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the residue of the ether—petroleum ether extraction were un-
successful.

9-Benzyladenine.—To a suspension of 2.3 g of adenine thal-
lium (I) salt in 25 ml of dimethylformamide was added 1.1 g of
benzyl bromide, and the mixture was stirred at room temperature
for 10 hr. The suspended thallium(I) bromide was removed
by filtration, the filtrate concentrated to dryness and the residue
recrystallized from ethanol to give 0.70 g (48%) of 9-benzyl-
adenine, mp 230°, identical with an authentic sample prepared
by the method of Montgomery and Thomas.?

Methylation of Purine Thallium(I) Salt.—To a suspension
of 1.0 g of purine thallium (I) salt in 25 ml of dimethylformamide
was added 0.54 g of methyl iodide, and the mixture was stirred
at room temperature for 8 hr. The orange thallium(I) iodide
was removed by filtration and the filtrate was evaporated to
dryness. The residual yellow-brown solid was extracted first
with 50 ml of hot petroleum ether and then with 30 ml of hot
methanol-acetone (1:1). The petroleum ether extract was
decolorized with charcoal, filtered, and the filtrate evaporated to
dryness. Recrystallization of the crystalline residue from n-
hexane gave 0.12 g (309%,) of 9-methylpurine, mp 159-160° (lit.
mp 158-159,1* 161-162,12 162-163°1). Evaporation of the
methanol-acetone extract to dryness followed by recrystalliza-
tion of the residue from methanol-acetone gave 0.13 g (159,) of
7,9-dimethylpurinium iodide as light yellow needles, mp 225-
226° dec.

Anal. Caled for C;HNJI: C, 30.43; H, 3.26; N, 20.29.
Found: C, 30.58; H, 3.45; N, 20.02.

Treatment of 1.0 g of purine thallium (I) salt with an excess of
methyl iodide in 25 ml of dimethylformamide under the above
conditions, followed by filtration, evaporation to dryness, extrac-
tion of the residue with hot petroleum ether, and recrystallization
of the residual solid from methanol-acetone gave 0.55 g (65%)
of 7,9-dimethylpurinium iodide, mp 225-226° dec. Pyrolysis of
0.5 g of this material at 220-230° gave a white crystalline sub-
limate which was extracted with hot petroleum ether. Tlc on
the extract (ethanol-chloroform 2:8) showed the presence of
9-methylpurine and a trace of 7-methylpurine. The petroleum
ether extract was treated with charcoal, filtered and the filtrate
evaporated to dryness. Recrystallization of the residue from
n-hexane gave 0.063 g (25%,) of pure 9-methylpurine as colorless
crystals, mp 158-159°.

Nebularine was prepared crystalline in 2% yield by utilizing
the procedure of Brown and Weliky!’ with the modification that
the chloromercuri salt was replaced by the purine thallium (I)
salt and the ribosidation was conducted in anhydrous dimethyl-
formamide at room temperature. Utilization of the thallium (I)
salt of adenine in the procedure of Davoll and Lowy,!® modified
as above, gave adenosine, as determined by chromatographic
comparison with authentic material. No attempts were made
to find optimum conditions for these ribosidation reactions.

Registry No.—Purine thallium(I) salt, 19165-45-8;
6-chloropurine thallium(I) salt, 19365-46-9; adenine
thallium(I) salt, 19165-47-0; 7,9-dimethylpurinium
iodide, 19165-48-1.
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The reaction of halogens with dry metal salts of
carboxylic acids to give halides, with concomitant
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decarboxylation, is known as the Hunsdiecker reac-
tion.2® When a 1:1 ratio of halogen to a silver car-
boxylate is employed (the normal experimental con-
ditions), the reaction can be summarized as shown in
eq 1. This reaction is most useful for the preparation

RCOAg + X; — RX + AgX + CO; )

of bromides, and yields (particularly with aliphatic
carboxylic acids) are generally good. The extreme
sensitivity of the reaction to trace amounts of water and
the difficulty encountered in preparing dry silver
carboxylates have led to a number of modifications of
the Hunsdiecker reaction. The most useful appears to
be the method of Cristol and Firth,*% which involves
the addition of bromine to a slurry of excess red
mereuric oxide in a refluxing solution of the carboxylie
acid in carbon tetrachloride, bromotrichloromethane,’
or 1,2-dibromoethane.’

Thallium(I) carboxylates, in contrast to silver
carboxylates, are easily prepared and purified by
recrystallization, and are stable indefinitely.! We have
found that treatment of aliphatic thallium(I) earboxyl-
ates with bromine in carbon tetrachloride leads to a
smooth Hunsdiecker reaction, with formation of
primary alkyl bromides. Inspection of the inorganic
product of this reaction, however, showed that it was
neither thallium (I) bromide nor thallium (III) bromide,
indicating that the stoichiometry of the conversion was
not analogous to that observed in the normal silver salt
procedure. Its properties were in closest agreement
with those reported for the so-called ‘‘thallium dibro-
mide” (TL,Bry) [TI*(T1**Bry)~].* The actual stoichi-
ometry for the bromine-thallium(I) earboxylate reac-
tion would thus appear to be as shown in eq 2 in which

2RCO,T! + 3Br,— 2RBr + 2CO, + T1;Br, @)

the intervention of thallium (III) is seen to play a key
role. Facile interchanges between the TI*' and TI*3
oxidation states appear to be a common feature of
thallium chemistry.® As a consequence of these
considerations, the following sequence (eq 3-5) for the
Hunsdiecker reaction with thallium(I) carboxylates
and bromine can be postulated, which demands a ratio

RCO,T1 + Br; — RCO.TIBr; (3)
2RCO.TIBr; + Br; — 2RCO.Br + T!,Br, 4)
RCO.Br — RBr + CO, (5)

of RCO,T1/Br,; of 1:1.5. Indeed, use of this ratio of
reactants rather than the 1:1 ratio initially employed
by analogy with the common silver salt method raised
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Tasre 1
TI(I) salt of Product Yield, %° Bp(mm), °C Lit. bp (mm), °C

Octanoie acid 1-Bromoheptane 98 70-75 (15) 62-65 (12)®
Decanoic acid 1-Bromononane 89 83-85 (10) 113 (27)¢
Lauric acid 1-Bromoundecane 85 102~-105 (2) 131-134 (15)¢
Myristic acid 1-Bromotridecane 92 160-162 (5) 148-149 (9.5)¢
Palmitie acid 1-Bromopentadecane 84 171-176 (5) 170-175 (8-10)/
Stearic acid 1-Bromoheptadecane 83 mp 27-29 mp 32¢
B-Carbomethoxypropionic acid Methyl g-bromopropionate 86 75-80 (22) 64-66 (18)*

s No attempt was made to optimize yields. All products were >989, pure as isolated, as determined by glpe. *J. Cason, M. J.

Kalm, and R. H. Mills, J. Org. Chem., 18, 1670 (1953).
Schade, Chem. Ber., 74, 1565 (1941).
Thosar, J. Ind. Chem. Soc., Ind. Ed., 3, 137 (1940).

¢ M. Tuot, Bull. Soc. Chim. Fr., 363 (19486).
¢ H. Suida and F. Drahowzal, 7bid., 75, 991 (1942).
¢ J. W. H. Oldham, J. Chem. Soc., 100 (1950).

4 A, Luttringhaus and D.
/T, N. Mehta, V. S. Mehta, and V. B.
b “Organic Syntheses,” Coll.

Vol. I1I, E. C. Hornung, Ed., John Wiley & Sons, Inc., New York, N. Y., 1955, p 576.

the yields of primary aliphatic bromides from about 30
to 85-959%.

Experimental Section

Melting points were determined on a Kofler hot stage appa-
ratus and are uncorrected.® Infrared (ir) spectra were recorded
on a Perkin-Elmer Model 325 grating spectrophotometer; the
normal Nujol mull technique was used for solids; and liquids
were recorded as liquid films. Gas-liquid phase chromatograms
were recorded on a Perkin-Elmer Model 452 instrument, using a
standard 1-m glass column with Apiezon L on Chromosorb as
packing. Microanalyses were performed by Mr. D. L. Fyans.
All glass apparatus was dried at 100° prior to use. Carbon
tetrachloride and bromine were dried over phosphorus pentoxide.

Preparation of Thallium(I) Carboxylates.—Thallium(I) eth-
oxide!! (0.09 mol) was pipetted into a stirred solution of the
carboxylic acid (0.1 mol) in petroleum ether (100 ml, bp 60-80°).
The salt precipitated immediately. Stirring was continued for
15 min, after which the solid was filtered, washed well with
cold ether, and recrystallized from aqueous ethanol. The
thallium (I) carboxylates were obtained in 90-989, yield as
colorless needles.

Thallium(I) octanoate had mp 119-120°. Anal. Caled for
CHO.Tl: C, 27.64; H, 4.35. Found: C, 27.60; H, 4.37.

Thallium(I) decanoate had mp 134-135°. Amnal. Caled for
C1oH100.TI: C, 3196, H, 5.08. Found: C, 3166, H, 4.99.

Thallium(I) laurate had mp 119-120°. Anal. Caled for
CuHuO;TI: C, 35.72; H, 5.75. Found: C, 36.10; H, 6.20.

Thallium(I) myristate had mp 120-121°. Anal. Caled for
CiH0,Tl:  C, 38.94; H, 6.30. Found: C, 38.50; H, 6.60.

Thallium(I) palmitate had mp 116-117° (lit.? mp 116-118°),

Thallium(I) stearate had mp 117-119° (lit.’¥ mp 119°).

Reaction of Thallium(I) Carboxylates with Bromine. Prepa-
ration of n-Alkyl Bromides.—A solution of bromine (0.015 mol)
in carbon tetrachloride (20 ml) was added dropwise during 15
min to a stirred suspension of the thallium(I) carboxylate
(0.01 mol) in carbon tetrachloride. The resulting yellow solu-
tion was stirred and refluxed under nitrogen for 4 hr and cooled,
the yellow inorganic salt was filtered off, and the filtrate was
washed with aqueous sodium bisulfite solution followed by
aqueous sodium bicarbonate solution and then dried over an-
hydrous sodium sulfate. The solvent was removed under re-
duced pressure, the residual oil was dissolved in chloroform, and
the solution was passed through a short column of alumina to
remove traces of thallium salts. Removal of the chloroform
and distillation gave the n-alkyl bromides (Table I), whose
identity was confirmed by comparison of infrared spectra and
glpc retention times with those of genuine samples.

Registry No.—Thallium(I) octanoate, 18993-50-5;

thallium(I) decanoate, 18993-51-6; thallium(I)
laurate, 18993-52-7; thallium(I) myristate, 18993-
53-8.
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The ortho-lithiation reaction has been established to
be of synthetic utility. Compounds of the type
Ar(CH;) .NR; where n = 0, 1, and 2 have been ortho
lithiated and the resultant carbanions treated with
electrophiles.2~¢ Although substrates with active hy-
drogen are not commonly employed in these reactions,
reports have appeared concerning the ortho lithiation of
primary amines,® secondary amines,® and secondary
sulfonamides.” The lithiation reaction has also been
applied to sulfones® and thiophenes.®*11 Now we wish
to report our efforts along these lines including further
studies of benzyl- and thenylamines.

Treatment of N,N-dimethylbenzylamine with »-
butyllithium followed by condensation of the resulting
carbanion with methyl borate afforded o-(dimethyl-
aminomethyl) benzeneboronic anhydride (I), previously
prepared by a different route.’? At the time this work
was completed, boron compounds had not been derived
from similar lithiation-produced earbanions; such has
since been reported.??

When a similar reaction was carried out using N-n-
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