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Iminophosphorane-mediated Syntheses of [1,2,4]Triazolo[5.,1-c][1.2.4]triazines.
The Unexpected Formation of Z,Z-1,3-Diazetidine-2,4-di-imines. X-Ray
Molecular Structure of 7-(p-Chloroanilino)-8-(p-chlorophenyl)-3-
methyl[1,2,4]triazolo[5,1-c][1.2,4]triazin-4(8H)-one and of 1,3-Bis-(p-
chlorophenyl)-2,4-bis-(6-methyl-3-methylthio-5-0x0-4,5-dihydro-1,2,4-triazin-4-
ylimino)-1,3-diazetidine
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A number of [1,2,4]triazolo[5,1-c][1,2.4]triazine derivatives have been prepared. 6-Methyl-3-
methylthio-4-triphenylphosphoranylideneamino-5-oxo0-4,5-dihydro-1,2,4-triazine (19) reacts with aryl
isocyanates to yield the corresponding 1,3-diaryl-2,4-bis- (6-methyl-3-methylthio-5-ox0-4,5-dihydro-
1,2,4-triazin-4-ylimino) -1,3-diazetidines (20)—(24); these undergo ring cleavage on treatment with
aqueous ethanol to give the 8-aryl-7-arylamino-3-methyl[1,2,4]triazolo{5,1-¢]{1,2,4]triazin-4(8H)-
ones (8), (12), and (16)—(18). The reaction of the 3-arylmethylenehydrazino-6-methyl-5-oxo-4-
triphenylphosphoranylideneamino-4,5-dihydro-1,2,4-triazines (35) and (36), available from the
corresponding 4-amino-3-arylmethylenehydrazino-6-methyl-5-oxo0-4,5-dihydro-1,2,4-triazine and
triphenylphosphine dibromide, with alkyl or aryl isocyanates led directly to 7-arylamino-8-arylmethyl-
eneamino-3-methyl[1,2,4]triazolo[5,1-¢][1,2,4]triazin-4(8H)-ones (37)—(46). Also, iminophosphor-
anes (5)—(7), (35), and (36) react with acyl chlorides in the presence of triethylamine to give the
triazolotriazinones (25)—(31) and (50)—(55) respectively. Structures of compounds (20)—(24) have

been established by means of *C n.m.r. analysis and X-ray crystallography.

The [1,2,4]triazolo[5,1-c][1,2,4]triazine ring system has been
prepared by different methods: (i) from hydrazino!~3 or 34-
diamino-1,2,4-triazines * and carbon-inserting reagents; (ii) from
3-hydrazino-1,2,4-triazoles and «-dicarbonyl compounds,’~’
and (i) from 1,24-triazole-5-diazonium salts and active-
methylene compounds.®-1°

We now describe different synthetic procedures to obtain this
heterocyclic system [(8)—(18), (25)—(31), (47—(49), and (50)—
(58)] from 4-amino-6-methyl-3-methylthio-5-ox0-4,5-dihydro-
1,2,4-triazine (1). The first-row compounds of Scheme 1 [(1),
(2)—(4), (5)—(7), and (8)—(16)] have already been described.'*

Results and Discussion

The iminophosphorane (19), readily available from amine (1)
and triphenylphosphine dibromide, reacted with aryl isocyan-
ates in dry benzene at room temperature to give the cor-
responding 1,3-diaryl-1,3-diazetidine-2,4-di-imines (20)—(24)
as crystalline solids in good yield (55—76%) (Table 1).

When compounds (20)—(24) were heated in aqueous ethanol
for 14 h they underwent ring cleavage followed by cyclization to
give the corresponding triazolotriazines (8), (12), and (16)—(18)
as crystalline solids in good yield (51—77%) (Table 2).

This conversion is a useful alternative to the previously
reported method !! for the preparation of triazolotriazines from
the iminophosphoranes (5)—(7) when Ar! = Ar2. On the other

hand, compound (19) reacted with NN’-diphenylthiourea in dry
benzene at reflux to give a mixture of the triazolotriazine (8) and
7-anilino-3-methyl-4 H-[1,3,4]thiadiazolo[2,3-c][1,2,4]triazin-
4-one (60) as the major product.!? We believe that this
conversion (19) — (8) must follow the mechanism sug-
gested!? for the reaction of iminophosphoranes with NN’-
disubstituted thioureas. This involves the formation of the
guanidine derivative (61) which undergoes cyclization followed
by elimination of methanethiol to give compound (8) (Scheme 2,
pathway a). Presumably, the conversion (19) — (60) involves
displacement of the methylthio group at position 3 by the
sulphur atom of the thiourea to give the intermediate (62),
which by [2 + 2]cycloaddition followed by elimination of
aryliminophosphorane leads to product (60) (pathway b).
Compound (1) reacted with anhydrous hydrazine to give the
hydrazino derivative (32) which, by action of aryl aldehydes in
equimolecular amounts in ethanol solution, led to the
hydrazones (33) and (34). Preparation of iminophosphoranes
(35) and (36) was achieved by reaction of triphenylphosphine
dibromide with hydrazones (33) and (34) in the presence of
triethylamine. Compounds (35) and (36) in turn reacted with
alkyl and aryl isocyanates in dry benzene at room temperature
to give the corresponding triazolotriazines (37)—(46) in
excellent yield (77—97%) (Table 3). Similar results were
achieved by using isothiocyanates in place of isocyanates.
Iminophosphoranes (5—(7) and (35), (36) react with acyl
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(56) (50)—(58) (59) (57)—-(58)
(8) Ar! = Ar? = Ph (25) Ar' = Ar? = Ph (42) Ar' = Ph,Ar? = p-MeC¢H,
(9) Ar! = Ph,Ar? = p-CIC(H, (26) Ar' = Ph,Ar? = p-MeOC¢H, (43) Ar! = Ph,Ar? = Pr
(10) Ar' = Ph, Ar® = p-MeOC,H, (27) Ar' = Ph,Ar®> = p-MeC(H, (44) Ar' = mp-(MeO),C¢H,, Ar? = Ph
(11) Ar! = p-CIC¢H,, Ar?> = Ph (28) Ar! = Ph, Ar? = p-BrC(H, (45) Ar' = mp-(MeO),C¢H;, Ar? = p-CICcH,
(12) Ar! = Ar? = p-CIC¢H, (29) Ar' = Ph, Ar? = p-NO,C¢H, (46) Ar' = mp-(MeO),C¢H;, Ar> = p-MeOCH,
(13) Ar' = p-CIC(H,, Ar®> = p-MeOCH,  (30) Ar' = p-CIC(H,, Ar*> = p-MeC¢H,  (47) Ar? = Ph
(14) Ar' = p-MeOCH,, Ar> = Ph (31) Ar' = p-MeOCH,, Ar> = p-MeC(H, (48) Ar’> = p-MeOC.H,
(15) Ar! = p-MeOC¢H,, Ar? = p-CIC(H, (33) Ar! = Ph (49) Ar? = l-naphthyl
(16) Ar' = Ar? = p-MeOC.H, (34) Ar' = mp-(MeO),CH, (50) Ar> = Ph
(17) Ar' = m-MeOCH,, Ar> = p-MeOCH, (35) Ar' = Ph (51) Ar? = p-MeOC(H,
(18) Ar' = Ar = 1-naphthyl (36) Ar' = m, p-(MeO),CH, (52) Ar? = p-MeC4H,
(20) Ar? = Ph (37) Ar' = Ar? = Ph (53) Ar? = p-BrCH,
(21) Ar? = p-CIC,H, (38) Ar' = Ph, Ar? = p-CIC(H, (54) Ar? = p-NO,C.H,
(22) Ar? = p-MeOC¢H, (39) Ar! = Ph,Ar? = p-MeOC¢H, (55) Ar? = 2-naphthyl
(23) Ar? = m-MeOC¢H, (40) Ar' = Ph,Ar? = m-MeOC¢H, (57) Ar? = Ph,X = EtO
(24) Ar? = 1-naphthyl (41) Ar' = Ph,Ar? = l-naphthyl (58) Ar? = Ph,X = Me,N

Scheme 1. Reagents and conditions: i, Ar'"NH, heat; ii, Br,PPh;-Et;N; iii, Ar2NCO; iv, Ar>’COCI-Et;N; v, aq. EtOH, heat (Ar! = Ar?); vi,
NH,NH,; vii, Ar'CHO; viii, NH,NH,, heat; ix, HC(OEt); or Me,NCH(OMe),

Table 1. 1,3-Diaryl-1,3-diazetidine-2,4-di-imines (20)—(24)

Crystal Yield M.p.

Compd. form (%) °C) Solvent
(20) White plates 55 210—202 CH,Cl,-ether
(21) White prisms 75 202—205 CH,Cl,-ether
22) White prisms 76 203—204 CH,Cl,-ether
(23) White prisms 58 100—102 CHCl;—ether
(24) White prisms 67 210—212 CHCl,—ether

Found (%) Required (%)
f———";\ — A N
C H N Formula C H N
52.7 40 255 C,,H,,N,,0,S, 52.73 4.06 25.62
46.7 3.1 227 C,4H,,CI,N;,O,S, 46.83 327 22.76
514 43 229 C,6H36N1004S, 51.47 432 23.08
514 43 23.0 C,6H,6N,00,S, 51.47 432 23.08
594 40 216 C;3,H,6N,0,0,S, 59.43 4.05 21.66
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Table 2. 8-Aryl-7-arylamino-3-methyl[1,2,4]triazolo[5,1-c][1,2,4]triazin-4(8 H )-ones

Found (%) Required (%)
Crystal Yield M.p. Lit. m.p. — , A \
Compd. form %) (°C) (°C) C H N Formula C H N
8 Prisms 77 336—338 335—337
(12) White prisms 51 181—183 183—185
(16) White needles 65 283-—284 282284
a7 Prisms 71 221-—223 60.2 48 222 C,oH,gNsO, 60.31 4.79 22.21
(18) Plates 74 278—280 7.7 44 19.9 C,sH zsN,O 71.76 433 20.08
“Ref. 11.
Table 3. 7-Arylamino-8-arylmethyleneamino-3-methyl[ 1,2,4]triazolo[5,1-c][ 1,2,4]triazin-4(8 H )-ones (37)—(46)
Found (%) Required (%)
Crystal Yield M.p. ——t— I A S
Compd. form %) °C) Solvent C H N Formula C H N
37 White plates 80 265—266 EtOH 62.5 44 28.4 C,sH,sN,O 62.60 4.38 28.39
(38) White needles 93 262—263 EtOH 5695 3.6 25.7 C,sH,4CIN,O 56.92 3.7 25.81
(39) White needles 84 260—262 EtOH 60.7 45 26.1 C,,H{;N,0, 60.79 4.56 26.12
(40) White needles 77 232—234 EtOH 60.8 4.5 2605 C,4H,,N,O, 60.79 4.56 26.12
(41) White prisms 86 288-—289 EtOH 66.7 435 248 C,,H,;N,O 66.82 433 24.79
(42) White needles 95 242244 EtOH 63.4 4.7 27.2 C,,H,;N,0O 63.50 477 27.28
(43)° White needles 69 204—206 EtOH 57.8 54 314 C,sH;;N,O 57.87 5.50 31.49
(44) White needles 92 214—216 EtOH 59.3 4.6 24.1 C,0H4N,0, 59.25 4.72 24.18
(45) White needles 97 210212 EtOH 54.5 4.1 223 C,0H,5CIN,O, 54.61 4.12 22.29
(46) White needles 95 222224 EtOH 578 4.7 224 C,,H,;N,0, 57.92 4.86 22.52
“This compound is the 7-propylamino derivative.
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Scheme 2.

chlorides in dry benzene at reflux temperature in the presence of
triethylamine to give the triazolotriazines (25)—(31) and (50)—
(55) respectively (Table 4).

Hydrazinolysis of compounds (37)—(46) and (50)—(55) gave
the corresponding 8-aminotriazolotriazines (47)—(49) and (56)
in good yield (59—73%) (Table 5).

Compound (47) reacted with triethyl orthoformate, and
compound (48) with NN-dimethylformamide dimethyl acetal,
to afford respectively compounds (57) (X = OEt, Ar?2 = Ph)
and (58) (X = NMe,, Ar? = p-MeOC¢H,). Attempted cycliz-
ation of compounds (57) and (58) to the tricyclic derivative (59)
by heating failed.

Synthesis, Structure, and Reactivity of the 1,3-Diazetidine-2.4-
di-imines (20)—(24)—The first indication of a diazetidine

structure was obtained from electron-impact mass spectrometry:
all the compounds showed an intense peak at M™*/2. Since
another intense peak corresponded to a [Ar?’N=C=NAr?]*"
mass, it was concluded that the compounds probably had a
‘dissymmetrical’ structure as shown in Figure 1.

Chemical-ionization mass spectra showed that the molecular-
ion peak had very low intensity, peaks are also found at
M* — 56.

'H and '*C n.m.r. spectra clearly showed that there was only
one group of signals for the Ar? residue. In order to determine
the molecular structure, a sample of compound (21) (Ar? = p-
CICcH,) was dissolved in aqueous ethanol at room
temperature, and by slow evaporation white crystals were
obtained which were suitable for an X-ray study. The structure
was solved and surprisingly enough it was that of compound
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Table 4. 7-Aryl-8-aryl(arylmethyleneamino)-3-methyl[ 1,2,4]triazolo[ 5,1-c][1,2,4]triazin-4(8 H )-ones. (25)—(31) and (50)—(55)

Found (%) Required (%)
AL

Crystal Yield M.p. —— . -
Compd. form %) ¢C) Solvent C H N Formula C H N
(25) White needles 72 263-—265 CHCl, 67.4 43 23.0 C,;H,5N,O 67.32 4.32 23.09
(26) White needles 70 238—240 EtOH 64.8 4.5 20.9 C,sH,sN;0O, 64.86 4.54 21.01
27 Yellow plates 57 274—276 EtOH 68.1 4.6 220 C,sH,;sN;O 68.13 4.76 22.07
(28) White prisms 81 252—254 EtOH 534 3.0 18.3 C,-H,BIN,O 53.42 3.16 18.32
(29) Yellow prisms 77 123—125 EtOH 58.6 33 24.0 C,,H,,N,O, 58.62 347 24.13
30) Yellow prisms 65 221—223 CHCl, 61.4 39 19.8 C,sH,4CIN,O 61.46 4.01 19.91
31) White prisms 76 283-—285 CHCl, 65.6 49 20.1 C,oH,N,O, 65.69 493 20.16
(50) White needles 72 205—206 EtOH 65.4 42 253 C,sH 4 N;O 65.45 427 25.44
(51) White plates 73 240—241 EtOH 63.2 44 233 C,oH;¢Ng¢ 63.33 4.48 23.32
(52) White needles 80 242—243 Benzene  66.3 4.6 243 C,sH (N0 66.27 4.68 24.40
(53) White needles 83 249—250 Benzene  52.8 3.2 20.5 C,gH,3BrN,O 52.83 3.20 20.53
(54) White needles 71 262—263 Benzene  57.6 35 26.1 C,sH;3N,0, 57.56 3.42 26.17
(55) White needles 68 234236 Benzene  69.4 42 22.0 C,,H,;(N,O 69.46 424 22.09
Table 5. 8-Amino-7-aryl(arylamino)-3-methyl[1,2,4]triazolo[5,1-c][ 1,2,4]triazin-4(8 H )-ones. (47)—(49) and (56)
Found (%) Required (%)
Crystal Yield M.p. ———— A —
Compd. form %) °C) Solvent C H N Formula C H N
47) White needles 68 312—313 EtOH 51.2 43 38.0 C,;H;N;0 51.36 431 38.11
(48) White prisms 70 322—324 EtOH 50.2 46 340 C,,H3N,0, 50.17 4.56 34.13
(49) White needles 73 312—314 EtOH 58.6 42 31.8 C,sH,3N,O 58.63 4.26 31.90
(56) White plates 59 270—272 EtOH 56.3 4.7 327 C,,H,,N,O 56.24 472 32.79
Table 6. Geometry of the hydrogen interactions (see Figure 2 for symmetry codes)

X-H---Y Symmetry X-H (A) X---Y(A) H-.- Y (A) X-H--- Y (°)
O(W1)-H(1A)-0(24) il 0.91(18) >3.5 2.73(18) 162(13)
O(W1)-H(1B)-N(2) iv 1.03(10) 2.703(8) 1.81(11) 144(8)
N(10)-H(10)-O(W1) i 0.86(5) 2.796(8) 1.95(5) 166(5)
O(W2)-H(2A)»-N(2") iv 0.99(10) 2.831(6) 1.94(10) 149(8)
O(W2)-H(2B)-0(24) il 1.19(18) 2.988(6) 1.96(17) 142(12)
N(10")-H(10")-O(W2) iii 0.95(4) 2.791(5) 1.90(4) 157(4)

Ar2
0 | M2
Me//—< NN
N{ _/N—N )x’>=N—Ar2
N=SMe .= N “[Ar2N==C=NAr2]*"

0 N

\T\ mSMe
Melx

e N’N

Figure 1.

(12) (Ar! = Ar? = p-CIC¢H,). Thus the isomerization we
carried out by heating for 14 h in aqueous ethanol took place by
simple dissolution at room temperature.

The crystal structure of compound (12) is shown in Figure 2.
There is a molecule of water, per molecule of (12), involved in a
network of hydrogen interactions (see Table 6) which pack the
two independent molecules in such way that there is almost a
translation between both, except for the relative position of one
p-chlorophenyl ring which has a different torsion angle in the
adjoining bond [see Figure 2: C(7)-N(8)-C(17)-C(22) 56.5(8)
vs. C(7)-N(8)-C(17")-C(22") —66.1(7)°]. The other two
torsion angles have similar values, C(11)-N(10)-C(7)-N(6)
—2.0(8), C(T)-N10)-C(11)-C(12) 6.5(8)° vs. —12.2(8) and
15.8(8)° for the corresponding ones in the primed molecule
(Figure 2). Table 7 gives the main bond lengths and angles, the

ranges of values for the phenyl rings being [1.358(9)—1.408(7) A
and 118.3(5)—122.2(6)°]. The bridging N atoms are planar,
with angles of 125.8(4), 117(4), and 117(4)°, and 126.9(4), 114(3),
and 119(3)° for N(10) and N(10) respectively. The reader
should note the asymmetry in the angular values of the external
junctions to the atoms C(11), C(7), N(8), and C(4) (and the
corresponding primed ones), and the irregular distribution in
the values of the intracyclic ring angles in the triazolotriazine
system.

Using dichloromethane as solvent (see Table 1) we obtained,
by slow evaporation at room temperature, true crystals of
diazetidine (21). The structure is shown in Figure 3. Table 8
gives the main geometrical parameters of the molecule (21), the
ranges in the aromatic rings being 1.359(12)—1.400(15) A and
118.1(8)—122.6(9)°. It should be noted that the values of the
internal bonds angles at N(1) and N(3) are lower than the
corresponding ones at C(2) and C(4), carbon atoms that present
more asymmetry in the values of the bond angles external to the
ring. The relative twist of one p-chlorophenyl ring with respect
to the other (see Figure 3) and torsion angles at N(1)-C(19) and
at N(3)-C(25) are also noteworthy.

The crystal contains one molecule of dichloromethane in the
unit cell. The structure shows two important facts: (i) the
diazetidine is ‘symmetrically’ substituted (as represented in
Scheme 1); (ii) both heterocyclic rings are turned towards one
p-chlorophenyl substituent (Z,Z-configuration). These two
properties can be described by the values of the torsion angles at
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Table 7. Selected geometrical parameters for the two molecules (unprimed and primed respectively) in compound (12)

Bond lengths (A)

N(1)-N(2) 1.383(6) 1.385(6) N(5)-N(6) 1.398(6) 1.409(5)
N(1)-C(9) 1.303(6) 1.298(6) N(2)}-C(3) 1.299(7) 1.301(7)
N(5)-C(9) 1.344(6) 1.353(6) N(5)-C(4) 1.386(6) 1.385(6)
N(6)-C(7) 1.312(6) 1.305(6) N(8)>C(9) 1.381(6) 1.374(6)
N(8)-C(7) 1.382(6) 1.383(6) N@®)»C(17) 1.443(6) 1.437(6)
N(10-C(7) 1.355(6) 1.351(6) N(10)-C(11) 1.419(6) 1.415(6)
C(3-C4) 1.468(6) 1.466(7) C(3)-C(23) 1.504(6) 1.494(8)
C(4)-0(29) 1.203(6) 1.214(6) CI(1)-C(14) 1.750(6) 1.751(5)
Cl(2)-C(20) 1.747(6) 1.735(5)
Bond angles (°)
C(9)-N(1)-N(2) 113.0(4) 113.8(4) C(3)-N(2)-N(1) 122.9(4) 122.5(4)
N(Q2)-C(3)»-C@4) 125.0(5) 124.8(5) C(3)-C(4)-N(5) 108.6(5) 107.4(4)
C(4)>-N(5)-C©9) 123.0(4) 122.5(4) N(5)-C(9)»-N(1) 127.4(5) 127.0(4)
C(3)-C(4)-0(24) 127.6(5) 127.0(5) N(5)-C(4)-0(24) 123.7(5) 123.6(5)
C(4)-N(5)-N(6) 123.8(4) 125.4(4) N(1)-C(9)-N(8) 127.8(5) 127.6(5)
C(9)-N(5)-N(6) 113.2(4) 112.1(4) N(5)-N(6)-C(7) 102.5(4) 102.8(4)
N(6)-C(7)-N(8) 113.1(4) 113.4(4) C(7-N(8)>C(9) 106.3(4) 106.4(4)
N(8)C(9)-N(5) 104.8(4) 105.4(4) C(9)-N(8)»-C(17) 123.6(4) 124.9(4)
C(7)-N(8)-C(17) 129.8(4) 128.6(4) N(8)-C(7)-N(10) 121.3(5) 120.0(4)
N(6)-C(7)-N(10) 125.6(5) 126.6(4) N(10)-C(11)-C(12) 124.1(5) 124.1(4)
N(10)-C(11)-C(16) 116.6(5) 116.3(4) N(@8)»-C(17)-C(18) 119.1(5) 118.5(4)
N(8)-C(17)-C(22) 119.4(5) 120.1(5)
N(2%)
[N ct(1”)
V024
4
a !
0u(2HBb

Cl2"

Bow
N(107)«.77b
‘/
0(24"

Figure 2. A view of the two crystallographically independent molecules of compound (12), showing the hydrogen-bond network; the italic letters

denote the symmetry operations involved:

B 1 13 iy —
i=1l—x, ~3+yi-zpii=x3-pi+zii=2-xy—-33-z5iv=xy7z

C(2)-N(5) and C(7)-S(1), plus the corresponding ones on the
other site (see Table 8). This explains the n.m.r. spectra. For
instance, that of compound (21) recorded at 300 MHz in CDCl,
(Figure 4) shows two AA’BB’ systems, which are tentatively
assigned.

To assign the '*C n.m.r. spectra of compound (21) it is
necessary to study those of compounds (1) and (19) (Table 9).
Long-range coupling constants, in particular with *!P in the
iminophosphorane, allow the assignment of all signals (Table 9).

It is now possible to discuss the spectra of compound (21)
recorded at 7S MHz in CDCI; (Figure 5). The most remarkable
feature is the great difference in chemical shifts between carbons
ortho to the diazetidine ring in p-chlorophenyl substituents
(1194 and 129.1 or 129.7 p.p.m.). Similar behaviour was
observed in N-phenylpyrazoles (the effect of a meta chlorine is
insignificant).!4

The n.m.r. study confirms that the compound has the same
structure in the solid state and in solution: a 1,3-diaryl-1,3-
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Table 8. Selected geometrical parameters for compound (21)

Bond lengths (A)

N(1)-C(2) 1.408(12)
N(3)-C(2) 1.387(9)
N(6)-C(7) 1.352(12)
N(6)-C(11) 1.395(11)
N(1)-C(19) 1.400(10)
C(2)-N(5) 1.266(11)
C(7)-N(8) 1.303(12)
C(10)-N(9) 1.264(15)
N(5)-N(6) 1.440(11)
N(8)-N(9) 1.403(11)
C(7)»-S(1) 1.734(8)
C(33)-S(1) 1.802(20)
C(10)-C(31) 1.501(25)
C(10y-C(11) 1.482(16)
C(11)-0(1) 1.199(14)
C(22)-CI(1) 1.727(10)
C(40)-CI(3) 1.768(11)
Bond angles (°)

C(2)-N(1)-C4) 88.4(6)
C(2)-N(1)-C(19) 134.7(7)
C(4)-N(1)-C(19) 136.0(7)
N(1)-C(2)-N(3) 91.7(6)
N(1)-C(2)-N(5) 126.7(7)
N(3)-C(2)-N(5) 141.6(8)
N(5)-N(6)-C(7) 119.1(6)
N(5)-N(6)-C(6) 116.7(7)
C(7)-N(6)-C(11) 122.9(7)
C(7)»-S(1)-C(33) 99.7(6)
Torsion angles (°)
C(2)-N(1)-C(19)-C(20) 162.8(8)
C(4)-N(1)-C(19)-C(20) —2.1(13)
N(6)-N(5)-C(2)-N(1) —173.1(7)
N(6)-N(5)-C(2)-N(3) 6.8(15)
C(2)-N(5)-N(6)-C(7) —126.0(8)
N(6)-C(7)-S(1)-C(33) —177.8(8)

N(1)-C(4) 1.398(9)
N@3)-C(4) 1.410(12)
N(13)-C(14) 1.392(12)
N(13)-C(18) 1.392(10)
N(3)-C(25) 1.412(11)
C(4)-N(12) 1.276(11)
C(14)-N(15) 1.276(10)
C(17)-N(16) 1.292(14)
N(12)-N(13) 1.381(8)
N(15)-N(16) 1.393(11)
C(14)-S(2) 1.738(8)
C(34)-S(2) 1.797(18)
C(17-C(32) 1.503(14)
C(17)-C(18) 1.446(11)
C(18)-0(2) 1.217(12)
C(28)-CI(2) 1.751(11)
C(40)-CI(4) 1.723(14)
C(2)-N(3)-C(4) 88.7(6)
C(2)-N(3)-C(25) 133.3(7)
C(4)-N(3)-C(25) 136.8(7)
N(1)}-C(4)-N(3) 91.1(6)
N(1)-C(4)-N(12) 125.7(7)
N(3)-C(4)-N(12) 143.1(7)
N(12)-N(13)}-C(14) 115.7(6)
N(12)-N(13)-C(18) 121.0(6)
C(14)-N(13)-C(18) 120.5(7)
C(14)-S(2)-C(34) 100.8(5)
C(2)-N(3)-C(25)-C(30) —117.3(10)
C(4)-N(3)-C(25)-C(30) 46.3(13)
N(13)-N(12)-C(4}-N(1) —177.2(7)
N(13)-N(12)-C(4)-N(3) 6.7(16)
C(4)-N(12)-N(13)-C(14) —144.0(7)
N(13)-C(14)-S(2)-C(34) —171.3(7)

Table 9. '3C Chemical shifts (p.p.m. from SiMe, and coupling constants (Hz) of compounds (1) and (19) in CDCl,

1

ZN,N\G Me
Tk
MeS” 3 r~|u. (o]
NX
X
Compound C-3 C-5 C-6 SMe 6-Me E A \
() X =H, 160.4 152.5 153.6 13.8 17.0
37 3.5(Me) 37 2.8(Me) 2J 7.0(Me) 171420  1J129.2
(19) X = PPh,* 161.7 153.5 151.4 14.9 17.5 130.2(C) 17 100.7(3'P)
37 3.8 (Me) 37 3.0(Me) 2J 70(Me) 171417 'J129.2 132.8(C,) 2J9.73'P)
311.403'P) 37 3.8(3'P) 128.5(C,,) 37 124(3'P)
131.8(C,) *J 2.8(3'P)

¢ The assignment of phenyl chemical shifts and coupling constants (**C-3'P) in the iminophosphorane are consistent with literature results (B. E.
Mann and B. F. Taylor, ‘'3C NMR Data for Organometallic Compounds,” Academic Press, London, 1981, p. 127.

diazetidine-2,4-di-imine of Z,Z-configuration. To explain the
formation of a fragment [Ar’N=C=NAr?]*" in the mass
spectrum from a structure like (21) (m/z 262 and 264) it is
necessary to assume that the product is in equilibrium with the
other, non-symmetric, structure (Figure 6).

Coming back to the chemistry, there are two points to
discuss: the mechanism of formation of compound (21) and the
mechanism of the transformation (21) — (12), choosing as
examples the molecules whose structures have been established
by X-ray crystallography.

The formation of the diazetidine presumably involves an
initial aza-Wittig reaction between the phosphorane (19) and p-
chlorophenyl isocyanate to give a carbodi-imide which, under
reaction conditions, undergoes a [n?; + n2,] cycloaddition to
give the diazetidine (21). This assumption is supported by the
fact that attempts to prepare compounds (20)—(24) from
compound (19) and 1,3-diaryl-1,3-diazetidine-2,4-diones, avail-
able from aryl isocyanates and tributylphosphine,'® were
unsuccessful.

Although the N-aminoheterocycles 1-amino-4,6-diphenyl-2-
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Cl3 C(40)

Cl(4)

Figure 3. A view of the structure of compound (21), as seen projected
onto the best plane through the diazetidine ring

Cl
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Me Me
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NN N N
MeS \N=< >:N/ SMe
2.65 2.65
N
6.91
7.12
Cl
Figure 4.

pyridone and (1) show structural similarity, their iminophos-
phoranes (63) and (19) exhibit striking differences in their
reactions toward aryl isocyanates. The former leads to
mesoionic derivatives of the 1,3,4-oxadiazolo[3,2-a]pyridine
ring system (64) ' whereas the latter leads to 1,3-diaryl-1,3-
diazetidine-2,4-di-imines (20)—(24).

The formation of 1,3-diazetidine-2,4-di-imines by dimeriz-
ation of carbodi-imides is a case of pericyclic reaction of
cumulenes.!” It has been known for a long time (for instance, the
dimerization of diphenylcarbodi-imide) ' but all examples thus
far concern symmetrical compounds (Figure 6, A = B). Thus,
there is no problem of regioselectivity. Moreover, no X-ray
structure of a 1,3-diazetidine-2,4-di-imine having been deter-
mined, the configuration of the imino groups was unknown
(there are reports on the molecular structure of 1,3-diazetidine-
2,4-diones, dimers of isocyanates).!® In the case of endocyclic
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carbodi-imides, the bond between the substituents imposes a
E,E-configuration for the di-imine.2%-2!

Since the Z,Z-configuration of compound (21) is more
crowded than the E,E-configuration, the kinetic product here
described for the first time would be useful to test whether or not
the allowed [n2, + n2,] mechanism was concerted.

The last point concerns the transformation (21) — (12)
and, in general, of 1,3-diazetidine-2,4-di-imines (20)—(24) into
triazolotriazines (8)—(18). We have established that the re-
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Table 10. Crystal analysis parameters at room temperature for compounds (12) and (21)

a12) (1)

Formula C,,H,,CI,N,0-H,0 C,.H,,C1,N,,0,S,-CH,Cl,
Crystal system Monoclinic Triclinic
Space group P2,/c P
a(A) 15.661 9(7) 11.095 2(5)
b(A) 18.853 6(7) 16.711 4(10)
c(A) 12.474 7(4) 9.508 0(3)
o () 90 96.554(4)
B () 104.669(3) 114.371(2)

Y ) 90 94.659(5)
V(A3) z 3365.5Q2), 8 1.579.2(1), 2
D (g cm™), F(000) 1.511, 1 664 1.473, 716
p (em™) 357 58.6
Crystal size (mm) 0.33—0.20 0.43—0.07
6 max (°) 65 65
Total data 6 066 4710
Observed data 4515 [3o(/)] 2733 [3o(J)]
Final R, R,, 0.083, 0.083 0.080, 0.076

action needs a protic solvent, like ethanol or water, to proceed
and that methanethiol is evolved. Thus the reaction corre-
sponds to the following stoicheiometry:

(21) — (12) + (1) + MeSH + CO,

We believe that this conversion involves initial cleavage of
one C=N exocyclic bond to give the amine (1) and the
corresponding 2-imino-1,3-diazetidin-4-one (65) which under-
goes ring-opening to give the carbamoyl guanidine (66);2%2
further decarbonylation then leads to the guanidine derivative
which cyclizes to compound (12) (Scheme 3).

Ar
Q Me

N >—\
0= D=n—i_
N MeS\:N

Ar

(21 — (1) +

(65)

|
wesl. \Iﬂ

ArNH< /N

COzH

r

6)

l

(12) + MeSH + CO2
Scheme 3.

c
l
N—
|
A
6

(

Experimental
M.ps were determined with a Kofler hot-stage microscope.
Spectral characterizations were performed with the following

instruments: ir., Nicolet FT-5DX; 'H n.m.r., Varian FT-80
(SiMe, internal reference; all chemical shifts expressed as &-
values); 1*C n.m.r. of compounds (1), (19), and (21) and 'H
n.m.r. of compound (21) were recorded on a Varian XL-300
using standard conditions; mass spectra (70 eV), Hewlett-
Packard 5993 C. Combustion analyses were performed with a
Perkin-Elmer 240 C instrument.

Crystal-structure Determination of Compounds (12) and
(21).—Crystal data are given in Table 10. Data were collected
on a Philips PW 1100 diffractometer with graphite-monochrom-
atized Cu-K, radiation and bisecting geometry (®-0 mode, 1.5°
scan width). Two reflexions were measured every 90 min in
order to check the crystal stability. Unit-cell parameters were
refined by least-squares from the 20 values (2 < 8 < 45) of 66
and 68 reflexions respectively. The structures were solved by
direct methods?? and the refinement was carried out by full-
matrix least-squares based on F,,,. All hydrogen atoms were
located on a different map and were included in the refinement
isotropically. The weights were choosen as w = K/[f(F,,)][g-
(sin 8/A)], first fitting AF versus F,, to obtain the ffunction, and
then AF(f(F,,,) versus sin 8/A to obtain the g function, K being a
scale factor to assure {w-A2F) ~ 1. The highest final residual
electron density was 0.51 and 0.62 e A3 respectively. Final
atomic co-ordinates for the non-hydrogen atoms are given in
Tables 11 and 12. Most of the calculations were performed with
the XRAY76 System?* and the scattering factors were taken
from the International Tables for X-Ray Crystallography.?%*

Reagents—4-Amino-6-methyl-3-methylthio-5-0x0-4,5-
dihydro-1,2,4-triazine* (1), 4-amino-3-arylamino-6-methyl-5-
0x0-4,5-dihydro-1,2,4-triazines *!!  (2)—(4), 3-arylamino-6-
methyl-5-oxo0-4-triphenylphosphoranylideneamino-4,5-di-
hydro-1,2,4-triazines !' (5)—(7), and 4-amino-3-hydrazino-6-
methyl-5-oxo0-4,5-dihydro-1,2,4-triazine* (32) were prepared
following the methods described in the literature.

6- Methyl-3-methylthio-5-0xo-4-triphenylphosphoranylidene-
amino-4,5-dihydro-1,2,4-triazine (19).—A solution of bromine

* Supplementary data available [No.: SUP 56619 (35 pp.)] orthogonal
co-ordinates, isotropic and anisotropic thermal parameters for non-
hydrogen atoms, hydrogen co-ordinates and thermal parameters, and
full lists of bond lengths and angles, torsion angles, least-squares planes,
and dihedral angles. See Instructions for Authors (1986), J. Chem. Soc.,
Perkin Trans. 1, 1986, issue 1.
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Table 11. Final atomic co-ordinates for compound (12), with e.s.d.s in
parentheses

Atom X y z

CI(D) 0.286 43(13) 0.18509(9) —0.168 20(17)
Cl(2) 0.714 59(11) 0.496 87(10) 0.617 04(12)
N 0.469 57(29) 0.673 47(22) 0.173 08(36)
N(2) 0.435 78(30) 0.728 68(23) 0.102 04(39)
C@3) 0.388 75(37) 0.718 78(29) 0.001 31(48)
C4) 0.364 22(37) 0.649 27(27) —0.050 36(47)
N(5) 0.401 19(27) 0.596 94(21) 0.025 15(33)
N(6) 0.390 69(27) 0.524 32(20) 0.003 26(35)
C(7) 0434 69(32) 0.495 90(26) 0.097 02(42)
N(®) 0.473 95(28) 0.545 69(21) 0.175 40(34)
C©9) 0.449 88(32) 0.611 28(26) 0.128 08(40)
N(10) 0.442 73(29) 0.425 52(22) 0.119 19(36)
C(11) 0.402 91(33) 0.370 31(26) 0.046 19(45)
C(12) 0.357 02(36) 0.38077(29) —0.062 05(43)
C(13) 0.321 30(40) 0.32410(31)  —0.129 09(50)
C(14) 0.33214(39) 0.25703(31) —0.08461(52)
C(15) 0.377 16(45) 0.245 03(30) 0.022 87(56)
C(16) 0.41291(40) 0.302 01(31) 0.088 57(50)
C(17) 0.534 49(34) 0.536 03(26) 0.282 71(42)
C(18) 0.513 61(36) 0.564 01(29) 0.374 69(45)
C(19) 0.571 34(43) 0.553 73(32) 0.478 34(47)
C(20) 0.646 48(40) 0.51507(31) 0.485 74(47)
C(21) 0.669 41(39) 0.489 78(36) 0.394 20(52)
C(22) 0.611 86(36) 0.500 44(33) 0.290 48(44)
C(23) 0.355 46(47) 0.78249(32) —0.069 53(54)
0(24) 0.320 72(29) 0.63725(21) —0.14277(32)
CI(1") 0.764 89(10) 0.138 94(7) 0.339 28(14)
Cl(2) 1.196 81(12) 0.435 29(9) 1.122 21(12)
N(1) 0.964 70(30) 0.623 81(20) 0.687 85(36)
N(2) 0.931 99(30) 0.682 22(21) 0.623 02(38)
C(3) 0.888 05(34) 0.676 60(26) 0.519 84(45)
c@é) 0.867 01(36) 0.609 47(26) 0.459 75(43)
N(5) 0.901 46(26) 0.553 72(19) 0.529 67(34)
N(6) 0.893 76(27) 0.481 33(19) 0.500 80(33)
C(7) 0.934 04(32) 0.450 00(23) 0.593 00(40)
N(@&) 0.968 65(27) 0.496 87(20) 0.678 25(32)
c9) 0.946 48(32) 0.563 67(25) 0.636 46(41)
N(10")  0.943 28(27) 0.379 37(20) 0.610 52(34)
C(117)  0.898 55(31) 0.324 82(24) 0.540 53(40)
C(12)  0.85356(35) 0.334 70(26) 0.431 27(45)
C(13)  0.81148(38) 0.277 60(28) 0.368 10(48)
C(14’)  0.817 39(34) 0.210 72(26) 0.418 14(45)
C(15)  0.862 15(39) 0.200 22(28) 0.525 37(52)
C(16")  0.903 11(38) 0.256 57(27) 0.587 48(50)
c(17) 1.023 27(32) 0.481 89(23) 0.787 03(39)
C(18) 1.109 49(35) 0.506 25(28) 0.814 37(45)
C(19) 1.162 21(38) 0.492 04(30) 0.918 25(47)
C(20") 1.129 29(37) 0.452 74(25) 0.991 57(41)
C@2r) 1.043 58(40) 0.428 07(28) 0.964 58(46)
C(22))  0.98998(38) 0.443 5927 0.860 97(43)
C(23’)  0.85562(53) 0.74297(32) 0.457 26(62)
O(24’)  0.827 39(26) 0.601 79(19) 0.363 41(30)
O(W1) 0.470 64(85) 0.862 09(32) 0.180 10(56)
O(W2) 0923 61(28) 0.814 36(22) 0.727 71(35)

(2.16 g,0.0135 mol) in dry benzene (15 ml) was added dropwise
to a stirred solution of triphenylphosphine (3.53 g, 0.0135 mol)
in dry benzene (60 ml) at 0—S5 °C under nitrogen. The mixture
was stirred for 1 h and then allowed to warm to room
temperature. A solution of 4-amino-6-methyl-3-methylthio-5-
0x0-4,5-dihydro-1,2,4-triazine (1) (2.32 g, 0.0135 mol) and
triethylamine (2.73 g, 0.037 mol) in dry benzene (25 ml) was
added; after the mixture had been heated for 4 h under reflux,
triethylammonium bromide was deposited. The salt was
separated by filtration and the filtrate was concentrated to
dryness to afford a crude product, which was crystallized from
ethanol to give the title phosphorane (19) (3.56 g, 619%) as yellow

Table 12. Final atomic co-ordinates for compound (21), with es.d.s in
parentheses

Atom X y z

S(1) 0.674 5(2) 0.022 9(1) 0.265 7(3)
CI(1) 0.948 9(3) —0.1557(1) —0.430 0(4)
S(2) 1.001 3(2) 0.3124(1) —0.3099(2)
Cl(2) 0.575 6(3) 0.481 2(2) 0.252 3(3)
N(1) 0.858 8(6) 0.121 6(4) —0.063 7(8)
C(2) 0.764 7(7) 0.135 2(5) —0.002 9(8)
NQ@3) 0.811 7(6) 0.2179(4) 0.039 3(7)
C4) 0.901 3(7) 0.205 5(5) —0.029 0(8)
N(5) 0.677 8(6) 0.082 3(4) 0.000 1(8)
N(6) 0.586 8(6) 0.117 5(4) 0.053 4(7)
(o(@)} 0.569 9(7) 0.090 9(4) 0.174 1(8)
N(8) 0.482 5(7) 0.1149(4) 0.222 3(8)
N(@©9) 0.399 9(7) 0.168 8(5) 0.140 0(10)
C(10) 0.407 6(8) 0.191 8(6) 0.021 5(11)
C(11) 0.501 2(8) 0.165 0(5) —0.043 2(11)
o(1) 0.506 4(6) 0.181 8(4) —0.160 1(7)
N(12) 0.987 5(6) 0.242 6(4) —0.064 4(7)
C(14) 1.051 5(8) 0.367 2(5) —0.123 5(9)
N(13) 1.025 9(5) 0.325 5(4) —0.0180(7)
N(15) 1.109 7(8) 0.440 5(4) —0.085 5(8)
N(16) 1.154 2(8) 0.480 9(4) 0.067 3(10)
C(17) 1.138 6(8) 0.443 5(5) 0.171 5(10)
C(18) 1.074 5(7) 0.360 4(5) 0.138 7(10)
0(2) 1.063 6(6) 0.321 7(4) 0.2349(7)
C(19) 0.880 8(7) 0.054 7(4) —0.148 4(8)
C(20) 0.961 2(8) 0.067 9(5) —0.226 6(10)
C(21) 0.981 9(09) 0.002 4(5) —0.309 2(11)
C(22) 0.925 2(8) —0.074 5(5) —0.319 0(10)
C(23) 0.846 7(8) —0.088 0(5) —0.238 4(10)
C(24) 0.824 8(7) —0.022 6(5) —0.155 8(9)
C(25) 0.765 8(7) 0.285 0(5) 0.096 3(9)
C(26) 0.755 4(8) 0.285 8(5) 0.236 3(9)
C(27) 0.695 1(8) 0.346 7(5) 0.284 9(11)
C(28) 0.654 6(8) 0.406 2(5) 0.194 5(10)
C(29) 0.671 9(8) 0.408 3(5) 0.060 3(10)
C(30) 0.727 9(8) 0.346 0(5) 0.0104(11)
C(31) 0.318 4(16) 0.250 8(15)  —0.060 1(33)
C(32) 1.193 8(18) 0.487 8(9) 0.336 8(13)
C(33) 0.611 9(16) 0.002 8(10) 0.407 3(17)
C(34) 1.075 3(17) 0.381 1(8) —0.3939(16)
CI(3) 0.339 7(3) 0.763 4(2) 0.401 8(3)
Cl(4) 0.545 3(6) 0.663 6(3) 0.4749(9)
C(40) 0.513 5(10) 0.762 6(7) 0.465 5(14)

prisms, m.p. 220—221 °C (Found: C, 63.9; H, 4.8; N, 12.9.
C,3H,,N,OPS requires C, 63.87; H, 4.89; N, 12.95%); Viax.
(Nujol) 3090, 1640, 1490, 1470, 1438, 1382, 1350, 1270,
1120, 1 080, 1 040, 1 030, 885, 760, 730, 720, 710, and 695 cm™!;
84(CDCl;) 8.3—7.5(15H, m), 2.60 (3H, s),and 2.30 (3 H, s); m/z
(%) 432 (M ™, 10), 276 (12), 263 (13), 262 (70), 261 (10), 185 (13),
183 (5), 152 (16), 131 (16), 122 (9), 108 (100), 107 (27), 77 (15),
and 73 (30).

General Procedure for the Preparation of 1,3- Diaryl-2,4-bis-(6-
methyl-3-methylthio-5-ox0-4,5-dihydro-1,2,4-triazin-4-ylimino)-
1,3-diazetidines (20)—(24).—Toasolution of 6-methyl-3-methyl-
thio-5-ox0-4-triphenylphosphoranylideneamino-4,5-dihydro-
1,2,4-triazine (19) (1 g, 0.0023 mol) in dry benzene (15 ml) was
added the appropriate aryl isocyanate (0.0023 mol). The
colourless solution quickly turned deep red. The reaction
mixture was stirred for 18 h at room temperature; the white
solid which separated from the pale-yellow solution was
collected by filtration, dried, and crystallized from dichloro-
methane—ether (1:1 v/v) to give the corresponding 1,3-
diazetidine-2,4-di-imine (20)—(24) as a crystalline solid. If no
precipitation occurred during the reaction, the final solution
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was concentrated to dryness and the residue was scratched with
cold ethanol (5 ml) to give a precipitate of crude diazetidine.

The following compounds were obtained (yields, m.p.s, and
analyses are given in Table 1): 1,3-diphenyl (20), v,,,.. (Nujol)
1765, 1695, 1 625, 1 500, 1470, 1 385, 1 315, 1 230, 1070, 755,
750, 720, 695, and 690 cm™'; 8, (CDCl,) 8.0—7.2 (5 H, m), 2.70
(3 H,s),and 2.00 (3 H, s); m/z (%) 273 (53), 258 (5), 197 (17), 194
(97), 187 (10), 165 (11), 161 (16), 156 (11), 129 (12), 120 (16), 119
(100), 118 (24), 115(37), 103 (31),91 (77), and 77 (65). 1,3- Bis-(4-
chlorophenyl) (21), v,.... (Nujol) 1 765, 1 700, 1 630, 1 515, 1 495,
1470, 1 310, 1085, 1 015, 825, and 750 cm™; 8, (CDCl,;) 8.6—
6.9 (4 H, m), 2.70 (3 H, s), and 2.00 (3 H, s); m/z (%) 309 (13), 307
(37), 264 (10), 262 (17), 165 (7), 153 (16), 152 (11), 151 (27), 137
(24), 125 (10), 115 (100), 102 (15), 101 (13), 99 (39), 83 (19), and
75 (21). 1,3-Bis-(4-methoxyphenyl) (22), V... (Nujol) 1765,
1 685,1625,1 505,1470,1 300, 1 250, 1 165, 1 035, 830, 750, and
715 cm!; 8 (CDCIl;) 8.1—6.5 (8 H, m), 3.90 (3 H, 5), 3.80 (3 H,
s), 2.65 (6 H, s), and 2.05 (6 H, s); m/z (%) 303 (47), 255 (6), 254
(32), 240 (6), 239 (37), 205 (5), 157 (17), 149 (15), 148 (47), 147
(100), 134 (15), 133 (57), 116 (15), 105 (16), 86 (17), 84 (25), and
77-(12). 1,3-Bis-(3-methoxyphenyl) (23), V... (Nujol) 1766,
1698, 1630, 1601, 1470, 1377, 1313, 1246, 1070, 843, 786,
765, 747, 718, and 690 cm™*; §,; (CDCl;) 7.9—6.6 (8 H, m), 4.00
(3 H,s),3.80 (3 H,s)2.65 (6 H,s), and 2.00 (6 H, s); m/z (5) 303
(38), 277 (7), 255 (6), 254 (33), 161 (10), 149 (55), 148 (20), 147
(17), 133 (15), 119 (25), 115 (100), 106 (18), 103 (16), 95 (48), 92
(22), 91 (23), 83 (35), 77 (34), and 69 (48). 1,3-Bis-(1-naphthyl)
(24), v,.... (Nujol) 1 695, 1 630, 1 537, 1470, 1 376, 1 306, 1 066,
1014, 964, 804, 777, 754, 721, and 653 cm™!; §,; (CDCl;) 9.0—
7.4 (7 H, m), 2.60 (3 H, s), and 1.85 (3 H, s); m/z (%) 323 (5), 295
(5), 294 (6), 169 (100), 141 (57), 140 (57), 114 (42), 113 (22), 85
(67), 83 (95), 74 (19), and 63 (20).

General Procedure for the Preparation of 8-Aryl-T-arylamino-
3-methyl[ 1,2,4]triazolo[ 5,1-c][ 1,2,4]triazin-4(8H)-ones  (8)—
(18).—A solution of the appropriate 1,3-diaryl-1,3-diazetidine-
2,4-di-imine (20)—(24) (0.0033 mol) in aqueous ethanol (85%;
20 ml) was heated at reflux temperature for 14 h; evolution of
methanethiol was clearly detected (by its odour). After the
mixture had cooled, the precipitated crude product was filtered
off, dried, and recrystallized from ethanol to give the
corresponding triazolo [5,1-c][1,2,4]triazin-4-one as a cry-
stalline solid. The following compounds were obtained (yields,
m.p.s, and analyses are given in Table 2); (8), (12), and (16),
which have already been described,!? and two new compounds:
8-(3-methoxyphenyl)-7-(m-anisidino) (17), v,... (Nujol) 3 352,
1670,1619,1574,1495,1438,1329,1273,1230,1203,1 183,
1169, 1088, 1 049, 1 034, 899, 850, 773, 766, 750, 731, and 686
cm™!; 3, [(CD;),S0]9.5 (1 H, s), 8.0—6.8 (8 H, m), 3.90 (3 H,
s), 3.80 (3 H,s), and 2.40 (3 H, s); m/z (%) 378 (M *, 40), 350 (10),
280 (10), 240 (8), 203 (10), 159 (25), 148 (100), 134 (54), 119 (22),
118 (20), 107 (32), 95 (29), 92 (45), and 77 (59). 8-(1-Naphthyl)-1-
(1-naphthylamino) (18), v,... 1 687, 1597, 1 574, 1 506, 1 466,
1330, 1 257, 1 092, 1 030, 985, 951, 806, 794, 780, 752, and 715
cm!; 8y [(CD;),S0]9.70 (1 H, s), 8.6—7.4 (14 H, m), and 2.40
(3 H, s); m/z (%) 418 (M*, 24), 390 (5), 223 (14), 182 (14), 179
(41), 168 (34), 154 (100), 143 (22), 140 (38), 127 (89), 115(78), 101
(10), and 77 (18).

General Procedure for the Preparation of 7.8-Diaryl-3-
methyl[1,2,4]triazolo[5,1-c][1,2,4]triazin-4(8H)-ones 25)—
(31).—To a solution of an iminophosphorane (5), (6), or (7)
(0.001 mol) in dry benzene (20 ml) were added the appropriate
aroyl chloride (0.0015 mol) and triethylamine (0.001 mol). After
the mixture had been stirred and heated for 2 h under reflux,
triethylammonium chloride was deposited. The salt was
separated by filtration and the filtrate was concentrated to
dryness to afford a crude product, which was crystallized from
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the appropriate solvent to give the corresponding triazolo [5,1-
c][1,2,4]triazin-4-one (25)—(31) as a crystalline solid. The
following compounds were obtained (yields, m.p.s, and analyses
are given in Table 3): 7.8-diphenyl (25), v,... (Nujol) 3 040,
1700, 1 568, 1 529, 1 500, 1 448, 1 383, 1 325,1 295, 1 234, 1 166,
1075, 1 036, 1 007, 854, 781, 754, 740, 694, and 636 cm™!; &y
(CDCl,;) 7.7—7.0 (10 H, m) and 2.65 (3 H, s); m/z (%) 304 (19),
303 (M ™, 100), 302 (61), 275 (14), 274 (18), 205 (10), 180 (15), 165
(11), 129 (5), 103 (11), and 77 (13). 7-(4-Methoxyphenyl)-8-
phenyl (26), v,.... (Nujol) 3 040, 1 695, 1 608, 1 568, 1 540, 1 506,
1495, 1308, 1262, 1177, 1 080, 1 024, 843, 800, 752, 735, 721,
and 696 cm™!; 8, (CDCl;) 7.8—6.7 (9 H, m), 3.85 (3 H, s), and
2.55(3 H, s); m/z (%) 334 (21), 333 (M *, 100), 332 (40), 305 (20),
304 (9), 236 (6), 235 (18), 210 (30), 195 (13), 103 (66), and 77 (6).
8-Phenyl-7-(p-tolyl) (27), Vma,. (Nujol) 3 040, 1 693, 1 593, 1 568,
1506, 1 495,1456,1435,1331,1317,1234,1 198, 1 093, 1 072,
827,817,758, 736, 692, and 664 cm!; 5, (CDCl;) 8.0—7.2 (9 H,
m), 2.70 (3 H, s), and 2.45 (3 H, s); m/z (%) 318 (21), 317 (M *,
100), 316 (58), 205 (27), 195 (9), 194 (53), 193 (12), 179 (32), 143
(18), 117 (30), 116 (21), 103 (43). 91 (28), 90 (17), 89 (18), and 77
(88). 7-(4-Bromophenyl)-8-phenyl (28), V... (Nujol) 3 040,
1693,1591,1568,1532,1495,1426,1240,1 121,1 081, 1 007,
854, 820, 756, 748, 727, 696, and 644 cm™; 3, (CDCl,) 8.1—7.0
(9 H, m) and 2.25 (3 H, s); m/z (%) 384 (19), 383 (96), 382 (83),
381 (M, 100), 380 (66), 355 (30), 354 (24), 353 (28), 285 (15), 283
(13), 260 (33), 258 (35), 245 (13), 243 (13), 209 (12), 205 (50), 183
(27), 103 (24), 102 (14), and 77 (25). 7-(4-Nitrophenyl)-8-phenyl
(29), V,..x. (Nujol) 3040, 1 700, 1 602, 1 568, 1 523, 1 495, 1 438,
1347, 1115, 1081, 1013, 960, 752, 724, and 696 cm™!; &y
(CDCl,;) 8.5—7.2 (9 H, m) and 2.55 (3 H, s); m/z (%) 349 (20),
348 (M *, 100), 347 (61), 320 (28), 319 (22), 278 (39), 277 (78), 250
(5), 225 (9), 205 (8), 204 (10), 179 (8), 167 (7), 150 (9), and 77 (5).
8-(4-Chlorophenyl)-7-(p-tolyl) (30), v,.... (Nujol) 3040, 1 695,
1613,1590,1 566, 1 508, 1495, 1 458, 1 435, 1377, 1 329, 1 232,
1092, 1085,1021, 829, 821,756, 729, and 646 cm™!; 8, (CDCl;)
8.0—7.1 (8 H, m), 2.65 (3 H, s), and 2.45 (3 H, s); m/z (%) 353
(35), 352 (36), 351 (M, 100), 350 (48), 325 (11), 324 (11), 323
(32), 322(19), 239 (20), 228 (43), 219 (47), 213 (20), 143 (17), 139
(16), 137 (43), 117 (31), 116 (22), 113 (13), 111 (36), 102 (12), and
91 (30). 8-(4-Methoxyphenyl)-T-(p-tolyl) (31), v.... (Nujol)
3040,1687,1608,1568,1540,1 512,1466,1 373,1 330, 1 302,
1251, 1172, 1086, 1 022, 833, 823, 758, 733, and 652 cm™’;
(CDCl,)8.0—7.2(8 H,m),4.10(3 H, 5),2.75(3 H,s),and 245 (3
H, s); m/z (%) 348 (20), 347 (97), 346 (M, 100), 319 (13), 318
(30),235(10), 224 (10),209 (11), 133 (15),92(7),90(7),and 77 (7).

General Procedure for the Preparation of 4-Amino-3-[2-
(arylmethylene)hydrazino]-6-methyl-5-0xo0-4,5-dihydro-1,2,4-
triazines (33) and (34).—To a solution of 4-amino-3-hydrazino-
6-methyl-5-0x0-4,5-dihydro-1,2,4-triazine (32) (2 g, 0.0128 mol)
in ethanol (30 ml) were added the appropriate aryl aldehyde
(0.0128 mol) and conc. hydrochloric acid (1 drop). The reaction
mixture was heated at reflux temperature for 10 min while being
stirred. After the mixture had cooled, the precipitated solid was
collected by filtration, dried, and crystallized from ethanol to
give the corresponding hydrazone as a crystalline solid. The
following compounds were obtained: 3-benzylidenehydrazino
(33) (2.9 g, 93%) as yellow plates, m.p. 249—251 °C (Found: C,
54.0; H, 4.9; N, 34.3. C,,H,,N4O requires C, 54.09; H, 4.95; N,
34.41%); Vmax. (Nujol) 3 352, 3313, 3 165, 1625, 1603, 1 580,
1555,1493,1296,1 189, 1030, 973,911, 764, 730, 701, and 662
cm!; 8y [(CD3), SOJ 12.4 (1 H, s), 8.50 (1 H, 5), 8.2—7.4 (S H,
m), 5.90 (2 H, s), and 2.20 (3 H, s); m/z (%) 245 (16), 244 (M *,
100), 243 (15), 167 (16), 141 (5), 90 (5), 89 (5), and 42 (5). 3-[(3.4-
Dimethoxybenzylidene)hydrazino] (34) (3.5 g, 90%) as yellow
needles, m.p. 227—228 °C (Found: C, 51.3; H, 5.2; N, 27.5.
C,3H,(NgO, requires C, 51.3; H, 5.3; N, 27.6%); Vimax. (Nujol)
3340,3256,1619,1591,1568,1512,1440,1 263,1 236, 1 142,
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1070,981,929, 831,819, 769, 681, and 661 cm™*; 8, [(CD;),SO]
12.4 (1 H, s), 8.40 (1 H, s), 7.90 (1 H, s) 7.50—6.90 (2 H, m) 5.90
(2H,s)3.90 (3 H,s),3.80(3H,s),and 2.20 (3 H, s); m/z (%) 305
(16), 304 (M *, 100), 303 (9), 165 (6), 164 (11), 163 (17), 150 (17),
141 (9), 135 (8), and 107 (5).

General Procedure for the Preparation of 3-[(2-Arylmethyl-
ene)hydrazino]-6-methyl-5-oxo-4-triphenylphosphoranylidene-
amino-4,5-dihydro-1,2,4-triazines (35) and (36).—A solution of
bromine (1.18 g, 0.0074 mol) in dry benzene (10 ml) was added
dropwise to a stirred solution of triphenylphosphine (1.93 g,
0.0074 mol) in dry benzene (40 ml) at 0—5 °C under nitrogen.
The mixture was stirred for 1 h and then allowed to warm to
room temperature. A solution of the appropriate N-amino-
heterocycle (33) or (34) (0.0074 mol) and triethylamine (1.48 g,
0.0148 mol) in dry benzene (20 ml) was added; after being heated
for 4 h under reflux the mixture deposited triethylammonium
bromide, which was separated by filtration; the filtrate was
concentrated to dryness to afford a crude product, which was
crystallized from benzene to give the corresponding imino-
phosphorane (35) or (36) as a crystalline solid. 3-Benzyl-
idenehydrazino (35) (2.23 g, 60%) as yellow needles, m.p. 117—
119 °C (Found: C, 69.2; H, 5.0; N, 16.5. C,,H,sN¢OP requires
C, 69.04; H, 4.99; N, 16.66%); Vmax. (Nujol) 3 228, 1 647, 1 608,
1580, 1545, 1438, 1325, 1285, 1110, 1064, 1007, 980, 894,
871,758,718, 696, and 684 cm™'; 5, (CDCl,) 8.20 (1 H, s), 8.1—
7.3 (21 H, m), and 2.10 (3 H, s); m/z (%) 505 (29), 504 (M *, 84),
503 (10), 502 (16), 400 (8), 367 (28), 366 (100), 304 (5), 277 (17),
276 (50), 262 (23), 261 (10), and 183 (13). 3-[(3,4-Dimethoxy-
benzylidene)hydrazino] (36) (2.67 g, 64%,) as yellow needles, m.p.
203—205 °C (Found: C, 65.8; H, 5.1; N, 14.8. C;,H,,N¢O,P
requires C, 65.95; H, 5.18; N, 14.89%); V... (Nujol) 3 205, 1 648,
1 680, 1545,1 506, 1 466,1 438,1 330,1262,1183,1110,1 024,
1002, 877,747,718, 696, and 673 cm™!; 8, [(CD,),SO] 8.4—7.0
(20 H, m), 3.90 (3 H, s), 3.85 (3 H, 5), and 2.00 (3 H, s); m/z (%)
565 (40), 564 (M *, 100), 562 (16), 427 (19), 426 (57), 401 (14), 400
(25), 304 (8), 301 (10), 278 (7), 277 (23), 276 (64), 262 (20), 183
(11), and 77 (5).

General Procedure for the Preparation of T-Arylamino-8-
arylmethyleneamino-3-methyl[1,2,4]triazolo[ 5,1-c][1,2,4]tri-
azin-4(8 H)-ones (37)—(46).—To a solution of an iminophos-
phorane (35) or (36) (0.001 mol) in dry benzene (15 ml) was
added the appropriate aryl isocyanate (0.001 mol). The resulting
mixture was stirred for 2 h at room temperature and the
precipitate was collected by filtration, dried, and crystallized
from ethanol to give the corresponding triazolo [5,1-c][1,2,4]-
triazin-4-(8 H)-one (37)—(46) as a crystalline solid. The
following compounds were obtained (yields, m.p.s, and analyses
are given in Table 4). 7-Anilino-8-benzylideneamino (37), V..
(Nujol) 3 380, 1693, 1642, 1602, 1580, 1551, 1495, 1410,
1302, 1209,1072,1 040, 1 000, 972, 839, 769, 758, 748, 694, and
635cm™"; 8, [(CD;),SO] 10.3 (1 H,s),9.95(1 H, s), 8.2—7.3 (10
H, m), and 2.50 (3 H, s); m/z (%) 346 (10), 345 (M *, 41), 276 (5),
243 (14), 242 (100), 214 (9), 144 (27), 119 (7), 118 (35), 117 (5),
104 (22), 103 (13), 92 (6), 91 (7), 89 (7), and 77 (79). 8-
Benzylideneamino-T7-(4-chloroanilino) (38), v,,... (Nujol) 3 381,
1693,1636,1602,1574,1 545,1 494, 1 405, 1 330, 1 302, 1 075,
1036,973,832,817, 769, 778, 696, and 682 cm™!; §,; [(CD;),SO]
10.0(1H,s),9.80 (1 H, s),8.3—7.2(9 H, m), and 2.35 3 H, s); m/z
(%) 382 (5), 381 (22), 380 (14), 379 (M ™, 61), 279 (5), 278 (33),
277 (16), 276 (100), 248 (7), 180 (6), 178 (18), 154 (8), 152 (26),
111 (19), 104 (10), 103 (12), 98 (8), and 77 (20). 8-
Benzylideneamino-p-anisidino (39), V... (Nujol) 3400, 1693,
1647,1580,1545,1512,1432,1410,1302,1251,1177,1 075,
1036, 973, 826, 760, 748, 731, 698, 690, and 607 cm™!; &y
[(CD,),S0710.3(1 H,s),9.75 (1 H, s), 8.5—7.0 (9 H, m), 3.80 (3
H,s),and 2.40 (3 H, s); m/z (%) 376 (24), 375 (M *, 100), 273 (12),
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272(75),271(8),257(44),229(6),174(24), 159 (6), 158 (6), 148 (9),
147 (14), 133 (16), 122 (24), 103 (9), and 77 (24). 8-
Benzylideneamino-7-(m-anisidino) (40), v, (Nujol) 3307,
1677,1625,1589,1575,1554,1496,1412,1338,1252,1 201,
1165, 1093, 1 037, 979, 833, 761, 750, 702, and 684 cm™*; &y
[(CD,),S0O] 102 (1 H,),9.75 (1 H, s), 8.5—6.6 (9 H, m), 3.85 (3
H,s), and 2.40 (3 H, s); m/z (%) 376 (14), 375 (M *, 61), 273 (16),
270 (100), 174 (14), 148 (18), 134 (5), 107 (11), 105 (5), 104 (9),
103 (20), 92 (10), 90 (5), and 77 (28). 8-Benzylideneamino-7-(1-
naphthylamino) (41), v,..,. (Nujol) 3377, 1700, 1636, 1619,
1568, 1540, 1 500, 1 415, 1 381, 1 072, 1 059, 966, 792, 775, 747,
698, and 684 cm™'; 8, [(CD;),S0O] 10.3 (1 H, s), 10.15 (1 H, s),
8.5—7.5(12 H, m), and 2.70 (3 H, s); m/z (,) 396 (19), 395 (M ™,
70), 293 (17), 292 (100), 194 (18), 168 (14), 154 (10), 140 (9), 127
(16), 115 (12), 103 (11), and 77 (12). 8-Benzylideneamino-7-(p-
toluidino) (42), v,,... (Nujol) 3 364, 1693, 1636, 1574, 1551,
1500, 1426, 1410, 1382, 1336, 1228, 1081, 1076, 968, 849,
820, 764, 747, 730, 696, and 605 cm™!; &, [(CD,),S0O] 10.5 (1 H,
s),9.95 (1 H, s), 8.1—7.3 (9 H, m), 2.40 (3 H, s), and 2.30 (3 H, s);
m/z (%) 360 (15), 359 (M ™, 63), 257 (16), 256 (100), 228 (6), 158
(27), 132 (21), 131 (13), 118 (9), 106 (7), 104 (12), 91 (36), 89 (8),
and 77 (27). 8-Benzylideneamino-T-propylamino (43), V...
(Nujol) 3305, 1676, 1636, 1580, 1529, 1416, 1347, 1240,
1149, 1 093, 974, 849, 753, 709, and 696 cm™!; &, [(CD;),SO]
100(1H,s),84—7.4 (6 H,m),3.40(2 H, m),2.40 (3 H,s), 1.70 (2
H, m), and 1.00 3 H, t); m/z (%) 312 (9), 311 (M *, 39), 208 (7),
193 (5), 180 (14), 179 (100), 166 (53), 151 (20), 138 (6), 110 (9),
104 (18), 103 (6), 90 (9), 89 (9), and 77 (29). 7-Anilino-8-(3,4-
dimethoxybenzylideneamino) (44), v, (Nujol) 3 386, 1693,
1664,1636,1591,1568,1545,1511,1421,1262,1160, 1 143,
1 085,1 019,979, 820, 758, and 691 cm™?; 3, [(CD,),S0O] 10.3 (1
H,s), 10.00 (1 H, s), 8.4—7.3 (8 H, m), 4.10 3 H, 5), 405 (3 H, s),
and 2.50 (3 H, s); m/z (%) 406 (12), 405 (M ™, 47), 328 (6), 305 (5),
304 (30), 302 (13), 289 (24), 288 (7), 287 (16), 257 (6), 243 (13),
242 (100), 163 (20), 118 (8), and 77 (5). 7-(4-Chloroanilino)-8-
(3,4-dimethoxybenzylideneamino) (45), v,,.. (Nujol) 3 381, 1 676,
1642,1602,1568,1511,1494,1432,1404,1268,1166,1 138,
1081, 1013, 837, 762, 752, 722, and 697 cm*; &, [(CD,),SO]
10.0(1 H,s),9.80(1 H,s),81—7.0(7H,m),4.00(3 H,s),395(3
H, s), and 2.40 (3 H, s); m/z (%) 441 (9), 440 (10), 439 (M ™, 30),
330(22), 329 (23), 328 (100), 327 (32), 313 (10), 305 (13), 304 (87),
303 (14), 302 (27), 290 (9), 289 (34), 287 (16), 278 (23), 276 (56),
248(10), 164 (10), 163 (28), 148 (10), and 75 (25). 7-(p-Anisidino)-
8-(3,4-dimethoxybenzylidenamino) (46), v,.. (Nujol) 3475,
1670,1642,1596,1569,1516,1436,1410,1264,1164,1 137,
1051, 1025, 965, 832, 812, 760, 752, and 698 cm™!; &
[(CD,),S0O] 10.1 (1 H, s), 9.70 (1 H, s), 8.1—6.9 (7 H, m), 4.00
(3H,s),3953H,s), 3.80 (3 H,s), and 2.40 (3 H, s); m/z (%)
435 (M, 12), 273 (15), 272 (100), 257 (39), 229 (7), 163 (40), 148
(18), 133 (9), 120 (9), 105 (5), and 92 (5).

General Procedure for the Preparation of 7-Aryl-8-benzyl-
ideneamino-3-methyi[1,2,4]triazolo[5,1-c][1,2,4]triazin-4(8H)-
ones (50)—(55).—To a solution of the iminophosphorane (35)
(0.50 g, 0.001 mol) in dry benzene (20 ml) were added the
appropriate aroyl chloride (0.0015 mol) and triethylamine
(0.001 mol). After the mixture had been stirred and heated for 2
h under reflux, triethylammonium chloride was deposited. The
salt was separated by filtration and the filtrate was concentrated
to dryness to afford a crude product, which was crystallized
from the appropriate solvent to give the corresponding
triazolo[ 5,1-c][ 1,2,4]triazin-4-one, (50)—(55), as a crystalline
solid. The following compounds were obtained (yields, m.p.s,
and analyses are given in Table 3): 7-phenyl (50), v,,.,. (Nujol)
3050,1693,1563,1498,1449,1421,1359,1314,1228,1 078,
1 063,976, 910, 839, 767, 752, and 694 cm™!; 8, (CDCIl;) 10.4 (1
H,s),8.5—7.3 (10 H, m), and 2.60 (3 H, s); m/z (%,) 330 (M *, 9),
228 (15), 227 (100), 199 (15), 129 (34), 104 (49), 103 (85), 77 (88),
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76 (23), and 51 (39). 7-(4-Methoxyphenyl) (51), v,..,. (Nujol)
3050,1693,1614,1568,1 500, 1 438, 1 410, 1 359, 1 308, 1 262,
1234,1180,1169, 1117, 1 084, 1 064, 1 020, 976, 910, 840, 769,
750,733,698, and 661 cm™*; 5, [(CD5),S0] 10.6 (1 H, 5), 8.7—7.4
(9 H, m), 4.05 (3 H, s), and 2.50 (3 H, s); m/z (%) 360 (M*, 10),
258 (16), 257 (100), 159 (38), 134 (39), 133 (75), 104 (16), 103 (68),
90 (27), 89 (10), and 77 (52). 7-(p-Tolyl) (52), v, (Nujol) 3 050,
1693, 1614, 1568, 1 500, 1427, 1 353, 1228, 1 192, 1 084, 974,
912, 841, 826, 752, 724, 702, 686, and 653 cm™*; 8, (CDCl5) 10.7
(1H,s),86—7.5(9 H,m),2.70 (3 H, s), and 2.55 (3 H, s); m/z (%)
344 (M*, 10), 242 (15), 241 (100), 213 (11), 143 (34), 118 (38), 117
(53), 116 (18), 103 (16), 91 (23), 90 (16), 89 (17), and 77 (27). 7-(4-
Bromophenyl) (53), v,.., (Nujol) 3050, 1700, 1608, 1574,
1483, 1432, 1381, 1359, 1228, 1177, 1075, 1013, 979, 911,
837, 820, 764, 756, 723, 696, and 650 cm™"; &, (CDCl,) 10.35 (1
H, s), 8.3—7.1 (9 H, m), and 2.55 (3 H, s); m/z (%) 410 (15), 408
(M*,15), 308 (14), 307 (97), 306 (17), 305 (100), 279 (8), 277 (8),
209 (11), 207 (10), 183 (10), 181 (9), and 77 (5). 7-(4-Nitrophenyl)
(54), V,nar. (Nujol) 3 090, 1704, 1575, 1 540, 1 517, 1 490, 1 432,
1353,1296, 1230, 1 177, 1 075, 1 062, 970, 914, 864, 856, 839,
758, 750, 702, 686, and 651 cm™*; 8, [(CD,),SO] 10.5 (1 H, s),
8.8—7.6 (9 H, m), and 2.45 (3 H, s); m/z (%) 376 (6), 375 (M*,
25), 273 (15), 272 (100), 244 (5), 242 (9), 214 (7), 174 (6), 149 (7),
129 (5), 128 (13), 103 (9), 102 (9), and 77 (12). 7-(2-Naphthyl)
(55), Vimax. (NUjol) 3 040, 1 704, 1 568, 1 529, 1 506, 1 468, 1 458,
1419,1230, 1 084,977, 866, 820, 752, 707, 690, and 653 cm*; &,
[(CD;),S0]10.15 (1 H, s), 8.8—7.5 (12 H, m), and 2.45 (3 H, s);
m/z (%) 381 (10), 380 (M*, 34), 278 (19), 277 (100), 179 (6), 154
(6), 153 (14), and 103 (7).

General Procedure for the Preparation of 8-Amino-7-
arylamino-3-methyl[1,2,4]triazolo[5,1-c][ 1,2,4]triazin-4(8H)-
ones [(47)—(49) and (56)].—To a solution of the appropriate §-
benzylideneaminotriazolo[5,1-c][ 1,2,4]triazin-4-one (37), (39),
(41), or (52) (0.002 mol) in 2-methoxyethanol (15 ml) was added
hydrazine hydrate (989; 0.006 mol). The mixture was stirred
and heated under reflux for 30 min. After the mixture had
cooled, the white precipitated solid was collected by filtration,
dried, and crystallized from ethanol to give the corresponding 8-
aminotriazolo[5,1-¢][1,2,4]triazin-4-one (47)—(49) or (56) as a
crystalline solid. The following compounds were obtained
(yields, m.p.s, and analyses are given in Table 5): 7-anilino (47),
Vmax. (Nujol) 3 347,3 262,3 171,1 670, 1 651, 1 626, 1 583, 1 548,
1502,1341,1262,1234,1092,1 030,985,752, and 696 cm™*; 3
[(CD,),SO] 9.95 (1 H, s), 8.2—7.1 (5 H, m), 6.30 (2 H, s), and
2.45 (3 H, s); m/z (%) 257 (M, 39), 243 (14), 242 (100), 214 (6),
190 (33), 175 (24), 174 (13), 160 (8), 146 (6), 144 (30), 143 (10),
119 (21), 118 (39), 104 (20), 103 (12), and 77 (22). 7-(p-Anisidino)
(48), v,.... (Nujol) 3 347, 3 245,3 177, 1 670, 1 647, 1 591, 1 551,
1517, 1308, 1251, 1189, 1092, 1041, 826, 775, 752, 730, and
684 cm™!; 5, [(CD;),S0O] 10.15 (1 H, s), 8.5—7.2 (4 H, m), 6.50
(2H,5s),3.95(3 H, s), and 2.45 (3 H, s); m/z (%) 287 (M, 100),
272 (23), 257 (7), 173 (23), 158 (13), 148 (65), 147 (24), 133 (24),
122 (24), 105 (9), 92 (7), and 77 (9). 7-(1-Naphthylamino) (49),
Vimax. (NUjol) 3 352,3 290,3 177, 1 681, 1 636,1 619, 1 580, 1 562,
1506, 1279, 1155, 1092, 1070, 1047, 972, 770, 752, 701, and
679 cm™!; 8, [(CD;),S0]9.65 (1 H, 5),8.3—7.2 (7 H, m), 6.10 (2
H,s),and 2.40 (3 H, s); m/z (%) 308 (20), 307 (M *, 100), 292 (27),
194 (7), 193 (8), 168 (29), 167 (6), 154 (9), 140 (6), 127 (7),and 115
(5). 7-(p-Tolyl) (56), V... (Nujol) 3284, 3194, 1687, 1642,
1 585,1545,1506,1342,1277,1240,1178,1097,1076, 1 024,
862, 821, 756,725,702, and 690 cm™*; 8, [(CD;),SO] 8.6—7.5 (4
H, m), 6.60 (2 H, s), and 2.50 (6 H, s); m/z (%) 256 (M *, 100), 241
(53), 207 (8), 174 (17), 143 (28), 131 (8), 118 (25), 117 (28), 116
(16), 104 (5), 103 (10), 91 (12), and 77 (5).

Reaction of 8-Amino-T-anilino-3-methyl[1,2,4]triazolo[5,1-
c][1,2,4]triazin-4(8 H)-one (47) with Triethyl Orthoformate—A
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solution of compound (47) (0.26 g, 0.001 mol) in triethyl
orthoformate (10 ml) was heated at reflux temperature for 4.5 h.
After the mixture had cooled, the precipitated solid was
collected by filtration, washed with ether (2 x 10 ml), dried, and
crystallized from ethanol-ether to give the 8-ethoxymethyi-
eneamino derivative (57) (0.15 g, 60%) as orange prisms, m.p.
191—193 °C (Found: C, 53.7; H, 4.7; N, 31.3. C,,H,s;N,0,
requires C, 53.67; H, 4.82; N, 31.29%); v,n.x. (Nujol) 3 260, 3 075,
1676,1636,1603,1587,1572,1545,1500, 1421, 1 308, 1 268,
1228, 1087, 1041, 1 007, 945, 900, 860, 837, 752, 744, and 690
cm™'; 8 (CDCly) 10.1 (1 H, s), 8.0—7.1 (6 H, m), 4.50 (2 H, q),
2.60 (3 H, s), and 1.50 (3 H, t); m/z (%) 314 (19), 313 (M ™, 100),
295 (6), 284 (7), 270 (8), 268 (10), 243 (12), 242 (79), 214 (7), 144
(12), 143 (11), 77 (5), and 29 (8).

Reaction of 8-Amino-T-(p-anisidino)-3-methyl[1,2,4]triazolo-
[5.1-c][1,2,4]triazin-4(8H)-one  (48) with NN-Dimethyl-
formamide Dimethyl Acetal—To a solution of compound (48)
(043 g, 0.0015 mol) in toluene (15 ml) was added NN-
dimethylformamide dimethyl acetal (0.18 g, 0.0015 mol). The
mixture was stirred and heated at reflux temperature for 4 h.
The precipitated solid was collected by filtration and
crystallized from ethanol to give the 8-[(NN-dimethyl-
amino)methyleneamino] derivative (58), m.p. 223—225°C
(Found: C, 52.5; H, 5.3; N, 32.65. C,sH,;gNgO, requires C,
52.62; H, 5.26; N, 32.73%); Vmax. (Nujol) 3345, 1687, 1642,
1619,1585,1570,1 545,1 508, 1 425,1 336, 1 245, 1 183,1 110,
1092, 1 030, 837, 781, 752, 701, and 673 cm™*; &, [(CD;),SO]
9.25(1 H,s),8.75(1 H,s), 8.1—7.0 (4 H, m), 3.85 (3 H, 5), 3.20 (6
H,s),and 2.40 (3 H, s); m/z (%) 343 (20), 342 (M *, 100), 273 (13),
272 (80), 257 (47), 229 (7), 174 (9), 173 (6), 158 (8), 148 (10), 147
(14), 133 (14), 122 (8), 98 (8), and 42 (9).

Reaction of Iminophosphorane (19) with NN’-dipheny!-
thiourea—A solution of the iminophosphorane (19) (0.5 g,
0.0011 mol) and NN’-diphenylthiourea (0.26 g, 0.0011 mol) in
dry benzene (20 ml) was heated at reflux temperature for 14 h;
evolution of methanethiol was detected. After the mixture had
cooled, the precipitate was filtered off and the products were
separated by silica gel column chromatography with a mixture
of ethanol-ethyl acetate as eluant. Evaporation of the main
fraction and crystallization from ethanol-chloroform gave 7-
anilino-3-methyl-4 H-[ 1,3,4]thiadiazolo[2,3-c][1,2,4]triazin-4-
one (60) (0.16 g, 56%,) as white prisms, m.p. 290—292 °C (lit.,'?
291—293 °C). The column was then washed thoroughly with
ethyl acetate, the solvent was evaporated off, and the residue
was crystallized from ethanol to give the triazolotriazine (8)
(0.03 g, 8%) as prisms, m.p. 336—338 °C (lit.,! 335—338 °C).

Acknowledgements

We thank Prof. S. Garcia Blanco for the facilities given during
this work and to the Comision Asesora de Investigacion
Cientifica y Técnica for financial support

References
1 J. Daunis, R. Jacquier, and P. Viallefont, Bull. Soc. Chim. Fr., 1969,
2492.
2 J. Daunis and M. Follet, Bull. Soc. Chim. Fr., 1976, 1178.
3 A. Dornow, H. Menzel, and P. Marx, Chem. Ber., 1964, 97, 2185.
4 A. Dornow, H. Menzel, and P. Marx, Chem. Ber., 1964, 97, 2173.
S E. J. Gray, H. N. E. Stevens, and M. F. G. Stevens, J. Chem. Soc.,
Perkin Trans. 1, 1978, 885.
6 E.J. Gray and M. F. G. Stevens, J. Chem. Soc., Perkin Trans. 1, 1976,
1492.
7 J. Daunis, H. Lopez, and G. Maury, J. Org. Chem., 1977, 42, 1018.
8 G.Tenantand R.J.S. Vevers, J. Chem. Soc., Perkin Trans.1,1976,421.
9 E. G. Gray, M. G. F. Stevens, G. Tennant, and R. J. S. Vevers, J.
Chem. Soc., Perkin Trans. 1, 1976, 1496.



J. CHEM. SOC. PERKIN TRANS. I 1986

10 V. L. Rusinov, A. Y. Petrov, and 1. Y. Postovskii, Khim. Geterotsikl.

Soedin., 1980, 1283. (Chem. Abstr., 1981, 94, 65635).

11 P. Molina, M. Alajarin, and J. R. Saez, Synthesis, 1984, 983.

12 P. Molina, M. Alajarin, and R. Benzal, Synthesis, 1983, 759.

13 P. Molina, M. Alajarin, and J. Saez, Synth. Commun., 1983, 13, 67.

14 J. Elguero, unpublished results.

15 R. E. Buckles and L. A. McGrew, J. Am. Chem. Soc., 1966, 88, 3582.

16 P. Molina, M. Alajarin, A. Arques, and R. Benzal, J. Chem. Soc.,
Perkin Trans. 1, 1982, 351.

17 L. Ghosez and M. J. O’Donnell, in ‘Pericyclic Reactions,” eds. A. P.
Marchand and R. E. Lehr, Academic Press, New York, 1977, vol. 2,
p. 79.

18 R. Richter and U. Ulrich, in ‘Small Ring Heterocycles,’ ed. A.
Hassner, The Chemistry of Heterocyclic Compounds, Wiley, New
York, 1983, vol. 42, p. 517.

2049

19 N. Kuhn, W. Schwarz, and A. Schmidt, Chem. Ber., 1977, 110, 1130.

20 C. Wentrup and H. W. Winter, J. Am. Chem. Soc., 1980, 102, 6159.

21 R. Richter, B. Tucker, and H. Ulrich, J. Org. Chem., 1983, 48, 1694.

22 K. Hartke, F. Rossbach, and M. Radau, Justus Liebigs Ann. Chem.,
1972, 762, 167.

23 P. Main, S. J. Fiske, S. E. Hull, L. Lessinger, G. Germain, J. P.
Declercq, and M. M. Woolfson, ‘Multan 80 System,” University of
York, England, 1980.

24 J. M. Stewart, P. A. Machin, C. W. Dickinson, H. L. Ammon, H.
Heck, and H. Flack, ‘The X-ray System,” Technical report TR-446,
Computer Science Center, University of Maryland, USA, 1976.

25 International Tables for X-Ray Crystallography, Kynoch Press,

Birmingham, 1974, vol. 4.

Received 15th July 1985; Paper 5/1198





