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Althoughthemultifarious nature of (CH)ioh.ydrocarbcm chemistryhas engenderedmuch 

recent interest in these molecules, no attention has yet been paid to the stereoelectronic 

control which benso fusion could exert on the various bond reorganizations characteristic 
1 

of the parent systems. In this preliminery report, we describe a convenient synthesis of 

the title cwxpound (k) and provide the first indicatim that mechanistically significant in- 

formation csn be derived from structural modifications of this type. 

Addition of benzyne (frcun diazotized anthrenilic acid) to 7,8~ichlarobicyclo[k.2.0]- 

octaG?,kliene (&)o afforded (4C$ yield) 2 (mp l8l-l&'o)3 and z(mp 134-135')'which were 

readily separated by alumina chromatography. Treatment of these dichlorides with sodium 

anthrscene in anhydrous tetrshydrofuran gave k (mp 51-52°)3 in quantitative yield. Ihe 

anti stereochemistry of kfollous from steric considerations,4 energetically favorable 

secondary orbital intermticns expected in the transition state of the bensyne cycloaddition, 

and spectral data [Scg3 7.11 (ABBE, 4H, aryl), 6.22 (3 iine~, ZH, vinyl), 6.05 (a, 2xi, 

cyclobutene vinyl), 3.6-3.9 (m, 2H, n&him), and 2.65 (m, 2Ii, cyclobutene methine)]. 
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Pyrolysis of kin the vapor phase at 55Oo and 1 mm (Ns flow, residence 

proceeded in high (> 9%) yield to afford a lone iscmeric hydrocarbon which 

No.26 

time -2 set) 

has been char- 

acterized as c&-4b,8a-dihydrophenanthrene (Qj3 cane 248 nm (e 15,000); 6':s 

3.28 (m, 1, Hea), 3.70 (m, 1, Hsb), 5.45-6.05 (m, 5, vinyl), 6.45 (dd, 1, Hio), and 6.9- 

7.3 (m, 4, sryl). Triple resonance studies at 100 MHz revealed the following coupling 

constants: J+b,ea = ll HZ; Je,io = 10 HZ; Jea,io = 3 HZ. A trace of phenanthrene (6_) in- 
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variably accompanied the formation of L The gross structure of 
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a ‘I ), \ 
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s 

>was established by DDQ 

oxidation to 6,, whereas the cis stereochemistry of the ring juncture was confirmed by 

catalytic hydrogenaticm to Iwhich was prepared in unequivocal fashion by reduction of 8.5 

Benzo(CH)lo derivative ris itself unstable to prolonged heating in the liquid phase at 

150°. Upon being heated for 3 hrs at this temperature, zwas seen to suffer dispropcr- 

tionation to 6, end tetrahydrophenanthrene c (ratio 1:l). 

It is clear that the formation of 2 cannot be rationslized by any sequence which would 

involve intermediate lo (the result of intramolecular cycloadditicm), since the anthracene 

nucleus would most certainly eventuate. Ihis is in marked contrast to 1Lwhich is the key 

10 - l2a, R = Cl -- 

b_, R = CHs 

intermediate in several related thermal (CH),, rearrangements." Rather, the observed trsns- 

formation demands benzo or ethylene bridge migration and thereby sets the stage for a novel 
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competitive phencmenon. To resolve this question and in fact establish that the ethylene 

bridge migrates to the apparent exclusion of the alternative pathway, dichlorides ?_ and 2 

were dehydrochlorinated7 to give 12a3 (mp 55-56.5', - 92$), which was subsequently converted 
9 8 

in i'l$ yield to l2b with lithium dimethylcuprate. - 

Pyrolysis of l2b as above at 550' and 0.15 mm afforded a pale yellow oil which was - 

oxidized directly with DIQ in benzene solution. Chromatography of the crude reaction mix- 

ture on alumina (elution with benzene) led to the isolation of a hydrocarbon fraction which 

cans&ted (vpc analysis) of phenanthrene (l&&),' methylphenanthrenes (61$), naphthtiene 

(7$), recovered l2b (lC$), and two unknown substances (2$ end l$, respectively). - The methyl- 

phenanthrene fraction was collected by pepszative scale v-pc and analyzed quantitatively by 
3.0 

infrared sndnmr spectroscopy. This mixture was seen to consist solely of the l-methyl 

(2CJ$), 2-methyl (5C$), and 3-methylphensnthrenes (3@). This striking positional selec- 

tivity suggests that the thermal rearrangenxznt of l2b may involve initial cyclobutene ring - 

cleavage to 12, followed by [1,5]sigmatropic shift of the ethylene bridge to give l&and 
11 

15. - Conrotatory opening of the four-membered ring in these attractive intermediates 

would then give rise to four different methylated trans(cis) 
4 

-- benz[lO]annulenes which serve 

as the likely precursors of the dihydrophenanthrenes. 

products +-- 
products 

Ho,dever, by analogy to Massmune's observations with cis-bicyclo[6.2.O]deca-2,4,i,g- - 
12 

tetraene, trsns-fused dihydrophenanthrenes are expected from such intermediates. Rather, 

the cis isomer (e.g., 2) - is produced essentisJ.Jy in quantitative yield, perhaps because the 
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added stability introduced by the fused arauatic ring permits tram + tie isomerisation -- 

(e.g., l$_- 12) to occur prior to electrocyclizaticm. Current experiments are concerned 

With the verificaticm of these couclusions. 
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