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ABSTRACT

14-Membered cyclictetraketone was synthesized Ijesingl,2,3,4,5,6,7,8,9,10-decahydrocyclooctal;2,6-
a'ldipentene, a 1,5- cyclooctadiene derivative xidative fragmentation by Ruthenium oxide catalyzestiodate
oxidation. The 1,5- cyclooctadiene derivative wamtisesized by domino intermolecular alkylation and
cycloalkylation of 2 -(1-cyclopentenyl) ethanol,isthwas obtained from cyclopentanone by Reformatségtion
followed by LAH reduction. This 14-membered maalecyas the carbocyclic frame work of cembranea 1
membered cyclic naturally occurring diterpene.
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INTRODUCTION

A number of diterpenoid natural products containen@4-membered ring have been isolated from tei@ésind
marine sources [1]. Cembran@hart) the first naturally occurring 14-membered cyditerpene, is found in pine
oleoresins and is an example of a simple hydrocarbember. The intriguing range of activities [1le toften dense
array of functional groups and stereocenters, alaglaof a general method for the preparation ofriednber ring
have made the cembrane an interesting problemofal $ynthesis. The reported methodsdfg tedious, require
costly chemicals and time consuming.

EXPERIMENTAL SECTION

2-(I-cyclopentenyl)ethanol was synthesized fromlayentanone and ethyl bromoacetate by followingliteeature
procedure [2,3].

Domino intermolecular alkylation and cycloalkylatig4] of 2-(1-cyclopentenyl) ethanol in polyphosphoacid
(PPA);

A mixture of 2-(I-cyclopentenyl)ethanol (5 mmol)daPPA (10 g) was heated on steam bath for 4 hdurs.
reaction mixture was poured onto the ice and exédavith ethyl acetate (3 x 25 ml). The combinelykt
acetate extract was washed with 10% sodium carbpmaiter (2 x 25 ml) and then dried (anhydrous weodi
sulphate). Recovery of solvent afforded dark withich was purified by column chromatography usiiligza
gel adsorbent. Elution with petroleum ether (600 fallowed by recovery of solvent afforded a coless oil
(60.2%) 0f12,3,4,5,6,7,8,9, 10, 11, 12-dodecahydrocyclafic2-a: 5, 6-a] dipentene.
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IR (KBr, cm™): 2924, 2860, 16044 NMR (300 MHz, CDCJ): 5 =1.90 (m, 4H; H-2, H-9), 2.00 (s, 8H; H-4, H-5,
H-6, H-7). 2.30 (t, 8H; H-1, H-3, H-8, H-10}*C NMR(75 MHz,CDC}): § =21.80 (C-2, C-9), 27.30(C-4,C-5,C-6,
C-7), 34.90 (C-1, C-3, C-8, C-10), 133.70 (CQ-3', C-5', C-6'); Massn/z 188 (M', 60), 174 (14), 146 (10),
132(12), 118 (98), 104 (100), 94 (14)YV: 231.2 (2.8412); AnalCalcd for G4H,. % C 89.33, % H 10.64. Found:
% C 89.30 %H10.70

Ruthenium tetraoxide catalysed periodate oxidatieh 1,2,3,4,5,6,7,8,9,10-decahydrocycloocta[l,2-6:5,
a'ldipentene:

To a well stirred solution of 1,2,3,4,5,6,7,8,911012—dodecahydrocycloocta[1,2-a;5,6-a’] dipentéd€5 mol) in

acetonitrile (2 ml), carbon tetrachloride (2 ml)dadistilled water (3 ml) were added .To this saati ruthenium

dioxide (0.015 mol) and sodium metaperiodate (0n83) were added .The reaction mixture was stered for 4

hours at room temperature. The reaction on workolipwed by purification by column chromatograptpet ether

,400 ml) gave a brown colored oil (79.4 %) of 1,418cyclotetradecatetrone

IR (KBr, cm): 2922, 2852, and 1707H NMR(300MHz, CDC}): § = 1.75 (m, 4H; H-6, H-13),2.50 (t, 8H; H-5,
H-7, H-12, H-14), 2.75 (s, 8H; H-2, H-3, H9, H)13°C NMR (75 MHz, CDC}): & =18.40 (C-6, C-13), 41.00(C-
2, C-3, C-9, C-10), 43.20 (C-5, C-7, C-12, C-14)120(C-1, C-4, C-8, C-11).; Mass/z 252 (M, 64), 226(34),
224(34), 196 (36), 182 (100), 168(8), 126(20), 14%), 98 (10), 84 (10)., UV: 210 (2.4044), 24870862).
Anal.calcd for G4H,g O % C 66.65, % H 7.99 .found % C 66.70 % H 7.89.

RESULTSAND DISCUSSION

Fragmentation of cyclic olefins to generate a largeg is well documented in the literature [5]viver to the best
of our knowledge fragmentation of 1, 5-cyclooctadie has not been reported. This led us to expheréeasibility

of fragmentation of 1,2,3,4,5,6,7,8,9,10-decahygectmocta[l,2-a:5,6-a'ldipentene to generate a l#nbwred

macrocycle. Several reagents have been reportedafoying out the fragmentation [6] of cyclic ole$i For the

present work we have selected Ru@talysed periodate oxidation due to its simpliaind efficiency [7].

Scheme
O Zn/BrCH,COOC,H, LAH/THF
PhH/HCOOH/I,
OH
PPA
? 2
13 3 0O 1 76 10
4
12 5 RuO, + NalO, 9
11o 10 -~ 6 CH,CN, CCl,, H,0
’ 8
o 3 4 5
Chart

110



M.M.V.Ramana et al J. Chem. Pharm. Res., 2013, 5(7):109-111

Oxidative fragmentation of 1,2,3,4,5,6,7,8,9,10atearocycloocta[l,2-a:5,6-a’ldipentene with Ru©atalyzed
periodate oxidation resulted in the formation df4amembered macrocycle namely, 1,4,8,11-cyclotetratétrone
in a good vyield. The required 1, 5-cyclooctadiereivéitive was synthesized by domino intermolecal&ylation

and cycloalkylation of 2-(1-cyclopentenyl) ethanol PPA. 2-(1-Cyclopentenyl) ethanol was prepareoimfr
cyclopentanone and ethyl bromoacetate by Reformaésiction followed by LAH reduction (Scheme).

CONCLUSION

In conclusion we have developed a short synthdsligd-eanembered macrocyclic tetraketone, having tréacyclic
framework of cembranoid group of diterpenoids hijjzimg easily available and inexpensive chemicals.
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