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Abstract—The antitumoral activity and metabolism of 1-(4-acetylphenyl)-3,3-dimethyltriazene [pAc-
(CH3),] and 1-(4-acetylphenyl)-3,3-diethyltriazene [pAc-(C,H;),] were studied in mice. pAc-(CH;),
showed significant antitumoral activity against M5076 ovarian reticular cell sarcoma, L1210 leukemia,
EL 4 lymphoma in mice, but not against Lewis lung carcinoma. pAc-(C,H;), was inactive in all these
murine tumors and was much more toxic than pAc-(CH;),. pAc-(CH,), and pAc-(C,H;), were rapidly
metabolized in vitro and in vivo to their respective monoalkyltriazenes and to 4-aminoacetophenone
(pAc-NH,). In vitro, 79% of the dimethyltriazene was metabolized to its monomethyl analogue, but
only 27% of the diethyltriazene was metabolized to the monoethyltriazene. The monoalkytriazenes
were almost completely biotransformed to pAc-NH, by a 9000 g liver fraction. The metabolic pattern
in the in vitro study was comparable to that found in vivo.

The mechanism of the antineoplastic activity of 1-
aryl-3,3-dimethyltriazenes (I, Fig. 1) is not well
understood. They require metabolic activation in the
liver [1, 2] through a pathway involving the formation
of 1-aryl-3-methyltriazenes (II, Fig. 1), the cytotoxic
species first proposed in 1969 [3]. Recently mono-
methyltriazene was positively identified by HPLC as
a metabolite of a dimethyltriazene, 1-(4-acetyl-
phenyl)-3,3-dimethyltriazene [4]. Though some
doubts have been cast on the contention that
monomethyltriazene (II) is responsible for the
antitumoral activity of the dimethyltriazene [1, 5-8],
the search for others, selectively cytotoxic metab-
olites of aryl-dimethyltriazenes has so far been
unsuccessful.

Structure/activity studies of 1-aryl-3,3-dialkyltri-
azenes have confirmed that at least one N-methyl
group is necessary for antitumoral activity and that
substitutions in the phenyltriazene rings have no
effect on activity against the TLXS lymphoma [5].
Although 1-aryl-3,3-diethyltriazenes were readily
dealkylated, they had no activity in the same model
which is particularly sensitive to dimethyltriazenes
[5]. However, L1210 leukemia responds to treatment
with aryl-3,3-diethyltriazenes [9] and in Sarcoma 180
ascitic tumor a striking correlation was found
between antitumoral activity and hydrolysis of aryl-
triazenes [10]. Interpretation of these conflicting
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§ Abbreviation used: pAc-(CHs);, 1-(4-acetylphenyl)-

3,3-dimethyltriazene; pAc-CHj;, 1-(4-acetylphenyl)-3-
methyltriazene; pAc-(CHs),, 1-(4-acetylphenyl)-3,3-
diethyltriazene; pAc-C,H;, 1-(4-acetylphenyl)-3-

ethyltriazene; pAc-NH,, 4-aminoacetophenone; AUC,
area under the plasma concentration vs time curve.

results has been further complicated by the fact that
antitumoral activity was assessed in different tumor
models and 1-aryl-3,3-dialkyltriazenes with different
substitutions were used [5, 9, 10].

In the present study the antitumoral effectiveness
and toxicity of an aryldimethyltriazene [1-(4-ace-
tylphenyl)-3,3-dimethyltriazene] and a diethyltri-
azene [1-(4-acetylphenyl)-3,3-diethyltriazene] were
compared to establish whether the N-methyl moiety
is necessary for activity on murine tumors. To test
the hypothesis that there are pharmacokinetic or
metabolic explanations for differences in activity
between the methyl and ethyl analogues, a com-
parison was made of the in vitro and in vivo metab-
olism of the 1-(4-acetylphenyl)-3,3-dialkyltriazenes
to the cytotoxic monoalkyltriazenes and to 4-
aminoacetophenone.

MATERIALS AND METHODS

Animals and tumors. C57B male or female mice
and CD2F1 male mice (20 + 2 g body weight) from
Charles River, Italy, were used. The tumor systems
used were: (a) M5076/73A ovarian reticular cell
sarcoma (M5) supplied by Mason Research Institute,
DTC-Animal and Human Tumor Bank, Worchester,
MA), implanted i.m. in C57B female mice
(5 X 10° cells/mouse), which metastasizes to the
liver, uterus and ovary; (b) L1210 leukemia trans-
planted i.p. in CD2F1 male mice (10° cells/mouse);
(c) thymus-derived T-cell lymphoma EL-4 trans-
planted i.p. in C57B female mice (10° cells/mouse);
and (d) Lewis lung carcinoma (3LL) implanted i.m.
in C57B male mice (10° cells/mouse).

Drugs. The various triazenes [pAc-(CH;);,pAc-
CH;,pAc-(C,Hs),, pAc-C,H;s);§ were synthesised
by published methods [11], pAc-NH, was purchased
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Fig. 1. Metabolism of aryldimethyltriazenes; Nu,nucleophile.

from BDH Chemicals Ltd., and used as standard.
Stock solutions were prepared in methanol every
second week and stored at -20°. For pharma-
cokinetic studies and for investigating antitumoral
activity, triazenes were dissolved in Tween 80,
dimethylsulphoxide and saline (5:5:90).

Treatment and antitumoral activity. In the M5
system, dialkytriazenes were given i.p. (20 mg/kg)
for 8 consecutive days, and (40 mg/kg) for 4 con-
secutive days starting on day 6 after tumor implant.
On days 23 (20 mg/kg) and 27 (40 mg/kg) after tumor
transplantation, corresponding to the median sur-
vival time of controls, autopsies were carried out;
weights of tumor, liver and ovaries were recorded.
Other groups of animals were used to establish the
survival time as described by Geran et al. [12]. Each
initial group consisted of 10 animals.

In the L1210 system, pAc-(CHj), and pAc-
(C,Hjs), (20mg/kg); pAc-CH; and pAc-C,Hs (20
or 5mg/kg) were given i.p. for 6 consecutive days
starting on day 1 after tumor implant (7 mice per
group). Mean and median survival time were cal-
culated. In the EL-4 system, pAc-(CH3), and pAc-
(C,Hs), (20mg/kg); pAc-CH; and pAc-C,H;
(5 mg/kg) were given i.p. for 6 consecutive days
starting on day 1 after tumor implant (10 animals
per group). Mean and median survival time were
calculated.

In the 3LL tumor system, the triazenes pAc-
(CHj;), and pAc-(C,Hj5), were given i.p. (20 mg/kg)
for 9 consecutive days, starting on day 6 after tumor
implant. On day 24 after tumor transplant, cor-
responding to the median survival time of controls,
autopsies were carried out and weights of tumor and
lung metastases were recorded. Each initial group
consisted of 10 animals.

For all tumor systems, deaths among treated mice
occurring before the death of the first control mouse
were considered toxic deaths and were not included
in the evaluation. In some cases, when treatments
were unexpectedly toxic they were stopped before
the end of the proposed treatment schedule (as is
explained in the legends of Table 1 and 3). Control
amimals received the vehicle only.

Haematological toxicity. Animals were treated for
8 days with pAc-{CH3), and pAc-(C,H;), at the dose
of 20 mg/kg and 4 days at the dose of 40 mg/kg. On
the second day after completion of treatments ocular
blood was taken from individual animals (5 mice per
group) for white blood cell (WBC) counts; 20 ul
blood were diluted with 0.38 m! Ttiirker solution and
cells were counted in a Biirker hemocytometer. For
white blood cell counts (WBC), C57B female mice
bearing M35 tumor were used and results were
expressed as WBC/ul of blood (mean = S.E. of 5
determinations).

In vitro metabolism. Mice were killed and their

livers were immediately removed, weighed and
homogenized in ice-cold 0.15 M KCl buffer solution
(pH 7.4) in a ratio of 1:5 (w/v). The homogenates
were centrifuged at 9000 g for 20 min. Incubations
were started by adding 40 ug of the triazenes dis-
solved in 0.1 ml acetone to the supernatant fraction
(1 ml) with NADPH (2 mg) as cofactor dissolved in
0.8 ml 0.15 M KCl buffer solution. Incubation were
made at 37° in a shaking water bath in the presence
of atmospheric oxygen.

The triazene concentrations were 104.7 and
91.3 uM for pAc-(CH;), and pAc-(C,Hs), and 113
and 104.7 uM for pAc-(CHj3); and pAc-(C,Hs). Pro-
tein content was determined in 9000 g liver fractions
by the method of Lowry et al. [13] using bovine
serum albumin as the standard. In an analogous
experiment using boiled 9000 g liver fraction, tri-
azene chemical degradation was investigated. All
experiments were run in triplicate.

At different intervals (t=0, 5, 10, 20, 40 and
80 min), 1ml aliquots of the incubation mixtures
were deproteinized by addition of 1 ml ice-cold ace-
tone. Samples were centrifuged at 600 g for 3 min
then injected into the HPLC column.

In vivo metabolism. At 15, 30 and 60 minutes after
single doses of 40 mg/kg of pAc-(CH,), or pAc-
(C,Hs), four animals for each time were killed and
blood was collected in heparinized containers.
Plasma samples (0.1 ml) was added to the same
volume of ice-cold acetone and centrifuged for 3 min
at 600 g. Portions of the supernatant solution were
injected into the HPLC column. The AUC values
were calculated by the trapezoidal method.

Drug assay. Triazenes and pAc-NH, were chro-
matographed by HPLC separation on a Waters
instrument equipped with a model 440 adsorbance
detector. Separation of pAc-(CH,),, pAc-CH; and
pAc-NH, was achieved with an isocratic solvent sys-
tem of 35% aqueous acetonitrile containing di-
ethylamine (0.05%). The limits of detection were
0.2 yg/ml for the triazenes and 0.3 ug/mi for pAc-
NH,. This HPLC method was described in detail
elsewhere [4]. Separation of pAc-(C,Hs),, pAc-C,Hs
and pAc-NH, was achieved with linear gradient sol-
vent system of aqueous acetonitrile containing
diethylamine (0.01%). The mobile phase initially
contained 25% of acetonitrile and the final condition
(60% of acetonitrile) was reached in 20 min. The
limit of detection was 0.3 ug/ml for pAc-(C.Hs),,
pAc-C;H; and pAc-NH,. Both triazenes were sep-
arated at the mobile-phase flow-rate of 1.5 ml/min
using a LiChrosorb RP 18 10 um column (Merck,
Darmstadt F.R.G.). Samples were detected at
340 nm.

Mathematical analysis. To describe the in vitro
kinetics of pAc-{CHs), and pAc-(C,Hs), the fol-
lowing linear model was used:
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where A = pAc-(CH;), or pAc-(C;Hs),; B = pAc-
CH; or pAc-C,Hj; A(t) and B(t) are the amount of
parent drugs and N-dealkylated metabolites present
at time t;
Kp and K,, are the first order rate constants of
A metabolization to B or to unknown compounds
respectively:
Kgy and Ky, are the first order rate constants for
degradation and metabolization of B respectively.
The solutions of the appropriate differential
equation systems are:

A(t) = Ao.e™™

KBd

(1)

oF A
2P —e ™)

B(t) = o )

when A is incubated, and:
B(t) = Bo.e # (a) or B(t) = Bo.e Xse* (b) (3)

when B is incubated with or without cofactor respect-
ively. Ao and Bo are amounts of triazenes and N-
dealkyltriazenes present at time t = 0,

a=KAo+KAB

KAB

B=Kgy + Kpn Kon + Kn

and F=
is the fraction of A converted to B. Experimental
data obtained after incubation with cofactors were
fitted simultaneously to equations (1), (2) and (3a)
by a non-linear fitting program running on a micro-
computer [14] minimizing the sum of squared errors;
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Table 2. White blood cell counts after pAc-(CH;), and
pAc-(C;H;), treatments

Drug dose (mg/kg)
20 40

WBC/ul (mean = S.E.)

Controls 6,193 = 592 7,160 + 440
pAc-(CH;), 6,238 + 498 2,966 + 366
pAc-(C,H;), 2,507 + 416* 1,133 = 400*+

Cells were counted the second day after completion of 8
days’ treatment (20 mg/kg) and after 4 days’ treatment
(40 mg/kg). Groups of 5 animals were used.

* P < 0.01 against respective controls (Duncan’s test).

+ P < 0.05 against pAc-(CHjy), 2 group (Duncan’s test).

experimental points of the degradation of B were
subsequently fitted to Eqn 3b using the same
procedure.

RESULTS

Antitumoral activity and toxicity

The antitumoral activity of pAc-(CHj3), and pAc-
(C,Hs), was comparatively evaluated in 4 rodent
transplantable tumors. Table 1 shows the effects of
repeated doses of 20 mg and 40 mg/kg of pAc-(CHz),
and pAc-(C,Hs), on mice bearing the M5 ovarian
reticular cell sarcoma. pAc-(CHj); had significant
antitumoral activity: at 20 mg/kg it increased survival
time by 52% (T/C = 152) and slightly inhibited pri-
mary tumor growth (by 33%). At both doses animals
appeared to be free of metastases in the liver and
ovaries. At the larger dose, 18% of the mice died of
drug toxicity. pAc-(C;Hs), did not show any sig-
nificant antineoplastic activity. The 20 mg/kg dose
of the diethyltriazene caused the death of 11% of
mice and 40 mg/kg killed all the animals. Table 2
shows that the diethyltriazene was significantly more
leucopenic than the dimethyl compound on M5 bear-
ing mice. As can be seen in Table 3, pAc-(CHj;), was
clearly more effective on EL-4 lymphoma than pAc-
(C,Hs), and the same tendency was observed against

Table 1. Activity of 1-(4-acetylphenyl)-3,3-dimethyltriazene and 1-(4-acetylphenyl)-3,3-diethyltriazene against M5076/
73A ovarian reticular cell sarcoma in mice

Occurrence of metastasesT

Treatment schedule* Tumor weightt (% of all animals) Toxic deaths T/Ci
Drug (mg/kg x days) (g=S.E) Liver Ovaries (%) (%)
Controls — 491 +0.10 100 10 0 —
pAc-(CH,), 20x 8 3.92 £0.158 0 0 0 152
pAc-(CH;), 20x 8 4.09 = 0.31 90 0 11 122
Controls — 6.36 = 0.42 100 40 0 —
pAc-(CH;), 40 x 4 4.27 = 0.15) 0 0 18 130
pAc-(CHs), 40 x 3** n.d. n.d. n.d. 100 33

* Treatment was given daily starting on day 6 after tumor implant;** a shorter treatment schedule was used when
there was evidence of severe toxicity.

+ On days 23 (20 mg/kg) and 27 (40 mg/kg) after tumor transplantation, corresponding to the median survival time of
controls, autopsies were carried out. Each initial group consisted of 10 animals.

+ Median survival time of treated mice/median survival time of untreated controls x 100. Groups of 10 animals were
used to establish the survival time.

§ P <0.05; | P < 0.01 against respective controls (Duncan’s test).

n.d. = not determinable.
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Table 3. Activity of 1-(4-acetylphenyl)-3,3-dimethyltriazene,1-(4-acetylphenyl)-3,3-diethyltriazene
and their N-dealkylate metabolites against L1210 leukemia and EL-4 lymphoma of the mouse

L1210 EL-4
Treatment schedule* St T/C# St T/Ct
Drug (mg/kg X days) (days = S.E.) (%) (days = S.E.) (%)
Controls — 8302 — 12.6 £0.3 —
pAc-(CHy), 20% 6 10.0 + 0.2§ 125 18.2 = 0.6|1 150
5x6 9.4+0.2 113 15.8+0.8| 125
pAc-CH; 20%6 10.2 % 0.3§ 131
20 x 5** 7.6%0.5 87
pAc-(CHs), 20 X 4** 6.7%0.1 58
5x6 8.4%0.5 113 127+ 1.0 117
pAc-CHs 20 % 6 87+03 106

* Treatments were given daily for 6 consecutive days, starting on day 1 after tumor implant;** a
shorter treatment schedule was used when there was evidence of severe toxicity. Groups consisted

of 7 animals (L1210) and 10 animals (EL-4).
+ Mean survival time (days = S.E.).

+ Median survival time of treated mice/median survival time of untreated controls x 100.
§ P < 0.05; | P < 0.01 against respective controls (Duncan’s test).
1 P < 0.05 against pAc-CH, group (Duncan’s test).

L1210 leukemia in which pAc-(CH3); had marginal
activity. pAc-CHj;, but not pAc-(C,H;), showed
some activity against EL-4 lymphoma and L1210
leukemia (see Table 3). Neither pAc-(CHs), nor
pAc-(C,Hs), (20 mg/kg, days 1-9) had any anti-
tumoral or antimetastatic activity against Lewis lung
carcinoma of the mouse (3LL) (data not shown). As
in the other murine tumors investigated in this study,
also in 3LL bearing mice pAc-(C,H;), was much
more toxic than pAc-(CHj), (70% vs 10% toxic
deaths).

In vitro metabolism

Figure 2 illustrates the metabolism of 104.7 uM
pAc-(CH,), (2A) and 91.3 uM pAc-(C,Hs), (2B) on
incubation with 9000 g liver fraction. Both substrates
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disappeared rapidly and the monoalkyltriazenes and
pAc-NH, were detected as metabolites (or degra-
dation products). The areas under the curve (AUC)
obtained by plotting the drug concentration in the
incubation medium against time were 756 nmoles/
mlmin for the pAc-(CH;), and only 82 nmoles/
ml min for the pAc-(C,Hs),. The monoalkyitriazenes
appeared rapidly in the incubation medium, and
from the peak concentrations disappeared at rates
which seemed to follow first-order kinetics. For the
pAc-CH; a disap{)earance rate constant (8) of
0.046 = 0.007 min~! was calculated and for the
pAc-C;Hs 0.096 =0.013min™! (mean of three
fittings * S.E.). Altogether 79% % 2 of the initial
substrate concentration of the pAc-(CH3), was
metabolized to the pAc-CHj, against only 27% = 1

2004
160+

120

80

Amount ( nmoles)

o

b
.
0- f T T T
0 20 40 80

Incubation time (min)

Fig. 2. Metabolism of pAc-(CH;); (A) and pAc-(C,Hs); (B) (O) by 9000 g mouse liver fraction. The
metabolites formed are pAc-CH3, pAc-C,H; (@) and pAc-NH, (A). The initial substrate concentrations
were 104.7 uM pAc-(CH,), and 91.3 uM pAc-(C,H;),. Values are the means = §.E. of three experiments
and are expressed as amount (nmoles) of parent drugs and metabolites formed in 2 ml of homogenate
mixture. Amounts missing at 40 or 80 min were lower than the limit of the sensitivity of the assay.
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Fig. 3. Metabolism (A) and chemical degradation (B) of pAc-CH; (O) and pAc-C,H; (@) by 9000 g

mouse liver fraction (A) and 9000 g homogenate inactivated by heating (B). The amount of pAc-NH,

formed from the pAc-CH; is marked by A; the amount of pAc-NH, formed from the pAc-C,H; by

A. Initial substrate concentrations were 113 pM pAc-CH; and 104.7 uM pAc-C,H;. Values are the

means * S.E. of three experiments and are expressed as amount (nmoles) of parent drugs and metab-

olites formed in 2 ml of homogenate mixture. Amounts missing at 80 min were lower than the limit of
sensitivity of the assay.

of the pAc-(C;Hjs), to the pAc-C,H;. Figure 3 shows
the biotransformation (due to metabolism plus
chemical-degradation) (A) and chemical degra-
dation (B) of both monoalkyltriazenes under the
same experimental conditions reported for the
parent compounds. The chemical degradation of the
monoalkylderivatives appeared to be described by
first order kinetics with a rate constant (Kg,) of
0.013 = 0.002min~! for the monomethyl- and
0.023 +0.001 min~! for the monoethyltriazene
(mean of three fittings = S.E.). Both mono-
alkyltriazenes appeared to be converted almost com-
pletely to pAc-NH,. Under these conditions the
dialkyltriazenes were stable.

In vivo metabolism

Mice were injected with 40 mg/kg of either pAc-
(CH,), or pAc-(C;H;), and plasma levels of drug and
metabolites were measured. The AUC obtained by
plotting the concentration of the monoalkyltriazenes
against time (up to 1 hr) after administration of the
dialkyltriazenes were 550 nmoles/mlmin for pAc-
CHj; and only 49 nmoles/ml min for pAc-C,Hs; the
AUC of pAc-NH, formed from pAc-CH; were
432 nmoles/ml min and 274 nmoles/ml min from
pAc-C,H; (Table 4). The AUC values after the
parent compound were 440 nmoles/ml min for pAc-
(CH3;), and 169.5 nmoles/mlmin for pAc-(C,Hs),
(Table 4).

Table 4. Plasma levels (mean of four values * S.E.) of pAc-(CH,), and metabolites
pAc-CHj; and pAc-NH, and of pAc-(C,H;s), and metabolites pAc-C,H; and pAc-
NH, in mice treated with the two drugs at the same dose (40 mg/kg i.p.)

Plasma concentration (nmoles/ml)

Time after treatment (min) AUC
Drug 15 30 60 (nmoles/ml X min)
pAc-(CH,), 13115 98+15 1.8%03 440.0
pAc-CH; 148 1.7 136 +34 1.5+x04 550.5
pAc-NH, 8.7x1.0 9.7+1.7 5.6 0.5 432.7
pAc-(CHjy), 59+1.4 2601 15203 169.5
pAc-C,H; 29+0.8 0.7+0.1 n.d. 48.8
pAc-NH, 104+1.6 4.6x0.4 1.0*x0.1 274.5

n.d. = not detectable.
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DISCUSSION

pAc-(CHj;), shows antineoplastic activity against
three murine transplantable tumors, M5 reticular
cell sarcoma, EL-4 lymphoma and L1210 leukemia,
whereas pAc-(C,Hs), was inactive. This finding is in
agreement with previous reports by Audette et al.
[5] and by Connors et al. [1] that 1-(o-car-
boxamidophenyl)-3,3-dimethyltriazene and 1-(p-
carboxamidophenyl)-3,3-dimethyltriazene have
anticancer effect against TLXS5 lymphoma whereas
their diethyl analogues were inactive.

In all experiments we found that pAc-(C,Hs), was
much more toxic than pAc-(CHs),. This was
observed in C57BI mice transplanted with M5 or 3LL
or EL-4 and in CD2F1 mice transplanted with L1210.
Even though pAc-(C;Hjs), did not inhibit the growth
of the tumors investigated, it was cytotoxic against
white blood cell precursors; in M5 bearing mice it
caused more severe leucopenia than that observed
after pAc-(CHj);. The much greater antitumor sel-
ectivity of pAc-(CH;), compared to pAc-(C,Hs),
stimulated us to undertake detailed comparative
studies of these two compounds, aimed at elucidating
whether differences in the metabolism and phar-
macokinetics of pAc-(CH;), and pAc-(CHs),
explained their different biological properties. These
two compounds were chosen as models of dimethyl-
phenyitriazenes and diethylphenyltriazenes. Pre-
vious comparative studies on the metabolism of
dimethylphenyltriazenes and diethylphenyltriazenes
were in fact inadequate since formaldehyde and acet-
aldehyde had been determined as a measure of N-
dealkylation of dimethylphenyl- and diethylphen-
yltriazenes respectively [1,3,5]. Apart from the
variability shown in these studies [1, 3, 5] the speci-
ficity of the methods is questionable. Since this
measurement does not distinguish the N-de-
alkylation of the substrate from that of other metab-
olites [15].

Therefore the present study represents the first
attempt at a quantitative comparative metabolic
investigation of a dimethylphenyl- and a diethyl-
phenyltriazene in which the parent compounds and
their metabolites are determined by specific ana-
lytical methods.

We found that only 27% of pAc-(C,H;), was con-
verted to its monoalkylderivative as compared to
79% for pAc-(CH,),. The finding that pAc-(C,Hs),
was transformed, in small amount, to its mono-
ethyltriazene together with the observation of its
rapid disappearance in 9000 g mixture raises the
hypothesis that pAc-(C;Hs), might follow a meta-
bolic pathway different from N-dealkylation. In fact
after 5 min (see Fig. 2B) almost all pAc-(C,H;), had
disappeared, but the amounts of pAc-C,Hs and pAc-
NH, were relatively low.

It is worth noting that monoethyltriazene is less
stable than the monomethyltriazene, their chemical
half-lives being about 30 and 53 min respectively.
Both appear to be converted almost completely to
pAc-NH,.

This conversion appears accelerated in the pres-
ence of 9000 g liver fraction, the half-lives becoming
7 min for pAc-C,H; and 15 min for pAc-CH;.

In contrast to a previous hypothesis [16], aryl-
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diazonium ions do not appear to be formed by spon-
taneous hydrolysis of these triazenes. In fact we
found that pAc-(CH;), and pAc-(C,Hjs), were stable,
at least for the duration of the experiment (3 hr).
Almost all the pAc-CHj; or pAc-C,H; was converted
to pAc-NH,, which presumably is not a reductive
product of the p-acetylphenyldiazonium ion as it has
been shown that the phenyldiazonium ion is not
reduced to aniline [3]. Therefore diazonium salts
cannot be considered responsible for the toxicity of
these compounds, particularly for the much greater
toxicity of pAc-(C,H;), versus pAc-(CHj),. The
marked differences in the metabolism of pAc-(CHj3),
and pAc-(C,H;), observed in vitro were confirmed
in vivo, in mice treated with these two drugs. Though
our in vivo studies do not permit any phar-
macokinetic analysis, as the sampling intervals were
limited to three points, they clearly indicated that in
vivo pAc-C;Hjs is formed after pAc-(C;Hs), treat-
ment much less than pAc-CHj after pAc-(CHj),. We
therefore suggest that the different pharmacological
activities of pAc-(CHs), and pAc-(C,Hs), could, at
least in part, be due to different metabolism. The
activity of dialkyltriazene is thought to be mediated
by N-dealkylation with the formation of mono-
alkyltriazene that contributes to alkylating DNA or
RNA bases [17-19]. The capacity of monomethyl or
monoethyltriazenes to form adducts with guanine
has been known since 1971 [20].

Therefore we could hypothesize that the lower
antitumoral activity of pAc-(C,Hs), could be partly
due to the fact that there is less of the monoethyl
derivative than the monomethyl derivative from
pAc-(CHj;),. What seems interesting is that the better
antitumoral activity of pAc-(CHa), is accompanied
not by higher toxicity but by much less, suggesting
that the toxicity is not mainly due to the monoalkyl
derivative (which was always considered responsible
for the antitumoral activity and toxicity), but pre-
sumably to other still unidentified metabolites.

In this respect we thought that pAc-(C,Hs),
formed 1-[4-(1-hydroxyethyl)-phenyl]-3,3-diethyltri-
azene on the basis of our recent finding that pAc-
(CHj;), could be biotransformed to 1-[4-(1-hydroxy-
ethyl)phenyl]-3,3-dimethyltriazene [15] but this was
not the case.

Further investigations are therefore needed in
order to elucidate the full fate of pAc-(C;Hs),.
Studies on the mechanism by which pAc-(CH,),,
pAc-(C;H;), and their metabolites act are warranted,
with the aim of dissociating antitumoral activity and
toxicity.
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