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Abstract - -Pygmaeoclne E, a dlterpenold with a new carbon skeleton, was isolated from roots of Pyomaeopremna 
herbacea Its structure was estabhshed by spectroscopic methods and verified by X-ray crystallography 

INTRODUCTION 

Pygmaeopremna herbacea (Roxb.) Moldenke is used as a 
folk remedy m the Yunnan province of China to reduce 
inflammatmn and to cure malaria To date, there ~s no 
pubhshed work on the chemistry of Pygmaeopremna 
species. F rom the &ethyl ether extract of roots of P. 
herbacea, seven crystalhne compounds were molated 
One of them, named pygmaeoclne E, Is reported in this 
paper. Its structure was determined by spectroscopic 
methods and verified by X-ray dtffraction as a &terpen- 
old with a new carbon skeleton 

RESULTS AND DISCUSSION 

Pygmaeocme E (1), C20H2oO4 (MS and elemental 
analysis), was obtained as browmsh red prisms. Its struc- 
ture was originally deduced from 1H N M R ,  ~3C NMR,  
and IR data as 1,1,10-tnmethyl-7qsopropyl-3-hy- 
droxyanthran-2,5,6-tnone, but m view of its novelty it 
was confirmed by X-ray crystallography. The X-ray anal- 
ysm procedure is given m the Experimental sectmn Fig 1 
is a stereoscopic wew of the molecule 

The mare spectroscopic grounds for establishing struc- 
ture 1 were as follows The ~H N M R  data showed the 
presence of three methyl groups 1-62 72 (s, 3H) and 1 56 (s, 
6H)] and an tsopropyl group 1-61 17 (d, 6H, J = 7 Hz) and 
302 (sept, I H, d = 7  Hz)] IR bands at 33800 and 
1216.8cm -1 and an t H N M R  signal at 66.48 (s, 1H, 
d~sappeared on deutratmn) estabhshed the presence of a 
hydroxyl group. The IR spectrum also revealed the pre- 
sence of a benzene ring (1580 6 and 1460 cm 1). Three 
carbonyl groups were shown by signals at 6198.2, 182 2 
and 181 3 m the 13C N M R  spectrum (Table 1) The last 
two signals are characteristic of an ortho-qulnone 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 c m -  ~, because generally an 
ortho-qumone system affords three rather weak IR 
absorptions m the 1680-1610cm 1 region [1-3] The 
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signal at 6198.2 was attrtbuted to an ct,fl-unsaturated 
ketomc carbonyl, the strong IR absorption of which was 
at a rather low frequency (1650 5 cm-1)  and suggested 
that the conjugated system of the ~t,fl-unsaturated ke- 
tomc carbonyl extended to the benzene ring and the 
hydroxyl attached to its :t-posmon [4]. In view of the 
high degree of unsaturatmn and the presence of seven 
quaternary sp2-carbons m 1, it could be deduced that the 
benzene rmg was fused to the ortho-qulnone system. The 
D E P T  sequence m&cated only one ahphattc quaternary 
carbon at a rather low field (648.1) which led us to the 
conclusion that it was flanked both by' the benzene ring 
and the ketonic carbonyl One ortho-qulnone carbbonyl 
(C-10) of 1 gave a ~3C N M R  signal at 6182.2, Le. 1.3 ppm 
downfield from that of C-2 of fl-naphthoquinone. This 
suggested that there was an alkyl (isopropyl) group m the 
or-position to this carbonyl [5]. Furthermore,  the 13- 
methyl group of 1 gave a 1H N M R  signal at a relatively 
low field (62.72) which indicated that it need to be located 
pert to an ortho-qumone carbonyl group In order to be 
deshlelded by the carbonyl group. 

All the above data support structure 1 for pygmaeo- 

Table 1 13CNMR spectral data 
of pygmaeocme E (503 MHz, 

pyrldme-ds)* 

C 6 C 6 

1 112.4 d 11 181.3s 
2 149 8 s 12 141 2 s 
3 198 2 s 13 127.9 s 
4 48.1 s 14 147 9 s 
5 134 2 s 15 27 4 q 
6 125 8 d 16 27 4 q 
7 145 0 s 17 15 8 q 
8 139 9 d 18 26 8 d 
9 131 4 s 19 21 1 q 

10 1822 s 20 21 1 q 

* Multlphottes assigned by DEPT 
sequence 
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cme E, as dtd the calculations of the predtcted substltuent 

effects on the 13C NMR chemical shifts of benzene car- 

bons [S]. To our knowledge, pygamaeocme E 1s a dlter- 
penord 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, 13C NMR 50 3 MHz. TMS as Internal standard, IR 

KBr, MS 70 eV, UV MeOH 

Isolatmn and separation ojpygmaeocme E Roots of Pygmaeo- 

premna herbacea (Roxb ) Moldenke (18 kg), collected m Shuan- 

gliang County, Yunnan Provmce of Chmd, were extracted ( x 3) 
with Et,0 at room temp The crude extract was coned (682 g), 
mlxed with the same amount of kleselguhr and extracted m turn 

wrth petrol (6@90”),C,H, and Et,0 m d Soxhlet aparatus, 

respectively The petrol extract (130 g) was chromtographed 
over 1500 g sthca gel packed m petrol, 500 ml fractions bemg 

collected as follows 1-20(petrol), 21-70 (petrol-Et,O. gradlent 

elutron), 71-95 (petrol-Et+MeOH, gradlent elutlon) Frac- 

tlons 47-50 afforded compound I (135 mg) w hlch was recrystal- 
hzed from CHCl,-MeOH (1 1) 

Pygmaeocrne E (1) Browmsh-red prisms, mp 192.-193”, 

C,,H,,O, (Calc C404, H621, Found, C7468. H632) 

UV A!::” (nm) 219 2(s). 267 2(s), 284 O(s), 335 Z(S), 482 O(w, br), 

IRv~~~(crn-‘) 33800, 2962 5, 29284, 1679 5, 16505. 16145, 
15806, 14600, 14202. 13954, 13770, 12586, 12168. ‘HNMR 

(200 MHz, CDCI,) 67 25 (A, 1 H), 7 09 (r. 1 H), 6 48 (5. 1 H. 

disappeared on deutratlon), 3 02 (wept, I H. J = 7 Hz), 2 72 15, 

3H), 156(s,6H), 1 17(d, 6H,5=7 Hz) ‘%NMR Table 1, MS 

m/Z (rel. mt ) 324 [M]’ (16), 296 (64), 28 I (8). 254 (IOO), 239 (39). 

225 (8), 210 (3), 195 (4), 43 (19) 

X-ray analysrs Smgle crystals were grown by slow crystalhz- 
ation from CHCl,-MeOH Crystal data dre monochmc, space 

group P,,,,. ~=I0603 (4), b=l4680 (7) <=I1 169 (7) A, [j 
= 10571 (4)-, V=l673 A’, Z-4, and ic(MoKr)-083cm ’ 
The size of the crystal used for collectton uas to 0 1 x 04 

x 0 6 mm3 The determmdtlon of the unit cell parameters and 

the collection of mtensltles were performed on a computer 

Lontrolled Nlcolet P3,‘F four-circle dllfractometer ulth gr,iphlte 

monochromatlzed MoKa radidtlon Cell dlmenslons wcrc Lal- 
culated on the baslr of 25 reflections m the range 20~ 20~45 

and refined by least squares 2145 Independent reflections were 

collected m the interval O< 20~4.5 by the o~‘20 scan techmque 
usmg a variable scdn rate of4 0- 29 3 ‘mm determmed b) n fdst 

pre-scan The mtenslty data were corrected for Lorentz-polarlz- 

atlon effects Semi-emplrtcal absorption correctIons were made 

on the basis of scan data with SIX different 20 vnlues rellectlons 

Only 1160 reflections were consldered as observed [I > 2 5rr(I) J 

and used for structure solvmg and refinement The structure wd\ 

solved usmg the direct-method Ail the non-hydrogen atoms 
could be recovered from the E-map I‘he refinement was 

performed by least-square method usrng a block-diagonal ma- 

trix All the hydrogen atoms were located m a difference map 

and refined lsotroplcdlly The last difference Fourlcr map was 

essentially featureless wrth no peaks greater than i-0 2 eA’ The 
final discrepancy index way R = 0 053 
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