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ORGANIC SYNTHESIS USING HALOBORATION REACTION XV. A NEW
SYNTHESIS OF o,B-UNSATURATED ESTERS BY THE HIGHLY CHEMOSELECTIVE
REACTION OF B-I-9-BBN-ETHOXYETHYNE ADDUCT WITH ALDEHYDES
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Abstract: A haloboration adduct, formed by the reaction of B-iodo-9-borabicyclo[3.3.1]nonanes with
ethoxyethyne reacts with aldehydes chemoselectively under very mild conditions. The subsequent
hydrolytic work-up affords_trans-o,B-unsaturated esters in good yields.

The transformation of aldehydes to two carbon-homologated o,8-unsaturated esters is one of the most
important reactions (eq.1), and the modified Wittig reaction involving phosponate carbanion is most frequently
used.! However, such reaction requires basic conditions and base sensitive substrates can not be applied.
Described herein is a new reaction of B-iodo-9-borabicyclo[3.3.1]nonanes (B-1-9-BBN's)2 and ethoxyethyne
adducts with aldehydes which gives gans- o.p-unsaturated esters with high chemoselectivity.

RCHO RCH=CHCOOEt (1)

Addition of one equivalent of ethoxyethyne to a pentane solution of B-I-9-BBN at -78 °C gave white
precipitate which reacted with benzaldehyde to give trang-ethyl cinnamate in 89 % yield. A series of aldehydes
were subjected to this reaction , and the results are summarized in the Table.

The remarkable feature of this reaction is the high chemoselectivity, and no reactions were observed with
2-octanone, acetophenone, benzoyl chloride, ethyl benzoate, valeronitrile and benzalaniline.# Moreover under
this mild reaction conditions, even bromoaldehydes which are highly base sensitive, gave the desired
unsaturated esters without any change on bromo functionality (Entries 7 and 8 in Table).

The thermally unstable nature of the haloboration adduct prevents its full characterization$, but we have
postulated the plausible reaction pathway in eq. 2.
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Table The Synthesis of trans- o8 -Unsaturated Esters

Entry . Aldehyde Product® Yield,%®  LP.%°
1 PhCHO Ph/\/COOEt (89) 99
2 AN CHO o~ COOEt 77 99
CHO X COOEt
0 0 COOEt

d
5 M CHO W C()OEte 85 -

6 N CHO AN COOEL 82 96
6 99
7 Br” ~""CHO Br” NN COOEt 6

8 /\/\/YCHO WCOOEt 70 —

Br Br

a) All the products gave satisfacory IR, lHNMR, and high resolution mass spectra.
b) Isolated yields after puriﬁcatibn by tlc. In a parenthesis is shown a glpc yield.
¢) Isomeric purity determined by capillary glpc analyses. d) A mixture of (E)- and
(Z)-isomers were used. (e) A mixture of (2E4E)- and (2E,4Z)-isomers.

(f) The product decomposes on glpc analysis.
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The following procedure for the synthesis of ethyl (E)-cinnamate is representative: To a solution of B-I-9-
BBN (0.24 g, 1.0 mmol) in 5 m! of pentane was added ethoxyethyne (70 mg, 1.0 mmol) at -78 °C with
stirring. The resulting white solid was stirred for 30 min at -78 °C. Then benzaldehyde (106 mg, 1.0 mmol)
was added, and the reaction mixture was stirred at -78 °C for 15 min and then at room temperature for 30 min.
The mixture was cooled to 0 °C and treated with EtOH (1 ml) and water (3 ml). Analysis of the organic layer
by gipc revealed that ethyl (E)-cinnamate had been formed in 89% yield with 99% of stereoselectivity.

We applied this method for the synthesis of ethyl (E)-3-oxodecenoate (III), one of the "queen
substances”!!, to demonstrate the highly chemoselective nature, as shown in eq. 3. The expected pheromone
was obtained in 76 % yield from the ketoaldehyde (IV) directly without any protection-deprotection of the keto
functionality. No product originated from the attack of the adduct to the keto moiety was found in the reaction
mixture .

)W\AO o/ ~COOEt  (3)

v M 76%

Further studies on the present novel reaction is in progress.
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BF3 etherate H.C=§OEt

RHC-0O ————= RCH=CHCOOEt

EtOC=CH + RCHO
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