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Diterpenoids contain only 20 carbon atoms, and the plants that have been examined for

diterpenoids are less numerous. However, a greater variety of the possible cyclization and

oxidation patterns has been observed in the diterpenoids. Thus the list of known structures

is large. The diterpenoids have often been found in two antipodal forms. Our present state

of knowledge does not allow us to draw any conclusions from the distributions of these

configurations.
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labdane pimarane cassane

abietane

beyerane trachylobane atisane

Fig. 1 Basic skeletal types of diterpenoids

Dicyclic diterpenes Tricyclic diterpenes
f > (jér
7~ .
labdane groups a) pimarane groups b) cassane groups
ex. manool ex. pimaric acid ex. cassaidic acid, cassaic acid
€) rosane groups d) abietane groups e) rearranged abietane groups
ex. rimuene ex. abietic acid ex, totarol

Tetracylic diterpenes

a) phyllocladane-kaurane groups b) beyerane groups
ex. (+)-phyllocladene; (—)-kaurene ex. hibaene
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Hardwickia pinnata Daniellia oliveri Dagiclliz ogea
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Eperua falcata

Hymenaca courbarisl
Fig. 2 Some acids of Amferstiae (antipodal configuration).

COOH
(+)-hardwickic acid (+)~cativic acid
Copaifera afficinalis Priorio copaifera

Fig. 3 Acids of Ambherstiae (normal configuration).
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Kaurane derivatives (compounds isolated from a new Beyeria species)

17-hydroxy~16a~(—)-kauran~19-oic acid

(~)~kaur-16-en-19-oic
acid (kaurenic acid)

: CHOH
. v .". . W
T

‘THM

168-(—) -kanran-16, 17, 19-triol

16-17-dihydroxy-168-(—)-kauran 19-oic acid

‘Phorbol derivatives (compounds isolated from croton resin)

om' *\ow

OH OR
phorbol

A R=CO-CH,
Ay R=CO{(CH,)1,CHsJ

cocarcinogen A

Bicyclic diterpene (compounds isolated from a new Beyeria species)

~ H

13~epi-(—)-manoy! oxide

18-hydroxy-13-epi~(—)-mano:} oxide



13-epi-(—)-manoy] oxide-18-oic acid

Ricinocarpoideas

Tapie I Tetracyclic diterpenes

eperu-13-ene-88, 15-dio!

species
(location)

tetracyclic diterpenes

-
kaurane derivatives

. N
beyerane derivatives miscellaneous (flavone etc.)

.2 .
Beyeria. lesch 3, 19 ¢} 5,4'(OH)-3,7,8(0Me) ()
{eastern gold fields) 17, 19° @

17¢, 18 @

3, 16, 17, &)

3, 17, 19, @

12, 17, 19 @

3, 16, 17, 19 3
B. lesch var. drummondii 3, 17, 19 @
(outer wheatbely of W.A) 3, 17%, 19 (Y]

¥ cinnamate
B. lesch var. drummondii 3 17=, 194¢€ @ seco-beyerene ()
‘(east of southern cross) 3, 164¢, 17 4)
B. lesch var. drummondii 3, 17 @ 5,4’ (OH)-3,7,3"(OMe) ()
(lake grace-W.A.) 17, 19 @) 573,4CH)-7(OMe) (D
3, 17, 19 @ -

B. latifolia 3,17, 19 @ 5,4'(OH)-7-(0-Me> (D)
(gardinar river south W.A)) 3, 16, 19 A) 5,7,4' (OH) n

3, 16, 17 @

3, 16, 17, 19 @
B. brevifolia 16, 17, 19 (€)] 34 17, 19 @ 5,7,3’(0H)-3,8,4',5
(south east W.A.) 3, 17%, 19 @) (OMe) (7) seco acid (B)

Tance II Tetra- and bicyclic diterpenes

sgaecie;
location)

tetra- and bicyclic diterpenes

kaurane derivatives

A Y N
eperuane derivatives miscelianeous (flavone)

7

B. brevifolia 3 17°% 19 w22)
(coolgardi-Norseman region) 3%, 170, 194¢+ ()
3, 17, 19 )]
B. sp. 19= (1)  88,138-oxidoeperu- 5 4'(OH)-3,7(0-Me) (D
14en-18-o0l ()]
‘(south west of Norseman) 17, 19° (2> 88, 135-oxidoeperu-
14-en-18-cic acid  (6)
17, 19 @ 88, 138-oxidoeperu—
14-ene.
3, 17, 19 (2)°  eperu-13-ene-88, 15-(di;)l
6
16, 17, 19* (&)}



B. viscosa 3, 19 (6))

(costal region of W.A.) 17, 19 @
3, 16, 17 [&))

B Lepide Petcla TR e RN

(170 miles N.E. of Perth) 15~hydroxyeperu-8

(20)-ene-18-oic acid  (6)
eperuane-88 15, 18-triol (6)

Ricinocarpus stylosus 19¢ (¢)) polyaltic acid (9) 5(0H)-3,7,8,3,4'(OMe) (7}

(south west of Norseman) 1, 17¢, 19 @ 5,3'(0OH)-3,7,8,4’(0O-Me) (D
17, 19 @ 5,4'(0H)-3,7,8(0-Me)  (7)
17, 19 @ . 5,3’,5'(0OH)-3,7,4’'(O-Me) (7
16, 17, 19 @
16, 17, 19 ®

TabLe 1. Bicyclic diterpenes
epecies bicyelic diterpenes
(location) eperuane derivatives miscellaneous(flavone)

R. Muricatus eperuane-88, 15-diol ) 5,3',4’(OH)-3, 7, 8(OMe) (7)

(south west W.A.) eperuance~8§, 15, 18-trial &) 5,7,3’,4’(OH)-3, 8(0OMe) (7}
15, 16~dihydroxyeperu-8- (20) -en-18-oic acid (6)
eperu-8(20)-ene-~15, 18-dioic acid ®)
15-hydroxyeperu-8(20) -ene-18-oic acid ®)

* k=ketone, a=acid Ac=acetate, * 1=( )IA9] S} basic skeletons(Fig. 4)
* 2=0H =& odlTx7t B4 8L radicale] AYPsjo] gl Co W (Fig. 4)

Ricinocarpoideaeol 4] WAS diterpene g basic skeleton of 9 8}y E73bd o3 ). (Fig. 4)
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Fig. 4 Basic skeleton of diterpenes in Ricinocarpoideae.
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Erythroxylaceae (compounds isolated from Erythrozylam monogymum “Deva Daru” in india)

R2
~L5 <
; SOH
~NI )
Ry Rg g R
"R
1. f+)-hibaen CH, CH; devadarool R=H allodevadarool
2. monogynol CH;OH CHs hydroxydevadaroo! .. R=0H
3. hydroxy-
monogynol CH,0OH CH,OH
4. alcohol B CH, CH,OH
oM
i_on
erythroxydiol X® erythroxydiel Y®
Compositae

Siegesbeckia sp.
c'm
\CH 1,04

HO'

darutigenol®
aglycone of darutoside

Tnula royleana

licoctonin

royleanon
(norditerpene skeleton Cyq)

Grindelia sp.

grindelia acid 6-~oxogrinderia acid

Atractylis gummifera atractylin  (F-z29]4)
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D
oo

compound B¥

6-dehydroroyleanon

Stewir. ~ch~wdiana

M
Coou
steviol (aglycone of stevioside)



Espeletia schulztii (wedd)

coom

diterpene carbonic acid S,

Psiadia altissima

LD
:;.::¢ o
A H
HOHL OH
Psiadio]®

Ericaceae

Leucothoe grayana

andromedotoxin R=~CO-CH,
grayanotoxiu ] R=H

Garryaceae

Garrya sp.

garryfelin (veatchin)
epimer on 19

“Coon
diterpene carbonic acid S,

diterpene carbonic acid S,

Solidago altissima

J\;(/\cm
g— i QAC

solidagonic acidil~1®

Rhododendrom hymenthes

8o ‘@

— —i—0H:

grayanotoxin J

garryin



Acanthaceae

Andrographis papiculata

androgra}ﬁmﬁ&

Cupreseaceae

Juniperus sp.

O3

sugiol

is0- pimaric acid

iso- cupressic acid

Callitris sp.

callitrisic acid 17.1®

Podocarpaceae

Pacryolium sp.

wonc > M

neoan&rog'raphoﬁd 14,15,18)
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torulosol hydrbxy-Ga-sandaracopimaric acid!

Tetraclinis articulata

totarolenon totarolon

manool oxide ketomanool oxide



Podecarpus sp.

~™

totarclenon

A

E >
!

ferruginol

on

‘Woac
podocarpic acid

Cryptomerieae

Cryptomeriae
xanthoperol

sugiol

“

totarolon
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6-dehydroferruginol
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HO HO .

sugiol xanthoperol

cryptopimaric acid CzoHgO:

6-ketoferuginol
Coniferopsida

Coniferal
a)Abietic acid groups
— m—— -

Lt
=

neoabietic acid ¢

phyliocladanol

R I HANE
- HOOC - _
leavopimarrc acid 24!

abietic acid

palustrinic acid

b)Pimaric acid groups %

2001

= )

i
moos A~

agathendicarbonic acid

7 “cooH
iso-pimaric acid

“eoou
sandaracopimaric acid

. coon
pimaric acid

- . )
inumaki lactone A *,%

V/



R
epimanool R=CH,
hydroxyepimanool R=CH,OH

fso-pimaradiene R=CH,
iso-pimarinol R=CH,0H
iso-pimarinal R=CHO

~Kaurane grouns

phyllocladen kaurene

R=CHO
R=CH,OH

contortolal
eontortadiol

pimaradiene R=CH,
pimarinol Re=CH,»OH
pimarinal R=CHO

8

--oH

coon O
~ gibberellic acid

mirene (dextorotatory kaurene)

d)Rosane group

rimuene 25

Eumycophyta

e) Cupressen group

cupressen

Trichothecium roseum, Gibberella Fujikuroi (Fusarium moniliforme)

a)Rosane skeleton

n
[+]

rosenonolactone **

b) gibbane skeletor, ®:32)
°

CHY oo
gibberellic acid Ag

™3 comm
gibberellic aca Az
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O
CHy  COOM

Kibberelic acla As



cHO

{a ‘ _ |
ool ST
gibberellin A, gibberellin Ay gibberellin A,
Bamboo Lupinus luteus Gibberella fujikuroi

Labiatae

Coleus ignarius

Isodon sp,

R=0H enmein
=0Ac

Marrubium vulgare

M. incanum

. ¢co—©C
isodon diterpene trichokaurin oridonin marrubiin 33,3
R R’ R”

A:CH, OH H

B: <CH:OCHH  OH

Aracucariaceae
X . CrOn

1 C

Ton

o}
oy U
HO' !
L]

araucarolone araucaron

_CH20H

: mooc” "

pinifolic acid laevopimaric acid communic acid labdanolic acid



Sciadopilyaceas
Sciadopitys verticillata

sciadine dimethylsciadinonate sciadinone
N
cugooc? o
methylsciadonate  verticillo] 3¢
Dedonaea sp.

diterpenes of cascarillin group "

I R=0Ac
i =0H
1 =
Leguminosae !
Erythrophleum sp.
R, R Rs
H COOCH; CH,CH;—N(Me),
CH COOCHg CH:CH.—N(Me),
QH CH; CH,CH,—NHMe
OH CH, aminoalcohol (unknown)-
OH COOQCH; " "
(8)2) COOCH, " "
H COOCH; " "

R,=0 Re=aminocalcohol (unkhown)
R, <(1?1H R;=aminoalcohol "

" YcoocHa
Ambheretieae

- COOM

(—) hardwickic aeid eperui¢ acid daniellic acid

copalic acid
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-ozic acid 8, B-hydroxyeperuanic acid

Trachylobium

7 N\

coon

CO0H

(+)-hardwickic acid (+) cativic acid

kauranol kaurenic acid trachylobanic acid
R=H R=0Ac¢ R;=HO R,=COOH
=H =CH,OH
=0Ac =COOH
Papilioidae o

gibberellic acid
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