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ABSTRACT

The alpha—methylene—gamma—butyrolactone skelettmamd®eto a group of natural compounds, which arech
sesquiterepenes. These compounds, have alreadykineem to possess biological activities for examguhdi-
tumor, antimicrobial, allergenic, etc. Here a neaute to synthesize of this skeleton is reportedguallybenzene
and premade cobaloxime catalyst in three stepd) siscbromoetherification of alkene , cyclizatiorttie presence
of cobaloxime and ultimate oxidation lead to preggan of target alpha—methylene—gamma-—butyrolactdwain
products were isolated and characterized via'MR and GC-Mass
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INTRODUCTION

A large number of research activities concerningspnce of alpha—methylene—gamma-butyrolactone heee
reported [1,2,3]. These squiterepenes style skeletaeported as anti-HIV, anti-cancer, anti-altanig, etc [4].
However, for synthesis of this type of compoundgesal different methods were reported. One of thmethods is

to use electro-organic chemistry [5]. The advantafythis method in comparison to other reportedhoés is to
produce super-nucleophilic particles such as*\Gon which have sufficient ability for alkylatiof6]. Cobalt
complex alkyltion was used for synthesis of orgasompounds as a one of powerful radical sourcebalogime
compounds of bis (dimethylglyoximato) cobalt(llhhigh were generally called pseudo vitamipBwvas used to
synthesize sequentially numbered key rings and toovige targets alpha—methylene—gamma—
butyrolactone(Schemel) [7,8]. Similar products wase reported from aldehydes [9].
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Scheme 1

These complexes perform the cyclization processovia (Cd) , (C&*) and (C8") [10,11].Here, we are reporting a
new route for synthesis of alpha—methylene—gamntsddactone. For this purpose we utilized premanst
cobaloxime as catalyst in an electron transfer e&ydh three steps; initially, preparing of bromaestHrom
allybenzene in the presence of NBS and propargigehal. Next step preparation of methylene oxaldmen
bromoether in the presence of cobaloxime catalysistly, oxidation of the methylene oxalone to &rglpha—
methylene—gamma-—butyrolactone utilizing Jones naetage
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EXPERMENTAL SECTION

In general , each step was isolated through p:87730 mesh]. IR spectra were taken with KBr dsksolid and
CCl, for a solution using Shimadzu 470 spectrom&#MR spectra were recorded on a Bruker DRX-500 MHz
Advance instrument with internal standard TMS arfalOG.GC-Mass was performed using instrument 689 HP in
acetone.

Preparation of bis(dimethyl glyoximato) triphenyl phosphine cobalt (lII).

Dry EtOH96% (40 ml), DH (1.129 g, 9.4 mmol), Ce@H,O (1.28 g, 4.3 mmol) were added to round-bottorskfla
the mixture was heated and stirred at’6@o this mixture was added PRR.36 g,9 mmol). At this stage the color
of solution gradually was turned from dark greerptwple and finally to stable brownish. After thelution was
cooled by remaining 30 min at room temperaturegeféd and the precipitate was washed wit® HELO and dry
EtOH (1.336 g, 2.53 mmol, 53.2%).IR (KBr):518(Co;898 (bend aromatic), 1085 (N-O), 1285,1438,1556N),
2945 (C-H), 3400 (O-Hym~1.*HNMR (500 MHz, CDC}):8: 2.02 (s, 12H , CH}, 7.3-7.5 (m ,15H) ppm.

Preparation 3-bromo-2-prop-2-enyloxy-propyl-benzenes

NBS (4.3g, 24 mmol) was dissolved in propargyl hiiq20 ml). The solution was stirred at “38\llybenzene (3.5
ml) in CH,Cl, (20 ml) was added for 1h.The reaction was mainthad6° for 1h and allowed to come to room
temperature for 24h. After this time to this sadatiwas added NaOH (1 N, 25 ml). The mixture wasaextd with
CH,CI, (3x20 ml). Organic phase was washed with NaOH (110l ml), separated and dried over anhydride

MgSO4 .The solvent was removed. Oily phase was monitdredugh TLC and isolated throughjO, :60-

7730mesh, CECl,: petroleum ether (4:17)] compourdd(0.95g, 3.74 mmol, 14.8%) as center cut was re@uer
IR(CCl,):665(C-Br),1075 (C-Ostreh), 2900 (C-Haliphatic1® (Ar-H), 3300 (&H) cm*.'HNMR (500 MHz,
CDCly):8: 2.5 (t, 1H, J=2.4Hz), 2.5 (t, 1H, J=2.4HZz=B), 2.6 (d, J=5.4Hz, 2H), 3.3 (dd, J=4.3, 10.8H4d, HC-
Br), 3.4 (dd, J=5, 10.8Hz, 1H, HC-Br), 3.9 (m, H{Z-O-C), 4.2 (d, J=2.4Hz, 2H, GHD), 7.2 (m, 5H) ppm.

Prapration2-benzyle-4-methylene-tetrahydrofuran 7
To a stirred solution o8 (0.85g, 3.34 mmol) in EtOH (20 ml) was added NaQ#BN, 0.5 ml ) andNaBH,4 (127

mg, 3.34 mmol) at 56under argon atmosphere. Then, to this mixture codrale catalyst (0.5 mg, 0.85 mmol) for
1.5 h was added and stirred for additional 3h. Afteat EtOH solution was evaporated and the remgimily
residue was washed with saturated NaCl and exdragiih petroleum ether: KD (1:4), (3%x15 ml).The organic

phase was dried over anhydride MgSid evaporated. The reside was chromatograp8é@4 :60-7730 mesh,
petrolumether:EO (1:8)] to isolate center cut oily compound0.61 g, 3.5 mmol, 34%).

IR (CCl)):1090 (C-O, ether ), 1450 (C=C , Ar-H), 1640 (C=GP00 (C-H, aliph) cih *HNMR (500MHz,
CDCly):5: 2.9 (d, J=6.3Hz,2H), 3.39 (dd, J=4.38, 15.9 H4),13.9 (m, J=4.9Hz, 1H,0-C-H), 3.4 (dd, J=5,15.9Hz
1H), 6.4 (d, J=15.9Hz,1H,=C-H) , 6.2 (dt, J=4.38,9Hz , 1H, =C-H), 7.2 (m, 5H, Ar-H) ppm.

Preparation of 5-benezyle-3-methylene-dihydrofurar2-one 9
Mixture solution of CHCI, (24 ml), pyridine (2 ml) ancCI’O3(1.5 g, 15 mmol) was stirred for 20 min. To this

solution was added compoui@d0.32 g, 1.38 mmol), C}€l, (10 ml) and was refluxed at 60for a further 3 h and
then filtered. The filtered was washed with £y and saturated NaHGOThe mixture was extracted with GEl,
(3%x20 ml) and washed with HCI (2 N) for a secondeti The mixture was purified through ($i@0-7733 mesh)

column chromatography. The column was washed @HC|3 and evaporated to dryness.

The organic phase was chromatograph&Q2:60—773O mesh, n-hexane;Bt (1:8)] to isolated center cut

butyrolacton® (0.289, 1.106 mmol, 65%);IR (C£1695,1090(C-O, ether),1450 (C=C, Ar-H), 1640 ( Qei@
HNMR (500 MHz, CDC)):5: 3.3( d, J=4.5Hz, 2H), 3.8 (m, 2H, =C-H), 4.2 (it), 6.4 (m, 1H) , 6.8 (d ,

J=14Hz, 2H), 7.2 (m, 5H , Ar-H) ppm. MS,m/z (%):&]€;,H1,0]" (17%), 16dCy1H1,0]" (48%), 144
[C11H1,0]* (63%), 9C7H7]" (97%).
RESULTS AND DISCUSSION

Our aim was to obtain an organic compound with repha—methylene—gamma— butyrolactone skeleton using
cobaloxime complex. Cobaloxime belongs to a groupig](dimethylglyoximato) cobalt(l11)] (bis-DH)which was
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reduced to supernucleophi@®™*). Here cobaloxime was prepared through mixing Go6H,O, DH ligand and
PPH in EtOH.Bis[DH] was formed under vigorous streafmair [12]with 53.2% yield. IR spectrum revealet
C=N, at 1550, Co-N at 518, N-O at 1085, and O-létshing at 3400cth*HNMR spectrum of bis[DHCo(ll1)]
revealss 2.02 (s, 12H)$ 7.3-7.5 (m,15H) ppm. In other efforts we usedlzdiyzen&for the production of alpha-
methylene-gamma-—butyrolact@wa compounds?, 3 and 7 in three steps. For preparation of bromoethar
mixture of allylbenzeng propargyle alcohol and NBS was stirred at°@5or 3h according to the reported
literature with minor modification(in order to irease the reaction yield the mixture was stirred2fin at room
temperature)[13,14].Isomei3 and 4 were recovered via bromonium i¢h (Schem2). The main produBwas
prepared through more stable secondary carbocatidiR spectrum oBacetylenic band at 3300 C-O at 1075 and
C-Br at 665critwas observed and #INMR & 2.5 (t, 1H),3 2.6 (d, 2H),3 4.2 (d,2H) and aromatic protons&f.2
(m,5H) ppm were appeared.

B ®7) —= Br
,B\r O
— Br 4 o)
NBS, 2-propynol oo
—_—
CH,C, I
1 - 2 - 3 4
Scheme 2

Intramolecular preparation of THF derivativavas achieved from bromoeth®in the presence of cobaloxime and
NaBH,via intermediate radic# (Scheme3). Since super nucleophile )Cis susceptive to air oxidation therefore
was performed under argon atmosphere. To avoid Ged dimerization of prepared THF derivativethe
temperature of reaction was maintained af.6R spectra of were characterized C-H aromatic bending at 695 C=C
alkene at 1450 and C-O at 1090 tthINMR reveals C=C protons&6.4(d,1H)aé 6.2(m,1H) protons of THF ring
at6 2.9 (d, 1H)6 3.3 (dd, 1H), (dt, 2H) and aromatic protons &2 (m, 5H) ppm.

0
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Scheme 3

Lastly for preparation of target alpha—methylenemga—butyrolacton®, THF derivative? was refluxed at 69 for
3h with CrQ.py and oxidized to alpha—methylene-gamma-butytotec9 (Scheme4) [14].The IR spectrum 9f
reveals C=0 of lactone as strong bond at 1778, camomatic protons at 1440, 1500 , 1608amd C=C aliphatic at
1645 cnit'. In 'HNMR the terminal geminal protons of C=C appearesi&8 (d, 1H)35 6.4 (m,1H), benzilic protons

at 8 3.3 (d, 2H) and aromatic protors 7.25 (m, 5H) ppm were appeared. The GC—M@ﬁH?(G?%),

CiH 220+ (48%) were characterized.

0 0P
CrO; . Py
CH,Cl,
7 9
Scheme 4



K. Tabatabaeianet al J. Chem. Pharm. Res,, 2015, 7(2):6-9

CONCLUSION

In this short note, we report a simple new procedar preparation of alpha-methelene-gamma-butiwol in the
presence of allybenzene and premade cobaloximdystata three steps, such as bromoetherificatioral&ne,
cyclization in the presence of cobaloxime and wdtienoxidation for preparation of this target ganbugyrolactone.
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