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/,bstract 

Flavonoids of Tephrosia p~~ 

by 

Bekele Dinku 

Research Advisor Dr. E:rmias Dagn~ 

The Chloroform extract of Tephrosia pumil~ ( Lam.) Pers. 

(Leguminosae) revealed the presence of eight flavonoids. 

Out of t,hese three flavonoids were isolated. The major 

component was identified as the known praecansone A 

that requided structural revision based on l3 C NfVlR and 

other spectroscopic data. The second component was 

characterized as a nevi isoflavune that is given the 

t~n)lal name pumilaisoflavone A. 
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2.1.1. Flavonoid glycosides 

Flavonoids occur as flavonoid glycosides in which one or more 

sugar units are attached to the flavonoid nucleus. Glucose is 

the sugar most commonly involved; galactose, rhamnose, xylose 

and arabinose are uncommon but are knOlm to occur. 

Flavonoid glycosides may be eithdr O-glycosides or C-glycosi-

des. O-glycosides such as the representative example compound 

(1) are distinguished by the ease \'Iith which they are hydrolyz­

ed by acids, 

Apigenin 7-0-B-D 
gluoopyranosidll 

C-glycosidcs are flavonoids in which sugars are attached 

directly to the aromatic ring by a carbon bond ~Ihich is acid 

resistant. C-linked sugars have been found only at 6 or 8 

positions on .. he flavonoid nucleus 410 

Rha 

Volubilin23 
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2.1. 2. Flavonoid .,Gulphu tes 

Flavonoid Sulphates contain one or more sulphate residues 

attached to a phenolic or sugar hydroxyl moiety. The occurence 

of these compounds appears to be restricted to the angiosperms 

especially to those angiosperms which have an ecological asso­

ciation with aquatic habitats. lO 

The genus Tephrosia is distinguished by the production of 

a special group of 7-oxygenated or 5/7 oxygenated flavonoids. 

The B ring is usually unsubstituted. The C-8 or c-6 positions 

commonly bear substituents derived from a prenyl group,7,24 

vihich has in many cases undergone complex processes of further 

substitution and cyclization. O-prenylated flavonoids such as 

compound .2 are not common while C-prenyl substituted flavonoids 

are common in the genus and are likely to be potential f!axono-

mic markers • 

.2 - maxima isoflavone J2( O-prenylated.) 

At present it is possible to recognise three series of 

C-prenyl flavon~ids.7 
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a) c-6 prenylated (6) 

b) C-6/C-S prenylated (2) 

C) C-S prenylated (s) 

{/1 
::-.... OR 

6 

elongatin :26 

Fulvinervin B27 ( C-prenylated) 

C' 
U 

Obovatin methylether2S (C-prenylated) 
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2.3 Bi?sY.Dth~sis of Flavonoid~ 

The flavonoid variants are all related by a common bio­

synthetic pathway which incorporates precurrors from both 

the shikimate and acetate malonate pathwey.24 ,29 The flavo-

noid initially formed in the biosynthesis is thought to be 

the chalcone and all other forms are derived from this. The 

precursor for the acetate malonate pathway is acetyl Co-A, 

4 - Cournaroyl Co .. A, which is derived from phenyl alanine, 

is the very precursor for the shikimate route. 

Phenyl alanine 

P 
CoM' '-0'­

'6 

trans-Cinnamic acid 

H 

l 
ROOe 11 I 

I 
4-Coumarate 

t 

'12 

4-Coumaroyl Co-A R: H,OH, OCH3 

Scheme 1: Formation of 4-Coumaroyl Co- A24 

The transformations leading to formation of chalcones, con-

sist of 3 successive condensation steps with acetate units 

\'Ihich result in the elongation of aliphatic side chain of 

4-coumarate by six carbon atoms which then cyclizes to giv4 

the aromatic ring. A!24,29) 
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The isoflavonoids share a ,"ommon biosynthetie pathway with 

the other flavol1oids as far as chaloone intermediates, but 

then a 1,2 aryl migration ccnurs to give the e~aracteristic 

rearranged skEPleterrr. 

13 

4-Coumaroyl CoA 

OoAS 

000-

bH200_SOOA 

1J02 ,00ASH
d 

.14 

(fH 
OoilS f 

')('11'''­
o tJ b 

QOO­
CU200-BCoA 

12 

CO ) r~1 OH 
2,00ASH A} 

OoAS , ) 

y"r(Y) 

Scheme 2: The biosynthesis of chaloolles~!f 
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2.4. Spectral properties of Flavon2iQ~ 

2.4'.1 Ultrc:tviolet-Visible Absorption SpectroscQPY 

UV absc;rption spectroscopy is ons of the mest useful tachni­

qUE;S for flavonoid structure analysis. The spectrumtypeca­

lly consists of two absorptioL maxima in tr~ region 300-500nm 

(Band I) and 240-2S5 nm ( Ban~ II)~0,30 The position an~ 

intensities of these maxima give valuaU,., information about 

the nature of thE flavonoid and its oxygenation pattern. 

Band I is associated with ring B while banJ II is associated 

\-lith ring A.30 Changes in the substitution of the A ring 

result in changes of band II while alteration of the Band 

C rings affects band I absorption. The position of band I 

provides v~luable information about ths typs of flavonoid 

and its oxygenation pattern. 

Table 3 UV-Visi ble a 'Jscrption ':pange~ of flavonQid§ .• lO 

Bcmd II(nm) 

250-2S0 

250-2se 

247-275 

275-295 

230-275 
(10\', intensity) 

230-270 
(101'1 intensity) 

.-.-_._-_' --t-----. 

Band I(nm) Flavonoid Types 

310-350 Flavone 

330-360 Flavonol 

310-330(shoulder) Isoflavone 

300-330(shoulder) . Flavanone 

340-390 Chalcone 

340-390 Aurone 

270-2S0 I 465-360 Anthocyanins 

------L----~-.-- -_. --. --_. __ ._._-----
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Band I is considered to be due to ab~orption of the Bring 

cinnamoyl systemi27)and band II "lith absorp"bion involving 

the A ring benzoyl system 28 

27 

The introduction of electron donating group>'! such as hydro·xy1 

in the B ring increases the relative resonance contributilm 

of ?:1. and consequently preduce considerable bathochromic shi­

fts of band I ( see Table ~.) 

Table 4 Band I in the UV speo"':;ra of flavonols differing 

in their B ring oxygenation pattern. 39 

Fl 1 
---- -OXY enation £atte;~--I B~nd I l 

·avono ------ ------l 
Galangin I 3,5,7 --- 359 

Kaemrferol ! 3,5,7 4~ I 367 

I~::;:::::_ _ _ L~:~;~ __ L3~~ ;, :: ~J._ :~: ____ I 
The chief chromophoric systems in chalcones the benzoyl and 

cinnamoyl groupings., are Sh01Vl1 by structure ~2. and lQ respe-

ctively. 

+ 
~) 

• 

---::: 

~2 0 30 
0·· 

_. 



Substitution of hydroxyl or methoxyl groups on "BII ring 

produces bathochromic shifts on b,md I.. Methylation of a 

2 I hydroxyl group prevents its chelation vii th the carbonyl 

group and results in hypsochromic shifts. 3l 

In isoflavone the phenyl ring at position 3 is not conjug-

ated l~i th the carbonyl group. Consequently, band I, lvhich 

in flavones is associated vlith conjugated "B" ring, is 

either absent or considerably diminished in intensity.30 

Isoflavones therefore, show one intensity maxima at 250-

270 nm band II and a peak or inflection of very low 

intensities for band I. 

As with isoflavones, the B ring of flavanones is not con-

jugated vlith carbonyl group.. Consequently flavanones absorb 

most strogly in the 270-290 nm ( band II), but band I is an 

inflection of low interisity .• 

2.4.2 Shift reag!:nt~.!n UV-Y'!~'!.91.f' stl'dL.9.! 

f lavi>l1o,!.cJs 

The oxygenation pattern of a flavonoid nucleus may be estab-

lished by adding " Shift reagents" to the scunpll'l solution 

and observing the resultant shifts in the absorption 

peak~9,30,3l 

Some of the shift reagents used are: 

- AlC13/HCl 

- Sodium ace tEl teo 

- Boric acid - Sodium acetate 



All()~,? has the ability of forming acid stable complexes 

between hydroxyls and n~ighbouring keto group and acid 

labile complexes with ortho dihydroxy groupslO as shown 

31 3:2 

The reagents can therefore be used to detect the presence 

of both groupings on the flilVonoid nucleus. The Al C1
3 

spectrum represents the sum eftects of all complexes on the 

spectrum, that is, a bathochromic shift due to all of the 

complexes formed. I:a. the AIC1
3

/HOJ spectrum, however, only 

the effect of the acid stable complexes, i.e the hydroxy­

keto complexes, will be observed because the acid labile 

complexes ( complexes formed by ortho hydroxy groups) are 

destroyed by the acid. The AIC1
3

/HC 1 spectrum therefore 

indicates the presence of 3 or 5 hydroxy groups in the 

flavone nucleus and 2' or 6' hydroxyl groups in chalcones 

resulting in bathochromic shifts .• 

Sodium acetate is a weaker base than NaOMe and ionizes the 

most acidic of the flavonoid hydroxyl groups,lO that is, 

hydroxyl groups at position 3, 7 and 4' of th~ flavone 

nucleus, and is consequently used to confirm presence of 

hydroxyl groups at these positions. Due to the ionization 
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of the hydroxyl groups the availability of the lone pair L 

electrons on the oxygen atom to enter in the conjugation 

system increases and a bathochomic shift of the flavonoid 

spectrum will be observed. 

NaoAc/H
3

B0
3 

chelates 

flavonoid nucleus. 31 

OR 

with Q£.!:ho dihydroxyl groups on the 

As shoVin below. 

~ 1.1 IraOAC"I 
34 H b H3B03 

Due to this chelate formation a bathochromic shift on the 

spectrum will be observed. Therefore, the reagent is US8"­

to detect the presence of 2£.!:ho dihydroxyl groups on th8 

flavonoid nucleus. 

NaOlVIe is a strong base capable of ionizing all phenolic 

hydroxyl groups.lO,30 ,3 1 It is therefore generally a good 

"finger print" indicator for the presence of free hydroxyl 

groups on a f~avonoid nucleus. 

Proton NlVIR spectroscopy is one of the most important to~ls 

for the structural elucidation of organic componnds, 

Present structure elncidation of flavonoids also rely on 

NlVIR techniques to a considerable extent. Chemical shifts 

as well as coupling pntterns cmd coupling constant values 
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provide information about the substitution pattern of 

flavonoidso 

The protons of ring A located at c-6 and C-8 of flavones, 

flavonols and isoflavones, Ivhich contain the common 5 J 7 -

dihydroxy substitution pattern give rise to two doublets 

31 (J:2.5 Hz in the range 6.0-6.5 ppm) due to met.s, coupling. 

The H-6 doublets occur consistently at higher field than the 

signal for H-8. This is due to the ortho effoct of the tl'1O 

hydroxyl groups on H-6. Attachemen"& of sugar rssidus at 

C-7 causes a dovin field shift for H-6 and H-8 signals. 

Table 5 IH NMR Ch_~mica;L shift rAnges of H-6 and H-8 

in f~avQD~§J isoflavones and iJavonols. 3l 

Type structure H-6 H-8 
ppm pptn 

6.0-6.2 6.3-6.5 

):' 
~---

HO\F;X 5.75-5.95 5.9-6.1 :::-,.. ~ 
'H 

Ths protons of ring B usually appear in the range 6 •. 7-7.9 

ppm3l which is down field from the region wherE; irhe A ring 

protons absorb. The signal pattern observed for the Bring 
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protons is 'eparact8r~~tEfor the substitution of the ring. 

In addition it suggests the oxygenation level of ring C. 

If the B ring is in conjugation with a double bond of ring 

C as in the case of isoflavone, flavone and chalcones H-2', 
, 

and H-6' appear together and likwise H-3, and H-4' appear 

with H-5'. If ring B is oxygenated at C-4' a typical four-peak 

pattern of two doublets ( J: 8.5Hz) is observed,31 The doubl­

ets for H-3' and H-5' always appear upfield from the H-2' and 

H-6' protons because they will be shielded by the C-4' oxygen 

substitution. 

Considerable variation is found in the chemical shifts of 

the C-ring protons among the different flavonoid classes 

depending upon the oxygenation level of the C-ring. The 

C - 3 proton in flavones gives a sharp singlet near 6.3 ppm 

while the G - 2 proton in isoflavone \'Ihich is in the beta 

position to the C - 4 keto function, occurs in the range 

7.6 - 7.8 pnm downfield from where most aromatic proton 

signals appear.3 1 Thus ring C proton chemical shift values 

aid in differentiating flavone from isoflavone. 

The H -orand H - ~ protons of chalcones occur as doublets 

( J == 17 Hz ) in the range 6.4 - 7.4 ppm ( H - "r;) and 7.3 -

7.4 ppm ( H - 13) .31 The aurone benzylic proton app8ars as 

a singlet betw8en 6.5 - 6.7 ppm31 • 



-19-

2.4.4. 13 C NMR of Flavonoids 

The different types of aglycoll(os ClrE' not dis'Dinguishable on 

the basis of the aromatic carbon resonancc alone, but chemical 

I 

shifts for the central three carbon units are often quite 

distinctive. 32 

Table 7 

Types of 
Flavonoid 

Chalcones 

Flavanones , 

Flavones 

Isoflavones 

Allrones 

In chalcones 

13 C NMR Chemi (al shift s of the central 

3 Carbon atoms in Flavonoids. 24 

C - 2 (ppm) C - 3 (ppm) C=O (ppm) 

136.9-145.4(d) 116.6-128.1(d) 188,6-194.6(s) 
. 

75-80.3(d) 42.8-1,4.6(t) 189.5-195.5(a 
-~--

160.5-165Is) 103,O-1l1.8(d) 176,3 -184( s) 

149.8-155.4(d) 122.3-125.9(s) 174.5-181(s) 

"'-CH-
11,6.1-147.7(d) 1l1.6-111.9(d) 182.5-182,7 

C - 2 and C - 3 are C-~ and C- ,":respectively , 
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Flavanone~ 

In the 13 C NMR spectre' of flavanones the carbonyl signal 

comes in the region 189.5 - 191.631ppm except when a 5 -OH 

group is present that shifts the peak to lower field due to 

hydrogen bonding. The C - 3 methylene G-,rbon singnal is 

characteristic and is at 42.8 - 44.6 vlhere as the C - 2 

oxymethine carbon resonatEs at 75 - 8032ppm. The aliphatic 

c ,{rbon signals of flavanones are easily identified and the 

characteri-ct:tt chemical shifts of 0 - 2 and C - 3 can be used 

to distinguish it from other types of flavonoids such as 

isoflavones and flavones. 

Flavones and Isoflavones 

The carbonyl barbon signals of both flavones and isoflavones 

come in th8 region 174,5 - 178.6 ppm but C -2 and C - 3 are 

sufficiently different in the two series to permit an immed­

iate distinction. In the flavones the C - 2 signal appears 

as a singlet ( in the off-resonance decoupled spectrum) at 

160.5 - 163.2 ppm and that of C - 3 as a doublet at 104.7-

111.8 ppm where as in isoflavones the C - 2 resonance is 

seen as a doublet at 149.$ - 155.4 and that of C - 3 as a 

singlet at 122.3 - 125.9ppm ( in the off resonance decoupled 

spectrum) )3 

Chalcones 

In the 13C NMR spectra of chalcon8s the (Oarbonyl ('arbon 

signals come between 188.6 - 194.6ppm. The presence of a 
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2' hydroxy- group moves this signal downfield due to hydrogen 

bonding. The ~ and j3 Carbon atoms give rise to signals at 

116.6 - 128.1 and 1)6.7 - 145.4 ppm respectively.)2 

2.4.5 Mass spectroscopy of flavoQoids 

The first objective in interpreting a flavonoid lVlS is to 

identity the unfragmented molecular ion and then to relate 

other major fragments to it by rationalizing the loss in 

moleculer weight using recognized fragment ion path way. 

Molecular ion (M+). The molecular ion normally appears 

as a major peak in the MS of aglycones. Therefore it is 

simple to get the elemental composition of aglyccnes. 

(M - 1)+ which is loss of hydrogen is common in most 

flavonoids. (J)) 

A and B ring Fragmentation 

Fission of the.lVlTion into A and Bring (,Jntaining fragments 

allows identification of the substitution pattern of the A 

and B ring. The fragmentation usually involves. (34,)5,)6,)7) 

I) Retro-Diels-Alder fission. 

II) Path 11 

n orr/_L_> 
y ~'''- iJ A 

~ 1 

A-and C-ring -/-- I . "-:~ (] 
c1 eri ved fragmen ts .. 0,,0·:-.... 



\ 

3.1. Plant material 

Literature search on the Tephrosia species of Ethiopia 

revealed that a number of species have not been examined 

for their chemical composition at all. Because of the 

potential economic importance of the genus qnd the recent 

world wide revival of interest in plants known to contain 

flavonoids, we set out to study the chemistry of Tephrosia 

of Ethiopia. This is the first of a series of such studies 

and we would be reporting here the results of our investig-

ation vJith one of thE; indigeneous Tephrosia species namely 

TeJ2hr2si~pumila. (Lam.) Pers. This plant, although known 

to occur in many parts of Tropical Africa, Asia and Central 

America, has so far not been investigated at al::' T.pull:ila il3 

found in abundance in the Gibey valley and is also reported 

to occur in the provinces of Tigria 1 , Gondar, Wellega, 

Hararghe, Illubabor, Gamu Gofa cmd Sidamo~ The pods leaves 

and roots were collected from Gibey valley in August 192"6. 

The plant was identified by Mr, Michael Gilbert 'lnd a voucher 

sample vias kept in the National Herbariwn, Addis Ababa. 

3.2 Materials and apparatus 

Melting points vlere determined on Kofler hot stage apparatus. 

IR spectra \Vere measured on P crkin - Elmer infra - red 

spectro- photometer- model 727B, UV on Perkin- Elmer model 

555 spectrometer, 'H NMR spectra on Jeol 90MHz and on a 360 

MHz instruments in CDC1
3 

13 C internal standared, 

\Vith tetramethyl silane as an 

NiVlR \Vere measured on Brulcel" 90 .13JVIHz. 
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The mass spectra were recorded on a high resolution ALI 

I.IS 902 spectrometer •. Analytical thin layer chromatography 

(TIC) "Iere run on a O,2mm thicrklaYEor of silca gel and the 

products were detected by their UV fluoresoence and by 

spraying vlith 0.5% fast blue salt B solution followed by 

38 o .IN NaOH. Preparati ve layer chromatography Vlere run on 

1 mm thick layer of silca gel and the product was dotected 

by their UV fluorescence. Column chromatography "Iere 

performed on silca gel 60(70 - 230 mesh) and Sephade LH - 20. 

Table 9 

Solvent system used for column, th.:!o!l....Qnd 

No 

1 

2. 

3 

4 

5 

-----------
SolvEont System 

Toluene : Hexane : EtOAc 

MeOH: CEC1
3 

Benzene 1tOAc 

Benzene LtOAc 

Hexane : CHC1
3 

3.3 .. Extraction, fractiongtion and isolation 

Ratio 

3 : 4: 3 

1: 1 

9: 1 

3: 2 

1: 1 

Pods of 1. 12umila ( 300g) \~ere extracted on Soxhlet apparatus 

using pet ether follovled by chloroform. The pet ether extract 

gave 6g of greenish sticky product ( '1'-1) while the chloro-

form y;ielded 6g of crude extract '1'-2 ). All of the latter 

extract ( '1'-2 ) vias applied on a silca gd ( 100/!)) colwnn and 

eluted first with benzone/EtOAc 9: 1. 
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Five fractions, each 100 ml, thG\t Vlere eluted with solvent 

system 3 Vlere combined based on their TLC similarities and 

concentrated to give 2g of greenish oil ( T - 3). Three 

fractions, each 100ml, that WET8 eluted with solvent system 

4 were combined to give a greenish oil T - 4 ). 

T - 3 was re-chromatographed, on Sephadex LH-20, to remove 

chloropyll and fats using solvent system 2 as eluent. A 

total', of fifteen fractions each 50 ml Vlere collected. The 

first few fractions contained only chlorophyl and fats " 

Fractions 4-6 were combined and concentrated to give 70mgt 

of yellDl'lish oil ( T-5) 1'lhich on addition of methanol gave 

a precipitate ( T-6). The filtrate afforded a yellow 

oil ( T-7), 

Chromatography of 1'-4 on sephadex LH - 20 using solvent 

system 2 afforded reddish oil ( T-8 ), 

1'-6" T-7 and 1'-8 separatly and repeatedly were column 

filtered to remove fats and other impurities using solvent 

system 5 as elmmt" Finally they were purified using prep 

1'1' ; developed by solvent system 1 and final purification 

by Sephadex Lll-2i.l usivl'g SOIVel]t sys&-elJ 2 .. , 

1'-8 yielded 6 mg of as yet unknOl'in compound designated as 

1'p-5, T-6 gave llmg of the novel compound that vie named 

pumila iso-flavone-A2§., 1'-7 gave 50 mg of an oil identified 

initially by spectroscopic means as praecansone a which 1~as 
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first isolat8d from TephroEl20Q. p£Q.§.cans by Camele et §ll 

1980. Based on the splCctroscopic data, particularly 13 C; NllR 

and MS, arguments for revising the structure of praecansone-

A to 22 is presentICd in slCction 4.2. 

It vias not possi ble from TLC of the crude extract to 

establish'the total number of flavonoids present in the 

pods, due mainly to masking by the chlorophyll and the 

fats. How8ver after the fractionation it was possible to 

determine that 8 flavonoids were present labelled as Tp-l 

to Tp-8. 

Table 10 

solvent system L 

I---------·-----t-- ------------, 
Spots 

Tp-l 

Tp=2 

Tp-3 

Tp-4 

Tp-5 

Rf 

0.64 

0.46 

0.31 

Compound 

Pumila-isoflavone-A 

Praecansone A 

Unkno"lD 

I Tp-6 I 

~-:~~: ~-----~----- -------~ 
Spots of Tp-3 and Tp-4 were not sensitive to the spraying 

reagent lVhile the other spots developed colours when spr:s;.y.ed. 
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Fig.'. U¥ 8h80rption of pumilRiRoflavorle-A 
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<L C
5

H9 group is possible, sh01Yn in scheme 4.2 only if the 

O-prcnyl side chain is or,tho to the methoxy groups.41 ,42 

The chrom'!ne ring may 1)e linearly link cd to B ring as 

shown in ~ or angularly as in ll. From the above data 

it is possible to consider at this stage four alternative 

structures i.e 12 to l2 , for pumila-isoflavone -A. 

The 13C NMR of this compound shOlved, presence of 7CH of 

which 2 are equivalent, 6 CH, of which two are methoxy, 

13 quaternary carbons and one terminal CH2 group. The 

13C measureEwnt data is presented in Table 1A. The rela-

tively shielded position of C-4' at 134.7 ppm requires 

ortho oxygenation at C-3' and C-5', This also confirme 

the O-prenyl side chain is ~ to the two methoxy groups. 
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The 13 C spectral analysis is perticularly useful in dist­

inguishing from the two remaining proposed structures l§. 
and :22. The linear structure 36 is pref8red by the; prese-

nce of shielded aromatic tertiary carbon at 94.7 ppm in 

the 13 C NMR of the compound which is typical of C-8 in 

C-6 substituted 5,7 oxygenated flavonoids, like that of 

angustone24 C. 40 (See table 12) 

Table 12 13 C NMR data of c-6 and C-8 in c-6 an~-f-8 

Substituted flavonoids 

, 
C-8 Substituted C-6(ppm) C-8(ppm) 

Moraccnin B45 98.5 108.0 

Kuwanon c45 98.9 106.9 

c-6 Su bst it ut ed -. -

Angustone C24 
I 

128.9 94.6 

Wighteone24 111.2 93 

Luteone 111.2 93 

-
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40 H 

Table 13 

lH NMR assignment of pumila-isoflavone -A 2_6 

Proton ppm 

5-,OH 13.13 (lH, s ) 

H-2 7.86 ( 1 H, s) 

H-4" 6 .• 72 ( 11 H, d, J::::: 10 .• 1) 

H-3" 5.61 ( 1H, d, J =10.1 

H-2' , H-6' 6.71 (2H, s 

H-8 6.53 (1 H, s) 

H-2'" 6.22 (l H, dd, J ,,17:5, 10 .• 8Hz.· 

H-3'I! ( trans 5.11 (1 H, dd, J",17.5, 1.2 Hz 

H-3''' ( cis ) 4.98 (1 H, dd, J.:tlo..8, ~.2HZ 

3'-OMe, 5!-OMe 3.82 ( 6H , s) 
11. 

1.46 2"-Me2 , 1 -Me2 1,47, ( 2 x 6H, 2'15' ) 
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Table 14 

13 C NIvlR assignment of pumliJ,a-isoflaV:Qne -A 

Carbon ppm 
-.J 

l 11LMe 2) 2" ;: Me 
2 26.4, 28.2 

3'-OMe, 5'-OMe 55.9 

C - 3'" 111.9 

C - 8 94.7 

C - 2' C - 6' 106.3 

C _ ,11 115.3 

C - 4" 128.1 

C - 2'" 144.1 

C - 2 152.9 

C·-'2 't 78.0 
III 

82.5 C - 1 

C - 10, C -6 105.7, 106.0 

c - 3 123.7 

c - I' 126.2 

C 4' 134.7 

c - 3' , c-- 5' 155.1 

C - 5, c - 9 156.9, 157.1 

c - 7 159.7 

c - 4- 1110.,5 
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4.1. 3ywision_of the structure of praEcansone A 

Camele et al in 19$0,39 isolated from Tephrosia praec,ms. 

(Leguminosae) the chalcone, 52 which they named as praecansone­

A. The structural assignment vias based on UV, 1R, MS ano. 

-iHNMR as well as chemical degradation data, Thus the UV 

displayed a maximum absorpitlhon at 2$hnm, a carbonyl absor­

ption appeared in the 1R at 1660 cm- l , the MS gave in 

addition to the molecular ion, a base peak at 349(M-31) 

and interestingly a peak at 105 (PhCO+). BasEd on these 

data structure 52 was assigned to praecansone A. 

Waterman and Mahmoud recently also isolated from Ifn.cp.,?­

car;pus cons~aricensis ( leguminosae ), a B-hydroxy chalcone 

.2Q, which in chloroform 

diketo tautomer4h 21.. 

was found to equili brate \~i th the 

51 

Tentative assignments vlere given to the 13 C resonances of 

.2Q and 21.. Accordingly most of the resonances assigned 

. \'I ere; 

50 

51 

1 

135.0 

137.9 

2/6 

129.7 

129.t 

3/5 

127.5 

12$.9 

4 
134.0 

132.9 

l' 

103.4 

103.$ 



An interesting observation reported for 

chemical shift of the methoxy group ,in 

compound .2.l was 

the! HNMR vlhich 

the 

was 

4.50 ppm as opposed to 3.90. ViatermHn and Mahmoud did not 

elaborate hOl1 they ruled out the alternative structure (not 

shown here) for 50, Pelter £1 a143 during a study of the 

13C H~1R of chalcone 54 and some model synthetic eompounds, 

22 and 2ii raised questions regarding the validity of the 

proposed structure of praecansone--A, by only reinterpreting 

the data given by Cmnele et al Hnd with out studying the 

compound itself. Particular emphasis was given by these 

vlOrkers to the appearance of a peak in the lVIS at' m/z (IV[-31)+ 

and 105, both these can not be accounted for by structure 52, 

as can be surmised from schemes 4.5 and 4.6. We have during 

the course of this work isolated sufficient amount of a 

compound which was identical in all respects to that repo-
. , 

rted by Camele et al for praecansone A. We have generated' , 

13 C data on the compound for the first time and these enable 

use to suggest a revision of the structure of the title 

compound to the alternative structure 21. 

Physicochemical date on praecansone A. 

Mp 
'colour reaction 

'l'LC 

MS 

UV, IR, NMR 

Light yellolv oil 
FeC1

3
(-ve), NaOH ( Redish conc--

H2S0
4 

(deep yellovl), Shinoda test (-ve) 

Rf, (j.46 ( solvent system 1) 

380(M~ ) , 365 ( reI. int 34), 350(24), 

349(100), 105(15), 77(11) 

see text 
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The UV spectrum shO\~ed as in in ref. 39, absorption at 

284 nm and did not change upon addition of AIC1
3

, indicat­

ing absence of OH groups at the. 2' and 6' positions of the 

chalcone, further confirrned by the negative FeC1
3 

test. 

The IR spectrum showed c'bsorption at 1650 cm-l attributed 

to the presence of an alpha, beta unsaturated carbonyl 
1 group. Outstanding signals in the H NMR: Two doublets 

at 6.45 and 5.43 ppm characteristic p~i;'onance for the two 
It It 

olefinic protons of the chromone ring, H-4 and H-3 

respectively; three e~lch three proton singlets at 3.85, 

3.69 and 3.64 due to three methoxy groups; a two proton dd 

at 7. fl due to H-2 and H-6 would resonate at such low 

fields only if they are adjacent to a carbonyl functionality 

at; in 53 but not 52. 

Table 16 

1 H NMR spectral data of praecansone A (53) 

H-2, H-6 7.81 ( 2i'i, dd,"'J 8" 2Hz) 

H-3, H-4, H-5 7.41-7.3 (JH-m) 
11 

H-4 6.45 (IH i d, J ~ 9,6) 
11 

H.3 5.43 (lH, d, J -:."9.6 ) 

E- <Y , 6.4 (lH, s) 

H-5' 6.13 (lH, s) 

2 ' -OMe, 6' -OMe, ~-OMe 3.85, 3.69, 3.61, (J x s) 

1.39 (6H,s) 
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The peaks in the MS, vlOrthy of note, are· the signals at 

m/z 105 and 349 l'lhich could arise only if the carbonyl 

is attached to the B ring"rathar than, as suggested 

originally, to the A ring. The fragmentation patterns are 

shown Scheme 4.5 and 4.6. Further evidence in support of 

structure 53 for praecansone.-A is provided by the 13 C NMR 

spectrum. The 13 C data of praecansone-A is given in Table 

l~. The DEPT. progr2~ed 13C NMR of this compound showed the 

presence of 5 methyl groups of l'lhich three are methoxy, 9 CH 

(two of the peaks each represent 2 equivalent CH) and 9 

quaternary carbons. C-l resonates at 139-9ppm which is due 

to the carbonyl group attached to it. 

Felter £!. al have sh011n that a phenyl carbon directly attach~ 

ed to a carbonyl ( as in acetophenone) is expected to have a 

chemical shift 4-5 ppm at lower field than the one attached 

to an olefin ( as in styrene). The effect is also transmi­

tted to some extent to the para carbon and a corresponding 

difference of 1 or 2ppm is expected for the above two types 

of compounds for their resonance at C-4. 

The 13C resonance values of praecansone~A can liB accounted 

for best if the carbonyl is attached to the phenyl ring as 

in 22_ and differs considerably from values for the altern-

ative models. 



54 

56 

Table 18 

Chemical 

+ .. 
C 5.3 34 
1 1.39.9 1.39.76 

4 1.31. 2 1.31. 84 

l' 107.5 118.48 
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r--~-­, --~ 

57 

shifts of 53, 54, 

55 56 
1.35.48 1.3 4, 7 

129.61 1.30.1 

119.1.3 1.3 8.0 

Ohe 

55, 

53 

55 

/5 
6 

-'Ie 6 " 

O· PHr:(1I2 
" . " ,. 

, 
56, 57, 58. 

57 58 
1.37 .1 1.37.8 

I 

1.3 2.9 127.6 

+For the sake of simpilicity the numbering system of 

chalcones is not followed for the compounds. 

The MS and l.3C NMR data c.re thus in accord with structure 

5.3 for praecansone-A, hence our suggestion to revise its 

structurEl .• 
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In the courSE- of this vlOrk an additional compound disignated 

here as Tp-5 isoflavonoid has been i.olated from T. £!:!.mila. 

The compound has been submitted for HRMs and high resolution 

NMR $te.dies and conclusive results, it is hOpE/d, vlill be for­

th coming: 

MP 

TLC 

12~.1·9°c 

single spot, Rf 0031 ( solvent system) 

Colour reaction FeC1
3 

(greenish), cone, H2S04 
(yellow) S'hinoda test (-ve), NaOH 

(y811ovil 

The class of this compund can be predicted from the data 

collected. 

The UV spectrum gave a single absorption maxima at 280 nm 

\: aAtt the IR spectrum showed a strong absorption at 1620 cm-l 

and no OH absorption indicating the presence of chelated 

carbonyl group, 

In the proton NMR a singlet at ';I,e ppm, a characteristic 

absorption of an isoflavone proton, H - 2; strongly suggests 

Tp-5 to be an isoflavonoid; bearing a hydroxyl at C-5, The 

chelacted OH group can be substantiated further by the desh-

ieled singlet at 13.13 ppm. 
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