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

The first compounds to be eluted from the chromato- 
graphic column of the acetone extract of the leaves were 
7 a-hydroxyroylcanone (2) and sitosterol, identified by 
comparing their spectral properties with authentic 
samples. Further elutions yielded ibozof (la), mp 146- 

150” whose molecular formula CzoHS402 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 1650 cm - ’ ; also present was a band at 3450 cm - ’ 
attributable to hydroxy groups. In the PMR spectrum 
signafs for five methyl groups could be observed, three 
of which are singlets (6 O-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 d 3.98 
(d& 3 = 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 “C NMR and the reactions 
described in the sequel, an abietane skeleton was in- 
ferred and structure (la) proposed for ibozof. 

Acelylahn of ibozol produced a secondary acetate 
(I b), mp 150-154”, which displayed a signal for one 
acetoxy group at 6 2.03 (3H, s) and the CH-OAc proton 
at 6 5.30 (dd, J = 8 and 4 Hz), as well as three tertiary 
methyls at 6 0.97, 0.97 and 1.19 together with the two 
superimposed doublets (6 H, 6 1.00, J = 7 Hz). The low 
field position of the proton in the acetate suggested that 
the CHOH proton in ibozof 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 Cfis- 
OAc proton demonstrates that it is flanked by two hydro- 
gens. In the IR the presence of the non-acylatable 
hydroxyf group gave rise to an absorption at 3600 cm - ‘. 

The interrelation between the secondary hydroxyl 
group and the elhylenic linkage was derived following 
Jones’ oxidation of ibozol: the product, ibozone (lc), 
mp 119-121”, exhibited in the UV an absorption at 

&X 248 nm (E 12 143) for an c+unsaturated ketone. 

* Part 3 in a series “Chemistry of the Brazilian Labiatae”. 
For part 2. see Zelnik, R.. McMillan, J.. Paul. I. C.. Lavie, D., 
Toscano, V. G. and DaSilva, R. R. (1977) J. Org. Chem. 42,923. 

4 On leave of absence from Institute Adolf0 Lutz, Slo 
Paulo. 

The alfylic position of the secondary OH in (la) was 
thereby confirmed. The PMR spectrum of ibozone 
(1~) clearly indicated the presence of two secondary 
geminal methyl groups (isopropyl) at S 0.92 and 0.99 
(both d, J = 7 Hz) and three distinct tertiary methyls at 
6 0.89, 0.95 and 1.13 (ail s). 

Reduction ofibozone (lc) with NaBH* alTorded ibozol, 
conlirming the equatorial orientation of the hydroxyl 

group C43- 
From thisevidence as well as biogeneticconsiderations. 

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 (either at C-7 or C-l 1). 
To this end 13C NMR was utilized. Spectra of (la) and 
[lb) were assigned by multiplicity information obtained 
from singfe-frequency off-resonance decoupled (sford) 
and from partially relaxed Fourier transform (PFRT) 
spectra as well as by comparison of the shift data of 
(la) with that of sandaracopimaradiene (3) [5) (see 
Table 1). The ring A shifts are virtually identical for 
both compounds except for C-S which is 2.4ppm 
shielded in ibozol (la). This is consistent only with an 
equatorial oxygenated substituent at C-7 [S]. Therefore 
in ibozol a 7 P-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)-terpinenol (41 

Table 1. ‘%Y chemical shifts of diterpenoids la. Ib and 3* 

la lb1 3 

C(1) 37.2 36.8 36.7 
c(2) 18.9 18.8 19.0 
C(3) 41.4 41.4 42.2t 
C(4) 33.0 33.1 33.5 
CG) 49.6 49.5 52.0 
C(6) 30.1 25.8 21.3 
c(7) 11.4 74.1 32.6 
C(8) 126.8 123.3 124.4 
c(9) 141.7 144.3 134.4 
C(lO) 38.4 38.1 37.7 
al 11 20.9 21.4 19.0 
C(12! 31.7 31.8 35.1 
C(131 72.3 71.9 35.1 
C(14) 35.3 36.2 42.0t 
C(15) 34.7 3x4 146.8 
C(l6) 16.7+ 16.5? Ill.2 
C(17) 16.8t 16.@ 28.2 
C(18) 33.0 33.0 33.5 
C(19) 21.6 21.5 22.5 
C(20) 20.2 19.9 19.7 

*Values in ppm downfield from TMS; solvent: CDCI,. 
t Signals within any vertical column may be interchanged. 
$, 6 (OCOCH,) = 21.3 and 171.3 ppm. 
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[7]. The configuration of the substituonts at C-13 M’ 332. ;LiiH nm (Log cl:275 (4.07): the spctrometrw data 

is based on the followmg arguments. It is known that (IR, PMR, CD) were compared with an authentic sample and 

conformation (5) is preferred not only for compound found identical. Elutions with C6H, furnished sitosterol (1.3 p). 

(3) where the I 7-methyl group is equatorial but also for mP t4* -145 undepressed mmp and IR identical with an 

rts C-13 epimer where the methyl is axial [5]. If ibozol authentic sample. Further clutions with C,H, -Mc,CO t I Y :l I 

la R = B-OH. H 
lh R = P-OAc. H 
Ic R-O 2 

(la) had an a-OH. the expectedly large predominance 
of (5a) over (6a) would imply a fairly rigid ring C with an 
equatorial isopropyl side-chain. Instead. the methine 
of the latter is shielded by ca 2 ppm in ibozol (la) relative 
to (4) (where the isopropyl group is assumed to be mostly 
equatorial) and appears even at higher field in acetate 
(lb). This together with the small variation in the rings B 
and C shifts on acetylation (la vs lb) suggests a degree 
of conformational mobility that is best explained by an 
average ring C conformation between (5b) and (6bl 
for ibozol; thus the configuration as shown in (1). 

Recent investigations of the genus Solidugc~ (Com- 
positae) have disclosed the occurrence of abietanc 
diterpenoids such as missourienol B (3 /$.I Sdihydroxy- 
8(14)- abietene)[8] and junceanol Y (7 3. I3-dihydroxy- 
8(14)-abiotene) [9] but their stereochemistry at C-13 
has not yet been detinitely assigned. Other novel abictane 
diterpenoids are sternotide, a bis-epoxidc isolated from 
Srrmodia muririma (Scrophulariaceae) [IO] and 7 2. l8- 
dihydroxy-8( 14t-abietene from Nepeta grunntensis (Labi- 
atae) [ I1 ] 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,. 
“c‘ NMR spectra were measured on a Brukcr WH-90 spectro- 
meter operating at 22.6 MI17 in the Fourter transform mode. 
MS are from Mr. Koichi Mizuta. Instituto de Pesquisas 
Tecnolbgicas. S;io Paulo. operating on a RMU-7 Hitachi 
instrument. Elemental analyses are from the Chemistry Depart- 
ment of the IJniversity of Illmois. Urbana. C.SA. 

fsolotion procedure. The ground drted leaves of I&a rzpariu 
(I IOOgl were extracted with Mc,CO and concentrated under 
red. pres. to yield a viscous mass (103 gl which was chromato- 
graphed over Si gel. Hexane-C,H, (1 :l) fractions yielded 
7 z-hydroxyroyleanone (21 (3.4 gl. mp 169 171 (hesanel. 

16.9’ 

‘3.3 118.7 

a 31 = OH. /i = I-Pr 
b 3 = i-Pr. /I = OH 
* Indicates a possible signal reversal. 

4 

afforded ibozol (la) (13.7gl. mp 146-150” (Me,CO) (Found: 
C, 78.68; H. 11.26. Czi,HjJ02 requires: C. 78.37: H. 11.18”,,1. 
M-306; vrn., cm..‘: 3450. 1650. 1390 and 1240. 

Ihozoi aretare (Ibl. Ibo/ol 1100 mg) was acerylated in the usual 
manner: recrystallization of the product from C,H, hevane 
gave 90 mg of 1hc acetate (lb). mp 150.-152 IFound. C.75 76: 
tI, 10.47. C,,H,,O, requires: C. 75 X1; H. IO.41 “,,). v__cm ‘: 
3600. 1720. 16%. 1470. 1380. 1260 and 1020. 

Jones oxid~ltron r!l ~hozol. To an ice-cooled soln of iho7ol 
(400 mg) in Me,CO (20 ml). 0.8 ml of Jones’ reagent was added 
and the mixture stirred for 5 mm. After the usual work-up 
the ppt. 1317 mg) was recrystallized in heranc lo yield Ihoyone 

(lc)(258mg),mp 119-121 tFound:C.78.96;H.10.34 CI,H,,O, 
requires: C. 78.89: H. 10.59”,,). r,,_ cm-’ 3500. 1660. 1610. 
1380 and 1210. 

NaBH, reduction oj iho~ute. To a soln of ibozone (32 mg) 
in MeOH (5mll. NaBH, (20 mgl was added and the mixture 
stirred 3Omm at room temp. After the usual work up the ppt. 
(28 mg) was chromatographed on a Si gel column Elu~orta from 
CHCI, and CHCI, -Me,CO (lL):l) afforded lb mg of iborol. 

Riologicnl ucfirir!.. Antt-tumor tests of ibozol against lympho- 
cytic leukemia I’388 indicated no activity up 10 doses of 2uO 
mg ‘kg [ lZ:j. 

Acknowkdgements -We are indebted to Professor C‘. H. 
Eugster. University of Zurtch. for the spectrometric identifi- 
cations of 7 z-hydroxyroyleanone and to Professor I. C. Paul. 
Universny of Illinois at Urbana-Champaign for the micro- 
analytical data. One of us (RZi acknowledges contmuous 
ftnancial support from the Conselho National de Pesquisas 
(Grant No. I1 11-4761~76). The technIcal assistance or Mb. 
Selma Saito. Mrs. Kazuko Kajibata Gacta and Messrs. Teed+ 
mlro V. Santos. Lourenco Blanc and Juvehno DaS1lx;1 is 
npprecixted. 

REFERENCES 

1. Bailey. L H. (I 9371 m 'Ihe Srmdurd <'~clopedi~~ of Horn-- 
cufrurr p. 2071. Macmillan. New York; Botha. C. E. .I.. 
Bornman. C. H. and Addicott. F. T. (19731 J. S. A_fr. Borun! 
39. 213. 



Short Reports 1797 

Janet, M. M. and Potier, P. (1964) Ann. Phurm. FT. 2% Duch, M. W., Wenkert, E., &hell, F. M. and Cochran, D. W. 
387; Hensch, M., Ruedi. P, and Eugster, C. H. (1975) If&, (1975) J, Am. Chem Sot. 97,322. 
C&m. Acfo $8. 1921; Marletti, F., Delle Monache. F.. 7. Bohlman, F., Zeisherg, R. and Klein, E. (1975) Org. Magn. 
Marini-Betto1o.G. B,, De Araujo, M. C. M, Cavalcanti, M. Reson. 7,426. 
S. B, D’Albcrquerque, I. L. and De Lima, 0. G, (1976) 8. Anthonsen, T, and Bergland, C. (1973) Acta Chem. Scand. 
Gazz. Chim. Ital. 106, 119. 27. 1073. 
Jackman, L. M. and Sternhell, S. (1969) in ~ppiicorion of 9. Henderson, M. S., Murray, R. D. H., McCrindle. R. and 
Nuclear Magnetic Resonance Spectroscopy in Organic McMaster, D. (1973) Can. J. Chew 51, 1322. 
Chemktr~, p. 163. Pergaman Press, New York. 10. Manchand, P. S. and Blount, J. F. [1976) Tcrruhedrim 

4. Dauben, W. G., Blanz, E. S., Jr., Jm, J. and Micheli, R. A. Letters 299.2489. 
11956) J. Am. Chem. sot. 78.3752. 1 I. Gonzalez, G. A., Breton, 1. L, Fagundo, C. R. and Trujillo, 

5. Wenkerrt, E. and Buckwalter, B. L. (1972) J. Am. C&U;. Sor 5. M. [19?6) An. Quim. 72,65. 
94,4347. 12. The tests were performed by the Natural Products Section. 

6. Eliel. E. L.. Bailey, W. F., Kopp. L. D., Witler. R. L., Grant, Drug Development Branch, Division of Cancer Treatment, 
D. M., Bertrand, R., Christensen. K. A., Dalling, D. K., National Cancer Institute, NIH, Silver Spring. U.S.A. 

A NEW DIHYDRO-ZXz4NS-CLERODANE DIACID FROM 
HAPLOPAPPUS CILIAIUS 

MAC~ALIS L, BITTNER, VOLKER ZABEL, WILLIAM B. SMITH and WILLIAM H. WATSON 

FASfBlOS Laboratory, Department of Chemistry% Texas Christian University, Fort Worth, TX 76129, U.S.A. 

(Received 17 February 1978) 

Key Word Jndex-H~krpappus ciliaruc; Compositae; new Iruns-clerodane: diterpene; absolute configuration; 
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PI new dihydro-truns-clerodane diacid, haplociliatic 

acid (l), was isolated from Hup~opappur; ciliatlrs [Nutt-) 

DC. and the structure was determined [l) by X-ray 
diffraction techniques. The anomalous dispersion of the 
oxygen atoms was used to determine the absolute con- 
figuration. Naplociliatic acid is an isomer of the cis- 
clerodane cistodoic acid [2, 31. 

The diacid was converted to the dimethylester by reac- 
tion with CH,N,, and the *%Z NMR spectrum st 15.03 
MHz was obtained using CDCl, as solvent. Line assign- 
ments were made using sin& frequency off-resonance 
decoupling relaxation techniques and Iaothanide in- 
duced chemical shifts. The assignments [ppm from 
TMS) and relative LIS are as follows: C-l, 17.4 (0.10); 
C2, 29.4 (0.15); C-3, 136.8 (0.34); C-4, 142.5 (0.46); C-5, 
37.6 (0.25); C-6, 35.9 (0.20); c-7, 27.2 (0.10); C-8, 36‘1 
(0.07); C-9; 38.5 (0.09); C-IO, 46.4 (0.15); C-l 1, 27.2 
~O.lO);C-1~35.5(0.09);C-13,31.0(0.24);C-14,41.h(0.41); 
C-15, 173.6 (l.QO); C-16, 20.0 (0.15)*; C-17, 15.9 (O.OS)$; 
C-18, 20.7 (0.18)‘; C-19, 168.3 (1.00); C-20, 18.5 (0.06)f; 
and two - OCH, resonances at 51.1(0.38) and 51.4(0.33). 
Assignments marked * and f are interchangeable. 

EXPERImNTAL 

Dried, powdered leaves (4.22 kg) of Haplopuppus ciliorus 
(Nutt.) DC. (Priottcrpsir ciliaha (Nun.)), collected around Fort 
Worth, Texas in September 1977, were extracted with petrol. A 
few mg of wlute solid pptd from the extract and were collected. 
The petrol extract was evapd. to yield 140 g of a gummy residue. 
This wari disolved in a minimum amount of petrol leaving a small 
quantity of white solid. The combined white solids (50 mg) were 
recrystallized from EtOH yielding colourless crystals, mp 
198-201” (uncorr), [z]:: -86” (c 2.5, EtOH). MS (probe), m/e 
(rel. int.): 336 (M”; l), 318 (M+ - 18; 33), 285 (3), 271 (26), 203 
(ZS), 174 {S), 151 (1 l), 137 (25), 125 (C,H,O;; iO@). C,,H,,O, 
$‘r nm: 212 (a 178~)(double bond): v:; cm-‘; 33.g (acid 
~~H),2850,1640(strongC=O),1400,1360,1260,1200,900. PMR, 
(90 MHz, CDCI,): 6 0.71 (3H, s), C(I 0.82-1.12 (6H, overlapping 
d), I.24 (3H. s). ca 1.3+1&i and 2.1-2.3 (complex nr), 6.57 (H-3. 
t, J = 4 Hz). 

The X-ray data were collected on a Syotex i-Y?, diffractometer 
system. The crystals belong to space group P2,2,2, with unit 
cell dimensions u = 12946 {3), b = 14.408 (3), c = 10.254 (2) .h 
and V = 1917.7(7) A3. 
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