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SUMMARY

3,3—(140)—DimethyZ—1~pheny1triazene was prepared from re-
erystallized benzenediazonium fluoroborate which was coupled with
14C—dimethylamine in excess aqueous scdium carbonate at 0°. The
erude product was extracted with ether and purified by distillation.
Redistilled 14C—Zabelled triazene was obtained in good yield (70.4
and 73.5%) and in high radiochemical purity (better than.99.9% by
scan of thin-layer chromatograms). The specific activities of two
preparations, determined by liquid scintillation counting and
corrected for quenching, were 244 and 296 uCi/mmole. The
determined activities were in close agreement with values computed
from the specific activity of 14C-dimethylamine hydrochloride used

in the synthesis.

INTRODUCTION

The versatile bioclogical activities of dialkaryitriazenesq"q
depend to a large extent on biotransformations of the applied
compound into reactive intermediates. Much interest therefore
has been aroused in the molecular mechanisms and in the struct-
ure-activity dependence that govern the biological activity of
this c¢lass of compounds. BRecause 3,3~-dimethyl-1~phenyltriazene
is the most widely investigated diazoemino compound, the chemi-
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cal stabilities5 and the biological activities6’7

of related
ring substituted or homologous triazene derivatives are frequent-

1y contrasted with those found in the parent compound.

Dialkaryltriazenes are readily formed in a reaction between
arenedliazonium cation and the nucleophilic nitrogen atom of a
secondary aliphatic amine. In conventional preparations of tri-
azenes, arenediazonium solutio_ s are added to a solution of di-
alkylamine in the presence of excess inorganic base to consume
the acid used in the diazotizationa’g. However, diazotizations
are often accompanied by side-reactions and triazenes which are
prepared from these solutions are often contaminated with by-

products from which they are difficult to separate.

This paper describes a convenient method for the synthesis of
5,5-(140)-dimethyl—ﬂ—phenyltriazene from recrystallized benzene-
diazonium fluoroborate and qqc—dimethylamine hydrochloride as

shown in Fig. I.

BF .
+ l-:\ CH3 CcH
~ N=N =N - N
1™\ NaQCO ~N
3 + HBF, Chy

Fig. I. Formation of 3,%-dimethyl-1-phenyltriazenc in the reaction
between the nucleophilic nitrogen atom of dimethylamine

and benzenediazonium fluoroborate.

The redistilled product was obtained in a good yield and its

radiochemical purity has been shown to be better than 99.9 %.
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Synthesis of 3,3-(240)-diwetkyl-1-pkenyZtriazene

RESULTS AND DISCUSSION

Although the dialkaryltriazenes arise by direct coupling of
arenediazonium cations with secondary aliphatic amines, the
preparation of small quantities of pure compounds is not easy.
The diazotization of aromatic amines is often accompanied by
side-reactions, such as coupling of the formed diazenium cation
with the unreacted arowmatic amineqo or by nitrogen elizination
from the diazonium cation and subsegquent phenol formation.
Moreover, the triazenes themcelves are rather labile comnounds
wnich decompose on contact with acids and active surfaces. The
impurities contained in the product of the reaction cannot bhe
readily removed since dialkarvltriazenes dzcommose during colunn
chronatogravhy. Because of the inherent labilitwy, svniheses of

pure labelled triazenes are particularly difficult.

The condensation of recrystallized benzenediazonium fluoro-

14

borate with C-dimethylamine hydrochloride in the presence of

five equivalents of sodiuum carbonate yielded 5,3»(1u0)-dimethyl—
T-phenyltriazene. The labelled compound, purified by repeated
distillation under reduced vressure was isclated in good yield
(70.4 and ?3.4 %). The specific activities' of both preparat-
ions, determined by liquid scins®illation counting as 244 pCi and
and 296‘p0i/mmole agreed very closely with computed values,
241.,7 pCi and 286.2 pCi/mmole, respectively, in agreement with

the postulated course of the re

tion. The rediochemical purity

of 2, determined b7y a scan of thin-laver chromatogran,

was better than 99.9 %. A logarithmic plot of a typical trace

is shown in Fig. II.

*
The specific activities were determined by DPr. P. Kleihues,

Max-Planck-Institut fir Hirnforschung, 5 Kdln 91, F.R.G.,

whose help is acknowledsged.
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Pig. 1I. Thin- layer chromatozravhic scan of

Sai~{ TC)=dimethvl-1-phenvltriazene.

An investigation of in vivo methvlation of RNA and DNA in rat
liver by 5.5—(140)—dimethvl~ﬂ~phenvltriazene was reported by
Kriger. Preussmaca apd Nieoeltqq. The labelled triazene was pre-
pared from a solution of benzenediazonlum chloride vhich was made
a2lkaline hefore thoe coupling with dimethvlamine. The product was
isolated by steam 1istillation, exiracted with ether., and the
resiaue after the removal of the solvent was used for the tracer

experiments.

The two-step synthesis of dialkarvltriazenes from isolable
diazonium salts bas been previously describedqa. In this work
the method has been adapted for mmole-~scale preparation of
5,5-(qQC)—dimethyl—ﬂ—phenvltrjazene; it can be readily extended

to the preparation of analogous L C-dimethyl-labelled aryltriaze-

nes.
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MATERIALS AND METHOD3

General: 1“C—Dimethylamine hydrochioride, specific activity
17.9 mCi/g, was obtained trom rarbwerke Hoechst, Frankfurt / M.,
F.R.G.

Specific activity ot j,3-(1#0)-dimethyl—ﬂ—pnenyltriazene was
determined in a Packard Tricarb %375 Liquid Scintillation Spectro-
meter using toluene with 0.6 % “Permablend", containing PPO and
POPOP organic scintillators (Packard Instrument, Frankfurt / M.,
F.R.G.)us The counting etfficiency in this mixture was 77 %.
Pre-coated silica-gel plates (5% x 20 em, ¥-2%%, E. Merck, Darm-
stadt, F.H.G.), developed in the soivent systea toluene-acetone
(3 : 1, v/v), vere used for thin-tayer chromatovgraphy. Radio-
chemical purity o tae »roduct was neasured on thin-layer chroma-
tograms by an LB 2724 Thin~layer Scanner 1Y (Berthold, Wildbad,

F.R.G.).

Preparatsion of benzenedlazonium fluoroporate: ¥Freshly distilled
aniline (9.13 g, 0.1 mole) was dissolved in fluoroboric acid
(0.2 mole, 45 ml, 3% %) and the soiuvion was cooled in an ice-salt
bath below 0”. Sodium nitrite (0.7 mole, 6.9 g) in water (15 ml)
was added drop by drop over 50 min with mechanical stirring. The
separated venzeneaiazoniun rluoroporate was lsolaced by filtruat-
ion, washed with ice-coid ether-methanol mixture (4 : 1) and
pressed as dry as possible. Atter drying 1n a desiccator, the
salt was dissolved in acetone and induced to crystallize by
addition of n-penvane and cooling. The puritied salt umelted at
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Pilot synthesis of inactive 3, 3~dimethyl-1-phenyltriazene:
A solution of dimethylamine hydrocaloride (163.1 wmg, 2.0 mnole) in

water (15 ml) was placed in a three-necked 100 ml resction flask
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fitted with a thermometer, a dropping funnel and a gas inlet tube
which was connected to a rubber balloon containing nitrogen. The
flask, immersed in ice-salt bath, was mounted on a magnet stirrer.
As soon as the temperature of the stirred solution fell below O°,
so0lid benzenediazonium fluoroborate (423.3 mg, 2.2 mmole, 10 %
excess) was added in several portions through the wide neck

so that the temperature remained close to zero. The sbtoppered
flask was filled with nitrogen and, after the reaction mixture has
become homogeneous, solution of sodium carbonate (529.9 nmg, 5 mmoles
in 5 ml of water) was added from the dropping funnel at such a rate
that no increase in the temperature of the solution could be ob-
served. The yellow mixture was allowed to react for 30 min after
which the ice~bath was removed but the stirring was continued

until the reaction reached room tGemperature. The formed triazene
was extracted with ether (4 x 20 ml), and the combined extracts
were dried over anhydrous sodium sulphate. The solvent was removed
in a rotary film evaporator to a constant weight of the residue
(290 mg). The crude product was distilled under reduced pressure
in a cold-finger micro-distillation apparatus which was heated by
a current of hot air (b.p. 80~85° at 2 mm). The yield of purified
3, 3~dimethyl-1-phenyltriazene was 260 mg (87.3 % of the theoretical

value).

Synthesis of 3,3—(140)—dimethyl—ﬂ—phenyltriazene:

a) 140~Dimethylamine hydrochloride (27 mg, 0.33 mmole, 483.3
uCi) was diluted with inactive compound (136.10 mg, 1.67 mmole)
in water (15 ml) and reacted with benzenediazonium fluoroborate
(423.% mg, 2.2 mmole), as described above. The yield of twice
distilled 3,3—(q&C)—dimethyl-1—pheny1triazene was 210 mg (70.4 %
of the theoretical value).

b) 14C—Dimethylamine hydrochloride (32 mg, 0.40 mmole, 572.8

pCi) was diluted with inactive compound (1%1.10 mg, 1.60 mmole)
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in water (15 ml) and reacted with benzenediazonium fluoroborate
(423.% mg, 2.2 mmole). The yield of twice distilled 5,5—(14C)—
dimethyl-1-phenyltriazene was 219 ng (73.5 % of the theoretical
value).

The determined specific activities, corrected for guenching,
were a) 244 uCi/mmole and b) 296 uCi/mmole. These activities
agreed closely with 241.7 uCi/mmole and 286.2 nuCi/mmole, respect-
ively, which were computed from the specific activity of 14C—

dimethylamine hydrochloride used in the synthesis.
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