrolysis was complete. The
mixture was filtered and extracted with CH,Cl, (5 x 20 ml) and
Et,0 (2 x 40ml) to give 75mg of an oil. A PMR spectrum
showed the signals expected for dihydrologanin aglucone (18).
The compound was not further characterized. The oil was
dissolved in H,O (1 ml) and BaCO, (100 mg) was added. Under
stirring, Br,, (21 pl) was added till the colour remained for more
than 1 min. The mixture was diluted with Me,CO (10 ml),
filtered and concd to an oil, which was extracted with CHCI,
(2 x 30ml). Concn gave crude 19 (67 mg); crystals from Et,0,
mp 98-985°; [«}2? +17° (CHCl,, ¢ 0.3); PMR spectrum
(CDCl,, TMS): 6 4.42 (m, AB part of ABX system, 3-CH,), 4.18
(m, H-7), 3.76 (s, OCH,), 127 (d, J = 7 Hz, 10-CH,). (Found:
C, 57.86; H, 7.00. C, H, O, requires: C, 57.88; H, 7.07 %).

Benzoylation (BzCl/Py)of 19 provided the lactone benzoate
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20 mp 114-115°, [o]2° + 36°(CHCI,, ¢ 0.3); PMR spectrum
(CDCl,, TMS): ¢ 8.1 and 7.6 (2H and 3H, arom.), 5.50 (t, J =
3.5 Hz, H-7). 448 (m, AB part of ABX system, 3-CH,), 3.76 (s,
OCH,), 1.31 (d, J = THz, 10-CH,). (Found: C, 64.87; H, 6.11.
C,3H,,0, requires: C, 65.05: H, 6.07%).

Acknowledgements—We thank Dr. Alfred Hansen, The Botani-
cal Museum, The University of Copenhagen, Denmark, for
authenticating the plant material, and The Danish National
Science Research Council for use of 13C NMR facilities. Dr. C.
Thal 1s thanked for the generous gift of a sample of cantleyoside.

REFERENCES

1. Hegnauer, R. (1966) Chemotaxonomie der Pflanzen, Vol. 4, p.
23. Birkhiuser, Basel.
2. Tammes, T. (1909) Proc. Koninkl. Akad. Wetenschap.
Amsterdam 11, 509,
3. Lys, P. (1949) Thesis, University of Lille, France.
4. Jensen, S. R., Nielsen, B. J. and Dabhlgren, R. (1975) Bot.
Not. (Lund) 128, 148,
5. Bock, K., Jensen, S. R. and Nielsen, B. J. (1976) Acta Chem.
Scand. Ser. B 30, 743.
6. Sévenet, T., Thal, C. and Potier, P. (1971) Tetrahedron 27,
663.
7. Sheth, K., Ramstad, E. and Wolinsky, J. (1961) Tetrahedron
Letters 394.
8. Lichti, H. and von Wartburg, A. (1966) Helv. Chim. Acta 49,
1552,
9. Taguchi, H.,, Yokokawa, Y. and Endo, T. (1973) Yakugaku
Zasshi, 93, 607.
10. Christl, M., Reich, H. J. and Roberts, J. D. (1971) J. Am.
Chem. Soc. 93, 3463.
11. Tallent, W. H. (1964) Tetrahedron 20, 1781,
12. LaLonde, R. T., Wong, C. and Tsai, A. I. M. (1976) J. Am.
Chem, Soc. 98, 3007,
13. Jensen, S. R. and Nielsen, B. J. (1976) Phytochemistry 15,221,



