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In the course of a continuing phytochemical survey of
Braziiian Labiatae, we have examined a sample of Iboza
riparia N. E. Brown, a species originally from Southern
Africa [1] and well adapted in Brazil (Sdo Paulo). We
now report the isolation of a new diterpenoid ibozol
(1a) together with the known 7 a-hydroxyroyleanone
(2) [2] and sitosterol.

The first compounds to be eluted from the chromato-
graphic column of the acetone extract of the leaves were
7 a-hydroxyroyleanone (2) and sitosterol, identified by
comparing their spectral properties with authentic
samples. Further elutions vielded ibozol {1a), mp 146~
150° whose molecular formula C, H,,0, was estab-
lished by elemental analyses and MS. The presence of a
double bond, indicated first by its colour reaction with
tetranitromethane, was confirmed by its IR absorption
at 1650cm™!; also present was a band at 3450cm ™!
attributable to hydroxy groups. In the PMR spectrum
signals for five methyl groups could be observed, three
of which are singlets (6 0.97,0.97 and 1.17) and two appear
at the same position as a 7 Hz doublet (6 1.02) indicating
an isopropyl group. A carbinol methine signal at 6 3,98
(dd.J = 8 and 4 Hz} accounted for a secondary hydroxyl
group; no vinyl proton was present and therefore the
double bond is tetrasubstituted. In the UV no major
absorption above 210 nm could be observed. From these
results as welt as from the '3C NMR and the reactions
described in the sequel, an abietane skeleton was in-
ferred and structure {1a) proposed for ibozol.

Acetylation of ibozol produced a secondary acelate
(1b), mp 150-154°, which displayed a signal for one
acetoxy group at & 2.03 (3H, s) and the CH-OAc proton
at § 5.30 (dd, J = 8 and 4 Hz), as well as three tertiary
methyls at & 0.97, 0.97 and 1.19 together with the two
superimposed doublets (6 H, § 1.00, J = 7 Hz). The low
field position of the proton in the acetate suggested that
the CHOH proton in ibozol might be allylic [3] and from
its coupling constants, an axial orientation could be
assigned to this proton; consequently the acetoxy group
is equatorial. Furthermore the multiplicity of the CH-
OAc proton demonstrates that it is flanked by two hydro-
gens. In the IR the presence of the non-acylatable
hydroxyl group gave rise to an absorpticn at 3600 cm ™ 1

The interrclation between the secondary hydroxyl
group and the ethylenic linkage was derived following
Jones’ oxidation of ibozol: the product, ibozone (1c)
mp 119-121°, exhibited in the UV an absorption at
Apae 248 nm (e 12 143) for an oB-unsaturated ketone.
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The allylic position of the secondary OH in (Ia) was
thereby confirmed. The PMR spectrum of ibozone
(le) clearly indicated the presence of two secondary
geminal methyl groups (isopropyl) at & 0.92 and 0.99
{both d, J = 7 Hz) and three distinct tertiary methyls at
8 0.89, 0.95 and 1.13 (all 5).

Reduction of ibozone (1¢) with NaBH, afforded ibozol,
confirming the equatorial orientation of the hydroxyl
group [4].

From this evidence as well as biogenetic considerations.
the tetrasubstituted double bond could be placed only
at C-8, C-9 of the abietane skeleton whereas the secondary
OH group remained to be located (cither at C-7 or C-11).
To this end 12C NMR was utilized. Spectra of (1a) and
(1b) were assigned by multiplicity information obtained
from single-frequency off-resonance decoupled (sford)
and from partially relaxed Fourier transform (PFRT)
spectra as well as by comparison of the shift data of
{1a) with that of sandaracopimaradiene (3} [5] (see
Table 1). The ring A shifts are virtually identical for
both compounds except for C-5 which is 2.4 ppm
shielded in ibozol (1a). This is consistent only with an
equatorial oxygenated substituent at C-7 [6]. Therefore
in ibozol a 7 f-OH group is present, a fact which is also
confirmed by the ring B carbon shifts.

The site of attachment of the tertiary OH group is
indicated by analogy of the carbon shifts of ring C and of
the isopropyl moiety with those of (4)-lerpinenol (4)

Table 1. '*C chemical shifts of diterpencids 1a. 1b and 3*

la 1b 3
c(l) 372 36.8 36.7
) 18.9 18.8 19.0
c3) 414 414 4.2
C(4) 33.0 33.1 335
s 496 495 52,0
C(6) 30.1 258 213
7 71.4 74.7 326
C(8) 126.8 123.3 1244
Q) 141.7 144.3 134.4
Ci10} 38.4 38.1 377
i 209 214 190
c(12) 317 318 5.
ci1y 723 71.9 354
C(14) 35.3 36.2 42.0¢
C(15) 34.7 334 146.8
C(16) 16.7F 16,5+ 111.2
cin 16,8+ 16.61 282
c(1s) 330 330 335
C(19) 216 215 225
C{20) 20.2 19.9 19.7

* Values in ppm downfield from TMS; solvent: CDCl,,
t Signals within any vertical column may be interchanged.
1 § (OCOCH,)} = 21.3 and 171.3 ppm.
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[7]- The configuration of the substituents at C-13
is based on the following arguments. It is known that
conformation (5) is preferred not only for compound
(3) where the 17-methyl group is equatorial but also for
its C-13 epimer where the methyl is axial [5]. If ibozol

{1a) had an a-OH. the expectedly large predominance
of (Sa) over (6a} would imply a fairly rigid ring C with an
cquatorial isopropyl side-chain. Instead. the methine
of the latter is shielded by ca 2 ppm in ibozol (1a) relative
to (4) (where the isopropy! group is assumed to be mostly
equatoriai) and appears even at higher field in acetate
(1b). This together with the small variation in the rings B
and C shifts on acetylation (1a vs 1b) suggests a degree
of conformational mobility that is best explained by an
average ring C conformation betwecn (5b} and (6b)
for ibozol; thus the configuration as shown in {1).
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M* 332 3B nm (log £):275 (4.07). the spectrometric data
(IR, PMR, CD) were compared with an authentic sample and
found identical. Elutions with C(,Hb furnished sitosterol (1.3 g).
mp 140 145", undepressed mmp and IR identical with an
authentic sample. Further clutions with C . H, -Me,CO (19:1)

16.9*
31.1 OH| 369

ax=QH. fi=:Pr
b x =i-Pr. §=0H
* Indicates a possible signal reversal.

4

afforded ibozol (1a) (13.7 g). mp 146-150" (Me,CO) (Found:
C, 78.68; H. 11.26. C, H,, 0, requires: C. 78.37: H. 11.18",}.
M~306; v, cm”': 3450, 1650, 1390 and 1240.

Ihozol acetare (1b). Ibozol (100 me) was acetylated in the usual
manner: recrystallization of the product from C H, hexane
gave Y0 mg of the acetate (1b). mp 150152 (Found- C,75 76:
H, 10.47. C,,H,, 0, requires: C. 7581  H. 1041 ) v em '
3600, 1720, 1660, 1470, 1380, 1260 and 1020.

Jones' oxidation of thozol. To an 1ce-cooled soln of 1bozol
(400 mg) in Me,CO (20 mD). 0.8 ml of Jones® reagent was added
and the mixture stirred for 5 min. After the usual work-up
the ppt. (317 mg) was recrystallized in hexane to vield 1horone

1

Recent investigations of the genus Solidago (Com-
positae) have disclosed the occurrence of abietanc
diterpenoids such as missourienol B (3 f.13-dihydroxy-
8(14)- abietene)[8] and junceanol Y (7 a.13-dihydroxy-
8(14)-abictene) [9] but their stereochemistry at C-13
has not yet been definitely assigned. Other novel abietane
diterpenoids are stemolide, a bis-epoxide isolated from
Stemodia maritima (Scrophulariaceae) [10] and 7 x, 18-
dihydroxy-8(14}-abietene from Nepeta granatensis (Labi-
atae) [ 117 and these were shown to possess an a-isopropyl
moiety at C-13. Ibozol seems to be biosynthetically
related to this group of substances.

EXPERIMENTAL

Mps are uncorrected. IR spectra were recorded using KBr
pellets, UV spectra in 95°, EtOH and PMR using CDCI,.
13C NMR spectra were measured on a Bruker WH-90 spectro-
meter operating at 22.6 MHz in the Fourer transform mode.
MS are from Mr. Koichi Mizuta, I[nstituto de Pesquisas
Tecnologicas. Sdo Paulo. operating on a RME-7 Hitachi
instrument. Elemental analyses are from the Chemustry Depart-
ment of the University of Ithinois, Urbana. U.S A.

Isolation procedure. The ground dried lcaves of Tboza riparia
(1100 g} were extracted with Mc,CO and concentrated under
red. pres. to yicld a viscous mass (103 g} which was chromato-
graphed over Si gel. Hexane-C H, (1:1) fractions yielded
7 x-hydroxyroyleanone (2} (34g). mp 169 171° (hexanel

(1c}(258 mg). mp 119-121 (Found:C,78.96:H,10.34 C, H,,0,
requires: C. 78.89; H. 10.59°,). v _, cm ™! 3500, 1660, 1610,
1380 and 1210,

NaBH, reduction of thozone. To a soln of ibozone (32 mg)
in McOH (Smi). NaBH, (20 mg) was added and the mixture
sturred 30 min at room temp. After the usual work up the ppt.
(28 mg) was chromatographed on a St gel column Eluuons from
CHCI, and CHCI,-Me,CO (19:1} afforded 16 mg of ibozol.

Rological activiry. Anti-tumor tests of ibozol against lympho-
cytic leukemia P38R indicated no activity up 1o doses of 200

mgkg [12].
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haplociliatic acid.

A new dihydro-trans-clerodane diacid, haplociliatic
acid (1), was isolated from Haplopappus ciliatus {Nutt})
DC. and the structure was determined [1] by X-ray
diffraction techniques. The anomalous dispersion of the
oxygen atoms was used to determine the absolute con-
figuration. Haplociliatic acid is an isomer of the cis-
clerodane cistodoic acid [2, 3].

The diacid was converted to the dimethylester by reac-
tion with CH,N,,, and the '*C NMR spectrum at 15.03
MHz was obtmned usmg CDCl, as solvent. Line assign-
ments were made using single frequency off-resonance
decoupling, relaxation techniques and lanthanide in-
duced chemical shifts. The assignments {(ppm from
TMS) and relative LIS are as foliows: C-1, 17.4 (0.10);
C-2, 29.4 (0.15); C-3, 1368 (0.34); C-4, 142.5 (0.46); C-5,
376 (0.25); C-6, 359 {0.20); C-7, 27.2 {0.10}; C-8, 361
{0.07); C9; 385 (0.09); C-10, 464 (0.15); C-11, 27.2
(0.10); C-12, 35.5(0.09); C-13,31.0(0.24); C-14,41. 6(0 41);
C-15, 173.6 (1.00}; C-16, 200 {0.15)*; C-17, 159 (0.051;
C-18, 20.7 (0.18)*; C-19, 168.3 (1.00); C-20, 18.5 (0.06)1;
and two — OCH, resonances at 51.1(0.38)and 51.4(0.33).
Assignments marked * and 4 are interchangeable.

EXPERIMENTAL

Dried, powdered leaves (4.22kg) of Huaplopappus ciliatus
(Nutt) DC. (Prionopsis ciliata (Nutt.)), collected around Fort
Worth, Texas in September 1977, were extracted with petrol. A
few mg of white solid pptd from the extract and were collected.
The petrol extract was evapd. to yield 140 g of a gummyresidue.
This was disolved in a minimum amount of petrol leaving a small
quantity of white solid. The combined white solids (50 mg) were
recrystallized from EtOH vyielding colourless crystals, mp
198-201° (uncorr), [2}2° —86° (¢ 2.5, EtOH). MS (probe). m/fe
{rel int): 336 (M*; 1), 318 (M* —18; 33), 285 {33, 271 (26, 203
(28), 174 (6), 151 (11), 137 (25}, 125¢C H O3 ;100 C, H, O,
AROH nm: 212 (e 17800)(double bond} v’“’r -1 3150 (acxd
0H),2850 1640 (strong C==0), 1400, 1360, 1260 1200 900. PMR,
(90 MHz, CDC1,): 6 0.71 (3H, s), ca 0.82-1.12 (6H, overlapping
d), 1.24 (3H. 5), ca 1.34-1.65 and 2.1-2.3 {complex m), 6.57 (H-3,
t, J =4 Hz)

The X-ray data were collected on a Syotex P2, diffractometer
system. The crystals belong to space group P2 2,2, with unit
cell dimensions @ = 12.946 {3), b = 14.408 (3}, r = }0 254 (B A
and ¥ = 19177 (D A2
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