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The Diamagnetic Anisotropy of a Borazine Ring. A 
Reply to Muszkat's Correction 

Sir: 

Muszkat1 has given comments on our paper2 in regard 
to the evaluation of diamagnetic anisotropy of a 
borazine ring. We were well aware of the difficulty in 
estimating x of borazine and approximated . i t with 
that of isoelectronic benzene. This is a debatable 
problem to which Muszkat called our attention. How
ever, we preferred the experimental xr of benzene to 
X1I values of pyridine and other heterocycles calcu
lated for a Kekuld-type structure by Pascal's addi
tivity, because these compounds are not isoelectronic 
with borazine in a narrow sense (whereas .rym-triazine, 
for instance, has 27 electrons in the 2s,2p orbitals of 
carbon or nitrogen and 3 electrons in the Is orbitals 
of hydrogen, both borazine and benzene have 24 
electrons in the 2s,2p orbitals of carbon, nitrogen, or 
boron and 6 electrons in the Is orbitals of hydrogen) 
and also because Pascal's constant for nitrogen in
volves considerable complications in relation to bond 
types. Strictly speaking, one should take into ac
count the exact shape and dimensions of bond orbitals 
occupied by electrons. In view of the lack of avail
able data, we have made the bold assumption and 
hoped that , in spite of its approximate nature, our results 
would contribute to encourage future developments. 

We further tried to confirm the adequacy of our as
sumption by estimation through Pascal's additivity 
rule taking into account constitutive correction con
stants. Muszkat ' s criticism is mainly directed to 
this point. Although our arguments are not convinc
ing because of misprints involved and the approximate 
nature of Pascal's additivity rule, conclusions derived 
by us are not thereby altered. The magnetic suscepti
bility of boron trichloride, —62.0 (instead of —67.0), 
was taken from Landolt-Bornstein 's Tables3 rather 
than from the table compiled by Foex.4 This unfortu
nate error on our side must have made recalculation 
by Muszkat very difficult. 
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Purine Deoxynucleosides. Synthesis of 
9-(2'-Deoxy-a- and -0-D-ribofuranosyl and 

2 '-deoxy-a- and -/3-D-ribopyranosyl)purines by the 
Fusion Method1 

Sir: 

A simple and superior procedure has been developed 
for the synthesis of purine 2'-deoxyribofuranosides 
and purine 2'-deoxyribopyranosides which is of con
siderable utility and overcomes many of the limitations 
found in earlier work. 

Most previously recorded syntheses of purine 2'-de-
oxynucleosides via a purine and an appropriate carbo-
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hydrate derivative utilize a halosugar and a heavy 
metal (such as mercury or silver) salt to accomplish 
actual nucleoside formation.2 This method is often 
characterized by inherent experimental difficulties 
and limitations including the arduous task of obtain
ing crystalline products due to purification problems. 
In view of these difficulties, numerous efforts have been 
made to devise new synthetic procedures for the 
preparation of purine 2'-deoxynucleosides. Schramm 
and co-workers3 employed 2-deoxyribose in the 
presence of polyphosphoric acid for the direct syn
thesis of 2'-deoxyadenosine, This method, however, 
is of questionable preparative value since Carbon4 

has shown tha t under these conditions only a small 
yield of a mixture of a t least six different deoxynucleo
sides was obtained. 

A number of Japanese investigators6~s have re
ported the acid-catalyzed fusion of 1,2,3,5-tetra-O-
acetyl-D-ribofuranose and related D-ribofuranose deriva
tives with various purines to provide the corresponding 
/3-D-ribo|uranosylpurines in variable yield. Although 
omitted from several recent reviews covering the syn
thesis of purine nucleosides,2 this adaptat ion of the 
Helferich glycosidation procedure9 now has been 
studied in our own laboratory and found to be of 
wide general application.9a This type of reaction has 
now been utilized for a most convenient preparation of 
9-(2'-deoxy-a- and -/3-D-ribofuranosyl)purines. When 
l,3,5-tri-0-acetyl-2-deoxy-D-ribofuranose10 was fused 
with various purines, a good yield of an anomeric 
mixture of the corresponding 9-(2'-deoxy-D-ribofur-
anosyl)purine was obtained. This method has the 
advantage of simplicity, and in most instances the 
deoxynucleosides were crystallized directly from the 
reaction mixture after deacetylation. 

Four grams of 6-chloropurine11 and 10 g. of 1,3,5-tri-
O-acetyl-2-deoxy-D-ribofuranose10 were heated together 
to 127° in a preheated oil bath. Then a catalytic 
amount (75 mg.) of chloroacetic acid was added, and 
the temperature was maintained a t 127° (oil bath 
temperature) for approximately 3 min. The acetic acid 
then was rapidly removed in vacuo and the melt was 
allowed to cool. The crude melt was dissolved in 30 
ml. of hot methanol, and the solution was filtered to 
remove unreacted 6-chloropurine. The filtrate was 
treated with methanolic ammonia at 0° for 12 hr. 
After evaporation, the resulting residue was dissolved 
in hot ethyl acetate which on cooling yielded 2.6 g. of 
a crude anomeric mixture of crystalline nucleosides, 
m.p. 135-142°. Fractional crystallization from ethyl 
acetate containing a small volume of methanol gave 
1.5 g. of fine needles12 of 6-chloro-9-(2'-deoxy-a-D-ribo-
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