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SYNTHESIS OF TRITIDH =BELLED RLECOCEN63 

A. Banerji* and N . C .  Goomer 
Bio-Organic Division, Bhabha Atomic Research Centre, 

Trombay, Bombay 400 085, India. 

SMDYRY 

Regiospecific syntheses of tritium l rbe l l ed  precocene I (55) and 
precocene I1 (5k), t h e  an t i juveni le  hormones, have been accomplished. 
The syntheses involved condensationrr between 2-hydroxyacetophenoes 
(1) with acetone+ t o  give crOe.8 c o n d w a t i o n  products z r h i c h  on 
mclod ehydrat ion f urnbhed 2, 2d imet  hyl-4-chromanones- ( 2 - r n  Pimot hsl-  
T )  (2). Reduction Of with l i thium aluminium hydride gave chroplan-4- 
-016 ( 2 - e  dimethyl4  f (A). Dehydration of 4 furnished 2.2-dirPethyl- 
chromenes- (2-= dimethr1-T) (5). Star t ing  with appropriate aceto- 
phenonea and a c e t o n d ,  precocene I (7~ethory-2.2dirnethylchromene) 
and precocene I1 (6,7dimethox~r2,2dimethylchromene) labelled with 
t r i t ium in t he  2-gen dimethyl positions, have been synthesised in 
high chemical as w e l l  as radiochemical yielde. 

Key Words: Synthesis, an t i juveni le  hormones, precocsne I*, precocene 
II-T, 7 ~ e t h o ~ 2 , ~ d i m e t h y l - 4 - c h r o m a n o n ~ ~ ,  6,7dimethoxy-2,2- 
dimethyl-4-c.hr0umaone-T. 

Precocene I (7-methoxy-2,2-dimethylchrOmene) and precocene 11 (6,7- 

~imethoqr2,~dimethylchromene),  i so la ted  from the  plant Aaeratum houetonia- 

- num are reported t o  have an t i juveni le  hormone a c t i v i t y  

however. is r e s t r i c t ed  to only a few insect species, probably due t o  

d i f f e ren t  metabolic pathways involved. 

e l i c i t  such ant i juveni le  hormonelike responses 

mode of ac t ion  of these compounde, radiolabelled precocene I (5a) and 

precocene I1 (5k) were required. 

synthesis of precocenes, labelled with t r i t i um in t he  2-gem dinethyl 

positions’. 

I The ac t iv i ty ,  

Further, some antifeedante a l s o  
2 In order t o  elucidate tho 

The preeeat communication d a b  with the  

Synthesis of precocene XI (5b,) labelled with carbon-14 i n  the  2-= 

14 dimethyl posit ion by methylation of 6 , 7 d i m e t h 0 r y o ~ r i n  with 

methyl a8gnesium iodide ha8 been reported4. 

and precocene 11 (5k) labelled with tritium in 2-gem dimethyl posit ions 

CJ- 

Syntheaee of precocene I (SP,) 

corresponding 4-chromanones (3a_ and 3b) are described here. Tho 
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procedure is eaeentially based on the general eynthesie of 2,2-dialkyl- 

&10mgne195*6. 

yield make thie procedure equally sui table  for the syntheeie of 2,2-dialkyl- 

chromenee labelled with s table  isotopes.  

The high incorporation Of the label and excellent chemical 

CH2T 
a )  R = H  

b )  R =  O W 3  

The enolatea of appropriate 2-hydroxyacetophenones (J.1 generated 

c r O s 8  by lithium dibopropylamide. condensed with acetone4 t o  give 

condeneation products 2. Acid  catalyeed cyclodehydration Of 2 gave the 

4-chromanonas (2) in  good yield with high retention of labels. Reduction 

of 2 t o  ehroman-4-Ole (A) w a s  smoothly brought about by lithium aluninium 
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hydride. 

(5). 
t o  constant spec i f ic  ac t iv i t i e s .  The chemical i den t i t i e s  O f  precocenes were 

firmly established by d i rec t  oomparieon with authentic eamplea 

Dehydration Of A, wing ptoluetiesulfonic acid,  gave precocenee 

Precocener b) were purified by preparative th in  layer  chromatography 

6 

E X P E R I M E N T A L  

Radioactivity deterrainations were carried out with Beckman l iqu id  

s c i n t i l l a t i o n  spectrometer I5 100. 

lica gel G (Acme Synthetic Chemicals, Bombay) containing F254 fluoreaceat 

indicator. 

comparison w i t h  authentic eamplee . Badiochemical homogeneity w a s  established 

by T I C  o r  recrys ta l l i sa t ion  t o  conatant spec i f i c  ac t iv i t i e s .  

TL€ analysis w a s  car r ied  out wing si- 

T h e  i den t i t i e s  of labellad compounds were established by d i rec t  
6 

1 -( 2 8 

a; T o  a so lu t ion  of lithium diiaopropylamide (5.0 m o l ;  prepared i n  s i t u  

from g-butyl lithium and diisopropylamine) in THF at -250, 2-hydroxy-4-aethox~- 

acetophenone (la, 332 mg, 2 mmOl) in THF (10 m l )  w a s  added?. After stirring 

f o r  1 hr,  the  temperature of t h e  mixture was lmered t o  -400. a c e t o n e e  

(150 mg, 205 m o l ;  la43 mCi/mmol) wcm a d d 4  and the  mixture s t i r r e d  for 

mothe r  2 hr. T h e  reaction mixture was diluted with e ther  (50 m1) and aoidi- 

f i ed  with d i l u t e  hydroohloric ac id  (5 m l ) .  

and the  aqueous part was extracted with ether (3 x 20 m1). The combined 

extracts were washed neut ra l  with brine and dried (sodium sulfate).  

of solvents gave 4 which was purified by preparative TLC (chlorofornsbenzene, 

6141, Yield, 3sq mg (66%); spec i f i c  ac t iv i ty ,  1-02 mCi/mmol. 

'(ra8 chemically ident ica l  (TLC, % NYB) with an authentic sample . 
chemical purity was checked by TLC (chloroformibenzene; 6t4;  gf 0.25,blue 

spot in uv l igh t ,  blue spot with alcoholic ferric chloride spray), 

r o ~ ~ ' - m e t h ~ D h e a u l ) - F h u d r o r r F m e  thvl-1 -butanons (Fmethv l~ .4~ i i )  

8 

The organic layer wae separated 

Renopal 

Compound a 
6 Radio- 
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~-lethorv-2,~imethyl~-chromanOne-(2-~emdimethyl4), ( 3 8 )  I Compound 2a_ 

(90 m g ,  1-02 mCi/mmol) w a e  heated under reflux with a mixture of methanol 

(20 m l )  and concentrated hydrochloric acid (3 ml). U t e r  2.5 hr,  methanol 

was removed in vacuo and t h e  residue Poured in to  cruehed i c e  (20 g ) .  

crya ta l l ieed  out and waa separated by f i l t r a t i o n .  A small quant i ty  of 3a_ 

wae recwered from t h e  f i l t r a t e  by extraction with ether. 

by repeated c m t a l l i s a t i o n s  from ether-petroleum e the r  (281) mixture t o  

constant spec i f i c  ac t iv i ty .  Ep, 780; yield,  70 mg (8574); spec i f i c  

a c t i v i t y  1.00 mCi/mmol. 2 wae iden t i ca l  (mp, TLC, IR ,  NEW) with an 

authent ic  sample . 

% 

% w a s  purified 

6 

Chromanone 3& (100 mg, 1-00 mCi/mmol) in  dry e the r  waa added t o  a 

e t i r r e d  suepas ion  of l i thium aluminium hydride (200 mg) i n  dry ether (40 ml). 

The mixture was re f lured  f o r  3.5 hr, cooled t o  00 and the  excess of the  

reagent destroyed wing saturated aodium s u l f a t e  solution. Af t e r  usual work 

up, & w a s  obtained a8 a viscous l iqu id  (100 rag, spec i f io  a c t i v i t y  1 .O m C i /  

mmol). & appeared 88 8 crimson spot On TLC (chloroform, Bf 0.3,25$ aq. 

eulphuric acid eprfay, looo, 1 m i n ) .  

authentic sample of 7-meth0xy-2,2dimethJrlchror~an-4-01 . 
used a8 such f o r  the  next step. 

It waa i den t i ca l  (IR, NMR, TLC) with 8n 

6 The product was 

7-Methoxs-.2,26imethulchromene-(2-aern dimethyl+) (Precocene 1 4 )  (58) t 

Compound 4a_ (100 rag, 1.0 mCi/mmol) wae diesolved i n  d r y  benzene (10 ml) and 

8 crya ta l  O f  p-tolueneeulfonic acid wae added and h e a t d  t o  reflux. 

progress of the reaction waa monitored by TLC (benzene). 

complete in 5 min.  

chrolPatography (benzene). 

amol. hecocene I-(T)  waa chemically ident ica l  t o  an authentic eample6 in 

a l l  reapecte. TLC ana lys i s  (benzenetchloroform, 981; flf 0.65, 25% aq. 

The 

The reaction waa 

Precocene I ( 5 ~ )  w a s  purified by preparative th in  layer 

Yield, 73 ag (7%); spec i f i c  ac t iv i ty ,  1.04 m C i /  
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su l fu r i c  acid, 1000, 1 min) precocene I appeared as a crirmon spot. 

1741 

6.7-Dimethory-2.2dimeth~lchromene-(2-~em diniethy1-T) (Precocene 114') (5b): 

5k was syntheabed etarting with 4 , 5 d ~ e t h o ~ 2 - h y d r o x y a c e t o p h ~ o n a  (11) 

and acetone4 (1.04 mCi/mol) and fo l lw ing  the above sequence of reactiOnn. 

The yields and specific ac t iv i t i ee  of the compounds are: 

2a : 745 ; 0.87 aCi/mmol ; 3b_ : 81% ; 0.82 mCi/arnol ; 

4b 4 loo$ i - ; 5i I 72% ; 0.83 mCi/plmol . 
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7. A l l  the  glasenares was flame dried. THF  me^ freshly d i s t i l l e d  over LhB. 

Reactions were carried Out in a d r y  argon atmosphere. 

were carried out by syringe y& septum cape. 

Solution trcmefem 

8. Prepared by the bass (potassium hydroxide) catalyaed exchange between 

t r i t i a t e d  water and acetone at 200 f o r  16 hr. 


