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BRIDGEHMD SUBSTITUTIONS. PREPABATION OF 7-CHLORO-, 

'I-BROMO- AND 7-METRYLSUWIINYL-GIBBSRELLINS 
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Department of Organic Chemistry, The University, Leeds LS2 9JT 

Summary: 7Rydroxygibberellins react with nucleophllee in the presence of flUcrOamine to give 
bridgehead substitution products. 

The biological activi$of some fluorogibberellins' suggested that the preparation of other 

analogues would be of interest. 

Treatment of methyl gibberellate (1) with fluoroamine (C1FCR.CF2NEt2) In TRF in the 

presence of LiCl at room temperature (cf. refs. 2,3) afforded the 46,7-dichlorogibberellin (3)4 

and the 7-(chlorobutoxy)-compound (4). The latter was presumably formed by nucleophilic attack 

by the solvent on the reactive intermediate, which may be the bridgehead carbonium ion. The 

structure and stereochemistry of compound (3) was deduced by comparison of its NMIi spectrum 

with that of the corresponding difluoride (5).2 

The dichloro-acid (6) was readily prepared by the reaction of gibberellic acid with 

fluoroamine in dimethoxyethane in the presence of LiCl. The resultant acid chlorides were 

decomposed with water to yield the dichlorogibberellin (6) and the ether (7).' 

In a similar reaction benxyl gibberellate (2)6 gave the dichloro-ester (6) (23%) and the 

ether (9) (24%). Hydrogenation of the former over 5% Rh/A12037 yielded the dichloroglbberellin 

(10) and the 7-chloro-derivative (11). 

The tetrahydrogibberellic acid (12), prepared stereospecifically by reduction of 

gibberellic acid with diimide,8 gave the 7-chlorogibberellin (14) (35%) and the ether (15) (27%) 

on treatment with fluoroamine (cf. ref. 2) and LiCl in dimethoxyethane; no 7-fluoro-derivative 

was detected. Replacement of the LiCl with LiBr led to the preparation of the 7-bromo- 

gibberellin (IS),' but in this case some of the 'I-fluoro-homologue (17) was also produced; 

the best sample of (16) contained ca. 8% of (17). - 

The bridgehead substitution reaction has been extended to the preparation of thio-gibber- 

ellins. Methyl tetrahydrogibberellate (13) was treated with fluoroamine and LiBr" in 

dimethylsulphide. The three products (16). (17) and (18) were difficult to separate, however, 

after oxidation with m-chloroperbenaoic acid the 7-methylsulphinylgibberellin (19) was 

isolated by PLC. 

These results show that the reaction of 7-hydroxygibberellins with fluoroamine in the 

presence of nuoleophiles provides a facile one-step method of preparing a variety of bridgebead 

substituted gibberellina. 
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In the lettuce hypocotyl bioassay the I-chlorogibberllin (11) showed activity comparable 

that of GAS; it was more active than its dehydro-derivative (14) and much more active 

the dichloride (10). The 7-bromogibberellln (16) was more active than the dibydro- 
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gibberellin A5 (20), but less active than GA5, in the Tanginbozu rice bioassay.ll 

All new compounds gave satisfactory RBR spectra and microanalyses and/or accurate masses. 
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