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ABSTRACT

a-methylene-B,y-diphenyl-y-butyrolactone was synthesized by the bromoprop-2-yn-1-yloxylation of cis-stilbene.
Cobaloxime catalyzed radical cyclization of the resultingl-bromo-1, 2-diphenylethyl prop-2-yn-1-yl ether, gave 2,3-
diphenyl-4-methylene tetrahydrofuran and oxidation of the latter with chromium trioxide in the presence of pyridine,
afforded the target product in 62.5% yield. Synthesis of this a-methylene-g,y-diphenyl-y-butyrolactone led to
efficient anti microbial activity. It was found that it is effective against Gram-positive bacteria, Gram-negative
bacteria and yeast. Its extensive inhibition effect is particularly against yeast.

INTRODUCTION

Vitamin By,, also known as Cobalamin, is a complex organofiet@mpound in which a cobalt atom is situated
within a corrin ring, a structure similar to therpbyrin from which haem is formed [1]. The reactoof Cobalt
atom in Vitamin B, could be reproduced by a lot simpler complexesmpmmunds of bis(dimethylglyoximato) cobalt
(1) that were commonly called cobaloximes (Schet)i@]. Cobaloxime is an organic radical carrier4B
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This behavior made these complexes useful agentpréparation of the:-methyleney-butyrolactone structural
unit. This structural unit characterizes a rapidipanding group of sesquiterpenes, which are knmmpossess
significant biological activity. Cytotoxic, antilammatory, phytotoxic, allergenic and antimicrdijy@operties are
shown not only by highly functionalized, complexsgeiterpene lactones but also simple represensatiaee been
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studied for their biological effects [5]. Becaudetloeir broad range of biological activities anckithinteresting
structural featuresy-methyleney-butyrolactones present a scientific challenge whgreflected in an increasing
number of investigations and synthesis of theserbeycles [6].

EXPERIMENTAL SECTION

Synthesis of Cobaloxime

1. Cobaloxime was synthesized according to thertegamethod [10], and identified by spectroscopatad IR
spectra were recorded on a Shimadzu 470 spectpletr. *HNMR spectra were measured on a Bruker DRX-
500 Avance instrument in deuterochloroform contagnitetramethylsilane (TMS) as an internal standard.
MS analysis was performed using a 5973 HP masstaalaletector.

Synthesis of cis 1-bromo-1, 2-diphenylethylprop-2-yn-1-yl ether

2. To a cold magnetically stirred solution (— 408EN-bromosuccinimide (0.7 g, 4 mmol) in propyn-2-oinid), a
solution ofcis-stilbene (0.54 g, 3 mmol) in dichloromethane (2[) was added gradually for 2 h. The reaction
mixture was stirred for 2 h at 0 °C and then fortd&t room temperature. Sodium hydroxide (1 N, pwas added
to the solution, and the mixture was extracted wdtbon tetrachloride (3x20 ml). The organic phass washed
with 10 N NaOH. The solvent was evaporated undeuced pressure to give a mixture of products. Theure
was purified by preparative TLC (light petroleunettiyl ether, 14:1) to provide 1-bromo-1,2-diphettyyéprop-2-
yn-1-yl ether2 (0.67 g, 2.14 mmol) in 80% yieldd NMR (500 MHz, CDCJ): 0 : 2.5 (t, J = 2.35Hz, 1H), 4.0 (dd, J
=15.9, 2.33Hz, 1H),4.3 (dd, J = 15.9, 2.33Hz , 1H}.05 (dd, J = 8.3Hz , 2H), 7.1-7.3 (m, 10H) ppm.(GTl,):
3300 (m), 3020 (w), 1076 (s), 760 (m), 700 (s), G8Y cnt".

Synthesis of 2,3-diphenyl-4-methylenetetrahydrofuran

3. To a magnetically stirred solution of 1-brom@-tljphenylethylprop-2-yn-1-yl ethe2 (0.63 g, 2 mmol) in
ethanol (10 ml), 10 N sodium hydroxide (0.2 ml) awdlium borohydride (76 mg, 2 mmol) were added, thed
mixture was warmed under an atmosphere of nitrageto 50°C. Chloro-bis (dimethylglyoximato)(pyrigncobalt
(1) [cobaloxime] (0.48 mg, 0.12 mmol) was addedli.5 h at 50—-60 °C. The reaction mixture wasedirat the
same temperature for 3 h. Ethanol was removed uedeiced pressure and a saturated solution of sodnloride
(10 ml) was added. The mixture was extracted wihtlpetroleum: diethyl ether (4:1) (3x10 ml). Theganic
phase was washed with saturated sodium chlorideeamgorated in a vacuum. The residue was purified b
preparative TLC (a 7:1 mixture of light petroleumdadiethyl ether as an eluent) to give 2, 3-dipledy

methylenetetrahydrofura@ as oil (0.24 g, 1 mmol) in 50% yieldd NMR (500 MHz, CDC)):J: 3.7 (d, J =
2.53Hz, 1H), 4.73 (d, J = 2.31Hz , 1H), 4.75 (& 4.31Hz, 1H), 4.9 (s, 1H), 4.93 (s, 1H), 5.18, J = 2.53Hz ,
1H), 7.1-7.4 (m, 10H)ppm. IR (Neat): 3000-3050 (m), 2880 (m), 1660 (M50 (s), 750 (s), 700 (s) cm™.

Synthesis of a-methylene-B,y-diphenyl- y -butyrolactone

4. To a solution of pyridine (1 ml) in dichloromatte (10 ml), chromium trioxide (1 g, 10 mmol) wakled, and
the mixture was stirred for 20 min. Compouh(D.12 g, 0.5 mmol) was dissolved in dichloromethés ml), added
to the reaction mixture, refluxed for 3 h and tlsulting mixture was filtered. The residue was easkith

dichloromethane (3x10 ml), and the filtrate was heswith saturated sodium bicarbonate, 2N hydrahlacid

and passed through a short silica gel column toowenthromium compounds. The solvent was evaporated
vacuum, and the residue was separated by TLC (miktlire of light petroleum and diethyl ether) totain product
4 as an oil (0.08 g, 0.31 mmol) in 62.5% yielINMR (500 MHz, CDC}): d: 4.0 (m, 1H), 5.40 (d, J=

7.69Hz, 1H), 5.47 (m, 1H), 6.47 (d, J=3.17Hz,1H), 7.2-7.5 (m, 10H) ppm. IR (CCl,): 3000-3050 (w),
2850-2900 (m), 1760 (s), 1645 (m), 1600 (m), 11307150 (s), 700 (s). MS, m/z (%): 250 (3.4), 188.8), 116
(200), 77 (7.2), 51(5.0).

Determination of the antimicrobial activity of the synthesized a-methylene-y-butyrolactone

The antimicrobial activity of this compound was rgedt out according to the agar disc diffusion mdttagainst
Gram-positive, Gram-negative bacteria and yeastday diffusion test. Filter discs containing 110 ¢f the active
substance dissolved in dichloromethane was plandtentest plates. The plates were incubated & 81#°18 to 24
h, and the antimicrobial activity was determined rogasuring zones of growth inhibition. Typical fésuwof
antibacterial properties efmethyleney-butyrolactone are shown in Table 1 [12].
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RESULTSAND DISCUSSION
The importance of compounds with armethyleney-butyrolactone skeleton and the feasibility of gstobalt-

mediated radical cyclization reactions promptedtausxploit the catalytic potential of cobaloximehlaro-bis
(dimethylglyoximato) (pyridine)] cobalt (lll) in # synthesis ofu-methyleneB,y-diphenyl- y-butyrolactone4,

starting fromcis-stilbenel (Scheme 2) [7].
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Bromoprop-2-yn-1-yloxylation otis-stilbene withN-bromosuccinimide and propyn-2-ol in dichloromethate-
40°C vyielded 1-bromo-1, 2-diphenylethylprop-2-yryllether 2 (80%) as oil. The desired reaction product
(compound?2) was separated by preparative TLC (light petroleliethyl ether, 14:1) and its structure was
characterized by IR antHNMR spectroscopy (Scheme 3). Cyclization of 1-boely 2-diphenylethylprop-2-yn-1-
yl ether2 was carried out in the presence of cobaloxime, MA®H and sodium borohydride in ethanol to form 2,3-
diphenyl-4-methylenetetrahydrofur&nin 50% yield, as an oil.

1
Scheme 3

By analogy to the report of Tagtal [8] it is believed that the reaction takes thepstpresented in Scheme 4, in
which cobaloxime (1) is prepardd situ via the reduction of chlorocobaloxime (Ill) by sodiurarbhydride, and
cobaloxime (I) thus formed is oxidized by bromirmhigroduct2 to cobaloxime (ll). Since sodium borohydride
easily reduces cobaloxime (ll) to cobaloxime (Betcobaloxime can recycle in the reaction systemthke
cyclization reaction, a small amount of cobaloxid® mmol) was used and no organocobalt intermediates

isolated (Scheme 4).
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Final step in the synthesis efmethyleneB,y-diphenyly-butyrolactone was carried out by oxidation of 2,3-
diphenyl-4-methylenetetrahydrofur&with an excess of CroPy in dichloromethane, which provided the desired
compound4 as an oil in 62.5% yield. The product was charéeerby IR andHNMR spectroscopy and Mass
spectrometry. Only one stereoisomer of compoumas detected and characterized. We concludehtbatescribed
method does not require vigorous reaction conditiand would be useful for the synthesis of cyclopes
annulateds-methyleney-butyrolactones. The products of reactions werestigated by IR antHNMR and Mass
spectroscopy. In comparison with our previous w8tk we noticed that the chemical shifts and cauplconstants

of cis-1-bromo-1,2-diphenylethylprop-2-yn-1-yl ether ardifferent from those of trans-1-bromo-1,2-
diphenylethylprop-2-yn-1-yl ether [9]. Synthesidadtone has shown biological activity for GrarGram bacteria
and yeast (Table 1), (Scheme 5) [10].

Table 1. Typical results of antimicrobial properties of a-methylene-B,y-diphenyl-y-butyrolactone, diameter of inhibition zonesin mm

Grampositive bacteria (Staphylococcus sp)  17.0
Gram negative bacteria (E-coli) 7.0
Yeast 31.0

Antimicraobial properties of compound 4

Gram-negative bacteria Gram—positivébacteria
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