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CINRNZRITICEENSENERBEVE

(1980 4% 10 A 31 H % )

mERE-#AME - L FL-HK B

BHCETh 2 EHERAEBRET AL~/ £ FOPEO—RELT, 4E=AANXT b 4ED
CAFTFAL A PRI h, Zhb0lEN (F)-F -0k =v (1], (F)-FY) K )=Fr
v 2), (F)-FARYV RV =T = (3 BI® (FH)-FF3F+FY vA (4] LAEIhT. Thb
DEAFFAR/,AF (1], (2], (3] $XUV (4] & FhZh 25 250, 50 35 X' 50 ppm Dy
BTA AYHOEREYIT LA ETEERIIE Uiz, £ 0ERMESFIC OV TCHMARE 2T o %o

b, ARAEEMEMFEEOHERBREMIETEID, VAV =y (1) hbFHELL
fE&% (5I~09) DEMURBREITINo Tco £ DRER, ARMERERI 7 oA~ 3 7 2 2 — AT
RIELTWBZ ENERI NI, a-AF v v-0-5 27 b v [(9) BWRAREMEWE (1), (3] Bk

K (4] DEBEIFZEAER U DVOEEEZFE LT LML, ¥ PV (2] & T-527 b

v (8] IHMEREC B\ TIROAER &M Ui,

)

1 #

eS8 (Bryophyta) 1%, HPHEE L, LI, EHHEY
(Pteridophyta) & & & ik Ip2sidy (Archegoniatae) & LT
—E L CHE T (Spermatophyta) &¥E¥H (Algae) & o o]
CRLEST BT 5, FESE OB Oy EIEEE (Game-
tophyte) “CH - C, BEHY O Y k1 EHOEE (Sporo-
phyte) THLOKK LT, ZHITBEMHATH B R THRE R
LTWwb, &0k, B (Hepaticae) /X (Musci) &R
7y, BBEOLMiaF ik (Oil body) &%, & O
T X » CHETERIE K E R BELH 5,

DO XS el & K& R HEFCY, SRR
DFREh, EHELETRERSET v 1 FOWREETL
Tbe TTCREBROFHLAFT AR A FRIOPCT AR,
A FOHHEEHEERETME Lo ThE b, ThdbEEE
AFETAR A ¥ EAER, TETFHYH»D O S DON SR
Hio LI ARIICA D LD TH DL Z Ex RS L,
CHIIBHELAFT A2 4 FOEEHE, & CBLRLET
BERRIEOSLRMLE NG S T D5 A L ixd O R
WECHGTHZ LR LT3,

AT, “BRBHIBTEOCALhZ 7 7y v

BB REEREIRRHE, 730 HERHRETHEIT

ORI LB REEEMLTEEE, 700 [ iLHERNT
1 K B, BREME, LFofH, 29, 46(1975) ki

% O | JASTHR.
2) % B—, BEREE, L%, 31, 518(1976) KX O'T 0 F|
JASCHR.

3) A. Matsuo, S._ Sato, M. Nakayama, S. Hayashi, J.
Chem. Soc., Perkin Trans 1, 1979, 2652 and referen-
ces therein.

(Abscisic acid) /R ¥, 2 bz % F A8 (Lunularic acid)
ZRHLT, HOOEBRTAML TS E IR THBE, Ll
eih, BEI O LOxPLIAEVELTE, BT
TDEZAREALEMON TN, LT, BEFA2/
1 FOPRILRARI T, BHLMOEY L oc—@o 7 v e
Ay —BROBBR LT LBW Y, KEOERBRT, BEAfELl
o

T DILE LEY & OMEBEEC kL b b, EHEIXT OB
OMM 2D I LT, BHhOMYERHENE OB LD T
Wby BRSO & %k~ 3y (Plagiochila semidecurrens
Lehm. et Lindenb.)"® ¥ X O' A F .3 = ) (Lepidozia vitrea
Steph. )M DFHEMHIZDOWTDOPRICT & DT, K%
TlL< o3~ % 2 (Plagiochila ovalifolia Mitt.) 7 &
FNANI TR - NVBEEYEL ent-2,3-ka-TreT7Tue<F /T
VHIOAED e AFTAR) AN, (F)-AANV kD= (1],

4) L F.M. Valio, R.S. Burdon, W.W. Schwabe, Nature,
223, 1176(1969).

5) R.J. Pryce, Phytochemistry, 11, 1759(1972).

6) i, WINDIY + Tr hOEYERHEEEY L DA
FFARY TP VEEEL TS,

Y. Asakawa, T. Takemoto, Phytochemistry, 18, 285
(1979).

7) A. Matsuo, K. Atsumi, M. Nakayama, S. Hayashi,
K. Kuriyama, J. Chem. Soc., Chem. Commun., 1979,
1010.

8) A. Matsuo, K. Atsumi, K. Nadaya, M. Nakayama,
S.Hayashi, Phyochemistry, in press.

9) A. Matsuo, N. Kubota, S. Uto, M. Nakayama, S.
Hayashi, K. Yamasaki, Chem. Lett., 1979, 1383.

10) A. Matsuo, S. Uto, H. Nozaki, M. Nakayama, S.
Hayashi, J.Chem. Soc., Chem. Commun., 1980, 1220.
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(F)-F~ VRV =gry (2], (F)-F3VkY=r—n (3]
BIO (F)-7FFdF ) VA[4)]), ZHEBLTERL OESY
WL L, 1 FEECR D AR ISR & 2 3% Uiz,
Sbic, (1] OREERITE OB © 3 e o b SISERY
(08 )~09 DO DOFEMABS FMi U, KMRpEARHEDE (1)~
(4D ZHEBR LT, 277G ERMERNE L OMBIcoW
THHFE LI, '

2 R ELEEER

<At gy (Plagiochila ovalifolia Mitt.), 5 =4 %
F¥ (Calypogeia tvichomanis (L.) Corda), ¥4 Ky 7
= i (Scapania stephanii K. Muell.) &8 X O o+ & 5 = 4
(Bazzania pompeana (Lac.) Mitt.) 72 D 2 % 7 — Ay
DT, YRGS R Y LR, <A 2T s
AR — VIR G B R LD T, ¥ 0B M b4
RIAEWEZHHETS - Lic Lz,

RIUAANRTrD AR ) =AY R VDA D I S a2 R
= EZZ7 4 —CREMDEHE L, TOBRELBEHOHE 7 v~ b
797 4= (TLC) ZfFi»C, AFEOWEMME (1)~(4) %
ﬁi%ﬁ L/‘fCo

2.1 {EHERBEEMEOHEE
200 (B-FAnNUkyze [1]):01]) Ry e LcES
h, ZOpFREBIMERAR2 b (MS) OFEENE
CioHpeOs LB NIz, FHRIMBINAR 2 b (IR) 3 LO% TH-
BRI A7 b v (CH-NMR) O X b, #3) kY= v
T EF A~ Tz — iR [V 1760 cm™ 5 § 2.08 (3 H, s),
6.53(1H, d, J=10.0H2)] L 1 {H DB —f 7 b &+ A3 [v
1740 cm~ 5 § 2.06 (3H, s), 4.35 kL0 4.58 (% 1H, d, J=
12.5H2)] BIOL D exo-2 5 v v 3 [v 895cm™t; § 4.78
QH, )] %bb, gem-v 2 F A BRI hic = BEE GT=RE
DEAFT AN 4 FEHEINIE, ThbDEARZ b AKX
CHEXER T TR 2 2~ 3T r D BEBLRTNS (+)-42
VARY=vDLDE—FH LDT), =iy ent-2,3-¢
2-2,3-= R e v-20, 14- VTR bR v-TRTRYF YV F5-3,10
A5)-v=v (1] ERELE,

2.1.2 ()-AnyRyz+as[2):02) 1k mp203°C o
fEm& L"Cﬁféﬁﬁﬁé h, ZDHFR CoHp0r BTHELW L Dk
BERNI, A2 P AF—ZDEFME, THFA~NT TR —
A [v 1760 cm™ ; § 2.07 (3H, s), 6.35 (1 H, d, J=10.0Hz)],
B-Bic=n=—5 [y 1670cm™'; § 6.48 (1 H, )], 5i—ik
T btk [y 1740 cm=l ;5 § 4.45 3 X0 4.70 (& 1H, d,
J=12.0Hz)], gem-2 2 = VBB L83 [v 1385 k10O
1365 cm™ 5 § 0.7~1.3 (2 H, m), 1.12 4 10% 1.30 (% 3H,
s)] DU e, @, B-=Bift-o, -REFM7 4 F e F [4 233 nm;
v 2720, 1705 cm™! 5 § 6.62 (1H, s), 9.57 (1H, s)] &% 5 1{H
DANF=AFE [y 1705 cm=1 5 § 198.8 (s )] HHAHEE LT
o TnB I ERERINL, H-NMR B \\WTC 2D 7 = b
YITRTCHBELCHBE L TR Y, chihbi ) k) =grr v
OFEEIIFEFEEDT (2] O L LCAHEMIN X h
7o B, ThIX2D I ~F L5 ORSE LT CIRBRE -
BREIRTNS (F)-F30kV=rry (2] DFER2 b
VR LOHREEDO—FC X h REI i,

Fig.1 Structures of the sesquiterpenoids isolated from
the liverwort Plagiochila ovalifolia

Fig. 2 Structures of the reaction products derived from
(+)-ovalifoliene [ 1]

2.1.3 (BD-ANYAKRJITF~1 (3]:08), CioHyuOg, 12
(2] LAREREEE LT, 72FA~3 7wz -1, B-Bir
=nm—F o, F—RT e F K gem-v 2 FAEREER
BRIV @, B-FERI7 AT FEH LTV, LinL, (2] ©
'H-NMR it o, B-FERM7 15 e FO RO 7w b v~
(6 6.62, s) TROMIDIKL, (8] TrIP9EL (§ 6.79,
dd, J=8.0, 4.0Hz) & LCHh, *+olk, BC-NMR i
[2) oAy +v (5198.8) MWL LT, (3] ©IIFLL
AFVVIREN §39.8(t) KB L, = DT, 2 A Ji)
w, [3) 2ty v A TRLL TH L 7 + vOHBELESY
BWIHET =208 (F)-FNV RV =Frwv [2]) OhDE—F
LD, [3]) EREE i,

2.1.4 ()-TFFAFU LA (4]): (4], CigHyO4, @ H-
NMR 30 IR i (7]1~03]) B Robhi7 w51 ~¢
Tep—N, B-BRC =A== T N, E—lT e F N, gem-
U2 F A EREBBEINC =A% o B (6 2.48 2H, )3 § 5.7
()] DFEFEER LI TRBDARZ F AT — 2% LU
Bk, T CIM@BED P. yokogurensis'®, P. hattoviana'® %5}
11) A. Matsuo, H. Nozaki, K. Atsumi, H. Katacka, M.

Nakayama, S.Hayashi, [J.Chem. Soc., Chem.Commun.,
1979, 1012.
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Fig.3 A photographic illustration of growth-inhibitory
effect of (+4)-ovalifoliene [ 7 ] on the rice seedlings

Ot P.semidecurvens® ORI TWS (H)-F 534+

VA (4] DD~ LI, fok, =K oIRofEx B3C-

NMR 7»H B EPRESI T W59,

2.2 tEYpERBEEN
IEE A MET A7 (Tiedkhh, 4479
'?—{'}Uﬂ T A O X ORIE D & DR TR
RS TS, WNOERRE) X i
DFFEN DD # TR ST L ﬁ%f’F%-’Z}Eﬂ‘i’f *
Yt A A u:k%? AR LTI, btk T i B HE L
JeT e F AN T a2 = VTR AF T, 1 FOgRH

L% W L,

2.2.1 (B-AnNUwyzs 1], (BD-FNUkRYTFO
(2], (BO-ANYRYTF—L (B3I ELC (F)-TFFFFY
A4 OEYERBEEE: ¥ 7 (H)-FA VRV = [1]
LRI LT, ﬁim\aw FEH RGBT
T v Lo TORBEROEIRXFITRLT WD, 10
Wm@Oanmw)Ul@&mf@wm®£ﬁmzk&gﬂ
B, ORI X » THLR AL OB IENOR S5k
JOMROE R B X2 Of FEWIRLTWA X5k
B S L e N ENTEN L, 2 &, AN HH0 ;
DOFFHED R B SR EEMLTH y = l}Jlx_/J\L“CL\
Do Fio, HTIEME XORDERY 5022 [LIET 5]
Hkd Tl L,

R ER e LC, (H)-F" )k =g e v 2] (4D~
FAYRY == (3] BEIOC (AT FHFAFY VA (4]
DA O H Y 1B I
FE2WF LD D,

IhABWBENRESE, (1] (3) X0 0431
25, 50, 50 ppm [J |- @(“' T REITT O TG (FE1) LR
(F2) OERIEEAEFACHIEL TS, ¥, HING
FIOBROLERIT D s 123 XT 20ppm ITFTHD, N
12) Y. Asqkawa, M. Toyota, T. Takemoto, Tetrahedron

Lett., 1978, 1553.

13) Y. Asakawa, M. Toyota, T. Takemoto, Phytochemistry,
17, 1794(1978).

14) g iEnk,  WHERA,
CRIES,  WNHE e,
p.235.

15) NERIL—, FIHET

L2 7 TGN
<}\—7\"j— 3 ZD?E?,?!.E

rhth

, CHE 14) o p.249.

o BEEEM AR LT hH, FEOERRTI NS DA T
ARy A ERT R E UCTER LY, {bolasy o2 L
Lo DEDFIIHEIBR A LEZ R T A LD EE L b, L
L, (2] o4:EhEmbiiE<, 10~50ppm ORI TIr LA
WoAEHHEL T2,

TREORYEFRIEWR E LY, TTRTFARIALY, 7
SRIAF, 7=V VI, % $m$74mﬁmt
fiks L OMBIEE N Ml S 4 LA s S h w5100,
FD5L, TANVROERMEDEIIEIFEE LTI 2
T}?ifwi) Sl ONEEAE THh, GREFEHEL =LA A RT Y

BEEE LIt AFTF AR L PR T 2FANT T2 X —AEY
44<i—€;=b<n\%§(ﬁb\ MR ERERE & UCIERTHRY 55,

2.2.2 {bpEELEREEFE®RLOBER AiclN X
(1), (31 B L0 (4 MCEERERELETZH LW
et Td %o ?é":i?‘?ai:’i, TRBDOEAFFAR A FIENT
DTFHED E DN EE LT w0 B i) & Lk
b, (1] O 712‘@&[5%%1‘?5%5921114‘%?1 Bk, (51~
(909, DAAFT »d i, TORBHIREHRLB X
D2 DFEBTRLTD,

=AEFVBOBMBN T I F 4 F Y vA (4] 2t Tu
(5] OIS YOBOAETCHT S b
B [43 O L A IR, =R STORERE
BB IITINCT ENWLNTH D, ~ 1 7 1z —AHEB
Wi UAd = (6] BXIUEOY 7T x—F (7] B TULE
NSO Lice . &, i ARic 3 2iEk D
WAMAB LS Lo -3 7 b v [8] T, 35 LU
OEBMEESEN TS B EBCHS LT D, a-2F v V-§-
Sz v (9] OEIENE I ORO BRI S HE A,
FaF AN TR E=ABEETLHA AV RV = —L (3] B
YOI EAF Y VA (4] OFERTREWEWTER L TW5

B DRGNS, ARMSHEEORIIE T 2 T~ 3
T 2 = ATRORENEETHSL Z EOMER I, L, a-

2 F -G /7b/I’"‘“C*”C@{’L'Huﬁ'Lél’3'C<o L&
B B LT = %0?7,5®mWﬁwm
mﬁﬁéﬁ,/w7L$&31 N C[51TY

Feod

HeAyw [

ex0- A F v kA E

e RIR DICIEER R L Twh, Ll BN I B
HAeA T Lmlﬂo)ﬁﬁf“ﬁvf AT 5 Bt ] W T

I, oI IR LT ROFAD

Do O
MY 5T wH L E ARG, & IAT, -T2 b
v [ 87tk 5~100 ppm DB WT (2] “C,md) bh/‘m‘f’
ERUSROERVIEL D, 72 i6l & i

. L8
IR AR LILE LTV B, & DERR ﬁ IHEC DT,
4G @ﬁJTJLn%UL’{f" LS \ERNEChY, SRy
£/ DA S L N

16) R H. Whlttal\el P.P.Teeny, Science, 171, 757(1971).

17) c, SRR, KA 8, ol TR /\/; LR,
L4 (1973) p.63.
18) ;m T, RO HEIEHE (L% o FIEE 10)7,

YL ar (1975) p.47.

19) D.Gress, Phytochemistry, 14, 2105(1975).

20) N.Bhushan Mandava, “Plant Growth Substances (Ed.
by N.:Bhushan ‘Mandava)”, "ACS :Symposium Series
111, American Chemical Society (1979) p.135.
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Table 1 Growth-inhibitory effect of the sesquiterpenoids ({7 J~[9J) on the length
of second leaf sheath of rice seedlings
Concentration of the plant growth inhibitor (ppm)
Compound Iy
0 5 10 25 50 100 250 500

22.94+0.9 21.8+3.8 2.3+£2.3 0 0 0 0 . s

(1] { ) ) (90) (100) (100) (100) (100) 7 (2.1X107* mol/I)
24.842.3 o 25.140.9 21.9+1.1 23.6+0.5 22.7+1.3 N 0 -

(2] { ) <D (12) ) @ 100y 210 (5.8 X107 mol/l)
26.1£1.6 22.7+3.9 21.7+2.4 10.0+2.7 0 0 0 . =

(3] { ) (13) an (62) (100) (100) (100) 19/ (5.5X107* mol/l)
(24.742.1 16.6:+4.8 21.743.0 1.6+1.6 1.7+1.7 0 . _ s

(41 17w (33) (12) (o8 (94) (100) 14 (4. 010" 1ouw /I
25.541.0 18.743.2 14.3+£3.4 6.9+3.6 0 0 0 0 -

ts) {25 (33) 42) (72) 1000 (100 (00)  (lo0) 3G TX107mol/Dy
25.74£0.9 26.3+1.5 25.7+1.1 28.9+1.83 26.0+1.5 17.944.8 10.8+4.0 0 .

o3 {0 =) © (<1 —D (30) (58) (100) 190 (8. 1x107*mol/D)
23.9+1.4 22.840.8 22.2+1.5 25.0+£0.9 9.9+1.3 16.142.3 0 s

3 {P% 5) %) -5 an (33) (100) 300 (O 4x107 mol/D)
23.1+1.1 23.442.3 21.6+1.4 24.5+2.4 26.5+2.0 21.4+1.1 15.445.4 10.4%5.1 s

) { P56 -1 ® =& (=13 %) (33) (55) ~ 410(2.0x107 mol/D)
25.8+1.6 22.440.8 0 0 0 0 -

o] { ) (13) (100) (100) (100) (100) 15 (6.5x107* mol/l)

The numerals in this Table show the average length (mm) of second leaf sheath of seven seedlings with standard

error except for control scedlings (n=14).

The figures in parentheses indicate the percent inhibition (nimus sign shows the growth stimulation).
The concentration of Ij, (5026 growth inhibition) are represented by ppm and also by mole concentration in paren-

theses.

Bioassay : rice seedlings were treated with the growth inhibitors for 7 days at 804 1°C under 2500 lux illumination.

Table 2 Growth-inhibitory effect of the sesquiterpenoids ([ 1 J~[9]) on the weight

of root of rice seedlings

Concentration of the plant growth inhibitor (ppm)

Compound 0 5 10 25 50 100 250 500 Lo

0 { % B & @ aw aw aw 7 2 1X107 mol/D)
CRRE S T | R —
oy { % 8 & & o ad an - 9 (2.6x10"* mol/D)
o (Y B &S @ - ab - BE70mw
) ("% mO8S @ am  am G - 10 (2.9 X107 mol/I
ey (% T3 B % % OB @ b mezxaotmap
(% - B8 N B & sasarn
o (%M B M ML B BN meow
o3 { % - Gn Gd am  a  am - 15 (6.5% 107 mol/D)

The numerals in the Table show the total weight (mg) of roots of seven seedlings in each test tube but control is

the average value of 2 test tubes.

The figures in parentheses and the concentration have the same meaning as described in Table 1.

3 ® B

ORI RMIETH S5, IR 1 HIZ EPI-G 3 5060 EE %
fFRL, B CHE Lo MS 12H32 RMU-6L % X0t RMU-
TL BREAWE R AV CA & vLBE 70eV CHlE Uiz, 'H-
NMR ¥ Varian T-60 (60 MHz) 35 X O°H 3z R-22 (90 MHz)
BRSO IERE T, TS 254> T vERPIRELREE LTl

EL, §HTHELE, BC-NMR 1337 R-42 FT (22.63 MHz)
BESRIREE X oo HEEXEIL 7 » vk v AYRR & LCHI
A& OR-50 THE Lo UV ORI HIE 124 HWICEE %44
L,

3.1 HMH&LUaEt

MBI DO~ =5 (Plagiochila ovalifolia Mitt.) 135k
SBRIEET TR L, K¥E LR T 1EMEYE Licob (Al



H1k, 1981, No.5

B 2.5kg), 27— T2RERELTHE Ui, ML
JETF Cliftt = — 7 L T UCiiRY (85.09) 2#Ei, &
NEVYDSADKRES G AREALT, BREE LT~FV VI
B = o L BRIEOCHI I S B CH I L, KEDCHE Lz, %
D, LENEBBBRIEE LT~FY v, vy, ZrBkiL
AB L= F AR EREEH SR EGHE T, YA 5LOHER
TLC &4\ & B Ui,

(+)-#"yxyv=v [1]:800mg

(H)-FR"y Ry =yrv [2]:200mg

(+F)-#3Y kY= - [3]:500mg

(+)-F7¥4+%9v A [(4):30mg

3.2 (-FnYAKRUxT> (1)

M8 O Wk, CioHyOs (MY 334.1746 ; HRZA{H 334. 1778),
[alp+24.5° (c=2.1), 7muhkisb-=—F1 (5:1) ©REB
B X5 TLC Bs\C Ry 0.45 wAAy b ERT,

IR (CCly) (em~1) : 1760, 1740, 1670, 1635, 1380, 1370, 1360,
895, 855

TH-NMR (CDCl,)(ppm) : 0.3~1.0(2 H, m), 1. 02, 1. 08, 2. 06,
2.08 (% 3H,s), 2.18(1H, dd, J=6.0, 4.0Hz), 2.81 (1H,
dd, J=10.0, 4.0 Hz), 4.35, 4.58 (% 1H, d, J=13.0Hz), 4.78
(2H, s), 6.29(1H, s), 6.53 (1 H, d, J=10.0Hz)

18C-NMR (CDCly) (ppm) : 19.7, 116.3, 148.7, 169.7, 170.9
(%5),29.4,26.6, 34. 3, 51.7, 91.5, 140.4 (% d), 25.6, 35.4,
63.5, 116.4 (%t ), 15.6, 20.9, 21.0, 28.8 (£ a)

3.3 (F)-AnyKRVTIFRr (2]

S D%, mp 203°C, CioHynOq (MY 362 5 534047 C 62. 69,
H 6.16 ; HZH{E C 62.97, H 6.12), [a]p+149.8° (¢=1.7),
7mrekh-2—F0(5:1) OFETH TLC T R 0.23 1
ARy VEHEX D,

UV (EtOH) (nm) : 204 (e=22440), 233 (¢=6880)

IR (CHCl3)(em™1) : 2720, 1760, 1740, 1705, 1670, 1645, 1385,
1365, 1230, 1160, 960

H-NMR (CDCl1p) (ppm) : 0.7~1.3 (2 H, m), 1.12, 1.30 (%
3H, s), 1.38 (1 H, dd, J=8.0, 6.0Hz), 2.00, 2.07 (% 3H,
s), 2.65(1H, dd, J=6.0, 4.0Hz), 3.58 (1 H, dd, J=10.0,
4.0Hz), 4.45, 4.70(% 1H, d, J=12.0Hz), 6.35(1H, d, J
=10.0Hz), 6.48 (1 H, s), 6.62 (1 H, s), 9.57 (L H, s)

13C-NMR (CDCly) (ppm) : 29.6, 116.0, 145.2, 160.6, 169.1,
198.8 (% s ), 32.3, 35.4, 37.9, 39.1, 92.2, 141. 6, 146.5, 193.5
(%d), 63.4(t), 16.6, 20.6, 21.0, 23.9 (£ 1)

3.4 (F)-FsYRYZF—NL (3]

St DYk, CioHpOf (MT 348.1624 5 T 3 fli 348. 1572),
[alp+93.7°(¢=3.7), 7 rukrs-c—F1(5:1) T
TLC %4575 & Ry 0.37 wAH y F 25 Do

UV (EtOH) (nm) : 215 (e=3410), 227 (¢=3410)

IR (CHCIg)(cm™t) : 2720, 1760, 1740, 1700, 1675, 1645, 1385,
1375, 1235, 1165, 1025, 963

TH-NMR (CDCly) (ppm) : 1.11 (6 H, s), 2.04(6H, s), 2.38
(1H, dd, J=9.0, 4.0Hz), 2.76 (1H, t, J=7.0Hz), 3.45 (1H,
ddd, /=10.0, 4.0, 2.0Hz), 4.35, 4.57 (% 1H, d, J=13.0Hz),
6.38(1H,s), 6.45(H,d, J=10.0Hz), 6.79(1H, dd, J=
8.0, 4.0Hz), 9.33 (1 H, s) ’
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13C-NMR (CDCl,) (ppm) : 21.0, 115.5, 140.1, 170.0, 171.1
(#%s), 24.4, 28.4, 30.8, 32.1, 92.5, 141.4, 154.4, 194.1 (%
d), 39.8, 63.3(% t), 15.6, 20.0, 21.0, 25.6 (% 4)

(B)-A Yy TF— L (3] OB S B A(VDE{E(Collins
BIEOZTE) Kk y oy (0.5md) L 27rr 2 xyv (6.6ml)
DREWEF TN LERL 7 v £ (V) (265 mg) AR
ML CTHML, 15 DB oK (3] 150 mg) ¥ B0
raw 22 VRENLTMEZ T, 70°C TR E T, =
DORIGHKE > ) # P BB LD, 5% KERMLF b+ ) w4,
5% ¥k, 526 RERKFEF LV v A, FEREILT b U Y AKBEK
TIRKBES Lico U7 r e 2 2 VIRKE KBS M Y v ATE
BRLUC, BIEEEE LS TLC 2177y, ¥ b v (2] (16mg)
%157,

CyoHp0, (M* 362), [@]p+169.0° (¢=0.4), mp 202°C

IR (CHCly) (cm™%) : 2720, 1760, 1740, 1705, 1670, 1645,
1385, 1365, 1230, 1160, 960

TH-NMR(CDCly) (ppm) : 1.13, 1.32, 2.01, 2.07(% 3H, s),
1.38 (1H, dd, J=8.0, 6.0 Hz), 2.65 (1L H, dd, /=6.0, 4.0 Hz),
3.58 (1H, dd, J=10.0, 4.0Hz), 4.45, 4.75(% 1H, d, J=
12.0Hz), 6.35 (1H, d, J=10.0Hz), 6.48 (1 H, s), 6.62 (1 H,
s), 9.55 (1 H, s)

3.5 (F)-TIEFFULA (4]

ME DGR, CioHygO0 MT 350), [@]p+32.3° (¢=1.6)

IR (CCly) (cm™) : 1760, 1740, 1695, 1675, 1380, 1370, 1365,
1230, 845

'H-NMR (CDCly) (ppm) : 1.06, 1.11 (% 3H, s), 1.72 (1H,
dd, J=10.0, 4.0Hz), 2.08, 2.23 (% 3H, s), 2.48 (2H, s),
4.35, 4.57 (% 1H, d, J=13.0Hz), 6.35(1 H, s), 6.83 (1 H,
d, J=10.0Hz)

BC-NMR (CDCly) (ppm) : 19.1, 60.1, 116.2, 170.1, 171.0
(%s), 27.8, 28.7, 31.8, 50.0, 92.0, 140.5(%d), 21.9,
33.9, 51.7, 63.4 (% t), 15.8, 21.2, 21.2, 29.8 (£ 4)

3.6 A FXPHERIHIRER CREHEIWD

TROBEFIETHRE Lo :

1) 8% HAbr vV v AR CHEAE LD A GFT4H) e
—h =k AR, =&/ A5 HERE LD, KEKTS
EgET 5, SBIC, 12 MBEFRE bV v AR 1 RFRERE
L, OHKKE T3 BT %,

2) TOXEIERERE L A ETFHREY L\t ) —
M ART, AR 30+£1°C DERE (2500 4y 7 2) W
3 HE- b bRFIR S,

3) PEREEAY = —FAFRIE S AL AREN LTHEED
W B1BIVR2B KHELT, £0% 2ml 2FCY
2.5x10cm) AN, 7TAYV— % — CHERYEECEBVHET,
D> ¥, Tween 80 @ 100 ppm K¥EW 2 ml Nz T, —WiK
Hlﬁaﬁ~5o

4) HECVREFREOR -1 b0 2% 7R TOANRT
L, 30+1°C DERIRATHE (2500 Ly 7 A) RRHLTT
HEE I 5,

5) FEvIkin, RYHOETIEROREX (mm) kLUOR
DEER (me) ZPET D, BONCEREND, EEOLRK
w35 PHER R L0 5026 BHIKEEE (o) 2EET %,
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BODED, BOMELXL TTF X B EmEE L A OBHEECENT 5, ¥, RKPIRC KT BMERO—IT,
WL S L OAERERERBRICBEL COHR W WicRKE A SCI A BT GE# (554160) D BHIRE X - T,
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In the course of our investigation on the terpenoids displaying plant growth-inhibiting pro-
perties from the liverworts (Hepaticae), four sesquiterpenoids were isolated from a leafy
liverwort, Plagiochila ovalifolia Mitt. and their structures were identified as (+)-ovalifoliene
(13, (+)-ovalifolienalone (2], (+)-ovalifolienal [ 3], and (-)-plagiochiline A [ 473. The
ent-2, 3-seco-alloaromadendranes [ 1], (23], [3), and [ 4] almost completely inhibited the
growth of the rice seedlings at the concentrations of 25, 250, 50 and 50 ppm, respectively.
The details of their growth-inhibitory effects are shown in Table 1 and 2. |

Furthermore, the reaction products [ 51~ 9] derived from (+)-ovalifoliene [ 7} were also
tested for the biological activity (see Table 1 and 2) in order to study relationship between
the biological activity and the chemical structure. The results suggest that the inhibitory
activity is due to the acetyl hemiacetal moeity. a-Methylene-d-lactone [ 9] revealed almost
similar inhibitory activity to the natural inhibitors (7)), (83, and [ 4). The ketone [ 2]
and the 7-lactone [ 8, however, promoted the growth of the root at the low concentration.






