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Abstract-The structures and lsolatlon of eight compounds from Dalbergra monetarza seeds are described Four of 
them are known rotenolds In addmon to a new isotlavone and its 7-/?-D-glucoslde, the first 12-dlhydrorotenone, 12- 
dihydrodalbmol, and its 8’+?-Bglucoslde were identified 

INTRODUCTION 

Dalbergra monetarm L 1s a plant of wde dlstnbutlon m 
French Guyana Extraction of the defatted seeds of this 
previously unworked species with methanol led, after 
extensive chromatography, to the isolation of eight com- 
pounds, four of which are new natural products The 
separation and putication procedure for these isolates 
are presented m detail m the Expenmental The com- 
pounds are d-bed herem accordmg to then polarity 
and are tentatively named compounds A-H 

RESULTS AND DISCUWON 

Compound A (I), mp 184-186”, [alo - 114” (c 0 9, 
chloroform), UV 1, 236 (E 18000), 244 (E 15400) and 
292 nm (E 19 000) The EI mass spectrum of 1 showed the 
molecular ion at m/z 410 corresponding to Cz3Hz20P and 
a base peak at m/z 192 [Cl lH1zOJC, probably due to the 

fragment ion ) Ee ~~ I+ These spectral data 

suggested that compound A wasidentical with the known 
rotenold amorphlgenm (1) [l] The ldentticatlon was 
confirmed by ‘H NMR data as shown in Table 1 
Amorphigenm occurs m several genera of the 
Legummosae ([1] and references therein) but, to date, It 
has not bee.n found m the Dalbergza 

Compound B (2)analysed for CzJHz20s ([Ml’, m/z at 
426) and proved to be dalbmol(2) [2] by comparison of 
their UV and ‘H NMR data (Table 1) The ldentdicatlon 
was substantiated by the followmg Acetylatlon of 2 
afforded a monoacetate (3) and a &acetate (4) Treatment 
of 2 with dilute hydrochlorrc acid gave a crystalhne 
compound, mp 204-210”, wluch was ldentlfied (UV, MS, 
‘HNMR) with the known 6aJ2a-dehydroamorphigenm 
(5) On acetylatlon, the latter gave a crystalline mono- 
acetate (6) of 8’-O-acetyl-6a,K!a_dehydroamorphlgenm 
c2,31 

Compound C (7), an amorphous solid, [a]g - 136 8” 
(c 05, methanol), CzJHz40s Its EI mass spectrum 
regstered a signal at m/z 410 corresponding to the loss of 
1 mol of water from the molecular ion Neither the CI- nor 
the FAB-mass spectrum displayed a signal corresponding 
to the molecular ion but only a peak at m/z 411 In contrast 
to the rotenones 1 and 2, the UV spectrum ofcompound C 

had only a benzenold chromophore (d, 287 nm, E 4000), 
suggesting the lack of a carbonyl function at C-12 
Furthermore, the ‘H NMR spectrum showed a sign&ant 
upfield shft of H-l 1 (66 94, see Table 1) 

These observations indicated that compound C was 12- 
dlhydrodaltnnol(7) On acetylation it afforded a mrxture 
of dl- and tn-acetates 

Dalbmol (2) was treated with sodmm borohydrlde to 
gve a tnol (8) (see ExpeIunental) which proved to be 
different from compound C (7) However, penodlc acid 
oxldatlon of both tnols 7 and 8 led to the same crystalline 
product (9) Cz3Hz20s (MS [M]’ at m/z 426), UV L_ 
238 (8 20700) and 282 (a 19000) nm The ‘HNMR data 
gven m Table 1 fully support structure 9 and show, m 
particular, a downfield signal at 6 10 52 assignable to the 
-CHO group Furthermore, acetylatlon of 9 afforded the 
monoacetate 10, Cz5Hz409 ([Ml’ at m/z 468) (‘HNMR 
data in Table 1) 

It 1s assumed, as reported for amorphlgenm 7 [ 11, that 
the reduction of the 12-0~0 group of dalbmol by sodium 
borohydnde gves an a-hydroxyl group and that the trlol8 
would have a trans-glycol group The natural product, 
compound 7, must possess a as-glycol group and 1s 
therefore (12S)dlhydrodalbmol In agreement with this 
conclusion, compound 7 readily gwes a crystalline 
acetomde, mp 108-11 l”, CZ6HzsOs ([Ml’ at m/z 468) 
whereas the trio1 8 faded to form this denvative 

Compound C (7), a 12&hydrorotenold, has not pre- 
viously been isolated from nature 

The mass spectrum of compound D (11) indicated the 
molecularformulaClsH1606([M]tatm/z328) TheUV 
spectrum, which showed maxima at 241 (E 16700), 248 
(E 16600) and 297 nm (E 12000), 1s charactenstlc of an 
lsoflavone skeleton The ‘HNMR spectrum showed 
signals for three methoxyl groups and a charactenstlc 
singlet at 68 15 due to the proton at C-2 These physical 
properties correspond to those reported for a synthetic 
lsoflavone [4] which had been shown to be a precursor of 
amorphlgenm (1) m Amorpho frucftcosa L seedlings and 
was detected m this source, m trace amounts by an 
lsotoplc dllutlon technique [ 5J 

Compounds E-H proved to be. b-glucosldes since they 
underwent smooth enzymatic hydrolysis to give the 
aglycones 1, 2, 7 and 11, respectively, and D-@UCoSC 

(identtied by TLC m two solvent systems) Compound E 
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1 
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12 

13 

R’ 

H 

OH 

OH 

OAc 

H 

OH 

RZ 

H 

H 

AC 

AC 

P - D - glucose 

P - D - glucose 

?i R=H 

6 R=Ac 

7 R=R’=R2=H 

14 R=R’=H,R’=/3-~-glucose 

(12), (mp 186-187”) had the molecular formula 
Cz9H3z01z ([Ml’ at m/z 572) with a base peak at m/z 
192 On acetylatlon, compound 12 formed a tetraacetate 
On acid and enzyme hydrolysis, 12 gave amorphlgenm (1) 
and D-glucose and is therefore amorphigenm-8’+D- 
glucoslde This glucoslde has been reported (mp 164”) to 
occur m the seeds of ten species of Amorpha [6] 

Compound F (13), amorphous sold Cz9H310,3 
([Ml’ at m/z 588) proved to be the known dalbm On 
acetylatlon, It gave a pentaacetate and on enzymatic 
hydrolysis it yielded dalbmol (2) and D-glucose 

Compound G (14), an amorphous solid, C29H340,J 
Its mass spectrum showed, as in the case of 7, a peak at m/z 
572 correspondmg to [M - 18]+ Only a benzenotd 
chromophore (,I 287 nm) was evident tn Its UV spectrum 
Acetylatlon of 14 gave a crystalhne pentaacetate, mp 
175-180”, CJ9H4.,01s It showed a [M -6O]+ Ion peak 
and no molecular Ion peak in either the EI-, CI- (ISO- 
butane), CI-(NHJ) or FAB mass spectra 

Enzymatic hydrolysis afforded (1 ZS)-dlhydrodalbmol 
(7) and D-ghCOSe Mild penodic acid oxidation (short 
reaction tune) of 14 afforded a crystallme compound 15, 
mp 139-141”, in which only the C,,,, as-glycol was 
cleaved, this was supported by the formation of a 
tetraacetate, C37H40011, the mass spectrum of which had 
a [M]’ ion peak at m/z 756 Thus compound G IS 12- 
dlhydrodalbm (14) and 1s a new natural glucoslde 

Compound H (16), needles, mp 166-167”, C24H26011 

([Ml’ at m/z 490) is the B-D-glucoslde of the lsoflavone 
11 as, on acetylation, It gave a crystallme tetraacetate and 
on enzymatic hydrolysis it afforded the aglycone 11 and 
~-glucose This glucoslde has not previously been found 
in nature 

The larvicldal activity of rotenone and of the natural 
products 1,2, 11, 12 and 14 was tested on the 4th mstar 
larvae of Aedes aegypt~ L (stram Bangm) at a concen- 
tration of 10 ppm 100% mortahty was noted for 
rotenone within 3 days, whereas amorphlgenm 8’-/SD- 

glucoslde (12) led to an 85% loss and wlthout the 
formation of pupae The other compounds tested showed 
no sign&ant larvlcldal actlvlty 

EXPERIMENTAL 

Mps were deternuned on a Buchl apparatus and Kofler hot- 
stage rmcroscope and are uncorr Optical rotations were de- 
termmed at room temp on a Perkm-Elmer 141 polanmeter 
60 MHz ‘H NMR spectra were taken m CDCls, unless otherwlse 
stated, at 25” usmg TMS as Internal standard EIMS were taken 
on an MS SO-AEI spectrometer and CIMS were recorded on a 
modtied [7] MS-9 spectrometer 

Extractron of D monetana seeds The npe seeds (159 g) 
were powdered and extracted (Soxhlet), first with n-hexane and 
then with MeOH Evapn of the MeOH gave a residue (59 0 g), 
which was chromatographed on a sdlca gel column usmg 
CHCls-MeOH (20 1 --t 3 1) as eluant and momtored by TLC to 
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Fraction IV and V 

Slbca gel 
CHCls - MeOH 
15 l-8 1 

I I 
SubfractIon 1 SubfractIon II 

Stica gel 
(327mg) 

[ CHCls -MeOH - H*O, 
721 
( bottom layer ) ] 

I 
tryst MeOH 

Compound H 
mp166 -167’(MeOH) 

Compound F 
(5948) 
mp 128 - 130’ ( EtOAc - MeOH) 

I 
SubfractIon III 

l$) * 

Subfraction IV 

Slllca gel 
( CHCls - MeOH, 
10 1) 

Compound G 

(42Og) 
mp 135- 139O(MeOH) 

Fig 1 Separation of fractions IV, V and VI 

Acetylatlon (Ac,@CsH,N, 10 1) afforded a pentaacetate as 
needles, mp 175-l 80” (CHCls-MeOH) (Found C, 58 25, H, 5 3 
Cs9H,,01s reqmres C, 58 5, H, 5 5 %) MS m/z 740 [M-60]‘, 
‘H NMR 62 02 (s, 3 x OAc), 2 08 (s, 2 x OAc), 3 80 (s, 2 x OMe), 
6 30 (d, H-l 1, J = 9 Hz), 6 37 (s, H-4 and H-12a), 6 74 (s, H-l), 
6 97 (d, H-10, J = 9 Hz) 

The aglycones 1, 2, 7 and 11 were obtamed (Ident& TLC mp, 
and ‘H NMR) 

The aq layers were coned and exammed by TLC (vauahzed 
with amhne hydrogen phthalate) R, 0 2 (n-BuOH-HOAc-H20, 
4 1 5, layer) and 038 (n-BuOH-&H,-CsHsN-HzO, upper 
5 1 3 3) Standard D-glucose R, 020 and 0 38 

Acknowledgements-We thank the Natlonal Board for Science 
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Oxldatlon of 14 (100 mg) m MeOH (5 ml) with HI04 2HzO 
(40 mg) m Hz0 (2 ml) for 2 hr at room temp ylelded a ppt of 15 
which crystalhzed from MeOH as prisms,, mp 139-141” (Found 
C, 59 3, H, 5 2 C29HsZ013 reqmres C, 59 18, H, 5 5 %) MS m/z 
588 [Ml’, Acetylatlon (Acz&C,HsN, 10 1) of 15 gave a 
tetraacetate as Dnsms (MeOH), rnD 104106” (Found C, 59 0, H, 
5 2 C,,H,,O,; reqmies C, 58_73:H, 5 3 %) MS m/z 756 [Ml+, 
331 ‘HNMR 6301(s,2xOAc),2O4(s),208(s),2xOAc),386 
(s), 3 94 (s, 2 x OMe), 6 47 (s, H-4), 6 65 (d, H-10, J = 9 Hz) 7 2 (s, 
H-l), 7 67 (d, H-l 1, J = 9 Hz), 10 0 (s, CHO) 1 

Compound H (16), mp 166170” (MeOH) (Found C, 58 5, H, 2 
53 C H 0 requires C,5878,H,535%)MSm/z 490[M]+, 3 24 26 11 
328 LH&d +, ‘H NMR (C,D,N) 63 78 (s), 3 83 (s), 3 86 (s, 4 
3 x OMe), 6 82 (s, H-3’), 7 2-7 5 (m, H-6, H-6’, H-8), 8 14 (s, H-2), 
8 36 (d, H-5, J = 9 Hz) Acetylatlon of 16 (Ac,OZsHsN, 10 1) 5 
at room temp ylelded a tetraacetate EIMS m/z 658 [M]’ 

(GzH3401s) 6 
Hydrolysis of glucosrdes 12, 13, 14 and 16 wrth j?-glucosldase 

(almond emuh) Compounds 12, 13, 14 and 16 were Incubated 
with /?-glucosldase at 37” for 1 day The reactlon nuxtures were 7 
extracted with EtOAc The orgamc extracts were washed, dned 
and evapd The residues were purified on columns of slhca gel 8 
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