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Abstract—Pygmaeocine E, a diterpenoid with a new carbon skeleton, was 1solated from roots of Pygmaeopremna
herbacea Tts structure was established by spectroscopic methods and verified by X-ray crystallography

INTRODUCTION

Pygmaeopremna herbacea {(Roxb.) Moldenke is used as a
folk remedy mn the Yunnan province of China to reduce
inflammation and to cure malarna To date, there 1s no
published work on the chemistry of Pygmaeopremna
species. From the diethyl ether extract of roots of P.
herbucea, seven crystalline compounds were 1solated
One of them, named pygmaeocine E, 1s reported in this
paper. Its structure was determined by spectroscopic
methods and verified by X-ray diffraction as a diterpen-
oid with a new carbon skeleton

RESULTS AND DISCUSSION

Pygmacocine E (1), C,0H,qO, (MS and elemental
analysis), was obtamned as brownish red prisms. Its struc-
ture was origmally deduced from "H NMR, '*C NMR,
and [R data as 1,1,10-tnmethyl-7-1sopropyl-3-hy-
droxyanthran-2,5,6-trione, but 1n view of its novelty 1t
was confirmed by X-ray crystallography. The X-ray anal-
ysis procedure 1s given in the Experimental section Iig 1
18 a stereoscopic view of the molecule

The man spectroscopic grounds for establishing struc-
ture 1 were as follows The '"H NMR data showed the
presence of three methyl groups [62 72 (s, 3H)and 1 56 (s,
6H)] and an isopropyl group [#1 17{d, 6H, J=7 Hz) and
302 (sepr, 1H, J=7Hz)] TR bands at 33800 and
1216.8cm * and an ‘H NMR signal at §6.48 (s, 1H,
disappeared on deutration) established the presence of a
hvdroxyl group. The [R spectrum also revealed the pre-
sence of a benzene ring (15806 and 1460 cm™"). Three
carbonyl groups were shown by signals at §198.2, 1822
and 181 3 in the 13C NMR spectrum (Table 1) The last
two signals are characteristic of an orrho-quinone system
and this was confirmed by three weak IR absorptions at
1679 5, 1650.5 (buried beneath the strong absorption of a
ketonic carbonyl), and 1614 5 cm ™, because generally an
ortho-quinone system affords three rather weak IR
absorptions 1n the 1680-1610cm ™' region [1-3] The
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signal at §198.2 was attributed to an a,f-unsaturated
ketonic carbonyl, the strong IR absorption of which was
at a rather low frequency {1650 5 cm ') and suggested
that the conjugated system of the & S-unsaturated ke-
tonic carbonyl extended to the benzene ring and the
hydroxyl attached to its a-position [4]. In view of the
high degree of unsaturation and the presence of seven
quaternary sp?-carbons 1n 1, 1t could be deduced that the
benzene ring was fused to the ortho-quinone system. The
DEPT sequence indicated only one aliphatic quaternary
carbon at a rather low field (§48.1) which led us to the
conclusion that 1t was flanked both by the benzene ring
and the ketonic carbonyl One orrho-quinone carbbonyl
(C-10) of 1 gavea !3C NMR signal at 6182.2, 1e. 1.3 ppm
downfield from that of C-2 of f-naphthoquinone. This
suggested that there was an alkyl (isopropyl) group 1n the
a-positton te this carbonyl [5]. Furthermore, the 13-
methyl group of 1 gave a 'H NMR signal at a relatively
low field (62.72) which indicated that 1t need to be located
per: to an ortho-quincne carbonyl group n order to be
deshielded by the carbonyl group.

All the above data support structure 1 for pygmaco-

Table 1 '3C NMR spectral data
of pygmaeocme E (503 MHz,
pyridine-d}*

C ) C s

1 1124d 11 1813s
2 1498s 12 14125
319825 13 12795
4 a81s 14 14795
5 13d2s 15 2744
6 12584 16 2744
7 1450s 17 1584
8 13994 18 2684
9 13145 19 2114
10 18225 20 2lig

* Multiplicities assigned by DEPT
sequence
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cne E, as did the calculations of the predicted substituent
effects on the '*C NMR chemical shufts of benzene car-
bons [5]. To our knowledge, pygamaeocine E 1s a diter-
penoid with a new carbon skeleton We propose to name
the skeleton pygmaeocane E

EXPERIMENTAL

General Mps uncorr, *H NMR 200 MHz, TMS as internal
standard, '3C NMR 503 MHz, TMS as internal standard, IR
KBr, MS 70eV, UV MeOH

Isolation and separation of pygmaeocine E Roots of Pygmaeo-
premna herbacea (Roxb ) Moldenke (18 kg), collected 1n Shuan-
gnang County, Yunnan Province of China, were extracted ( x 3)
with Et,O at room temp The crude extract was concd (682 g),
mixed with the same amount of kieselguhr and extracted in turn
with petrol (60-90"),C4H, and Et,O m a Soxhlet aparatus,
respectively The petrol extract (130 g) was chromtographed
over 1500 g silica gel packed 1n petrol, 500 ml fractions being
collected as follows 1-20(petrol), 21-70 (petrol-Et,0, gradient
elution), 71-95 (petrol-Et,0-MeOH, gradient elution) Frac-
tions 47-50 afforded compound 1 (135 mg) which was recrystal-
lized from CHCl,-MeOH (1 1)

Pygmaeocine E (1) Brownish-red prisms, mp 192193,
C,0H,00, (Calc C404, H621, Found, C7468, H632)
UV A MO (nm) 219 2(s), 267 2(s), 284 0(s), 335 2(s), 482 O(w, br),
IRvEE (cm ™) 33800, 29625, 29284, 16795, 16505, 1614 5,
15806, 14600, 14202. 13954, 13770, 12586, 1216 8, '"H NMR
(200 MHz, CDCl;) 6725 (s, 1H), 709 (s, 1H), 648 (s, 1H,
disappeared on deutration), 302 (sepr, 1H. J =7 Hz), 272 fs,

3H), 156(s,6H), 1 17(d, 6H,J=7Hz) '*C NMR Table 1, MS
mjz (rel. int) 324 [M]" (16), 296 (64), 281 (8), 254 (100), 239 (39),
225 (8), 210 (3), 195 (4), 43 (19)

X-ray analysis Single crystals were grown by slow crystalliz-
ation from CHCI;-MeOH Crystal data are  monochnic, space
group P, .. a=10603 (4), h=14680 (7) «=11169 (7) A, §
=10571 (4), V=1673 A®, Z=4, and wMoKz)=083c¢m '
The size of the crystal used for collection was ¢ 01x04
x06 mm® The determination of the unit cell parameters and
the collection of intensities were performed on a computer
controlled Nicolet P3,F four-circle diffractometer with graphite
monochromatized MoKa radiation Cell dimensions werc cal-
culated on the basis of 25 reflections in the range 20 <20 <45"
and refined by least squares 2145 independent reflections were
collected 1n the mterval 0 <26 <45 by the 20 scan technique
using a vanable scan rate of 4 0- 29 3 'min determined by a fast
pre-scan The intensity data were corrected for Lorentz-polariz-
ation effects Semi-empirical absorption corrections were made
on the basis of scan data with six different 20 values reflections
Only 1160 reflections were considered as observed [122 50(1) ]
and used for structure solving and refinement The structure was
solved using the direct-method All the non-hydrogen atoms
could be recovered from the E-map The refinement was
performed by least-square method using a block-diagonal ma-
trix All the hydrogen atoms were located in a difference map
and refined 1sotropically The last difference Fourier map was
essentially featureless with no peaks greater than +0 2 eA® The
final discrepancy index was R=0053
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