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ABSTRACT
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Lathyranone A (1)
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Lathyranone A (1), a novel diterpenoid with a rearrangement skeleton, along with a known diterpenoid, Euphorbia factor L 11 (2), was isolated
from the seeds of Euphorbia lathyris . The structure and relative stereochemistry of 1 were elucidated by extensive spectroscopic analysis. A
possible biosynthetic pathway for lathyranone A (1) was proposed.

Euphorbiaceae species are a prolific source of new diter-phorbia lathyrisL. are used in Chinese medicine for the
penoids with diverse skeletohspf which some have treatment of hydropsy, ascitics, scabies, and snakebites.
antitumo? and antiproliferative effectsThe seeds ofu- Recently, lathyranoic acid A, a secolathyrane diterpenoid,
has been isolated fror&. lathyris® Aiming to find novel
52;;;6§‘fh,?£(: C(ogg)asgfﬂggg‘g%&h"“'d be addressed. Phone: (86) 871-5 potentially bioactive secondary metabolites from this
T Kunming Institute of Botany. species, we investigated the seedg& ofathyrisand isolated

> Graduate School of Chinese Academy of Science. a novel diterpenoid, lathyranone A (1), with an unprec-
*German Cancer Research Centre.
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partitioned with petroleum ether. The petroleum ether fraction ||| NG
was roughly separated by silica gel chromatography, using Table 1. NMR Data and HMBC Correlation of Lathyranone A
gradient petroleum/acetone (from 0:1 to 1:0) as eluents to (1) jn cDCln

give 8 fractions (A-H). Fraction E was purified with RP-
18 column chromatography (MeOH/H, 7:3) to afford

no. H (g, mult, J in Hz) 13C (6¢) HMBC (C—H)

lathyranone A 1) (15 mg) ancEuphorbiafactor Ly; (2) (20 la 2.55 (dd, 14.0, 3.0) 42.2(t) 2,3,14,16
mg), respectively. 18 1.87 (t, 14.0) 2,3,13,14,16
2 2.37 (m) 34.1(d) 10,18,4,16
3 5.76 (br s) 74.7(d) 10,18,2,4,5,15,16,1"
4 4.02 (dd, 11.0, 1.1) 52.3(d) 3,5,6,15
5 5.55 (d, 11.0) 71.8(d) 3,4,6,7,15,17b,2'
6 143.3 (s)
7 5.52 (d, 5.6) 70.7(d) 5,6,80,17b,1"
8o 2.35 (m) 79,11
85 1.58 (m) 32.5(t) 6,7,9,10,11
9 1.48 (m) 31.6(d) 6,8,10,12,18,19
10 24.0 (s)
Lathyranone (1} Euphorbia factor Lyq (2) 11 1.55 (m) 26.9(d) 8,10,12,18,19
12 4.65 (d,10.0) 133.5(d) 9,10,14,20
L o pis 13 135.6 (s)
athyranone A 1) [colorless oil; f]%>, +189.47 € 0.20,
o ; 14 81.2(s)
CHCI3)] exhibited a pseudomolecular ion peak mi/z 15 207.1 (s)
623.2615 [M + N{:'l]Jr (calcd 623.2620) by HREIMS, 16 0.99 (d, 7.0) 16.9 (q) 15,2,3,14
consistent with a molecular formula of;gl400s. The IR 17a 5.79 (s) 124.8(t) 4,5,6,7
spectrum showing absorptions at 3463, 1749, 1722, 1637,17b 5.70 (s)
and 1602 cm! implied the existence of hydroxyl, acyl, 18 1.09 (s) 28.7(q) 7,9,10,11,19
ketone groups, and double bonds, respectively. MR 19 0.97 (s) 156 (@) 9,10,11,18
and*C NMR and DEPT spectra of 1 (Table 1) displayed ?Z - i;g (s) 127(@ 10,10,11,13,14,15
signals including one ketone group, one acetyl group, two 1,,' 75 ) 165.4 (s)
benzoyl groups, two double bonds (one exocyclic and one 4. 1299 (s)
trisubstituted), four methyls, two methylenes, seven methines 3+ 7+ 7.92 (2H, d, 7.5) 129.8 (d)
(three oxygenated), and two quaternary carbons (one oxy-4",6" 7.40 (2H, d, 7.5) 128.4 (d)
genated). An extensive comparisontidfand**C NMR data 5" 7.55 (1H, m) 133.1 (d)
of lathyranone A {) with those ofEuphorbiafactor Ly (2) r 1.62 (3H, s) 20.6 (@)
suggested they had the same functional groups except that2:” 169.3 (s)
some chemical shifts df were not identical with those of ; }gfi 8
2. o _ Co3m7r 799(2H, 4,75  129.4(d)
The main differences were as follows: the chemical shifts 4" 6" 7.40(2H, d, 7.5) 129.4 (d)
of C-1 (&c 42.2,06y 2.55,04 1.87), C-2 (¢ 34.1,0y4 2.37), 5 7.55 (1H, m) 133.3 (d)

C-7 (6c 70.7,04 5.52), C-12 (¢ 133.5,0n 4.65), C-13 (¢
135.6), and C-14dc 81.2) were shifted upfield while C-17
(0c 124.8) shifted downfield as compared to those 0§o,

the two-dimensional NMR experiments (COSY, HMBC,
HSQC, and ROSEY) were required to determine the scaffold.
The 'H—'H COSY spectra revealed connectivity of two
partial structures (C-1 to C-5; C-16) and (C-7 to C-9;
C-11 to C-12) drawn with a bold bond (Figure 1). The
HMBC correlations between 41, H-3, and H-5 with C-15
and correlations between H-1 with C-14 revealed the _
presence of an unprecedented hexacyclic moiety in lathyrane-

type diterpenoids. The linkage of two quaternary carbons

C-13 and C-14 could be determined by the HMBC correla-

tions between H-1 with C-13, H-12 and C-14, H-12 and

C-13" and correlation betweenz20 and C-14. The con-

nectivities of fragmenta andb through C-6 and the olefinic

methylene was suggested by the critical HMBC correlations

between H17 and C-6, C-5, and C-7, and was further

confirmed by correlations H-4 and H-8 with C-6 and

correlations H-5 and H-7 with C-17. Similarly, the correla- Figure 1. H—1H COSY (bold) and key HMBC correlations
tions of H-18 with C-10, C-9, and C-11 established the (arrows) of1.

cyclopropane ring. A proton signal &t 3.75 suggested the

al4 NMR recorded at 400 MHZ3C NMR recorded at 100 MHz.

existence of a hydroxyl function in the molecule. The
assignment of the hydroxyl was located at C-14 by the
HMBC correlations between OH with C-14, C-1&nd C-13.
The HMBC correlations of H-3/C:1and H-7/C-1"'sug-
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gested that two benzoyloxy groups were linked to C-3 and
C-7, respectively. The acetoxy attachment to C-5 could be scheme 1. Biogenetic Pathway Proposed for Lathyranone A
determined by the HMBC correlations of H-5/C-2herefore (1)
the planar structure df was assigned as shown in Figure 1.
The relative configuration df was established by analysis
of key correlations observed in the ROESY spectrum based
on the computer-generated lower energy conformation
(Figure 2), together with the comparison of the coupling 06
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Figure 2. Key ROSEY correlations of lathyranone A
9 Y Y X (Scheme 1). From a biogenetic point of view, lathyrane-type

diterpenoids represented Isuphorbiafactor Lj; may be

constant patterns with the literature of similar compounds, Produced from a key intermediaiievia a pinacol rearrange-
specially withEuphorbiafactor Ly; (2). The ROESY cross- ~ ment, then oxidation at C-14 giving rise to lathyranone A
peak between H20 and H-11 indicated arEf-geometry (1)
for the A2 double bond. The crucial ROESY correlation The cytotoxicity activities of lathyranone A (1) against
pairs of H-20/H-lo. and H-2/H-20 revealed that the the growth of tumor cell lines [BEL-7402 (human liver
hydroxyl group at C-14 and the methyl at C-2 were carcinoma), MDA-MB-231 (human breast cancer), SGC-
S-oriented. In addition, the correlations H-2/H-4, H-4/H-7 7901 (human gastric cancer), HT-29 (human colon adeno-
suggested that H-4 and H-7 wemeoriented. The H-3 was ~ carcinoma), and MCF-7 (human breast cancer) cell lines]
assigned as being-originated, evident from correlations Wwere evaluated. The results indicated thawas inactive
between H-3 and H-4, and by the coupling constant value @gainst the above cancer cells (50% effective dose of clonal
(Js4 = 1.1 Hz). Similarly H-5 was determined to be inhibition (EDso) > 10 ug/mL).
pB-oriented by the coupling valuelfs = 11.0 Hz). The
correlations of H-4/H-7, H-7/H-9, H-9/H-18, and H-18/H-
11 established a cis orientation for H-9 and H-11.

The configuration of lathyranone Al) could also be

deduced by the inspection of the proposed biosynthesis sypporting Information Available: Experimental sec-
tion, EIMS, ESIMS, and 1D and 2D spectra for compound
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