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Chemotaxonomy of Fern Plants (II)"

Polypodium someyae YATABE
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Showa College of Pharmaceutical Sciences, 5-1-8 Tsurumaki, Setagaya-ku, Tokyo 154
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A tefracyclic triterpenoid hydrocarbon, eupha-7,21-diene (4) was first isolated from fresh
leaves of Polypodium someyae as its main component. The chemical structure was identified
by comparison of physicochemical data with those of authentic specimen derived from butyro-
spermol. In the leaves and rhizome of this fern were also contained fern-8-ene (1), fern-9(11)-
ene (2), hop-22(29)-ene (3), cycloartanyl acetate (9), cycloartenyl acetate (10), cyclolaudenyl
acetate (11), cyclomargenyl acetate (12), dryocrassyl acetate (13), 17aH-trisnorhopan-21-one

(14), 12-oxofern-9(11)-ene (15) and dryocrassol (16), which were identified by GC-MS and !H-
NMR spectra.

According to chemotaxonomical data, Polypodium ferns in Japan may be classified into three

groups, a) P. niponicum, P. formosanum and P. amamianum; b) P. someyae; c) P. vulgare, P.
virginianum and P. fauriei.

Keywords——triterpenoid hydrocarbon; eupha-7,21-diene; 12-oxo-fern-9(11)-ene; fern chemo-
taxonomy; Polypodium someyae; Polypodium niponicum; Polypodium vulgare
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DWT P Y TAN A VRGO ET-cd 25, BAEDMD Polypodium, 3 7iti>% 7 4 & 5 5 P. niponicum
METT. R4 4=V 5 v & P.vulgare LINN. ThZhD s/ —F7LRBEOMACRAINBEEL ORI DT, +D
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Polypodium BREYH O & LB LIcb 0% Fig. 1 &Rd. WThoY T RILKE, BHB=ATFL, 7v2
—~ b, ThHa—AEDOAEy P REDBZHN, FRRECHERTAEy FOEDDI, $avF>F A, BED &
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{bAERSOH A <2757 14— (GC) X Fig.2 X572~V T, A, B DEIEKINITED Hhicu.
TAIRHIY T, T=3ITH5H Y5 P.amamianum TAGAWA, 2 A 7 /T H x5 P. formosanum BAKER %D =
FRAIZH BN S Rir 1.60 {35 D ¥ — 711 olean-18-ene, olean-12-ene & TH B P, I a v ¥ ¥ FORE—BITO
=7 IXBEDITMS) DARE—VINE ST, KEER, 7A3H Y SETREREDO~FH v =% ANSE
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Fig. 1. TLC Patterns of n-Hexane Extracts of some Polypodium Ferns
(solvent system: n-C¢Hy4 (9): EtOAc (1))
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UEDKIZ S a v F v 2D Rig 1.62 OR{LKFE, 7THFHY FEDFRE I ONCE - -ARERILESY T
HHZENHBILIDOT, BOFEBMEINLELRIEKATELS LMWBE >V H5 L CCRRI-THML, 257 4
v, #&Eo fern-8-ene(1), fern-9(11)-ene(2), hop-22(29)-ene(3)® & & Hic Lt LAY (4) R HEEL F OG5tk
ELl. 43R THF% High MS 12X b CyoHso (M* m/z 410.3815) THhH b, FDFIZI-<x — % Chart 2
DERY THoT, MBERIRBA Y o) Ty (m/z 69) ¥BTHABRMEL YV FA /4 F (m/z297) T,
5 1D 2 \EHEEXTALE X 9ADAL (m/z 243 L 257) THHZ EHMBE IR, RiCALEw 4 © H-BER Kt
B (NMR) A7 b+l TABLE I WiRT XD SO AFAED ¥ I HhA v 7 MES C23, 24, 25, 26 251
FEoTik fern-7T-ene(5)¥ Dk, C-28, 29, 30 xF A Hiw D\~ Tk cycloartenol(6)® dFi & H#sL,
CHCl3-C¢Hg @ solvent shift fE3 & TI —KTHZ LW nTeh, MS OfERLE2 SR 5 E{LEY 412
eupha-7, 21-diene® TH A 5 L H#iE & 1 7. Eupha-7,21-dien-3B-ol i% butyrospermol(7)® ‘¢4 » sheanut butter
M B8 7% butyrospermone(8) & L, Wolff-Kishner %L T84 eupha-7,21-diene & {L&4y4 2%, GC, MS,
H-NMR (X0 [alp REWTEEC—KTHI L 2R L. ok, TO 'H-NMR AR7 b3 40FhE,
ABRG D AFAVEY 7 F A EBRCTRIE—FKT 5. UED X 5c{bd4 413 eupha-7,21-diene ThHH, KRA»D
BUDTABREL )V TAR A FHRILKERE L THET AP0 HRE S .
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MEB OFERE 338 & n—~F 4V THIEL, =F 2% > V351 CC THE L. RILAFESED GC <
— i3 Fig.2 WRTHET, TAX IV SERF A=V F VAL LI AZ—~VvRESTWD. SHIC AgNO;-v VU »
7 CC &ECTHEEL fern-9(11)-ene (2), hop-22(29)-ene (3) ¥ L U eupha-7,21-diene (4) #F+h Fh IR, GC;
GC-MS; GC-MS itk h B L EERE L k. RiC=ATA45E2 GC-MS 1 I b cycloartanyl acetate (9),
cycloartenyl acetate(10)”, cyclolaudenyl acetate(11), cyclomargenyl acetate(12)® % cycloartane Z{L& ¥ &
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Fig. 2. GC Patterns
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The presence of the triterpenoids
noted down in the figures were
proved as crystalline after iso-
lation.

Conditions of GC : HITACHI 163
(1m, glass), 1.4% SE-30 on chromo-
sorb G.A.W. DMCS, carrier gas
(30m1/min., N;), oven 260°
Cholestane was used as refer-
ence and its retention time was
set at 3,5 min.

of Triterpenoid Hydrocarbons of some Polypodium Ferns (part 1)
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Fig. 2. GC Patterns of Triterpenoid Hydrocarbons of some Polypodium Ferns (part 2)
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30-01(22S) 1 8-ene
30-y1 acetate(22S) 5 7-ene
15 12-0x0-9(11)-ene

4 6 3g-ol
7 3B-01 9 3B8-yl acetate
8 3-ox0- 19 21-en-3B-y1 acetate
Chart 1.
191 (25)
t 1 ~H2,
189¢+ 257 297«
(22) } Q4| (21 '
\ 1 [}
1 l ‘ ;
69 (56)
IR N
! i
1 2714
! (10
H2j
(11)  243¢—
(16)
Chart 2. MS Fragmentation Patterns of Eupha-7, 24-diene (4)
TaBLE I. 'H-Chemical Shifts (6) in CDCI; Solution (JEOL FX-100)
Methyl or methylene signals of C- Olefinic protons
23 24 25 26 27 28 29 30 7 21
4 0. 846 0. 882 0. 746 0.978 0.818 0. 850d™ 1. 604 1. 684 5. 240ddde®> 5. 100bt?
5 0. 844 0. 878 0.742 0. 996 0. 906 0.742 0. 830.% 0. 898d® 5.354ddd? —
6 0.966 0.808 O ggggv 0.892 0.956  0.882d° 1.600  1.688 — 5. 100bt?
7 0.970 0. 858 0. 742 0.970 0. 804 0. 842d» 1.598 1. 684 5. 252ddde 5, 094bt?
8 1. 110 1. 046 1. 002 1. 002 0. 804 0. 850d® 1,604 1. 680 S. 302ddd™ 5. 092bt?

Signals otherwise stated were singlet. Coupling constants were: 2 4,3 Hz; ® 5.6 Hz; © 6.4 Hz; @ 6.6 Hz;
© 3.0, 3.0, 3.7Hz; 0 3.2, 3.2, 3.7Hz; # 2.9, 2.9, 3.1Hz; ™ 3.1, 3.1, 22.9Hz; » 6.9-7.0Hz.
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dryocrassyl acetate(13)® OFLEXHTE L. TLERADSEIL GC-MS i X b 17aH-trisnorhopan-21-one (14) ¥,
fern-9(11)-en-12-one (15)® % X ¢ dryocrassol(16)® Th 5 L[AE L. 151X KAWL L TRRFIDOHFI T, BE&Y
@ H-NMR € 5.640d (J=2Hz) b rA v 7 4 v 7T e bror 7 ranfilihi.
a7¥YOrESX) /31—
3 awFY A Polypodium [DIchH T, THIRINY Z, TRITARIDYITRZATIV/TARIRAVIDEOR

FUFAL A P4 & LT, oleanane % X UF migrated oleanane RMtEHrERIC & 71— 7%, Fig.2 Th
LMD OLEYN E » o BRI XN T serratene 3@ & L CTELA 4=V 7 & (Polypodium
BoOFUEERE), = V5 v & P.virginianum LINN. 4> v 725 & P. fauriei CHRIST (Fig.1, 2) L iIBiSmic
ARED Y 2T, 2hbERFIBE L TREBELhARELDLEELD. {avF Y FRTARI T SREA TV TH
Fh Y 58 LI Polypodium [& & 1X 5| Marginaria someyae NAKAI L IRt 77819%, 3 a v F v £ olea-
nane RIEAEHN F s eI ML WEnbE L FFICE S & LB TEUTH % 2%, Marginaria [§OEYER poly-
podium polypodioides HITCHCOCK (FiKPE) OGS OBMHANK L EFTIL I a v F Y FRFLTELTH BN E 5 1R
B CH 5. —J Ching!Pi¥ 3 a v ¥ &% Polypodium argutum WALL. % FLUERE L 3 % H @< 4348 L Polypodiastrum
someyae CHING L L, 74+ 2 H YV 32 A4 7V T +2xHY 71X Polypodium amoenum WALL., R H¥EEFE L T 3
Polypodiodes Biz 33 L T\ 5, 200FBOEEFORFTICIIEEBEOHENC L 5 L ¥ b5, oleanane ¥ k O
migrated oleanane FLEWHIEFhTED, I avF v LRI L THRSHNCITIEY CTlou.,

Bk, FEHEFL Copeland® DU & % Polypodium JEi%, IENHEESL RN (polypod) Th % iz DILHER
IR DHFEE L0, BE NV TARIA FRGOr 2237 7 i —[UEENDIE, AARSIUBEBEDLD
OWTHETTh, EERMCIFFCE B2 EL 32D /A~ 7OHGRTH D LEE 2D, hEPLEKIZS
AFERSERNOL, BHINDZ I EAHAETRD.

B, 1avFEy 2O oW TGRS 7g o 2o fFH Y N TR PTG, 20 S0 THIBoR & JH - 7o ff

W FRERR, AARRABECHET 5.

in

£ B O 8

APRCAER L e FRERERER S X OREQHIRY CHEALLDEFE—THSD. b Y TAS 1 FRIGKFELE
DD GC v Z IR O D HAEF TR EE Licd DR 10 CHESRCEBIC n-CeHy THL, Boh
= A% PBD Si gel CC 2ffL, n-CeHy BHEE v T Lic. TAZxHAY 5 (BRFE), 7<= 7455
V7 (BERBE), 24V 7 20V 7 (BAKBE), A+=V7v 5 @K/ BE), ¥+ 7vFv & (LUEL
BURREE), =V 7 v & (LB TIEE).

ERomHEsR A HREREBA TINBOFEIOARE L 2 v ¥ > 43 10g % n-CeHy THiHE, =+2§
30mg %78, Si gel CCITX T Y FAN/A FRIWKESE RS, B) HHMIE THREFITCI9814E10 5 £ L 7=
ML 60g % n-CeHy T3 [EfhiH, Kir 21g L L dic=FR 230mg % {4 5. Hl== A Si gel 20g T CC %
fTOROGE & T 5. 158 n-CHu BHiHE (UTFRIL) 25mg. B4 n-CeHi(1): CeHe(1) 22mg. 210
4yl n-CgHpa(1): CeHg(1) 13mg. EIV4riE CeHg 15mg. 5V 45 Et;O 150 mg.

NTIT4HBLVMPITIR/ 4 FRIEKRO DB, RIE 5 I5581% 20% AgNOsSi gel CC % 77\ n-
CeHy THIBL €, ik b&ia s, -25 7 4 v 4mg. CyHe, Rir 1.10, MS m/z: M* 408,7%. Cs He,
1.92, 436, 44%. CsHes, 3.10, 464, 37%. Fern-8-ene(1) trace, Rz 1.89. MS m/z (rel. int.): M* 410(18),
395(70), 257(20), 243(100), 231(16). Fern-9(1l)-ene(2) 3 mg, mp 169-170°C, Ritg 2.00. MS m/z (rel. int.):
M+ 41009), 395(80), 257(29), 243(100), 231(25). Hop-22(29)-ene (3) trace, Rz 2.62. MS m/z (rel. int.):
M+ 410(21), 395(16), 191(100), 189(91). MS ¥k XU GC 2 EM? O Frn b &—FK L7, kT CeHg THIT
2458 Bk Db &4 eupha-7,21-diene (4) 33 5h 5. 17mg. [a]F —3.3° (CHCl;, c¢=0.3).

Eupha-7, 21-diene @& Sheanut butter X b ERELH D S 1I© X » T 7 butyrospermol(7), mp 111-113°,
[a]® —7.6° (CHCl3, c¢=1.0) [lit. mp 111-112°, [aJp —12.0°], vXBrcm-1: 3330, 845, 811 % CrO;3/CsHsN T
W &% b ER1E L C butyrospermone, mp 82-84°, »XBr cm-1: 1711, 837, 823, %%, Z h#* Wolff-Kishner
(Barton #£) EILL THIRDRILKFE®ES. AILEGWE Rz, MS, 'H-NMR B L0 [alp 24 12—F L%,

BREDOMMHE LB B CRMICEE L BE 33g 12 n-CHy T3, &5 20g L L b=+ A 940mg
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B3, =% A% Sigel CC 2T VKRDHE & Ui, 5 158 n-CeHyy 50mg. 55 2 578 n-CsHyy (7): CeHs (3)
4.5mg. 345\ n-CeHu(4): CeHe(6) 4. 5mg. 4 43 n-CgHp(4): CgHg(6) 6.5mg. 55 5 43E CsHg 45 mg.
% 6 47iE Et;O 360 mg.

PUTFRAR/ 4 BERIEAEOSE, BT 157EL 20% AgNOs-Si gel CC % fj\» n-CeHi THHL, KK
DIbS & 8L, Fern-9(11)-ene (2) 15mg, mp 170-172°, Rtz 1.99. MS m/z (rel.int.): M* 410(41), 395(88),
257(25), 243(100), 231(22). Hop-22(29)-ene(3) 3mg, mp 210-212°, Rig 2.61. MS m/z (rel. int.): M* 410
(19), 395(7), 191(100), 189(81). Eupha-7,21-diene(4) 2mg Rty 1.62. MS m/z (rel. int.): M* 410(27), 395
(100), 297(9), 271(12), 257(13), 243(15), 231(12), 203(16), 191(18), 189(12), 69(72). #£ 2 sriEiit Me.,CO
X O FERERETEYIRL hop-22(29)-ene (3), MS m/z (rel. int.): M* 410(18), 395(7), 191(100), 189 (80) DM
BERTHES .

Cycloartanols acetates, dryocrassyl acetate(13) ORIF 3 4L GC TSAnFEv— 7 %R, GC-MS D
Ba@Eas off s i Lk OIbad s [AE LT, Crycloartanyl acetate (9), Rty 3.72. MS m/z (rel. int.): M* 470
(2), 455(2), 410(10), 396(100), 395(11), 297(6), 288(21), 255(23), 213(18). Cycloartenyl acetate(10), Rig
4.01. MS m/z (rel. int.): M* 468(4), 453(5), 408(35), 393(25), 297(7), 295(8), 286(5), 69(100). Cyclo-
laudenyl acetate(11), Rig 4.67. MS m/z (rel. int.): M™* 482(9), 467(8), 422(100), 407(75), 353(2), 300(30),
297(25), 175(60). Cyclomargenyl acetate (12), Reg 5.64. MS m/z (rel. int.): M* 496(18), 481(15), 436(100),
421(79), 393(29), 367(30), 314(37), 297(40), 175(65). 13, Rty 6.42. MS m/z (rel. int.): M* 470(6), 410
(6), 249(10), 191(100), 189(53).

FPUOTFAR/AETPBETMITAR/ A ETLIA-LORE 4 5B C— 27 2 EBERD B 0REK
ML 3T GC-MS DfRBIUHSE O H-NMR #ERoLh b & LkOILEHE REL I, 17aH-Tris-
norhopan-21-one(14), Rig 1.81. MS m/z (rel. int.): M* 384 (16), 369 (12), 191 (100), 163 (9). 'H-NMR é:
0. 843 (C-23), 0.843 (C-26), 1.027 (C-27), 1.152 (C-28). 12-Oxofern-9(11)-ene(15), Rig 3.57. MS m/z (rel.
int.): M* 424(63), 409(94), 339(76), 271(71), 259(14), 257(7), 218(18), 135(100). 'H-NMR §: 0.882 (C-
23), 0.916(C-24), 1.204(C-27), 0.822(C-28), 5.640d (C-11, J=2Hz). Dryocrassol (16), Rigr 4.40. MS m/z
(rel. int.): M* 428(8), 413(6), 385(18), 341(21), 281 (35), 207 (100), 191 (84). 'H-NMR §: 0.848 (C-23),
0.794(C-24), 0.814(C-25), 0.956(C-26), 0.956(C-27), 0.728(C-28), 1.050d(C-29, J =6 Hz), 3.388dd, 3.630
dd (C-30).
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