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Intramolecular Free-radical Functionalisation of the Methyl Group 
of 5’-Deoxyadenosine 

By DAVID GANI, ALAN W JOHNSON,* and MICHAEL F LAPPERT 
(School of Molecular Sczences, Unzverszty of Sussex Falmer, Brzghton, Sussex BN1 9Q J) 

Summary Anaerobic irradiation of 2’,3’-O-isopropylidene- with the neighbouring 5’-methyl group, this provides an 
8-phenylthio-5’-deoxyadenosine in the presence of t-butyl zn vzdro analogy for the functionallsation of this methyl 
hydroperoxide causes rapid conversion into the 5’, 8- group involved in many of the coenzyme B,,-controlled 
cycloadenosine, formed by reaction of the C (  8) -radical rearrangement reactions 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
80

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

Il
lin

oi
s 

at
 C

hi
ca

go
 o

n 
25

/1
0/

20
14

 0
2:

34
:4

2.
 

View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/c39800001244
http://pubs.rsc.org/en/journals/journal/C3
http://pubs.rsc.org/en/journals/journal/C3?issueid=C31980_0_24


J.C.S. CHEM. COMM., 1980 1245 

~’-DEOXYADENOSINE (1) has been shown, to be an inter- 
mediate in some coenzyme B,,-catalysed rearrangement 
reactions, and its formation is ascribed to the abstraction of 
hydrogen from the substrate by the 5’-deoxyadenosyl 
radical, itself formed by homolytic fission of the cobalt- 
carbon bond of the coenzyme. After rearrangement of the 
substrate radical, the product radical then re-abstracts 
hydrogen from (1) to form the product and the 5’-deoxy- 
adenosyl radical which then continues the catalytic cycle. 
Several attempts have been made to functionalise (1) in 
model systems but with only limited success. Thus 
Schrauzer et al., claim to have produced coenzyme B,, in 
‘detectable’ amounts by reaction of (1) with aqueous VCI, 
and B12r (Co1I form) in the presence of oxygen, but experi- 
mental details are not available. No functionalisation of the 
methyl group was observed when (1) was incubated with 
enzyme-bound formylmethylcobalamin in the presence of 
ammonia.5 

Isopropylidene-5’-deoxyadenosine (2, X = H) was syn- 
thesised by an improved method (cf., ref. 1 )  from 2’,3’-0- 
isopropylideneadenosine (2, X = OH), via the 5’-chloro- 
(2, X = C1) and 5’-phenylthio- (2, X = SPh) derivatives. 
Desulphurisation (100 “C for 90 min) with Raney nickel 
then gave the required Fi’-deoxy-derivative (2, X = H ;  
50%). Spectra, including mass spectra, of all the com- 
pounds described herein are in agreement with the structures 
shown. 

<cj f 3)  (4) 

For the creation of the C(8)-radical, compound (4) was 
brominated to the 8-bromo-derivative and then treated 
with sodium benzenethiolate in methanol to give the 8- 
phenylthio-derivative (60%). A smaller quantity (30%) 
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It seemed that the methyl group of (1) could be function- 
alised best by an intramolecular free-radical reaction, and 
in view of the facile cyclisation of 5’-adenosyl radicals 
[derived from photolyses either of the B,, coenzyme4 or of 
Z’, 3’-O-isopropylidene-5’-phenylthio-5’-deoxyadenosine (2, 
X = SPh)5] to 5’,8-cycloadenosines (e.g. 3), it  was decided 
to create a radical centre a t  the 8-position of (1) (a similar 
strategy to that adopted by Matsuda, et U Z . ~ ~  for the case of 
adenosine cyclisation) , which should then be ideally 
situated for interaction with the methyl group. 2’,3’-0- 

of 8-methoxy-5’-deoxyadenosine was formed in the reac- 
tion and was separated off. 

Irradiation of 2‘,3’-O-isopropylidene-8-phenylthio-5’- 
deoxyadenosine under anaerobic conditions in acetonitrile 
solution in the presence of t-butyl hydroperoxide gave a 
high yield (7574, after chromatographic purification) of the 
5’, 8-cyclonucleoside (3), identical in all respects with the 
product derived from the irradiation of the coenzyme.*” 
The results of these experiments therefore provide an in vitro 
parallel for the enzymic radical induced functionalisation of 
the methyl group of 5’-deoxyadenosine. 

We are indebted to the S.R.C. for financial support. 
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