Tetrakedron Letters Noo 52, pp 4871 - 487%, 1976, Pergamon Fress. Printed in Greal Britain,

REACTIONS OF 1,2-DIORGANOBORANES WITH ALKATINE
SILVER NITRATE - A NEW ROUTE PC OLEFINS

*
K. Avasthi, S. 5. Bhosh and P. Devaprabhakara

Department of Chemistry, Indian Institute of PTechnology
Kanpur~208016, India

{Received in UK 26 Dctober 1976; a#ccepted for publication 14 November 1976}

The orgenoboranes as synthetle intermediates have crested immense interest sinee
the discovery of the reaction of diberane with alkenes and related unsaturated L’:ompou.nds.i’z
Brown and coworkers3 have shown thgt the resction of trislkylboranes with alkeline siliver
nitrate provides a convenienit gynthesis of symmetrical and unsymmeirical hydroecarbons, Very
recently this resction has been extended to cyelize a variety of dienes.4 The following
comminieation will illustrate the applicetion of such a free-radical coupling reactiomn te the

synthesis of clefins from some representative internal acetylenes.

We wish to report that dihydroboration of intermal acetylenes sueh as 5-decyne,
2-nonyne, diphenylacetylene and cyelotridecyne followed by excese elkaline silver nitrate
treatment proceeds to give the corresponding plefins in good yields., The results are
summarized in the TABLE. In the case of acyclic dialkyl substituted acetylenes we have
observed almost an exclusive formation of E~clefins which exhibit purity in the neighbourhcod
of 98%. 1In the case of diphenyl substituted and large-ring aceiylene, the reaction results in

the predominant formatien of E-olefins.

The threo~1,2-diorganoboranes were prepared from acetylenes as descrived by Pasto.5 The
procedure used for the reaction of 1,2-diorgenoboranes with alkaline silver nitrate follows
essentially thai of Murphy and Prager4 except for the time of reaction (2 hr at room

temperarure).
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TABLE

Products of Reaction of Some Internal Aceiylenes with
BH_-FHF Follewed by Alkaline Silver Nitrate;

3

a . b c
Acetylene Olefinie Product(s) Yield
E-Decyne trans-5-Decene 7%
2-Nonyne trens-2-onene 75%
Diphenylacetylene trens-Stilbens (90%) 89%

cig-Stilbere {10%)

Cyelotridecyne traps-Cyelotridecene (78%) 5%

eis~Cyelotridecene  (22%)

8 Acetylenes wers prepared by known procedures and thoroughly charascterised prior to use.
¥ The identify of the individual product(s) was esteblished by comparison of GLC retention
times (Carbowax 20M) and IR spectra with those of the suthentic semples.

¢ Isoleted yield.

The plausible pathweys for the formation of elefins from threo-t,2-diorganoborsnes
are shown in the SCHEME., Phe stable conformations for the threc-1,2-diorgancboranes are
represented by corformer i and 2 which could exist in eguilibrium, We visualize the fomation
of E-olefin (8) vis path A and B. The remetion between trialkylborane and alkaline silver
nitrate has been suggested to give free-radical species via organosilver compcm.nd.6 Therefore,
in path A, the Z-1,2-diradical species (5), generated yia Z-bororadical species (3} could changs
over to more stable E-diradical epecies (6) by bond rotation before it eollapses to 8. In
path B, the E-diredicel species (6) formed vis E-bororsdical species (4) can alsc yield 8. The
preferential pathway adopted by the threc-diorgasoborane may depend upon (a) the bulkiness of
the R groups, (b) the bulkiness of the substituted borons, (¢} the stability of the diradical
species, (d) the size of the ring end (e) the energy barrier for Z,E isomerization. We favour
the path B inveolving mo equilibration of diradical species (_i and §) fer the stereoselective

reduetion of aeyelie dialkyl substituted acetylenes. The formation of the minor product,
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4875

Possible mechanistic pathways for product formation
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d-olefin in the case of eyclotridecyne may be visualized mainly via path A. In the case of
diphenylacetylene we feel that the eguilibrium between 5 and & might become important. However,
the fermation ¢f olefins from the small amount of 1,1-dierganoborane (~5%) formed during

dihydroboration of acetylenes carmot be ruled out.

Thiis, the present procedure provides & useful method for the conversion of ecyclic
dialkyl substituted aceiylenes to E—olefins of high sterscchemical purity. Ourremtly work is
in pregress with bulky dialkyl substituted and medium-ring acetylenes. We also plan to carry

out similar reactions with 1,i-diorgancboranes.
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