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Abs!r&-A novel nnhtraI product, microphyUonc, has been isolated from Ektia mk~?pkyffut together with 
~FIIIIZIA and ursolic acid Sp~tmscopic techniqws, derkatiw formation and finauy X-ray di&ction have been 
utilkd in the structure elucidation of micropbyllone. The structure appears to be da, J, 8,8a - tehahydn, - 11‘14 - 
~ihy~xv_7-meUryI~~~~yl-2-~~yl)_s, 8a-u-bcnze~0-1, ~~h~~o~. 

Ehmtia micmphyUa Lamk. (=Camruna ntrwa 
(Vahl.) Maan. N.O. Boragiuaceae) is xported to be 
medicinally useful in Indiioous System of Medicine.’ 
The chemical constituents of some constihxots of some 
species of Eh&u have been reported to be long chain 
alipbatic unsaturated acids, a triterpeae (baurenol) and 
allantoin~ but no work has been reported on tbis taxoo. 
Sii its alcoholic extract was found to exhibit mild 
a&ii&mmatory (carmgeenin-induced edema in mice) 
and CNS depressant (barbiturate potentiatioo test in 
mice) activities,’ a detailed structural study was under- 
taken, tbe results of which are presented here. 

S@ctn.wupic data 
RE?WL.Ts 

The absorption hands in the IR spectrum of micro- 
phylhe (1) indicated the presence of OH, a tetra-sub 
stituted aromatic ring, an unsaturated CO, cisdi, and tri 
substituted double bonds. 

The off resonance “CNMR spectrum shows that 14 
unsaturated C atoms in the molecule are distrMed as 
two cafhooylC atoms, two ary!oxy-, two arylmethine- 
and two aryl quatemary C atoms, two equivalent 
methine-, two other methiae- and two quaternary C 
atoms. III the upfield region eight saturated carhoos were 
ohserved which inch&d three Me-, two methylene-, one 
methiae- and two quaternary C atoms. The PMR 
spectrum f~~~~fhxd the structuraI features as an 
isopentenyl , an Uosatumted fragment: 

*Author to whom cmespoadeace should be addressed. 
tTbeplsatmateklwaxwllec&dbyDr.K.K.SinghofCDRl 

from Tii Hills, Amfhra Fadcsb, India, and a voucher spe- 
cimen No. 8183 is preserved in t& herbarium of CM, 
LUChlOW. 

-CHzC(Me)=CHCH(, two OH-, two O&I 

arylmethines and a ci.+disuhstitutcd douhk hood. 
Spectral studies of derivatives (Experimental 2-4) 
confirmed these assignments and gave evidence of the 
presence of only two pheoolic OH-groups and of the 
vinylic nature of the three Me groups. 

Thus, micropyllone should consist of four rings, one of 
which is a dihydroxylated tetrasubsM phenyt ring 
having two o&o-H atoms, an isopentenyl chain, an 

unsatwated feat XHzC(Me)=CHCH(, hvo co 

groups in conjugation with a cisdisubstitu&zd double 
bond aud two quatemary C atoms. DitEculties iu building 
a unique three dimensional molecule from these coo- 
stituent parts led us to study microphyUone by X-ray 
analysis, 

X-Ray analysis 
Because of tbe bad crystals of microphyllooe itself a 

crystaloftbedi&bykthex(Fig. l,R=3)wasusedin- 
stead. Yellow monoclink crystals, space group P2, and 
Z = 2, were grown from MeOH at 5”. The unit-cell diio- 
sions, deduced from measurements on a &gk-crystal dif- 
&a&meter (C&, = 154051 A), are a = 13.571(4), b = 
8.870(3), c = 8.7W3) A and j3 = 103.48(4)@. Three dimen- 
sional intensity data were c5Ihxted up to B = 68” witb tbe 
CAM-Nonius di&actometer using CuK, radiia 
High intensities were reduced by Ni fflters. No ab 
sorption cone.ction was applied. 

The structure was solved using the direct method 
program system SIhPEL6. Tbrec refkctioos were 
chosen to tix origin and emu&morph and 5 extra 
reflections were given symbolic phases. After the sym- 
bolic addition procedure 45 out of 300 &e&ions were 
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0 
OR 

\ e =I 0 

1, R=H 

2, R=COCHI 

OR 0 
\ 3, R:CH, 

Fe 1. Microphylloae and its derivatives. The numbering of the 
atoms is as given in Fw 2. 

in the five Me groups could not be unequivocally located 
and were left out the refmement. The last cycle of 
blocked full-matrix anisotropic least squarrs refinement 
with 6xed isotropic thermal parameters for the 11 non- 
methyl H atoms, converged to a tlnal conventional R- 
index of 5.4% for 1810 observed (> 2.85 U(I)) retIections. 
The 6nal non-hydrogen atomic coordhmtes, the tem- 
perature factors and their standard deviations @SDS) as 
calculated from the refinement are given in Table 1. A 
list of FO and final F, values is available on request. 

phased. The & - consistency FQM Q, built in SMPEL 
for the automatic determiMion of numerical values for 
tbe symbols, did not reveal the sbucture. Therefore, a 
recently developed enantiomorph specific criterion 
DELCRI’, employing estimated phase sums for triplets, 
was used. It was successful in producing a fragment of 
18 atoms, which was easily completed to a fulI image of the 
stnmttne by a conventional recycling procedure. H atoms 

FW 2 shows an ORTEP’ drawing of the molecule as 
determined by X-ray analysis. Table 2 summarixes the 
bond distances and bond angles between the non-H 
atoms. The molecule contains 3 6-membered rings. Roth 
-C=O functions belong to one ring system. The tetra- 
substituted phenylring contains two -0Me groups. The 
third Cmembered ring shows the unsaturated fragment 

CHzC(Me)=CHCH(. The three rings are fused by a 

Tabk 1. Fhal parameters with ESD’s bc!wccn parcothws. The fractional atomic coo&ah arc multiplied by 
IO’. The expression for the anisotropic tbcrmal parameters (A*x 10’) is e~p[-2?y~~u~U,,+k~b*~U~ t 

~*c*~CJ~~ t a*b*hkU~2 t a*c*h/U,3 t b*c*k&)] 

Atm x/a Yb z/c 
"11 “22 “33 52 "13 U 

23 

Cl 

c2 

C3 

c4 

c4a 

CS 

CE 

c7 

C6 

C6ll 

CS 

Cl0 

Cl1 

Cl2 

Cl3 

Cl4 

Cl5 

Cl6 

Cl7 

Cl6 

Cl9 

CM 

c21 

c22 

01 

02 

03 

1066[41 4376[71 

046(41 2tlS5[61 

1550(41 lSO2(71 

2638f41 2157t71 

2966[31 3702[61 

377ot31 3523161 

4137f41 5056171 

3503(41 6206[71 

2390(41 6055(61 

2096(31 4437f61 

2136(31 3409161 

3116[31 2657(61 

3378[41 1997(01 

2623(51 1617(71 

1649(41 2157[71 

14oor41 3103(71 

4703t41 645(61 

-265(41 3611[101 

3374(41 45soc71 

2612[41 5129(61 

2454141 6523[71 

1671151 6680(101 

3066(71 7675161 

3610(51 7765t61 

503(31 5434(51 

3256[31 1194[51 

4360[31 1556[61 

8676(61 

S541[61 

10094t71 

10169[61 

S723(51 

6738(6) 

6X3(61 

6063[61 

6114(61 

6448(51 

7036(51 

7216(61 

6076(61 

4762t61 

4544(61 

5662(61 

5062[71 

4032(71 

11282(61 

12125(61 

12492(61 

13436(61 

12109(101 

7680(61 

6745(51 

10735[61 

6354[41 

36(21 

45131 

SS(31 

52(3) 

36(21 

33(21 

36[21 

42[31 

43[31 

34[21 

40[21 

41[21 

50(31 

70(41 

53(31 

41(31 

72(41 

39(31 

42(31 

45r31 

59(31 

70(41 

169(61 

60141 

3St21 

76[31 

56(21 

SS[31 42(31 

70[41 56[31 

46f31 63t31 

45131 52131 

43(31 34t21 

53r31 4lt21 

61141 MC31 

54131 51[31 

43(31 55(31 

43[31 39(21 

43(31 44t31 

44(31 46[31 

46(31 47(31 

53(41 46[31 

SS(41 46[31 

53[31 42[31 

66(51 61(31 

116(61 64(41 

55131 44(31 

46(3l 43(31 

54(31 47f31 

127171 64(51 

42141 109(61 

61(41 63141 

70[31 76(31 

56(31 109(31 

79(31 61[21 

ot31 

-15(31 

-6(31 

2(3) 

l(21 

SC21 

-7[31 

-11t31 

2(21 

ot21 

-5(21 

O(21 

2(31 

-3[31 

-11(31 

-11(21 

17[41 

-5141 

4(31 

-6(21 

SC31 

20(51 

-16(51 

-25(41 

lZ(21 

21121 

16(21 

7t21 -4(21 

15(21 If31 

17(31 7(31 

13[21 4[31 

4[21 012) 

4[21 O(21 

st21 l(31 

6(21 -1131 

9[21 4(31 

7[21 -I(21 

lot21 -3(21 

ll(21 -2(21 

15(21 -2(31 

19131 -13[31 

lO(21 -6[31 

4(21 -3f21 

33(31 -13(41 

-12[31 -12141 

4(21 -6[31 

15121 : -I[21 

4(21 -6t31 

26(4) -37(51 

61(61 -1ot41 

13(41 16t41 

16[21 5t21 

26(31 34(31 

17(21 -14(21 



Th! molecular stNctlm 

T&k 2 Ibd distances (A) and bond angka (f in tbe heavy atom put of microphyllonc. 
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Bo?diii4emm8 rlll 

1 l 1.503ra1 

2 l 1.3051e1 

3 - 1.474[81 

4 - 1.526I81 

5.= 1.54Sf71 

6 - 1.512(61 

7 - 1.320[6> 

8 - 1.528[7) 

9 - 1.535(61 

10 = 1.556t61 

11 - 1.504t71 

BcmduJlg288 Pt 

1.2 = 121.7151 

1.26 = 120.9(5) 

2.3 - 123.5f6) 

3.4 - 118.4[51 

3.29 * 120.3(51 

4.5 - 110.2(41 

4.10 - 110.2(4) 

4,2&l l iO7.2(41 

4.29 - 121.1[5) 

5,6 l 10~.6(Sl 

S,?O - 99.4[41 

5.19 - 100.4(41 

5,20 l 112.3f41 

6.7 = 120.4151 

6.19 - 106.3[41 

7.6 - 121.9[51 

12 = 1.540171 

13 l 1.364(71 

14 - 1.362(81 

15 - 1.36617) 

16 - 1.37%61 

17 - 1.398[61 

(5 - 1.381[81 

1s - 1.528[61 

20 - 1.540(71 

21 - 1.493te1 

8-9 - 112.9t41 

6.25 - 114.3[51 

9.10 - lOS.9(41 

9.11 - 111.8(41 

9.12 - 110.1141 

10.21 * 112.9(43 

10.12 - 99.1[41 

10.20 - 117.5r41 

11,l l 114.9(51 

11.12 - 112.4(41 

11.28 - 124.2(51 

12.13 - 108.3(41 

12.18 - 130.1(41 

13.14 - 121.314) 

13.18 = 120.4[51 

13.19 - 107.714) 

22 - 1.306(91 

23 - 1.526~101 

24 = 1.539[111 

25 - 1.516(101 

26 - 1.430161 

27 = 1.474(6) 

28 l 1.217(71 

29 = 1.213[71 

30 - 1.361[61 

31 - 1.361t61 

14.?5 - 115.0(51 

14.19 - 130.7[4) 

14,JO - 116.5(41 

15.16 - 121.8[Sl 

15.30 - 125.5(S) 

16.17 - 119.8141 

17.18 - 118.4(51 

17.31 - 124.9r41 

lE,31 - 116.7~51 

20.21 - 11I3.9t41 

21.22 - 126.B[51 

22.23 - 120.6m 

22.24 - 123.7(81 

23,24 f 115.5~6) 

26.30 - 117.4[4) 

27.31 - 116.8[41 

7.25 - 123.8[51 

O.CARBON 
O.OXYGEN 

Fg. 2, Molecular conformation observed in the crystal structure of the dithylether of mi~phyllone. 
anmberiap and tbcnnd elliiids arc given. For the sak of clarity hydrogen atoms ate omitted. 
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S-membered ring bearing 00 one of its hvo saturated 
quarternary C atoms an isopentenyl chain. The dimethy- 
kther of microphyllone appears to be 4a, 5, 8, 8a - 
tetrahydro-11,14-dimethoxy-7-methyl-4a-(3- 
methyl - 2 - butenyl) - 5, 8a - u - benzeno - 1, 4 - 
naphthaquinone. In microphyllone itself two Oh4e groups 
are replaced by OH groups. 

-AL 

IR spectra were measured on a P&Ebner grating spec- 
trophotometer model 177. PMR spectra were obtained on a 
60 MHZ instNoEnt (CD&: TMS int. std.), ufdus stated o@nvi.se. 

The powdered aerial parts of the plant (Ilk&?) was extracted 
with EtGH (90%). The total EtOH extract was concentrated 
ooder reduced pressure to a dark green viscous mass (350g) 
which was exhaustively macerated with CHCls. The CHCIX 
extract was partitioti with 8096 MeOIICHCl, to give CHCls 
(63 g) ami 8096 MeGH (13 g) soubk fractions. 

TIE residue from dark green CHCls fraction was chromato- 
graphed on si gel (15kg). The C& sod &I&-MeGH (1%) 
eluates &ave substance A, identified as baurenol (mp 205-6’ 
(ll.Og)). The soccessive clotion of the column with C&-&OH 
(3%) yielded a fraction (12.0 g) contain& substance B which was 
charu+d ad rechromatqrapbed over Si gel to give pore 
substaace B, idcntitied as ursolic acid (mp 290-l” (0.35 g)). 

The dark brown MeOH (80%) solubk fraction was treated with 
charcoal sod the residue (log) was chromatographed over si gel; 
the C&MeOH (aas6) ciuates cry&all&d from CSH, as pale 
yellow needles (mp 179-80’ (0.8g)). This substance is calkd 
microphyllone. 

Micr&yllonc (F&ore 1; R= 1). Mp 179-&P (C&). [cl]0 
-20.0” (c 2O,CHCl,). (Found: C, 75.15; H, 6.10. CnH& 
requires: C, 75.42; H, 6.2896). IR (KBr): 3375 (OH). 1670 (C=C- 
C=O), 16tXl,l500,806 (RR’R”R’“C&), 740’830 (tic RCH=CHR’ 
and cis RCH=CR’R”). ‘HNMR (27OMHz): 8 1.47, 156, 1.60 
(9H, s, C20, C21 and C22), 230.247 (2H, dd, J = 7,lS Hz, C17). 
260,2.88(2H,d,J=19Hz,C8),3.90(1H,d,J=6JHz,C5)4.95 
(lH, 1, J=7Hrq C18). 5.1 (2H, 40 excb., 03 and CM), 5.8 (IH, 
brd. J = 7 Hz, C6). 6.38,6.50 (2H, d, J = 8.5 Hz, Cl2 aad CD), 
6.45, 7.15 (2H. d, J = IOJ Hz, C2 and C3). “C NMR 6 203.5, 
XX?.1 (Zs, Cl and C4), 145.7, 142.7 (2s. Cl1 aad C14), 140.0 (2d, 
C2 and C3), 138J,l35.2 (29, C9 and ClO), 133.5.131.4 (2s, C7 and 
C19), 122.6, 118.4, 117.0, 115.7 (4d, C6, C12, Cl3 sod C18), 69.0, 
59.5 (29, C4a and C8a), 42.1 (d, CS), 33.5, 29.0 (21, C8 aod C17), 
25.7.22.1, 18.5 (3q, C20, C21 and CZ2). MS: M’+ 350.15. 

Micropkgllone diaceture (Fii 1; R = 2). &I&&. To 50 a 
of 1 in C&N 05 ml A@ was added at room temp. After OM 

night the C&N was removed yklding a mixture which was 
pm&d by Si gel chromatography (CHC&) as an amorphous 
powder. IR (KBr): 1755 (Ar-OCOR). ‘H NMR: no bii di.tTerences 
from 1 except v of signaJs at 62.0 (3H. s, OAc), 2.19 
(3H, S, OAC) pad duapptarance of sknals at 5.1 oom. 

hfTctvphy/lone aTm;l;hgldhcl. (Fii I; R = 3i -150 mg of 1 in 
dryacetomwarre~withMeIandKtC4forIhr.3was 
puritkd by plc (C&-M&H. 98:2). MP 773 (MeOH). (Folmd: 
C, 75.93: H. 6.97. &I&O, requires C, 76.19; H. 6.87%). 
‘H NMR: no big di&rences from 1 except appeuaoce of signals 
at 83.66 (3H, s, OMe), 3.79 (3H, s. OMe) ami diseppepraace of 
signals at 5.1 ppm. MS: M’+ 378. 

Haahydm micmphykmc (4). i&H&. 50 mg of 1 in alcohol 
was shaken with Pd/C (1096, 5Omg) in Hz atmosphen for 4hr. 
The hydrogenated product was purifkd on Si geJ cohmm (CHClr 
MeOH; 97:3). Mp 21U’ (CHCl&I&). ‘H NMR: 8 0.83,0.91(9H, 
s. 3Me), 1.0-3.8 (17H), 6.38,656 (2H. d, J = 8.5 Ht, C2 and C3). 
MS: M” 356. 
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