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RevERSED RUSE HIGH PRESSURE LIQUID CIIROMI~TOGRBWIC 

SEEgRBTION Q FRECOC~ES-I, -11, ANTIJUVENILE 

HOEMaES AND THEIR DERIVATIVES 

C. S a ,  N.B. IIOLCHANMNI, AND A*'?. WAS 

Bi+&ganic Divisicn 
Bhabha Atomic Research Centre 

Trombay, Bombay-400 085, (RJDIA). 

ASmUT 
HPLC eeparation O f  precoceus-I, preooceue-11, dihydroprecOcmplc1, 

precocene-I dimer and precocene-I1 dimer has been oarried out under vary- 

ing conditi- Of eluent concentre&ion f o r  &OH* H 0 eyeten. 

Observed that the m i x t u n  of above compounds is adequately rwolved Uehg 

&OH: H20 (311). 

It is 2 

XNTRODUW ION 

Certain chromene derivativea namely precocenee-I (I), and -11 (11) 

iaolated from the  plant8 of gaue A.aeratum have been found t o  exhibit 

antijuvenile hormone ac t iv i ty  (1). These have been termed as precocenee 

due t o  t h e i r  a b i l i t y  t o  bring about precocioue metamorphoeie in young 

la rva l  stag- of t h e  t e s t  inseote, resulting thereby into unviable or 
moribund miniature adulta. Precooenes contribute a new type O f  insect 
growth regulators and have been referred t o  88 fourth generation insecti- 

cides. It baa been suggested t h a t  t h e  eporidea Of precocenea formed during 
metabolic ac t iv i ty  might be the species responsible f o r  t h e i r  anti-JH 

ac t iv i ty  (2). 

and anti-JH a c t i v i t y  Of derivative8 Of these compounds becomes very 
important. However in the biologics1 w o r k  a8 s ta ted  abwe ane alwap 
corn- across nanogram amounts of t h e  metabolitea. 

Therefore the study of mode of act ion of these compounde 

The detection of 
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1570 SEN, MULCHANDANI, AND WAS 

these by any other analytical t o o l  would be extremely d i f f icu l t .  

t h e  eoprrzation and detection o f  theee compounde by HPU: technique becoaee 

indispensable. 

Hence, 

The five precocenw. namely precooeue-I, precocen-11, dihydro- 

precocene-I (1111, precooene-I dimer (7, 7'-dimethoxy, 2.2.2'. 2'- 

tetramethyl-3' (4' )-dihydro 6'4-bichroman (N) and precocene-I1 d h e r  

(6,7,6 ' ,7'-t etramethoxy-2.2.2 * ,2' tetramethyl-3' (4 ' )-dihydrO 3-4 ' Y- 
bichromen) (V) were choear ae mcdel compoundlr f o r  t h e i r  eeparation 

atudiea. These were found toexhibit a reasonably strong W absorption 

and could be detected in law concentration, uslug a W detector (280 nid. 

r n: 
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SEPARATION OF PRECOCENES-I, -11 1571 

Recocenea-I and -11 were isolated from Aaeratum c o n y z o i d ~  planta 

(3). 
while, precocene-I diner w a s  syntheaieed by an a l te rna t ive  method (4). 

A 1 1  of these were dissolved in methanol. 

and acetone (analytical reagent grade) were purchased fram IS. Xemk (India). 

Precocene-I1 diner was synthreieed by methods reported e a r l i e r  (31, 

Methanol (epectrOsoOpic grade) 

donaratua 
A WaterrAssociatm Instrument, Model AU/GPc 244, equipped with a 

Model 6000 A eolvent delivery system, U6K injector  and Model 440 detector 

was wed. 

P p  Bondapak C,8 collupa (etainless s t e e l  300 am I 3.5 inn 1.D.) 

with particle size (10 microns) vaa purchaaed from %ter&mociatw* 

The dead volume of colum between the point of injection and the  W 
detector was found using acetone. 

h l v f i c a l  conditiong 

Various mixtures of methanol and mter were wed as mobile phases. 

Q e  pump was employed t o  pump water and the  other f o r  methanol, the 
percentage of each being controlled by the programmer. 

analysis, the colunm was washed f o r  half an hour with methanol ( f lOn r a t e  

1 ml/min.). 

Pr ior  t o  the  

The separation of precoceues and t h e i r  derivatives was carried 

out with good resolution using p Bondapak C,8 column and Mem: B20 
eluent eyetan. 
The retention time6 (itt), capacity factore (k') and s e p a n t i o n  factore 

( d The capacity 

factore a r e  calculated with acetone as the reference, as it absorb6 in t h e  

W and hae no retention on the  colum. 

Fig. 1 shore separation for MeOH:€i20 (311) eluent system. 

for t h e  above eluent system are recorded in Table 1 

Similarly, these compounde showed olean separation with CII CNI 3 
H20 (312) aa eluent system. The retention times (&I, capacity factors  

(k') and eepaartion factore (4) are e h m  in Table 20 

Effect of solvent streagth OR retentian time. 

The variaticm of retention time vemus the polarity of the  eluent 

wae ale0 investigated. Five concentrations of the  eluent methanol and 
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FIGURE 1 I -  HPLC separation O f  precocene-I, precocene-11, 
dihydro precocene-I and dimere of precocene-I 
and -11 a t  280 nm with a,uBondapak C18 column 

and MeOH:H20 (711)  at  a flow r a t e  of 1 ml/mio. 
Chromatogram represent8 a standard Bolution 
containing knom quantities of the following in 
the ZoAinjection : Precocene-I,4 pg ( C ) ,  preco- 

cene-11, 
dimer of precocene-I, l o n g  (E) and dimer O f  

precocene-11, 7 pg (D). 

5 ug ( B ) ,  dihydrOprecOcr~e-I,4 ug (A), 
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ELUENT I %  M D O H  1 

FIGllRE 2 I- Mfect of polarity of eluent On the capacity 

factor of precooenea, a t  a flow rate  of 1.5 m l / m i n .  

The symbol8 in t h e  figure are: 
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SEPARATION OF PRECOCENES-I, -I1 1575 
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FIGURE 3 I- Effect of polarity of eluent on the  capacity 
factor of precocene dimem at a flow rate of 

2 m l / m i n .  The symbol8 in the figure are: 
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SEN, MULCHANDANI, AND WAS 1576 

water (20, 25, 30, 35, 40) were taken f o r  thie  purposea 

factore of these compounde were calculated and are plotted against polarity 
of the eluent (Figs. 2 and 3). 
increasing concentration of methanol in the  eluent. 

The capacity 

It was found that k' decreased with 
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isolat ion and st ructure  of two new 
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