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REACTIONS OF DIAZENES
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The products of the reaction of carbenes with diazo
compounds have previously been assigned a diaziridine
structure. Later their structure was modified in view
of the new evidence becoming available.

As a simple variant of this, the reaction of dichloro-
car bene with suitable diazenes led to the charac-
terization of 1,3,4-oxadiazoIin-5-ones one of the
major products. The later heterocyclic ring system
is known to exhibit important pharmacological
and therapeuitc properties.s-? So far its synthesis
has been limited to the reaction of alkyl isocyanates
with alkoxycarbonylnitrenes.t-? or the reaction of
alkyl carbazates with carbonyl chloride.t-" or
cyclization of N-alkyl-N-carbalkoxy substituted
ureas in the presence of strong mineral acids.3 Never-
theless, difficulties do come across when one desires
to obtain a specific derivative of the aforesaid ring
system with special susbtituents which cannot stand
the drastic reaction conditions involved in the strong
mineral acid catalysis- or the effect of UV light in
the photolytic process etc.? Dichlorocarbene was
generated by thermolysis of sodium trichloroacetates
in peroxide free dioxane. The reaction sequence is
shown in scheme 1.
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The reaction may proceed via a Ll-cycloaddi-
tion of the carbene to the diazene. The I, l-dipolar
character of carbenesv and the nitrenesr-? has been
clearly manifested in thier various addition reactions.
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The driving force for the isomerization to the thermo-
dynamically more stable 5-membered heterocycle
may be provided by release of ring strain. One
may also envisage a direct formation of V, by the
addition of the carbene to the resonance from III.
We at this stage cannot decide in favour of either of
the above stated. or other possibilities. More work
needs to be done to learn about the mechanism of
its formation. This, however, does not in any way
minimize the utility and scope of this reaction.

Characterization of VI is based on its hydrolysis
with quantitative amount of O.5N NaOH to diethyl-
hydrazodiformate, which was identified by its identi-
cal IR, Rf value on TLC, and the mixed melting
point with authentic material, and its ethanolysis
with sodium ethoxide to tricarbethoxyhydrazine.v
Compound VII was simply identified by its hydrolysis
to methyl-3-ethylcarbazate, and its identical Rf
value with the known material. The overall yields
of 1),4-oxadiazolin-5-ones varied from 14 % (for
compound VII) to 18 % (for compound VI).

Experimental

All m ps. were taken in sulphuric acid bath, and
are uncorrected. The IR spectra were recorded 011
a Perkin-Elmer model 137 infracord spectrophoto-
meter (thin filmfKBr pellet).

Preparation of Diethylazodicarboxylate (DAD).
It was obtained by Br2/H20 oxidation'? of the cor-
responding hydrazoester as given in the literature.

Preparation of Lead Tetraacetate. Red lead oxide
(Pb304) is converted to Pb(OAc)4 by the method
essentially described in the literature.t-" reduced
to 1/15th of the original scale to suit our require-
ments.

Preparation of Sodium Trichloroacetate. The method
given in literature II b was used for its prepara-
tion.

Preparation of N-Ethyl-N/-carbomethoxydiazene
(II). It is prepared by the lead tetraacetate oxidation
of methyl-3-ethylcarbazate.

Preparation of Methylcarbazate. To an ice-cold
solution of 23.1 g (250 mmole) of diemthyl carbo-
nate in 15 ml methanol was added dropwise a methanol
solution of 56.2 ml (270 mmoles) of hydrazine
hydrate (24%) in a R.B. flask fitted with a condenser
and a drying tube. The reaction mixture was stirred
by a magnetic stirrer for ! hr with cooling in ice/
water, then it was allowed to stand for ! hr during
which time a white solid crystallized out. Re-
crystallization from MeOH gave 19 g (84.5 %)
needles, m. p. 68°C (lit-> m. p. 73°C).

Preparation of Methyi-s-ethylcarbazate (I). A solu-
tion of 32.8 g (210 mmoles) ethyl iodide in 55 ml
Me0H was added dropwise with cooling at a very
slow rate to a coned. solution of 19 g (210 mmoles)
of methylcarbazate in 15 ml MeOH. At the end
of addition the solvent was removed which gave a
syrupy white liquid. TLC with CHCI3 : MeOH: :98
: 2 eluent showed two products. To the syrupy
liquid about 20-25 ml dry petroleum ether (b.p.
65-86°C) was added and it was allowed to remain
in the freezing chamber of refrigerator overnight.
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ReferencesWhite crystals were obtained which were filtered and
washed with petroleum ether. The melting point
(11T'C) of the white crystalline solid and IR spectrum
agreed with that of the known material."

Lead Tetraacetate Oxidation. 14 A solution of 5.9 g
(50 mmole) methyl-3-ethyl-carbazate in 10 ml CRCI3
was stirred with 24.4 g (55 mmoles, 10% excess) Pb-
(OAC)4 in 125 ml chloroform. The reaction mixture
was heated on a water-bath for 20 min. After
filtration it was washed twice with 15 ml portions of
O.5N HCI, and twice with I5-ml portions of water,
followed by washing with 15-ml portions of 2.5 %
NaHC03 solution and later twice with lf-ml portions
of water. After drying the organic layer, the solvent
was removed on rotary evaporator. An orange
coloured liquid b.p. 52-54°C/20 mm Hg, was obtained.
Usually und istilled material was used for routine work.

Reaction of N-ethyl-N'-carbometlzoxydiazene with
Sodium Trichloroacetate. To a solution of 2.6 g
(22.4 mmoles) of the said diazene (IT) in 40 m1 per-
oxide free dioxane was added 5.06 g (22.4 mmoles)
sodium trichloroacetate. The reaction mixture was
refluxed in a R.B. flask, fitted with a condenser and
a drying tube for 24-36 hr. At the end of this
period it was transferred to a beaker of water. After
filtration, water layer was extracted three times with
I5-ml portions of CHCI3. After drying the CHC!l
layer with Na2SO.(an) chloroform and dioxane
was distilled off under reduced pressure. A very
highly viscous material was left in the distilling flask.
Efforts to initiate crystallization in this syrupy
liquid failed. TLC with CHCI3 :MeOH: :97:3 eluent
showed four spots. From this methyl-3-ethylcar-
bazate was characterized on the basis of same R]
(0.9) as that of the control run. This probably is
obtained by the reaction of diazene with water.
TLC in acetone nitromethane benzene:: 1 :3: 10 eluent,
showed five spots in all. Two of which were assign-
ed to methyl-3-ethylcarbazate (R] 0.8). and 4-
ethyl-2-methoxy-l,3,4-oxadiazolin-5-one (VII) (Rf
0.28) by the identical R], value with those of control
runs of known materials."

The later compound was collected by thick layer
chromatography, and subjected to hydrolysis with
quantitative amount (25 ml 0.5N NaOH solution),
refluxed for 7~ hr. It was extracted with CHCl3
after cooling and neutralization to pH 7.0 with
10% HCI. Work up of organic layer gave white
solid, m. p. 117°C. IRis also identical to indepen-
dently synthesized material (I).

Reaction of DAD with Sodium Trichloroacetate.
4.0 g (23 mmoles) of DAD was treated with 8.44 g.
(45 mmoles) of Na20CCl3• The reactions condi-
tions employed and the work up procedure was
exactly the same as described above. TLC of the
crude product in the eluent (CHC13 MeOH: :97 :3)
led to the characterization of diethylhydrazoforrnate
(R] 0.82) compared with control run. A compound
(VJ), with Rj 0.36 was collected by thick layer chro-
matography. Erhanolysis of this product with
NaOEt/EtOH gave a liquid, tricarbethoxyhydrazine,
identified by the comparison of its boiling point
with the known? material b.p. 203°Cj20 mm Hg,
lit b.p. 184-86°Cf9mm Hg.
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The most outstanding property of finely divided
substances is the large surface to mass ratio which
they possess. Particle size, therefore, has a direct
bearing on the properties of a material.

To standardize the results obtained with a certain
substance it is very essential that the sample should
be a representative one. A representative sample
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D. I. Khan, N.W.F.P.
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could be achieved by having a specific particle size
range with a known specific surface. Recently it
has been of interest to investigate the effect of particle
size on the kinetics of reduction. For this work
lead monoxide was chosen as a representative
material.

Experimental

Lead monoxide was. melted in a recrystallized
alumina crucible placed m a muffle furnace main-
tained at 925-950°C. The molten mass was 'poured
into a stainless-steel tray sprinkled with amorphous
powder of lead monoxide in order to avoid the
contamination with the metal surface. The amor-
phous powder sticking to the crystalline lumps of
lead monoxide was removed by washing and the
crystalline mass dried in an oven at 110°C. Wet
grinding was carried out in a rod-mill on the
crystalline lead monoxide. The ground material
was sieved wet to get the sample of --75 + 45 fJo
size. Particle size measurements were carried out
by us!ng t~e Vicker's projection microscope with a
magnification of 400. The specific surface of the
powder was determined by using the gas permeability
method. The apparatus as described by Lea and
Nurse! was used for the determination of the specific
surface.

Result and Discussion

The particle size distribution as determined mi-
croscopically has been shown in Fig. 1. The de-
termination of each particle size-range was carried out
in triplicate. The sample prepared by sieve analysis
for the size range of -75 + 45 fJo shows close
agreemen.t with the microscopic results as 73 % of
the particles fall in the range of -·YO +- 40 fJo.
The specific surface calculated by air permeability
was .f?und to be 1477 cm2fg. .
. Initial steps for g~tting the material to the specific

size range are very Important and would vary from
material to meterial. Thus in the case of PbO dry
grinding and dry sieving could not work. The
method l?roved unsa~isfactory due. to the tendency
of the mill to overgrmd and the sieves to blind re-
sulting in poor recovery of material of the de~ired

17

24

20
f.

'" 16
tl

.~~ 12
0
0.

(;
8oz

it

0
0 30 60 90 150

Particlcz dio (oll)

Fig. 1. Particle size distribution of the bulk sample of the
lead monoxide.

size. Consequently the material was prepared
by :vet milling and sieving.

Since the determination of dimensions involves
the counting of a large number of particles. diameters.
are commonl¥ ?1easured by optical methods or sieving.
Several definitions of the diameter are based on the-
assump.tion that one can estimate the length, breadth
and thickness of the particle>, Martin's diameters
were used as a measure of the particle size in the-
present studies and the average is a representative-
size-range.
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