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Rim Singh and George Just* 

Department of Chemistry, McGill University 

Montreal. Quebec, Canada H3A 2K6 

Abstract: The synthesis of lOmembered benxo-oxadiyne l2 is described and its thetmal stabiity is compared 

to that of its carbocyclic analogues 5 and 6. 

The highly unusual structures of the recently isolated calicheamki@ and esperamicit~~~ and their 

powerful antitumor activities has prompted a number of model studies of these fascinating systema Our earlier 

wo& involved an easy entry into o-benxodiyne systems of type 1 which am related to the enediyne system of 

calicheamicin, and the synthesis of 11, 12, and 13membeted ring systems 2-4. which were stable in boiling 

cumene. 

We wish to report the synthesis of the lOmembered benzo-oxadiyne l2, which should be mom strained 

than the recently describedu decaendiyne 5 and 6, since the C-C bond is shorter than a C-C bond, . 
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1 R=H 3 R.R=COCC 5 X=H 
2 RR-CO 4 R,R=COCH2C0 6 X=C!H@H 

Palladium catalyxed reaction of odibromobenxene6 with 3-butynol gave 7 (98%), which upon silylation 

gave k (98%). Treatment of 7a with propargyl alcohol’ / 2 mol% Pd(PPh& / 3 mol% mBr2 / NEtS gave bis 

acetylenic alcohol 8 (75%), which was treated witb mesyl chloride / NE!tS in CH2C12 at 0 Oc to provide mesylate 

10 (78%). Reaction of this mesylate with Bu$JP in THP at room temperamm gave unexpeckdly fluoro allene 

l3 (40%). presumably via the ten-membered bis acetylene 12, since treatment of 12, obtained as described 

below, gave 13 (45%) as well. 

Reaction of alcohol 8 with CBr4 (2 equiv) / PPhS (2 cquiv) / CH$!N at 0 Oc for 15 min gave bromide 9 

(95%). Desilylation of 9 with 5 equiv HCl in %O / THF 1:l gave bmmoalcohol 11(98%). Simultaneous slow 

addition via a syringe pump of ll(1 equiv, 4.7 mmol) and KOBu-r (1 equiv, 4.7 mmol) into THP (500 mL) over 

a period of 36 h gave 12 as an oil in 14% yield, in addition to some dimer, 14 rap. 139-140 Oc. The ‘H nmr 

spectra of 12 and its dimer wem indistinguishable, and the identity of the two compounds could be established 

readily only by mass spectrometry. Much to our surprise, 12 was themally quite stable, and underwent a 

Bergmanrcarrangcmntgto159inCH2Cl2at37~withahalflifeof52has~a,S(tf=18h)and6(Y 

= 11.8 h). The half life in excess l&cyclohexadieae and benxene was found to be 4 h at 70 Oc. Intezeaiagly, the 

‘Hnmrofthe rearrangemntproduct15wasvirtuallyidenticaltothatof12,wceptforthearamaticngion,so 

thatstabilityanalyseshad~obeoutupingGC/MSloasamMlitoaingdeviccfortheirconversion. 
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It had been reporM4 that the cd distance in 5 was 3.25 A, as established by MM~ calculations. 

However, inspection of Dreiding models indicated that both 5 and I2 exist in a cis, boat-like conformation l2a, 

in which the cd distance is relatively short, and a trans, chair-like conformation l2b, in which the cd dimnce is 

relatively long. Molecular mechanics calculations using Model, MM211 for 5.6. and 12, indicated that all tluee 

exist in a more stable trans conformation tith cd z 3.4 A, in eqtitium with a less stable ci~, boat-like 

conformation with cd E 3.2 A.12 The distances and confomxr population of 5,6 and I.2 are presented in Table 

1. 

1243 cis,boat-like l2b traas,chair-like 
ab = 2.67 A ab = 2.10 A 

cd=3.14A cd=3.4oA 
smineneqg=25.60kcal/mole slrainenergy=21.51kcal/molc 

.Quite intumingly, compound 16” undergoes spontaneous cyclization (cd = 3.03 Ap, and hdng 
models show the molecule is locked in the boat-like confom~tion. 
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Work is in progress to show if locking the ten-membered ring system into a cis conformation facilitates 

Bergman cyclization. 

Table 1 Conlormer Population At 25 Oc From MM2 Cakulationa 

Halflifea cdforcis cdforuans A(AG) %cis %muls 
(9) h confornxr 

(A) 
conformer 

(A) 
klJ/molC 

52 3.14 3.40 4.09 0.1 99.9 

11.8 3.20 3.39 2.90 0.8 99.2 

18 3.20 3.47 2.55 1.4 98.6 

alucH~8t37°C. 
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