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Recant interest in the chemistry of the triahmocubyl system - and other highly strained cage 

hydrocarbon systems prompts ua to comunicate saue ptelitinary tesulta of avt investigation of the 

reaction of the ditosylate (21 derived ftiom pentacyclo(5.4.0.0 
L6_03,mos,9 

jundacane-endo.endo-8.11- 
4 

dial (l> with sodicn iodide in hexamathylphosphorcide (IMPA) solvent. This reaction affords five 

products, (see 8cheme).5 The lsomric dilodider (3, f?, and 2) were isolated in n total 43.4% yield. 

!&or analysis of the product mixture which contained 3, 5, and 2 was perfotmd via integration of the - 

broad singlets correspouding to the protons geminal to the iodine etama fn these three compounds. This 

analysis revealed the presence of the dfiodides in the ratio 1 : (2 + 2) - 3. 1 : 1.5. Separation of 

the three isomsric dfiodides was sffected y& elution chromatography on silica gel (hexsne eluant); 

the diiodides were eluted in the order 1 - 2 - 4. The ieansric CllEl2 hydrocarbona c and z) were iso- 

lated y& preparative vpc techniques in a total 11.6% yield. Vpc analysis of the product mfxtura con- 

taining & and 1 revealed their presence in the ratio 1 : 2.5. 

Dahalogenation of diiodide 2 with tri-8-butyltir hydride afforded the correspondlag hydrocarbon 

(8j6. Dehalogenation of diiodldes h and 2 with either zinc-acetic acid 
293 

or with tri-E-butyltin hy- 

dride afforded trirhcwcubane, Q). Carparison of spectral and physical properties of the products of 

2,3 
these dehalogenation reactious with the corresponding literature valuea for f snd 1 permitted 

our assigning the carbon skeletons of 2 and of 3 and 2, respectively. 

The carbon-iodine bond atereochenistriea in 2, 4, and 2 were determined via analysis of their - 
13 

C nxr spectra. The proton noise-decoupled 13C mar speetnm of 2 displayed six peaks: 73.9, 78.3, 

79.3. 86.4, 97.1, and 97.2 ppm upfield frcm benzene. The off-resonance decoupled 3% mir spectrum of 

2 displayed five doublets and one triplet. These spectra are consistent with 2 heviag the C-I bonds 

either endo.endo or exo,exo; rterically and mechanistically I&+., -- SN2 displacexant Of the a- toSy- 

lute groups in 2 by iodide), the latter would appear to be the more likely of the two choices. 
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The proton noise-decoupled 13C rmr spectnus of 3 displayed eleven peaks: 69.2, 70.7, 71.8, 75.1, 

79.1, 79.9, 87.2, 88.0, 95.9, 98.1, and 98.6 ppm upfield from benzene. This result requires the &o, 

exo configuration of the C-I bonds in 2. l’hc corresponding off-resonance decoupled 13C nmr spectrum - 

of 25 displayed only six peskr: 68.9, 72.2, 81.9, 87.7, 94.3, and 99.2 ppm upfield fras benzene. This 

result is consistant with either the endo.endo or exo.exo configuration of the C-I bonds in 2. Ster- 

ically and mechanistically, the latter would appear to the the wre likely of the two choices. Assi- 

gnmant of the structure of dlene 2 was made via analysis of its proton noise-decoupled 13 
- C rust spec- 

trum (four peaks: 96.8, 79.5, 63.6, 8nd -8.6 ppm from benzene), its ‘Ii nmr spectrum, and by compari- 

1,2 son of its physical properties with literature values . 

13 
The title compound (7) was identified vfa analysis of its C nmr spectrum. The proton noise- 

decoupled l3 C-PT mar spectrum of 2 displayed eight lines. five arising from distinct carbon atoms 

(C2, C3, C4, C7, and Cg- see Schemr) and three arising from pairs of equivalent carbon atoms (Cl-C6, 

C5-Cll, snd C9-(710). The chemical shifts (ppm upfield from benzene) are: 66,4(1C), 71.2(2C), 75.8 

(2C). 79.8(X), 87.6(1C), 8&5(2C), gg.7(1C), and 92.4(1C). The off-resonance decoupled 13C-PT user 

spectrum of 2 displayed seven doublets and one triplet (the latter occurring 88.7 ppm upfield from 

benrrene). That 1 contains only one cyclopropane ring Is suggested by the feet that it reacts with 

Br2/CHC13 solution to afford a mixture of isomaric dfbromfdes (C11H12Br2, mol. wt. (by 1~88s spectro- 

metry) 302/304/306, with the intensity profile characteristic of the Br2 multiplet)7. 

There are two points which come out of this study vhich merit additional cmnt. First, Schley- 

er and coworkers2 have reported the synthesis of 4 and 1 as a “mixture of trishomocubyl diiodides” 

having pp 82-g4O. The foregoing 13 C nmr spectral evidence suggests that our materials 8re the etereo- 

chemically pure exo endo and exo 0x0 diiodides, respectively. ,*- -*- 

The second point relates to the mechanism of formetfon of products 4 - 2. Control experimants 

were performad by subjecting each of the products 3, 6, and 2 in tux’n to the re8ctfon conditions, 

U .a., NaI in liMPA solvent, 12%130°, 45 hr). The results of these control experiasnts, indicated 

In the Figure, suggest that 1 must be formad from 2 and not fras either 4 or 1. Indeed, Carpods 

4- 1 are all fonwl irreversibly from 2. Products 4 8nd 2 utually equilibrate uhsn either pure 

compound is subjected to the re8ction coaditiona. 

A particularly salient feature of the mechanism shown in the Figure is that an fodida-proxotad 

1,4-dehslogenation leading to the formation of 8 new, highly atrained carbon-carbon m bond &# 

reductive CyClis8tiOa is requirad to account for the fomation of 2 from& Such reductive CyClira- 

tionaof E(*O -dfbalides are caaronly encountenad when promoted either electrolytically or by 

pmrful nucleophilas.g -vet, it is unusual to encounter iodide-promted reductive cyclisation in 
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NaI 

-a 

4 

a 1,4-dihalide which mat necesaarilp lead to the formation of ouch a highly strained cage eyrtem ari 

We am presently studying noma aspect8 of the cbeaistry of 1. We hope to report the result8 of 

these atudies shortly. 
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