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The structure of the novel products, 2,4--bis—(N-b¢-,nzyl-4-niLroanilin())-Az—l ,3.4-oxadiazolin-5-

one (VII), 2-benzyl-1-(N-benzyl-4-chloroanilino)-4-(4-chlorophenyl)-1 ,2,4-triazolidin-3,5-dione
(XIVa), and 2-benzyl-1-(N-benzylanilino)-4-phenyl-1,2,4-triazolidin-3,5-dione (X1Vh), obtained
upon thermal reaction of N-benzyl-N-(4-nitrophenyl)carbamoyl azide (la), N-benzyl-N-(4-chioro-

phenyl)carbamoyl azide (Ib) and N-benzyl-N-phenylearbamoyl azide (le), respectively, were

determined.

In the previous paper (4), we described the formation
of 1-benzyl-3-hydroxy-1H-indazoles (Ila-g), 1-benzyl-2-
benzimidazolinones (Illa-g and [Vb,c,d) by thermal re-
action of N-aryl-N-benzylearbamoyl azides (la-g). Further-
more, we obtained novel products (VI1, X1Va, and XIVb)
from la (R = NO,), Ib (R = Cl),and Ie (R = H), respectively
(4).  We successively investigated the structure of these
three compounds and their formation mechanism.  The
electronegativity of the substituent on the benzene ring
was found to be significant in the course of the above
reaction. Herein we wish to report our results.

First, microanalysis and molecular weight determina-
tion established the empirical formula of CygH;2Ne s
for the product (V11). The irspectrum (potassium bromide)
exhibited absorption bands due to C=0), C=N, and C-0-C
groups at 1753 em”™!, 1645 em™! | and 968 em™ ! respee-
tively, indicating the presence of an oxazolinone system
(6,7) in VIL. In fact, the ir spectrum of 2-alkyl-5-ethoxy-
1,3,4-oxadiazole (Villa) showed two C=N bands at 1625
em™! and 1570 em™" as characteristic absorptions (8). We
also observed the absorption bands at 1640 em™! and
950-970 em~! attributable to C=N and C-0-C groups,
respectively, in the ir spectrum of A?-1,3 4-0xadizolin-5-
one (IX) (9 (¢f. Table ). The nmr spectrum (6 in
deuteriodimethylsulfoxide) of VII showed aromatic sig-
nals as four doublets (J = 9 Hz), indicating the presence
of two nitrophenyl groups, and two benzyl signals at 5.41

(21), 4.95 (1H) and 5.26 ppm (1H) as a singlet and AB
type doublets, respectively. Since the latter two signals
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collapsed to asinglet at 5.10 ppm at 100°, the free rotation
of one of the benzyl groups seemed to be hindered (10).
Therefore, the compound (VII) could be assigned 2,4-bis-
(V-benzyl-4-nitroanilino)-A?-1,3,4-oxadiazolin-5-one form-
ed by condensation of the nitrene (Va), derived from la,
with the isocyanate (Vla) (8,11,12). This structure (V11)
was proved to be correct by the following reactions.

TABLE 1

Infrared Spectra of 2-Alkyl-4-aryl-A2-1,2,4-oxadiazolin-
5-ones (1X) and 1,3,4-triazolidin-3,5-diones (X V) (a)

Compound NH C=0 C=N C-0-C
IXa 1785 1630 970
IXb -- 1775 1645 960
IXc 1780 1640 950
IXd 1785 1640 950
IXe -- 1771 1640 953
XVa 3200-2650 1765, 1700 R .-
XVb 1760, 1702
XVe 3250-2650 1790, 1700
Xvd 3250-2650 1783, 1735 .-

XVe (14) 1780, 1730
XVf(14) 1750, 1680 .-

(a) Potassium bromide disk.

Treatment of VII with potassium hydroxide solution
afforded N-benzyl-4-nitroaniline, supporting the presence
of the VIIIb system in VII as a partial structure. In this
reaction, neither X or XI was obtained because of un-
stability.

The oxadiazolin-5-one VII was heated with hydrobromic
acid or concentrated hydrochloric acid to give 1-(N-benzyl-
4-nitroanilino)-4-(4-nitrophenyl)-1,2,4-triazolidin-3,5-
dione (XII), the structure of which was confirmed as
follows. Microanalysis and mass spectrum revealed the
empirical formula C,,H,4Ng Og as shown in Scheme 4.
The ir spectrum (potassium bromide) of XII exhibited
absorption of NH at 3250-2650 cm™' and that of C-O
group at 1800 and 1730 ¢cm™!, supporting the presence
of a five membered imidocarbonyl group. These spectro-
scopic data are very similar to those of 1,2 4-triazolidin-
3,5-diones.  XVa (9), XVb (13), XV¢, XVd, XVe (14),
and XVf (14) (cf. Table I). In addition, the nmr spectrum
(6 in deuteriodimethylsulfoxide) showed one proton signal
at 6.00 ppm as a broad one due to NH, and the presence
of two nitrophenyl groups and one benzyl group was
indicated by the observation of four doublets BH)(J=9.0
Hz, 7.02, 7.79, 9.09, 8.33 ppm) and a singlet (2H) at 5.09
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ppm (15). The fragmentation patterns shown in Scheme
4 and 7 also support this structure. On heating VI with
sulfuric acid-glacial acetic acid (1:1) 1-(4-nitroanilino)-4-
(4-nitrophenyl)-1,3 4-triazolidin-3,5-dione (X1ila) showing
the empirical formula Cy4H;oNgOg was obtained; and
the spectroscopic data, described in the experimental see-
tion, well supported the structure X1la. The treatment of
XIHa with benzyl chloride in the presence of sodium hydr-
oxide gave N-benzyl-4-nitroaniline and XVla. In this re-
action, a brownish amorphous powder was obtained as the
The structure XVla was identified by a
mixed melting point test and comparison of the spectro-

main product.

scopic data with those of an authentic specimen prepared
from 4-nitrophenylhydrazine. Acidic hydrolysis of XVla,
followed by air oxidation, gave benzoic acid, indicating the
structure XVIa to be correct (16). The mechanism of the
formation of XVla and N-benzyl-4-nitroaniline is shown
in Scheme 5. Regarding the reaction mechanism of the
formation of V11, XII, and Xllla, three possible routes will
be considered: (a) 1,3-dipolar cycloaddition of nitrene
(Va) to isocyanate (Vla), (b) through diaziridinone (XVII)
as an intermediate or (¢) eyclization of XIXr, one of four
resonance structures of azimine (XIX), as shown in Scheme
6 (17).

The formation of 1,3,4-oxadiazole by 1,3-dipolar addi-
tion of carboalkoxy nitrene to allene (12b), alkyne (12¢,d),
and nitrile (12¢,f,g and 13) is described in the indicated

literature. The transormation of N-acylaziridine to oxa-
zoline by ring expansion (18) and the formation of 1,3,4-
oxadiazole by the cyclization of nitrilimine (12¢) are also
popular reactions. Therefore these three reaction mecha-
nisms were considered. Transformation of VII to X1 and
X1lla under acidic conditions would occur through X1X¢/
or XX as an intermediate (19) as shown in Scheme 6.

We then determined the structure of the products
X1Vaand XIVb obtained by thermal reaction of Ib and lc,
respeclively. - The empirical formula C,gH, 4 Cly-Nga Oy
(5) for XIVa was determined by microanalyses and mass
spectra.  Since the ir spectrum (potassium bromide) of
XIVa showed C=0 absorption at 1790 and 1743 em™! and
exhibited absorption bands similar to those of XII and
X!lla, the presence of the 1,2, 4-triazolidin-3,5-dione skele-
ton in its structure could be presumed. The nmr spectrum
(6 in deuteriodimethylsulfoxide) showed three doublets
(J = 9.0 llz) at 6.43, 7.17 and 7.57 ppm indicating the
presence of two 4-chlorophenyl groups, and two singlets
(taken at 80°) at 4.83 (2H) and 4.57 ppm (2H). The
latter signal (4.57 ppm) was observed as AB type doublets
(J = 15.0 Hz) at 4.40 and 4.80 ppm at room temperature.
These facts indicate that X1Va possesses two N-benzyl
groups and that the free rotation of one of them should
be hindered (10). Therefore, the compound (XIVa) would
be assigned 2-benzyl-1-(N-benzyl-4-chloroanilino)-4-(4-
chlorophenyl)-1,2,4-triazolidin-3,5-dione. The fragmenta-
tion patlern in its mass spectrum is shown in Scheme 7.
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Debenzylation of X1Va with a mixture of sulfuric acid
and glacial acetic acid afforded 1-(4-chloroanilino)-4-(4-
chlorophenyl)-1,2,4-triazolidin-3,5-dione  (XHI1b), which
was treated with benzyl chloride in the presence of sodium
hydroxide to give N-benzyl-N'-benzylidene-N-(4-chloro-
phenylhydrazine (XVIb) and N-benzyl-d-chloroaniline, as
in the case of XIHa. The structure of XVIb was identified
by comparison as spectroscopic data with those of an
authentic specimen prepared from N-benzyl-N-(4-chloro-
phenyhhydrazine (XVI. In the case of XIVb, the empiri-
cal formula CygH,4N; O, (5) was established by mass
and the compound (X1Vh)
could be assigned 2-benzyl-1-(N-benzylanilino)-4-phenyl-
1,2 4-triazolidin-3,5-dione  from the spectroscopic data
described in the experimental section.

speetra and microanalyses;

The reaction mechanism regarding the formation of
XIVa and XIVb could be presumed to be that shown in
Scheme 8; namely, condensation of the nitrene (Vb
and V) with isocyanate (VIb and Vle) would afford the
diaziridione (XVII) or azimine (XIX) as possible inter-
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mediates.  In this case, the lone pair on nitrogen attacks
carbon, and then the migration of the benzyl group occurs
to form X1Va and XIVb (14,20,21).
formation of XII, the carbonyl group would attack the
carbon of the intermediates (XVII or X1). In addition,

the benzyl group would migrate more easily than the p-

In the case of the

nitrophenyl group and the phenyl group, as in the general
Witting type anionic migration reaction (21).

As mentioned above, the structures of the novel prod-
ucts (VI, X1Va, and XIVb), obtained on the thermal
rcaction of N-substituted-N-arylcarbamoyl azides (la, Ib,
and l¢), were determined.
stituents on the N-phenyl group was found to have a

Flectronegativity of the sub-

significant effect on these results (22).

EXPERIMENTAL (23)

2,4-Bis{N-benzyl-4-nitroanilino)-A2-1,3,4-oxadiazolin-5-one (V1)
4).

A solution of 15 g. of N-benzyl-N{4-nitrophenyl)carbamoy!
azide (1a) in 150 ml. of dry xylene was refluxed for 9 hours. After
the usual work-up, the crude product was chromatographed on
silica gel to give 4.95 g. (37%) of 1-benzyl-3-hydroxy-5-nitro-1H-
indazole (lla), 0.21 g. (0.04%) of 1-benzyl-5-nitro-2-benzimida-
zolinone (llla), and 4.8 g. (35.6%) of VII as yellowish prisms, m.p.
189.5-190.5° (from benzene); » max (potassium bromide) cm™!:
1753 (C=0), 1645 (C=N), 968 (C-0-C); nmr 6 (deuteriodimethyl-
sulfoxide): 7.09 (2H, doublet, ] = 9.0 Hz, C5- or N4-C,’, and
Ce'-H), 8.15 (2H, doublet, | = 9.0 Hz, C3'- and Cs'-H), 8.10 (2H,
doublet, ] =9.0 Hz, C;- or N4-C;'"-and Cg"'-H), 8.41 (2H, doublet,
J =9.0 Hz, C3"-, C5""-H), 7.20-7.66 (10H, multiplet, aromatic pro-
tons), 5.41 (2H, singlet, -CH,-), 4.95, 5.26 (2H, each doublet, | =
15.0 Hz, -CHj-), the latter signals of which were observed at 5.10
(2H) as a singlet at 100°,

Anal. Caled. for C,3H,45Ng0g6: C,62.45; H, 4.12; N, 15.61;
Mol. Wt., 538.5. Found: C,62.86; H,4.18; N, 15.52; Mol. Wt.,
539.3. -

Hydrolysis of VII.

A suspension of 200 mg. of VII, 1 g. of potassium hydroxide,
10 ml. of water, and 5 ml. of ethanol was heated in a sealed tube
at 230° for | hour. After the reaction, the solvent was evaporated
and the remaining residue was extracted with chloroform. The
extract and washed with saturated sodium chloride solution and
dried. Removal of the solvent afforded 80 mg. of a syrup which
was chromatographed on silica gel to give 50 mg. of N-benzyl-4-
nitroaniline as a pale brownish powder, whose spectroscopic data
were identical with those of the authentic specimen.

1(N-Benzyl-4-nitroanilino) -4 4-nitrophenyl)-1,2,4-triazolidin-3,5-
dione ( X11).

(a) A mixture of 700 mg. of V1I, 10 ml. of 48% hydrobromic
acid, and 5 ml. of ethanol was stirred under reflux, and 3 ml of
48% hydrobromic acid was added each hour to the mixture.
After the reflux had been continued for 13 hours, the precipitates
were collected by filtration and washed with water, and then ether
to give 400 mg. of yellow crystals, which were recrystallized from
ethanol-ether (10:1) to afford XII as yellowish needles, m.p. 233-
234°,
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(b) A mixture of 200 mg. of VIL, 5 ml. of concentrated hydro-
chloric acid, and 2 ml. of ethanol was refluxed for 15 hours.
During the reaction, 1 ml. of concentrated hydrochloric acid was
added to the mixture each hour. The mixture was worked up in
a similar way as in method (a) to give 130 mg. of X1f as yellowish
needles, m.p. 233-234°; » max (potassium bromide) em~l: 3250-
2650 (NH), 1800, 1730(C=0); nmrs (deuteriodimethylsulfoxide):
7.02 (2H, doublet, | = 9.0 Hz, Ny-Cp'- and Cg'-H), 8.09 (2H,
doublet, ] = 9.0 Hz, C3'-, C5'-H), 7.79 (2H, doublet ] = 9.0 Hz,
Ns-C,"'- and Cg'"-H), 8.33 (2H, doublet, J = 9.0 Hz, C3"”- and
Cs"-H), 7.20-7.67 (5H, multiplet, aromatic protons), 5.09 (2H,
singlet, -CH;-), 6.00 (1H, broad, NH); mass spectrum mfe: 448
(M), 227, 226, 196, 179, 122, 91 (base peak).

Anal. Caled. for C21H16N606: C, 5625, H, 360, N, 18.74.
Found: C, 56.50; H, 3.67; N, 18.91.

1{4-Nitroanilino)-4{4-nitrophenyl)-1,2.4-triaz olidin-3,5-dione
(XIla).

A mixture of 740 mg. of VII, 10 ml. of concentrated sulfuric
acid, and 10 ml. of glacial acetic acid was heated at 100° for 3
hours. The reaction mixture was diluted with 30 g. of ice-water.
The precipitates, collected by filtration, were washed with water
and extracted with 30 ml. of 10% sodium hydroxide solution. The
extract was made acidic with concentrated hydrochloric acid to
give 450 mg. of XIlla as crystals. Recrystallization from ethanol
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afforded XIlla as yellowish needles, m.p. 270-271°; v max (potas-
sium bromide) em~!: 3300, 3200-2600 (NH), 1780, 1715 (C=0);
nmr & (deuteriodimethylsulfoxide): 7.02 (2H, doublet, ] = 9.0
Hz, N;-Cp'- and Cg'-H), 8.13 (2H, doublet, ] = 9.0 Hz, N{-C3'-
and Cs'-H), 7.88 (2H, doublet, ] = 9.0 Hz, Ng-Cy'"'-, Cg""-H), 8.48
(2H, doublet, ] = 9.0 Hz, Ng-C3"'- and Cs'"-H),7.35,9.75(2H, each
singlet, 2 x NH); mass spectrum m/e: 358 (M.

Anal. Caled. for CiaH oNgOg: C,46.93; H, 2.81; N, 23.46.
Found: C, 47.27; H, 3.21; N, 23.26.

2-Benzyl-1 -phenyl-1,2,4-triazolidin-3,5-dione (XVe).

A mixture of 1.8 g of 1-phenyl-1,2,4-triazolidin-3,5-dione
(XVa), 3.1 g. of benzy! chloride, 50 ml. of ethanol, and 1.4 g.
of potassium hydroxide was refluxed for 3 hours. The solvent
was evaporated; the remaining residue was diluted with 20 ml
of water, and an excess of benzyl chloride was extracted with
chloroform. The aqueous layer was acidified with 10% hydro-
chloric acid to give 800 mg. of precipitate which was collected by
filtration. Recrystallization from ethanol afforded XIVe as color-
less prisms, m.p. 155-156°; nmr & (deuteriochloroform): 9.73
(1H, singlet, NH), 4.62 (2H, singlet, -CHj-), 7.50-6.88 (10H,
multiplet, aromatic protons); mass spectrum m/e: 267 (M%), 91
(base peak).

Anal. Caled. for C;sH{3N30,: C,67.40; H, 4.90; N, 15.72.
Found: C,67.56; H,4.85; N, 15.96.



Vol. 8

ametani, S. Shibuya, and M. Shio

T.

894

Lig1l z
081 2/w 0 uor [rorl (922) _n.mwn_v_
g > purera
(6t1) g€ 1 »/w y uor CIT o/ § uor 91 9/ 3 uor
S,.9
HYOHO =N
JHO=N ly mxmuzuuzl©!_mu\
io 10 — * 10
“H%)-

—Z

N
SHO2%HON . T .2yoN
. HO } * !
y Y

;o
lcorl legr] \
) (oen) |10
:nm: 6§ 9/w [ uot 291 9o/w {4 uot
111 o/m \ uog S o} 3 z )
- O \c/ FHOHY )
.. _m - tZ -—N
I
y y
"
[eo]
(con l16}
o1) €01 2/w () uot (9€ 1) ¢T1 2/ut 1 uoy
+o1) HX=HD*H*)

INTHO'H®)

+ +
OINTY-{(0)
OON Yy-—
lo11] e l+ee
(+91) geq ayw | uol (62 1) geg +/w 7y uor
0=03=N N—2:
R |©) Ww Y
. t
HX=HD'H®)
MEINCIZIN

i
¥
FOT 9ju g uor 59
HIOHD =N
SNHOPHD DT M @ S é/@!f 0
HN

i
mrmuwxuz© g Y
+
ltzz / () (8FF 2/w) :qypy

(692) 8T o/w (] uor () (8rf a/w) :prx
G 9res/m ceyyy
S49,

j mxwumxu
€ ™

0=0=N—-N g

Y

J\ /Nm

(16)
S ¥
H39CHIN Y-
[29z] g
(zz2) /W q uol
10€ 3/wl q uor ree]
o} o ot 9/ uot
SR N _k g
OONH- ~N T 4
0]
.



Dec. 1971

Studies on the Syntheses of Azole Derivatives

SCHEME 8

. Part IX.

895

ﬁe”s
(i) C|H2
'é“ NN R
\C\/“ 1

—

CeH
65 —‘
H
o] 2
0
L’ CH,CH
24675
N% _N)J\N
N — ]
N~ N
e / 0 ]
R2
- XX

X1Va,h

Vb + Vib
Ve o+ Ve
Ry
“‘,lﬁeHs“zcl @)
o\\Cl‘VCN
[
XX ———> N ¢ W
\'T/ S
Rz
XiXqg

2-Benzyl-1-(4-nitrophenyl)-1 ,2.4-triazolidin-3,5-dione (XVd).

To a stirred suspension of 300 mg. of XVc¢ in 2 ml. of glacial
acetic acid was added 2 ml. of fuming nitric acid under ice-cooling.
After the stirring had been continued for 2 hours at room tempera-
ture, the mixture was poured into 20 ml. of water and the pre-
cipitate of XVd was collected by filtration, washed with water,
dried, and recrystallized from ethanol to give 0.38 g. of XVd as
pale yellowish needles, m.p. 200-201°; nmr & (deuteriodimethyl-
sulfoxide): 11.95 (1H, broad, NH), 6.90-7.32 (5H, multiplet,
aromatic protons), 7.53 (2H, doublet, J = 9.0 Hz, N,;-C,'- and
Ce'-H), 8.31 (2H, doublet, ] = 9.0 Hz, N;-C3' and C5'-H), 4.65
(2H, singlet, -CH;-); mass spectrum mje: 312 (M+), 178 (ion H
in Scheme 7), 164 (ion 1), 150 (ion J), 122 (ion N), 91 (base peak).

Condensation of XIIla with Benzyl Chloride.

A mixture of 200 mg. of Xllla, 260 mg. of benzyl chloride,
0.3 g of potassium hydroxide, and 5 ml. of water was refluxed
for 2 hours. An insoluble substance was filtered off, and the
filtrate was extracted with chloroform. The extract was washed
with water, dried over sodium sulfate, and evaporated. The re-
maining residue was chromatographed on silica gel. Evaporation
of the eluate with benzene gave 30 mg. of N-benzyl-N{4-nitro-
phenyl)-N'~benzylidenehydrazine(XVIa) as yellowish needles, m.p.
156-157° (from hexane), which was identical with the authentic
sample of X Vla described later; v max (potassium bromide) em™!:
1500, 1325 (NO,); nmr (deuteriochloroform): 8.12 (2H,
doublet, J = 9.0 Hz, 4-nitrophenyl-C3- and C5-H), 7.03-7.70 (13H,
multiplet, -CH = N- and aromatic protons).

Anal. Caled. for C.0H;7N30: C, 72.49; H,5.17: N, 12.68.
Found: C,72.39; H,5.31; N, 12.42.

Evaporation of the eluate with benzene-chloroform (1:1) afford-
ed 28 mg. of N-benzyl-4-nitroaniline as a yellowish powder, whose
spectroscopic data were identical with those of an authentic
specimen.

Hydrolysis of XVla.

A mixture of 50 mg. of XVIa and 20 ml. of concentrated
hydrochloric acid was heated at 150° in a sealed tube for 4
hours. After cooling, the mixture was extracted with ether. The
extract was washed with saturated sodium chloride solution, and
a stream of air was introduced under ice-cooling. The solvent was
evaporated to a volume of 10 ml., and extracted with 3 ml. of
5% sodium hydroxide. The agueous layer was made acidic with
concentrated hydrochloric acid and extracted with ether. The
extract was washed with saturated sodium chloride solution, dried
over sodium sulfate, and evaporated to give 7 mg. of benzoic acid,
which was identified by comparison of spectroscopic data with
those of an authentic sample. The above ethereal extract afforded
18 mg. of XVla.

N-Benzyl-N{4-nitrophenyl)-N"-benzylidenehydrazine (X Vla).

A mixture of 1.5 g of 4-nitrophenylhydrazine, 1.2 g. of
benzyl chloride, 0.8 g. of pyridine and 30 ml. of dry benzene was
heated at 120° for 4 hours in a sealed tube. After cooling, the
insoluble substance was removed by decantation, and the solvent
was washed with water, dried and evaporated. The resulting residue
was chromatographed on silica gel using chloroform-benzene (4: 1)
as an eluant. Removal of the solvent afforded 150 mg. of XVla
as yellow needles, m.p. 156-157° (from ethanol), whose structure
was identical with those of the sample obtained from XIlla as
above by comparison of spectroscopic ‘data and mixed melting
point determination.

2-Benzyl-]-(N-benzyl~4-chloroanilino)-4{4-chlorophenyl)—1,2,4--
triazolidin-3,5-dione (XIVa) (4).

A solution of 12.6 g. of N-benzyl-N{4-chlorophenyl)carbamoy!
azide (Ib) in 126 ml. of dry xylene was refluxed for 9 hours.
After the work-up as described (4), the products obtained were
chromatographed on silica gel to give 5.2 g. (46.4%) of 1-benzyl-
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5-chloro-3-hydroxy- I H-indazole (I1b), 0.6 g. (5.3%) of 1-benzyl-
5-chloro-2-benzylimidazolinone (111b), 0.6 g. (5.3%) of 1-benzyl-
3-| 8-benzy - 4-chlorophenyl)hydrazocarbonyl ] -5-chloro-2-benz-
imidazolinone (1Vb) and 9.4 g. (4.1%) of XIVa as colorless needles,
m.p. 176.5-177.5° (from ethanol); v max (potassium bromide)
em”~1: 1790, 1740 (C=0); nmr § (deuteriodimethylsulfoxide):
6.43 (2H, doublet, | = 9.0 Hz, N;-Cy'- and Cg¢'-H), 7.17 (2H,
doublet, ) 9.0 Hz, N{-C3'- and C5'-H), 7.57 (2H, doublet, § = 9.0
Hz, Na-Cp"- and Cg"-H), 7.45-6.90 (12H, multiplet, N4-C3'"-,
Cs"-H and the other aromatic protons), 4.83 (2H, singlet, -CH,-),
4.40 and 4.80 (2H, cach doublet, } = 15.0 Hz, -CH,-; these signals
were observed at 4.57 (2H) as a singlet at 80°; mass spectrum
mfe: 516 (M"Y (cf. Scheme 7).

Anal. Caled. forCygH,2Cl3Ng 05 €, 65.00; H,4.29; N, 10.83.
Found: C,64.84; H,4.32; N, 11.10.

2-Benzyl-1{N-benzylanilino)-4-phenyl-1,2,4-triazolidin-3,5-dione
(X1Vb) (4).

A solution of 14.1 g of N-benzyl-N-phenylcarbamoyl azide
(1¢) in 141 ml. of xylene was refluxed for 9 hours and worked up
as described (4). The products obtained were chromatographed
on silica gel to give 8.3 g. (66.9%) of 1-benzyl-3-hydroxy-1H-
indazole (llc), 0.835 g. (6.7%) of 1-benzyl-2-benzimidazolinone
(lle), 0.65 g. (3.2%) of 1-benzyl-3{g-benzyl-g-phenylhydrazo-
carbonyl)-2-benzimidazolinone (1V¢), and 0.29 g. (2.3%) of X1Vb
as colorless needles, m.p. 122-123° (from ethanol); v max (potas-
sium bromide) em~!: 1790, 1733 (C=0); nmr & (deuteriochloro-
form): 6.54 (2H, two doublet, | = 9.0 Hz, 2.5 Hz, N;-C,'- and
Ce'-1), 6.80-7.55 (18H, multiplet, N;-C3’- and C5'-H, and the
other aromatic protons), 4.79 (2H, singlet, -CH,-), 4.28 and 4.78
(2H, each doublet, ) = 15 Hz, -CH,-, which signal collapsed at 4.53
to a singlet at 65°); mass spectrum m/fe: 448 (M+) (cf. Scheme 7).

Anal. Caled. for CygHa4N40,: C,74.98: H, 5.39; N, 12.49.
Found: C, 75.01; H, 5.54; N, 12.12.

1 -(4-Chloroanilino)-4< 4-chlorophenyl)-1,2,4-triazolidin-3,5-dione
(X1lIb).

A mixture of 600 mg. of XIVa, 3 ml. of sulfuric acid, and 3 ml.
of glacial acetic acid was heated at 100° for 1.5 hours. The mix-
ture was diluted with 20 ml. of ice-water; and the crystals
precipitated were collected by filtration, washed with water, and
extracted with 20 ml. of 5% sodium hydroxide solution. The
extract was made acidic with concentrated hydrochloric acid to
give 240 mg. of XIlb as a precipitate. Recrystallization from
cthanol afforded XIllb as colorless needles, m.p. 242-243°; v
max (potassium bromide) em~ ! 3250-2600 (NH), 1780-1710
(C-0); nmr & (deuteriodimethylsulfoxide): 11.54, 10.80 (2H,
each broad, 2 x NH), 7.49 (8H, singlet, aromatic protons).

Anal. Caled. for Ci4H oCl,NgO,: C, 49.87; H, 2.99; N,
16.62. Found: C, 49.97; H, 3.23; N, 16.87.

The Reaction of XIIIb with Benzyl Chloride.

A mixture of 150 mg. of XIIIb, 200 mg. of benzyl chloride,
7 ml. of water, and 250 mg. of potassium hydroxide was refluxed
for 2 hours. After removal of the insoluble substance, the mix ture
was extracted with chloroform. The extract was washed with
water, dried, and evaporated. The resulting residue was chromato-
graphed on silica gel. Evaporation of the eluate with benzene,
followed by recrystallization of the remaining residue from hexane,
afforded 17 mg. of N-benzyl-N'-benzylidene-N{(4-chlorophenyl)-
hydrazine (X V1b) as pale yellowish needles, m.p. 118-119°, whose
spectroscopic data were identical with those of the authentic
specimen described later. Successive elution with benzene was
evaporated to give 30 mg. of N-benzyl-4-chloroaniline, whose
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spectroscopic data were identical with those of an authentic sample.
N-Benzyl-N{4-chlorophenyl)hydrazine (X VII).

A mixture of 14.7 g. of 4-chlorophenylhydrazine, 6.3 g. of
benzyl chloride and 75 ml. of ethanol was refluxed for 4 hours.
The solvent was evaporated and the remaining residue was diluted
with 100 ml. of hot water, and extracted with chloroform. The
extract was washed, dried over sodium sulfate, and evaporated.
The remaining residue was distilled in vacuo to give 8.8 g. of XVII
as a yellowish oil, b.p. 163-167° (0.7 mm); » max (liquid) em™!:
3450, 3400 (NH, ); nmr 6 (deuteriochloroform): 3.35(2H, singlet,
NH,), 4.32 (2H, singlet, -CH;-), 6.80 (2H, doublet, J = 9.0 Hz,
C,- and Cg-H), 7.07 (2H, doublet, J = 9.0 Hz, C3- and C5-H), 7.15
(5H, singlel, aromatic protons). The hydrochloride prepared as
usual was recrystallized from ethanol to give colorless needles,
m.p. 157-158°.

Anal. Caled. for Cy3Hy3CIN,-HCE: C, 58.00; H, 5.24;5 N,
10.41. Found: C,58.22; H,5.22; N, 10.41.

The resulting solid, obtained after distillation of XVII, was
recrystallized from ethanol-hexane to give 70 mg. of XVIb, m.p.
118-119°, which was identified by comparison of spectroscopic
data with those of the authentic specimen described later.

Thermal Reaction of XVII with Urea (24).

A mixture of 1.2 g. of hydrazine (XVII) and 0.45 g. of urea
was heated at 180-190° for 2 hours, and then at 270-280° for
3 minutes. The mixture was extracted with ethanol to remove
cyanuric acid. The solvent was evaporated to leave 1.35 g. of
colorless crystals which was recrystallized from ethanol to give
1-benzyl-5-chloro-3-hydroxy-1H-indazole (Ila) as colorless needles,
m.p. 206-207°, whose spectroscopic data were identical with those
of the authentic specimen (4).

N-Benzyl-N'-benzylidene-N{ 4-chlorophenyl)hydrazine (XVIb).

A mixture of 1.2 g. of XVII and 0.55 g. of benzaldehyde was
allowed to stand at room temperature for 0.5 hour in a current
of nitrogen. The mixture was recrystallized from ethanol to give
1.4 g. of XVIb as colorless needles, m.p. 118-119°.

Anal. Caled. for CooH;7CIN,: C, 74.87; H, 5.34; N, 8.73.
Found: C, 75.22; H, 5.30; N, 8.86.
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