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The reaction of 5-amino-3-Q-1H-1,2,4-triazoles 1 with aliphatic, aromatic and cyclic 1,3-diketones, 1,4-
diketones, and different linear and non linear triketones was studied. It was proved that in case of unsym-
metrical aliphatic 1,3-diketones the regiochemical outcome of the reaction was influenced by steric factors.
In case of triacetylmethane and 3-(4-chlorobenzyl)-2,4-pentanedione the splitting of one acetyl group from
the reactant was observed during the reaction. A liner triketone, namely the 2,4,6-trioxoheptane reacted as

a simple 1,3-diketone.

J. Heterocyclic Chem., 32, 407 (1995).

In the previous papers of this series we have discussed
the reaction of 5-amino-3-Q-1H-1,2,4-triazoles 1 with lin-
ear- [2,3], homocyclic- [4,5], and different heterocyclic-
[6-9] alkyl 2-oxocarboxylates 2 in acetic acid, to yield the
corresponding 3 type 1,2,4-triazolo[1,5-a]pyrimidin-5-
ones as the main products, besides a small amount of the
corresponding isomeric 4 type 1,2,4-triazolo[1,5-a]lpyrim-
idin-7-ones (Scheme 1). The structure of products 3 and 4
was proved unambigously [2] with the help of their uv and
cmr spectra. Now we will report the reaction of 5-amino-
3-Q-1H-1,2,4-triazoles 1 with different di- and triketones.

The Reaction with Aliphatic 1,3-Diketones.

The reaction of 5-amino-3-Q-1H-1,2,4-triazoles 1 with

which could be distinquished on the basis of the chemical
shifts of the pyrimidine methyl carbons appearing at 24-
25 ppm and 16-17 ppm, respectively [11]. We have
checked the above rule and found it valid by proton-car-
bon correlation spectra.

The elucidation of the crude reaction mixtures by pmr
showed [12] that the main product of the reactions of 1
(Q = benzylthio) and 7 (R3 = phenyl, R2 = H, Rl =
methyl), 7 (R3 = trifluoromethyl, R? = H, R! = methyl)
and 7 (R2 + R3 = propylene, R! = methyl), respectively,
provided in acetic acid is the corresponding derivative 8
(R! = methyl) and the ratio of isomers 8 (R! = methyl)
and 8 (R3 = methyl) formed is 82:18, 97:3 and 90:10 for 7
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Table 1
Reaction Mp (°C) Molecular Analysis
Time Isolated (crystallized Formula Calcd./Found
Compound Q R! R2 R3 Method (hours) Yield (%) from) M.W.) C H N S
8/1 Methylthio Methyl H Methyl A 4 80 154-156 lit [14) mp
[1] 58 (2-PrOH) 154-155 (EtOH + HyO)
8/2 Benzylthio Methyl H Methyl A 4 81 133-134 lit [14] mp
(2-PrOH) 131-132 (EtOH + H,0)
8/3 4-Chlorobenzytthio Methyl H Methyl (2] 33 144-145 lit [14] mp
(EtOAc) 136-137 (EtOH + H,0)
8/4 Pyridin-2-yl- Methyl H Methyl [3] 42 168-169 C13H4Ng 61.40 555 3305
methylamino (2-PrOH) (254.30) 61.47 588 32.89
8/5 Pyridin-3-yl- Methyl H Methy! [4] 38 179-180 Cy3H4Ng 61.40 555 3305
methylamino (EtOH) (254.30) 61.36 568 3298
8/6 Pyridin-4-yl- Methyl H Methy! [5] 70 166-167 C3H 4Ng 61.40 555 3305
methylamino (2-PrOH) (254.30) 61.31 557 3312
8/7 2-(3,4-di- Methyl H Methyl A 67 136-137 C1gH,5NsOy 64.21 709 19.70
ethoxyphenyl)- (2-PrOH) (355.45) 64.39 719 19.81
ethylamino
8/8 3,3-Diphenyli- Methyt H Methyl A 74 165-166 CyyHjy3Ng 73.92 649 19.59
propylamino (EtOH) (357.47) 74.12 6.65 19.56
8/9 Morpholino Methyl H Methyl A 4 58 155-156 CyHsNsO 56.64 6.48  30.02
. (2-PrOH) (233.28) 56.89 6.68 29.87
8/10 Methylthio Methyl H -Butyl A 4 61 126-128 C HgN4S 55.90 6.82 2371 13.57
(2-PrOH) (236.34) 56.02 6.99 23.68 1348
8/11 Methylthio -Butyl H Methyl [6] 6 93-95 Cy1HgN4S 55.90 6.82 2371 13.57
(PA) (236.34) 55.92 697 2376 13.44
8/12 Morpholino Methyl H -Butyl A 4 81 105-106 C14H,NsO 61.07 769 2543
(CH) (275.36) 61.21 799 2541
8/13 Morpholino t-Butyl H Methyl 7 4 146-148 C14H3NsO 61.07 769 2543
(PA) (275.36) 60.98 772 2547
8/14 H Methyl H Phenyl A 4 72 148-149 CoH Ny 68.56 479 2665
(2-PrOH) (210.24) 68.61 4.88 2658
8/15 H Phenyl H Methyl [8] 12 161-162 CoH Ny 68.56 4779  26.65
(2-PrOH) (210.24) 68.48 484 2661
8/16 Methylthio Methyl H Phenyl A 4 50 120-122 C3HpN,S 60.92 472 2186 1251
(2-PrOH) (256.34) 60.99 481 2168 1270
8/17 Methylthio Phenyl H Methyl [9] 7 161-162 C3H | oN,S 60.92 472 2186 1251
(2-PrOH) (256.34) 61.08 486 21775 1248
8/18 Dimethylamino Methyl H Phenyl A 4 66 160-162 C4H)sNs 66.38 597 2765
(2-PrOH) (253.31) 66.44 606 27.68
8/19 Dimethylamino Phenyl H Methyl [10] 7 142-143 C4HsNs 66.38 597 2765
(2-PrOH) (253.31) 66.32 588 2177
8/20 Morpholino Methyl H Phenyl A 4 66 188-190 CgH7NsO 65.07 580 2371
(DMF) (295.35) 65.11 596 2368
8/21 Morpholino Phenyl H Methyl [11] 7 209-211 C6Hy7NsO 65.07 580 2371
(2-PrOH) (295.25) 65.04 577 2392
8/22 Methylthio Phenyl H Phenyl A 8 80 174-176 C1gH4N4S 67.90 443 1760 10.07
(CH,CN) (318.41) 68.13 459 1744 10.03
8/23 Morpholino Phenyl H Pheny! [12) 83 228-230 Cy HgNsO 70.57 536 19.59
(DMF) (357.43) 70.66 536 1942
14/1 Methylthio Methy! Acetyl  Methyl 12] 23 115-116 CoH2N,40S 50.83 512 2371 13.57
(2-PrOH) (236.30) 51.08 530 2360 1379
14/2 4-Chlorobenzylthio Methyl Acetyl  Methyl [12] 42 152-153 CgHsCIN4OS  55.41 436 1615 925
(EtOAc) (346.85) 55.27 455 16.30 9.40
14/3 Pyridin-2-yl- Methyl Acetyl  Methyl [12} 21 141-142 C,sH gNgO 60.80 544 2836
methylamino (EtOAc) (296.34) 60.72 537 2817
14/4 Pyridin-3-yl- Methyl Acetyl  Methyl [12] 41 170-172 CysHgNgO 60.80 544 2836
methylamino (EtOAc) (296.34) 60.77 5.64 2831
14/5 Pyridin-4-yl- Methyl Acety]l  Methyl [12] 12 194-197 Cy5HgNgO 60.80 544 2836
methylamino (EtOAc) (296.34) 60.92 567 2835
16 Morpholino Methyl H 4-Chloro- [12] 50 208-210 CgH cCINSO  58.27 489 2124 1075
phenyl (n-BuOH) (329.80) 58.38 4.84 2134 1104
17 Morpholino 4-Chloro- H Methy! f12] 11 173-175 CigH CINSO 5827 489 2124 1075

phenyl (EtOH) (329.80) 58.12 481 21.18  10.88



Compound Q R! R2 R3 Method
19 Methylthio H Acetyl  Methyl [12}
20 Methylthio Methyl  Acetyl H [12]
22 Methylthio Methyl H Acetonyl [12]
23 Methylthio Acetonyl H Methyl [12]
24 Benzylthio Methyl H Acetonyl [12]
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Table 1 (continued)

Reaction
Time Isolated
(hours) Yield (%)

Mp (°C)
(crystallized
from)

119-121
(2-PrOH)
157-158
(2-PrOH)
130-132
(2-PrOH)
102-104
(CH)
137-138
(DCIE)

Molecular
Formula
(MW

CoH,oN4OS
(222.27)
CoH;oN,OS
(222.27)
CyoH2N4OS
(236.30)
C1oH12N408
(236.30)
CyH6N,08
(312.40)
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Analysis

Calcd./Found

C H
48.64 4.53
48.91 4.70
48.64 4.53
48.52 4.45
50.83 512
51.01 522
50.83 5.12
50.82 518
61.52 5.16
61.48 522

409

N

2521
25.22
25.21
2513
2371
23.68
2371
23.66
17.93
18.04

{1] Obtained as byproduct of 14/1. [2] Obtained as byproduct of 14/2. [3] Obtained as byproduct of 14/3. [4] Obtained as byproduct of 14/4. [5]
Obtained as byproduct of 14/5. [6] Obtained as byproduct of 8/10. [7] Obtained as byproduct of 8/12. [8] Obtained as byproduct of 8/14. [9] Obtained
as byproduct of 8/16. [10] Obtained as byproduct of 8/18. [11] Obtained as byproduct of 8/20. [12] See Experimental.

Compound
No.

8/1
8/2

8/3

8/4

8/6

8/7

3Q

2.65s

4.51s (2H)
7.21-

7.36 m (3H)
7.49 dd (2H)

4.50 s 2H)
7.35d (2H)
7.52d 2H)

4.59d 2H)
7.25 dt (1H)
7.41 dq (1H)
7.43 1 (NH)
7.73 dt (1H)
8.51 dq (1H)
4.48 d 2H)
7.33 dq (1H)
7.46 t (NH)
7.76 dt (1H)
8.43 dd (1H)
8.59d (1H)
4.56 d 2H)
7.39 d 2H)
7.60 t (NH)
8.52 d (2H)
131t GH)
132t 3H)
2.83t 2H)
3.48 qa (2H)
3.96 q (2H)
3.99 q (2H)
6.70-6.82 (3H)
6.86 1 (NH)

8R!

2.56s
2.55s

2.55s

244s

2.45s

245s

2.57s

PMR [ppm]
(DMSO-dg)
SR2

701s
7.06 s

7.06s

6.83s

6.80s

6.84 s

8R3

2.70s
267s

2.68s

2.56s

8C-2

166.9
165.8

165.5

167.1

166.8

167.0

166.7

Table 2

8 C-5

146.0
146.5

146.3

145.1

144.9

144.6

8C-6

110.1
110.1

110.4

108.4

108.2

108.5

107.9

8C-7

164.0
164.5

164.3

161.6

161.3

161.7

161.0

CMR [ppm]

(DMSO0-dg)

8C-82 8R!
1554 243
1553 244
1553 244
1551 241
1549 241
1551 241
1548 240

3R3

16.4
16.5

16.4

16.6

16.5

16.6

16.5

3Q

13.3
345
127.5
128.6
129.2
138.1
33.6
128.4
130.9
1327
137.3
475
121.0
122.1
136.8
149.0
160.0
435
1233
135.1
135.8
147.4
149.0
44.8
122.4
149.8
150.2
14.82
14.83
35.0
44.1
63.7
63.9
113.6
1143
120.7
144.6
148.2

14.43
14.27
14.43
14.33
13.57
13.66
13.57
13.62
10.26
10.21
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Compound
No.

8/8

8/9

8/10

8/11

8/12

8/13

8/14

8/15

8/16

8/17

8/18

8/19

8/20

8/21

822

5Q
2.41 m (2H)
3.23 q (2H)
4.15t (1H)
6.91 t (NH)
7.14-
7.38 m (10H)
3491t
3.72t
2.68s
2.76 s*
3.51t
3741
3.67t

3.80t
8.65s

8.67s

2.61 s*
8.11 dd (2H)

2.66s

3.05s

3.17s

348t
371t

3.541
3.73t

2.68 s

J. Reiter, L. Pong6, 1. Kovesdi, and 1. Pallagi

PMR [ppm]
(DMSO-dg)

§R! 3R2
2.445s 6.74 s
248 s 6.89 s
2.62s 7.07s
1.48s 6.92s
2.54s 6.89 s
1.39 s 6.76 qa

12]

2.70s 7.53s
759m  7.94dq
(3H) (21
2.60s* 7.38s
7.55dd 7.81s
8.19 dd
2.55s 721s
743dd 7.06qa
(GH) [2]
8.12 dd
2H)
2.57s 7.28s
7.54 m 7.70 s
8.19 m
7.56- 8.03 s
7.66 m (6H) [3]
8.26-

8.37 m (4H) [3]

S R3

2.54s

2.60s
1.55s
2.73 s*[1]
1.53s

2.67d{1}
2]

7.66 m
(3H)
8.17 dd
(ZH)
2.85d
(21

7.55-
7.62 m (3H)

7.61 m
821 dd

2.68d
(2

7.60dd
8.19 dd

271 s

Table 2 (continued)

8C-2

166.7

167.1

165.7

168.3

166.4

167.6

155.0

155.9

166.9

167.5

167.8

168.3

167.3

167.4

167.8

8C-5

146.6

145.2

156.4

145.5

154.8

144.8

146.0

148.4

145.1

147.3

143.8

144.4

8 C-6

107.9

108.6

107.2

106.0

105.6

104.7

110.0

107.3

109.5

106.6

107.1

104.2

108.0

105.1

196.1

8 C-7

161.0

161.8

165.0

174.4

162.9

172.9

164.9

160.0

164.6

159.4

161.7

157.7

162.6

157.5

160.0

CMR [ppm]
(DMSO-dg)
§C-8a O8R!
154.7 24.0
154.8 24.1
155.5 24.7
155.4 29.4
383
155.9 24.5
155.2 29.5
37.4
155.5 24.4
155.0 127.6
129.1
131.3
136.1
156.2 24.5
155.5 127.4
129.0
131.1
136.1
155.4 24.1
155.8 127.0
128.4
130.1
136.6
1559 24.4
155.0 126.9
128.9
130.3
136.5
156.5 127.7 (3]
128.6
129.0
129.8
130.8
131.3
131.6

136.1

S8 R2?

129.3

Vol. 32

S R3

16.5

16.4

26.4
35.6
17.1

26.2
35.0
17.2

128.4
129.2
129.5
131.3

17.0

128.5

129.5
131.4
17.0

128.3
128.9
130.2
130.9

17.2

128.6
129.3
130.1
131.3

16.7

3Q

34.7
40.8
479
126.0
127.6
128.3
144.9
45.6
65.7
13.3

13.8

45.6
65.7
457
66.4

13.3

134

37.1

37.4

45.6

65.7

454
65.5



Mar-Apr 1995

Compound
No.

8/23

14/1

1472

14/3

14/4

14/5

16

17

19
20

22

23

8Q

3.57t
3.75t

2.65s

4.51s
7.35d
7.52d

4.59 d QH)
7.25 dt (1H)
7.38 dq (1H)
7.63 t (NH)
7.73 dt (1H)
8.51dq (1H)
4.51d QH)
7.34 dq (1H)
7.38 d (1H)
7.66 t (NH)
8.44 dd (1H)
8.60 s (1H)
4.52d (2H)
7.35 dd 2H)
7721 (NH)
8.49 dd (2H)

349t
371t

3.541
373t
2.68s
2.69s

2.63s

2.66s

447s
7.24-
7.34 m 3H)
7.46 dd (2H)

8R!

7.53-
7.64 m (6H) {3]
8.31 m (4H) [3]

2.51s

2.52s

2.44s

2445

244s

2.57s

7.60d
8.19d
9.22s
2.65s
2.59s
2.33s
407 s

2.59s

PMR [ppm]
(DMSO-d)

3R2

7.84s

2.66s

2.64s

2.56s

2.58s

2.56s

7.30s

7.69s

297s

2.73s

7.12s

7.11s

7.12s

S R3

2.68s

2.68s

2.59s

2.59s

2.59s

7.67d
8.24d

2.70s

2.72s

9.88 s

2.33s
4.39s

2.72s

2.31s
439

8C-2

168.0

167.6

166.5

167.6

167.4

167.5

167.5

167.9

169.2

169.7

166.9

167.0

165.8

[1] Taken in deuteriochloroform. [2] J = 0.8 Hz. [3] Together with 8 R3.

(R3 = phenyl), 7 (R3 = trifluoromethyl) and 7 (R? + R3 =
propylene), respectively.

Table 2 (continued)

8C-5

145.5

142.9

143.3

142.4

142.5

143.4

146.6

149.8

139.0

143.5

146.7

143.6

3C-6

104.6

123.7

124.3

122.7

122.4

108.2

105.4

119.4

120.1

111.7

111.0

111.9

8C-7

158.5

159.3

159.8

159.7

157.3

157.4

162.9

156.5

155.2

164.7

164.7

161.0

On Triazoles. XXXYV. The Reaction of 5-Amino-1,2,4-Triazoles with Di- and Triketones

CMR [ppm]
(DMSO-dg)
5C-8a O&R! 8R2
1564  127.5[3]
128.6
128.9
129.6
130.5
130.8
131.4
136.7
153.7 23.1 32.0
201.0
154.0 23.1 32.0
201.5
154.0 23.3 32.5
202.4
153.9 234 32.5
202.0
153.9 23.3 32.5
202.4
156.1 24.4
155.3 129.0
129.2
135.5
135.8
155.0 30.0
196.8
154.6 25.7 29.1
196.4
155.4 24.5
155.2 30.3
52.1
204.2
155.3 24.5
44.4
202.0

SR3

14.5

14.6

15.0

128.9
129.1
131.4
136.3

17.0

15.5

30.3
44.3
202.1
16.8

30.2
127.5
128.6

411

8Q

45.5
65.8

33.6
128.3
130.8
131.9
137.1

415
121.0
122.2
136.9
149.1
157.3

43.6
123.7
135.3
135.7
148.2
149.1

44.7
122.4
122.8
149.6
149.8

45.6

65.8

45.6
65.8

13.4

134

13.4

344

129.2
138.1

However, in all cases discussed above the R3 group of

the unsymmetrically substituted acetylacetone derivative
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Table 3
Product Ratio (%)

Q 7R3 Method 8 (R! = methyl) 8 (R3 = methyl)
H Phenyl 1] 76.7 233
Methylthio Phenyl {1 71.6 22.4
Benzylthio Phenyl [2] 82.0 18.0
Morpholino Phenyl [1] 86.2 13.8
Dimethylamino Pheny! 1] 87.2 12.8
Methylthio t-Butyl [1] 97.5 2.5
Morpholino t-Butyl [ 98.0 2.0
Methylthio CH,COCH;4 [1] 94.3 5.713]
Benzylthio -(CHy)s- [4] [2] 90.0 10.0
Benzylthio Trifluoromethyl! [21 97.0 3.0

(1] hple. {2] H-nmr, lit. [12]. [3] Isolated as 24b. [4] R2+ R3.

7 was a strong electron withdrawing one and thus
remained the question whether the regiochemical outcome
of the above reactions was influenced by electrochemical
or by steric factors.

To study this problem different 5-amino-3-Q-1H-1,2,4-
triazoles 1 were reacted with different type 7 unsymunetri-
cally substituted acetylacetone derivatives having in place
of R3 bulky electron withdrawing (e.g. phenyl) and elec-
tron attracting (e.g. rert-butyl) groups. The isomers
formed were isolated, distinquished on the basis of the
chemical shifts of the pyrimidine methyl carbon atoms
and compared their ratio in the crude reaction mixtures by
hplc. For isomers 8 obtained see Table 1, for their nmr
data Table 2 and for the ratio of their formation Table 3.

It can be concluded from the data of Table 3 (contain-
ing also literary data) that the main product of the above
reactions provided in acetic acid as solvent is always iso-
mer 8 (R! = methyl). The ratio of products 8 (R! =
methyl) and 8 (R3 = methyl) is influenced much more by
the inductive ("I") effect of the substituent Q of deriva-
tives 1 than by that of R3 of derivatives 7. On the other
hand, the more bulky R3 gave a higher ratio of isomers 8
(R! = methyl) leading us to the conclusion that steric fac-
tors had the dominant influence in the regiochemical out-
come of these reactions.

The Reaction with Aromatic 1,3-Diketones.

Dibenzoylmethane (7, Rl = R3 = phenyl, R? = H) also
reacted readily in acetic acid with the 1 type 5-amino-

1,2,4-triazoles to give the expected type 8 5,7-diphenyl-
1,2,4-triazolo[1,5-alpyrimidine derivatives (Scheme 2,
Tables 1 and 2).

The Reaction with Cyclic 1,3-Diketones.

The reaction of 1 (Q = SCH3) with type 9 cyclic dike-
tones [9/1 (R4 = methyl, A = CH,CHy), 972 (R4=H, A =
CH,C(CH3),CH,)] yielded type 10 Schiff bases [10/1
(R4 = methyl, A = CH,CH;), 10/2 (R4 = H, A =
CH,C(CH3),CH,)] (Scheme 3) appearing according to
their pmr and cmr spectra in DMSO-dg solution in b dom-
inant tautomeric forms. The dominant tautomeric form b
is in agreement with the two broad triazole NH signals at
9.6-9.8 and 12.5 ppm, respectively, as well as with the
chemical shifts of the triazole carbon atoms 3 at 151.4 and
151.6 ppm, respectively, (compare with the chemical
shifts of the triazole carbon atoms 3 of different 2-substi-
tuted 5-amino-2H-1,2,4-triazole derivatives appearing
between 149.6 and 153.1 ppm [13]). The cyclopentanone
and cyclohexanone carbon atoms 2 appeared at 112.0 and
102.7 ppm, respectively, definitely excluding the tau-
tomeric forms a in which the above carbon atoms have
simple sp3 character.

The Reaction with 1,4-Diketones.

Acetonylacetone (11) reacted with 1 (Q = methylthio
and morpholino) to yield 1,2,4-triazol-5-yl-pyrrole deriva-
tives 12 (Q = methylthio and morpholino) (Scheme 4)
appearing in DMSO-dg¢ solution in 12b tautomeric forms.

Scheme 3
9.6-9,8b
. R4 R H 1027-1120 R? o
N, O 0 (6] N (6] N
H,N N NS — X N ~ & N . 12.5b
\« N * \« /N e — 197.0-203,2 Q( e
N N N=<l§l.4-151,6
SCH; A A SCH3 A SCH3
14.5
1 9 10a 10b

9/1, 10/1: A = CH,CH,, R* = CH;
9/2, 10/2: A = CH,C(CH;,CH, R4 = H
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Scheme 4

—_——

HZN\(N\N +
\
NJ( 9 0

1 11

CH;

This is again in agreement with the chemical shifts of the
triazole carbon atoms 3 appearing at 153.0 and 154.0
ppm, respectively, see [13].

The Reaction with Triketones.
Triacetylmethane (13) reacted with different type 1

CH;s CH;

H H
N S = N 11.95-12,8
N N -— - N\(/ “NH
r}z 4 H N=<153ms4o
CH ’

Q 3 Q

12a 12b

pyrimidine isomers again by splitting an acetyl group
from 15 (Scheme 6).

Ethoxymethyleneacetylacetone (18) as a formyl acetyl-
acetone equivalent afforded with 1 (Q = methylthio) a
mixture of 5-methyl, 19 and 7-methyl, 20 6-acetyl-1,2,4-

Scheme 5
14.5-150

CHj3  201.0-2024 CHj;

H COCH:
gy awan — O 52
\ B A 2 A =
N—/( N7 N7 cH; Q7 NN

Q 13 23.1-23.4

8 (R'=R3=CHj, R2=H)

5-amino-3-Q-1H-1,2,4-triazoles to yield the corresponding
6-acetyl-1,2,4-triazolo[1,5-a]pyrimidine derivatives 14
together with the corresponding deacetylated derivatives 8
(R! = R3 = methyl, R? = H) formed most probably by

14

triazolo[1,5-a]pyrimidine isomers (Scheme 7).

A linear triketone, the 2,4,6-trioxoheptane (21) used in
the form of its disodium salt reacted with 1 (Q =
methylthio) in acetic acid as a simple 1,3-diketone to

Scheme 6

H Cl
N,
HN . HsC
\«_f Q Y
+ C - -
N-—> P) o
Q-—o H;C
1 15

splitting an acetyl group from the reactant 13 (Scheme 5).
In an analogues reaction 3-(4-chlorobenzoyl)acetylace-

tone (15) gave with 1 (Q = morpholino) the mixture of the

5-methyl, 17 and 7-methyl, 16 1,2,4-triazolo[1,5-a]-

Cl

Ne— N Yy 1088

N)I\N/J\N/ CH; ' N)I\N/)\N/
Q 24.4 ((\) -

16 17

yield isomers 22/1 and 23/1 (Q = methylthio) (Scheme 8)
the 7-methyl isomer 22/1 (Q = methylthio) being the main
product of the reaction in nice agreement with the conclu-
sions mentioned above for the reaction of asymmetric

Scheme 7

HN~ Ny EtOCH s } N—N"
+ t ——
\« / H S/k )\ 1194 + )|\ /)\ _ 1201

scu3

1 18

155
CH; 19638 196.4
COCHj;

HiCS N N CH;3
25.7

19
20
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Scheme 8
H;C, 16.8
To) CH2COCH3 CH3
H,N E\ o — Nl——-N = N Nl—N A
2 N +
\E_/( Q*N/)\N/ CH; Q)\N/J\N/ CH,COCH;
Q O 245
H,C 23
1 22
= i i 21 22/1,23/1: Q= methylthio
Q = methylthio, benzylthio 2ﬂ2: 23/2: Q= benzylthio
CH; CH;,
N—N""% N—NH N N—N" N—NH
wO NS | |
PhCst/l\Nél\N/ CHZ-(IZ=N/kN//|\SCH2Ph PhC}{zS/kN/J\N/ CH:?-—-EJ\N/*SCHZPh
CH; CH,
24a 24b
diketones. A mixture of 0.02 mole of the appropriate 5-amino-3-Q-1H-

In an analogues reaction described by O'Brien [14]
claimed to yield 22/2 (Q = benzylthio) but giving no mp
for the product just its ir, uv, and pmr data, 2.4,6-trioxo-
heptane (21) reacted with 1 (Q = benzylthio) in acetic acid
to give the expected 22/2 (Q = benzylthio) besides 24
formed by the further reaction of 23/2 (Q = benzylthio)
with a molecule of the starting material 1 (Q = ben-
zylthio). In spite of the slight differences between the ir,
uv and pmr data described for 22/2 (Q = benzylthio) [14]
and our data measured (see Experimental) structure 22/2
(Q = benzylthio) of the product obtained by O'Brien
seems to be correct. Derivative 24 may exist in tautomeric
forms 24a and 24b. The dominant tautomeric structure
24b of this material in DMSO-dg solution is in agreement
with the absence of the 7-CH; moiety which is replaced
by a CH-group appearing at 5.40 and 96.9 ppm in the pmr
and cmr, respectively.

EXPERIMENTAL

Melting points were determined on a Koffler-Boétius micro
apparatus and are uncorrected. The infrared spectra were
obtained as potassium bromide pellets using a Perkin-Elmer 577
spectrophotometer. The ultraviolet spectra were obtained by a
Pye Unicam SP 8-150 instrument. The pmr and the cmr mea-
surements were performed using Bruker WM-250 instrument.
The hplc measurements were performed using a Knauer instru-
ment with a Knauer UV-1 detector and C-8 colunm. The ms
spectra were recorded on a Kratos MS25RFA instrument using a
direct inlet probe in EI or CI mode. All tlc determinations were
performed on DC-Alufolien Kieselgel 60 F,s, (Merck) plates.
The spots were detected by uv light.

General Method for the Reaction of 5-Amino-3-Q-1H-1,2,4-tri-
azoles 1 with Acetylacetone (7, Rl = R3 = methyl, R2 = H)
(Method A).

1,2,4-triazole (1) [15,16], 2.05 ml (2.00 g, 0.02 mole) of acetyl-
acetone (7, R! = R3 = methyl, R2 = H) (Fluka) and 10 ml of
acetic acid was refluxed with stirring for the time given in Table
1. After cooling diethyl ether was added to the reaction mixture
while stirring. The crystals that precipitated were collected and
recrystallized from an appropriate solvent. For their physical and
spectral data see Tables 1 and 2.

2-Morpholino-5,7-diphenyl-1,2,4-triazolo[1,5-a]pyrimidine
(8/23).

A mixture of 6.09 g (0.036 mole) of 5-amino-3-morpholino-
1H-1,2,4-triazole (1, Q = morpholino) [16], 7.85 g (0.035 mole)
of dibenzoylmethane (7, Rl = R3 = phenyl, R2 = H) (Aldrich)
and 50 ml of acetic acid was refluxed for 18 hours. The reaction
mixture was evaporated in vacuo to dryness, the residue was par-
titioned between 100 ml of chlorofom and 100 ml of water, the
water layer was extracted with 100 ml of chloroform, the com-
bined chloroform layers were extracted twice with 100 ml por-
tions of water, dried over anhydrous sodium sulfate and evapo-
rated in vacuo to dryness to yield 10.4 g (83%) of the title prod-
uct that after recrystallization from dimethylformamide melted at
228-230°. For its physical and spectral data see Tables 1 and 2.

1-Methyl-2-(3-methylthio-1H-1,2,4-triazol-1-yl)amino-Al-
cyclopentene-5-one (10/1b, A = CH,CH,, R* = CHy).

A mixture of 2.60 g (0.02 mole) of 5-amino-3-methylthio-1H-
1,2,4-triazole (1, Q = methylthio) [15], 2.24 g (0.02 mole) of
2-methylcyclopentane-1,3-dione (9/1, A = CH,CH,, R4 = CHj)
(Fluka) and 10 ml of acetic acid was refluxed with stirring for 1
hour. After cooling the crystals that precipitated were collected
and washed with acetonitrile to yield 3.03 g (68%) of 1-methyl-
2-(3-methylthio-1H-1,2,4-triazol-1-yl)amino-Al-cyclopenten-5-
one (10/1b, A = CH,CH,, R* = CH3) that after recrystallization
from a 1:1 mixture of dimethylformamide and acetonitrile
melted at 261-264°; ir: v C=0 = 1589 cm!; pmr (DMSO-dg): &
ppm 1.62 (s, 3H, CCH3), 2.24 (m, 2H, CH,-3), 2.60 (s, 3H,
SCH3), 2.93 (m, 2H, CH,-4), 8.0 (b, 1H, NH-2), 12.5 (b, 1H, tri-
azole NH); cmr (DMSO-dg): 6 ppm 6.9 (CCH3), 143 (SCHj,),
26.9 (C-3), 33.1 (C-4), 112.0 (C-1), 151.6 (triazole C-3), 158.9
(triazole C-5), 167.7 (C-2), 203.2 (C=0).
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Anal. Calced. for CoH;»N4OS (MW 224.29): C, 48.20; H,
5.39; N, 24.98; S, 14.30. Found: C, 48.04; H, 5.54; N, 25.11; S,
14.56.

4,4-Dimethyl-2-(3-methylthio-1H-1,2,4-triazol-1-yl)amino-Al-
cyclohexen-6-one (10/2b, A = CH,C(CH3),CH,, R4 = H).

A mixture of 2.60 g (0.02 mole) of 5-amino-3-methylthio-1H-
1,2,4-triazole (1, Q = methylthio) [15], 2.80 g (0.02 mole) of
5,5-dimethylcyclohexane-1,3-dione (9/2, A = CH,C(CH;3),CH,,
R4 = H) (Dimedone, Reanal) and 10 ml of acetic acid was
refluxed with stirring for 1 hour. After cooling the crystals that
precipitated were collected and washed with acetonitrile to yield
4.25 g (82%) of 4,4-dimethyl-2-(3-methylthio-1H-1,2,4-triazol-
1-yl)amino-Al-cyclohexen-6-one (10/2b, A = CH,C(CH;),CH,,
R4 = H) that after recrystallization from a 1:2 mixture of
dimethylformamide and acetonitrile melted at 238-240°; ir: v
C=0 = 1564 cm’!; pmr (DMSO-dg): § ppm 1.01 (s, 6H, CCH3),
2.07 (s, 2H, CH3-3), 2.39 (s, 3H, SCH3), 2.62 (s, 2H, CH,-5),
6.41 (s, 1H, CH), 9.6 (bs, 1H, NH-2), 12.5 (b, 1H, triazole NH);
cmr (DMSO-dg): & ppm 14.5 (SCHj3), 28.0 (CHj), 32.4 (CH,-3),
41.5 (C-4), 50.2 (CH,-5), 102.7 (C-1), 151.4 (triazole C-3),
156.3 (C-2), 158.9 (triazole C-5), 197.0 (C=0).

Anal. Caled. for C{jH(N,OS (MW 252.34): C, 52.36; H,
6.39; N, 22.20; S, 12.71. Found: C, 52.44; H, 6.62; N, 22.11; §,
12.80.

5-(2,5-Dimethylpyrrol-1-yl)-3-methylthio-1H-1,2,4-triazole
(12b, Q = methylthio).

A mixture of 2.60 g (0.02 mole) of 5-amino-3-methylthio-1H-
1,2,4-triazole (1, Q = methylthio) [15], 2.35 ml (2.28 g, 0.02
mole) of acetonylacetone (11) (Aldrich) and 10 ml of acetic acid
was refluxed with stirring for 4 hours. After cooling 35 ml of
water was added to the reaction mixture and extracted twice
with 30 ml portions of chloroform. The combined chloroform
layers were washed with water, dried over anhydrous sodium
sulfate and evaporated in vacuo to dryness. The residue (3.8 g)
was dry-column flash chromatographed [17] on a silica gel
layer. The washings obtained with a 20:1 mixture of benzene
and ethyl acetate were collected and evaporated in vacuo to dry-
ness to yield 2.60 g (62%) of 5-(2,5-dimethyl-pyrrol-1-yl)-3-
methylthio-1H-1,2,4-triazole (12b, Q = methylthio) that after
recrystallization from cyclohexane melted at 100-102°; pmr
(DMSO-dg): & ppm 2.12 (s, 6H, CCHjy), 2.64 (s, 3H, SCHj3),
5.80 (s, 2H, CH), 11.95 (bs, 1H, NH); cmr (DMSO-dg): & ppm
13.0 (CCH3), 14.3 (SCHjy), 107.1 (C-2' + 57), 128.7 (C-3' + 4",
153.0 (C-3), 156.6 (C-5).

Anal. Calcd. for CoH{,N4S (MW 208.29): C, 51.90; H, 5.81;
N, 26.90; S, 15.39. Found: C, 51.97; H, 5.86; N, 26.83: S, 15.40.

5-(2,5-Dimethylpyrrol-1-yl)-3-morpholino-1H-1,2,4-triazole
(12b, Q = morpholino).

A mixture of 3.38 g (0.02 mole) of 5-amino-3-morpholino-
1H-1,2.4-triazole (1, Q = morpholino) [16], 2.35 ml (2.28 g,
0.02 mole) of acetonylacetone (11) (Aldrich) and 10 ml of acetic
acid was refluxed with stirring for 4 hours. After cooling 35 ml
of water was added to the reaction mixture and extracted twice
with 30 ml portions of chloroform. The combined chloroform
layers were washed with water, dried over anhydrous sodium
sulfate and evaporated in vacuo to dryness to yield 3.8 g (72%)
of 5-(2,5-dimethylpyrrol-1-yl)-3-morpholino-1H-1,2,4-triazole
(12b, Q = morpholino) that after recrystallization first from ethyl
actate then from acetonitrile melted at 219-221°; pmr
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(DMSO-dg): & ppm 2.10 (s, 6H, CHy), 3.30 (t, 4H, NCH,), 3.69
(t, 4H, OCH,), 5.74 (s, 2H, CH), 12.8 (b, 1H, NH); cmr
(DMSO-dg): & ppm 13.0 (CHs), 46.1 (NCH,), 65.4 (OCH,),
106.6 (C-2' + 5, 128.4 (C-3' + 4), 154.0 (C-3), 158.0 (C-5).

Anal. Calcd. for C;,H,;NsO (MW 247.30): C, 58.28; H, 6.93;
N, 28.32. Found: C, 58.35; H, 6.98; N, 28.29.

6-Acetyl-5,7-dimethyl-2-methylthio-1,2,4-triazolo[1,5-a]pyrim-
idine (14/1) and 5,7-Dimethyl-2-methylthio-1,2,4-triazolo-
[1,5-a]pyrimidine (8/1).

A solution of 5.2 g (0.04 mole) of 5-amino-3-methylthio-1H-
1,2,4-triazole (1, Q = methylthio) [15], 5.68 g (0.04 mole) of tri-
acetylmethane (7, R! = R3 = methyl, R? = acetyl) [18], 10 ml of
acetic acid and 30 ml of dimethylformamide was refluxed with
stirring for 20 minutes. After cooling the crystals that precipi-
tated were collected to yield 4.5 g (58%) of 5,7-dimethyl-2-
methylthio-1,2,4-triazolo[1,5-a]pyrimidine (8/1) that after
recrystallization from 2-propanol melted at 154-156°.

To the mother liquor 50 ml of water was added and extracted
twice with 100 ml portions of chloroform. The combined chloro-
form layers were washed with water, dried over anhydrous
sodium sulfate and evaporated in vacuo to dryness. The residue
(3.05 g) was chromatographed on a silica gel column (eluent a
1:2 mixture of benzene and ethyl acetate) to yield 2.2 g (23%) of
6-acetyl-3,7-dimethyl-2-methylthio-1,2,4-triazolo( 1,5-a] pyrimi-
dine (14/1) that after recrystallization from 2-propanol melted at
115-116°. For physical and spectral data of both products see
Tables 1 and 2.

6-Acetyl-2-(4-chlorobenzylthio)-5,7-dimethyl-1,2,4-triazolo-
[1,5-a]pyrimidine (14/2) and 2-(4-Chlorobenzylthio)-5,7-
dimethyl-1,2,4-triazolo[ 1,5-a]pyrimidine (8/3).

A mixture of 5.9 g (0.0245 mole) of 5-amino-3-(4-chloro-
benzylthio)-1H-1,2 4-triazole (1, Q = 4-chlorobenzylthio) [15],
3.48 g (0.0245 mole) of triacetylmethane (7, R! = R3 = methyl,

2 = acetyl) [18] and 50 ml of acetic acid was stirred at room
temperature for 3 days. The solution thus obtained was poured
into 200 g of cracked ice, extracted two times with 100 ml por-
tions of chlorofom, the combined chloroform layers were
extracted with a saturated solution of sodium hydrogencarbonate
and water, dried over anhydrous sodium sulfate, and evaporated
in vacuo to dryness to yield 12.5 g of an oily product that partly
crystallized upon standing. This was chromatographed on a sil-
ica gel colunm (eluent a 1:2 mixture of benzene and ethyl
acetate) to yield 3.55 g (42%) of 6-acetyl-2-(4-chlorobenz-
ylthio)-5,7-dimethyl-1,2,4-triazolo[ 1,5-a]pyrimidine (14/2) that
after recrystallization from ethyl acetate melted at 152-153°.

Continuing the chromatography 2.5 g (33%) of 2-(4-chloro-
benzylthio)-S,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine (8/3)
was obtained after recrystallization from ethyl acetate melted at
144-145° (lit [14] mp 136-137°). For physical and spectral data
of both products sce Tables 1 and 2.

6-Acetyl-2-(pyridin-2-ylmethylamino)-5,7-dimethyl-1,2,4-tri-
azolo[1,5-a]pyrimidine (14/3) and 2-(Pyridin-2-ylmethylamino)-
5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine (8/4).

These compounds were prepared as those of 6-acetyl-2-(4-
chlorobenzylthio)-5,7-dimethyl-1,2.4-triazolo[ 1,5-a]pyrimidine
(14/2) and 2-(4-chlorobenzylthio)-5,7-dimethyl-1,2,4-triazolo-
[1,5-alpyrimidine (8/3) starting from 2.95 g (0.0142 mole) of
5-amino-3-(pyridin-2-ylmethylamino)-1H-1,2,4-triazole (1, Q =
pyridin-2-ylmethylamino) [16] and 2.02 g (0.0142 mole) of tri-
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acetylmethane (7, Rl = R3 = methyl, R2 = acetyl) [18] with the
exception that ethyl acetate was used as eluent during their chro-
matography. For their physical and spectral data see Tables 1
and 2.

6-Acetyl-2-(pyridin-3-ylmethylamino)-5,7-dimethyl-1,2,4-tri-
azolo[1,5-alpyrimidine (14/4) and 2-(Pyridin-3-ylmethylamino)-
5.7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine (8/5).

These compounds were prepared as those of 6-acetyl-2-(4-
chlorobenzylthio)-5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine
(14/2) and 2-(4-chlorobenzylthio)-5,7-dimethyl-1,2,4-triazolo-
[1,5-a]lpyrimidine (8/3) starting from 8.3 g (0.0436 mole) of
5-amino-3-(pyridine-3-ylmethylamino)-1H-1,2,4-triazole (1,
Q = pyridin-3-ylmethylamino) [16] and 6.40 g (0.045 mole) of
triacetylmethane (7, R! = R3 = methyl, R2 = acetyl) [18] with
the exception that ethyl acetate was used as eluent during their
chromatography. For their physical and spectral data see Tables
1 and 2.

6-Acetyl-2-(pyridin-4-ylmethylamino)-5,7-dimethyl-1,2,4-tri-
azolo[1,5-a]pyrimidine (14/5) and 2-(Pyridin-4-ylmethylamino)-
5,7-dimethyl-1,2,4-triazolo[1,5-a]pyrimidine (8/6).

These compounds were prepared as those of 6-acetyl-2-(4-
chlorobenzylthio)-5,7-dimethyl-1,2,4-triazolo[ 1,5-a]pyrimidine
(14/2) and 2-(4-chlorobenzylthio)-5,7-dimethyl-1,2,4-tri-
azolo[1,5-alpyrimidine (8/3) starting from 11.63 g (0.06 mole)
of 5-amino-3-(pyridine-4-ylmethylamino)-1H-1,2,4-triazole (1,
Q = pyridin-4-ylmethylamino) [16] and 7.53 g (0.06 mole) of
triacetylmethane (7, R! = R3 = methyl, R2 = acetyl) [18] with
the exception that ethyl acetate was used as eluent during their
chromatography. For their physical and spectral data see Tables
1 and 2.

2-Morpholino-5-(4-chlorophenyl)-7-methyl-1,2,4-triazolo-
[1,5-a]pyrimidine (16) and 2 Morpholino-7-(4-chlorophenyl)-5-
methyl-1,2,4-triazolof1,5-a]pyrimidine (17).

A solution of 7.61 g (0.045 mole) of 5-amino-3-morpholino-
1H-1,2,4-triazole (1, Q = morpholino) [16], 9.55 g (0.04 mole)
of 3-(4-chlorobenzoyl)-2,4-petanedione (15) [19] and 40 ml of
acetic acid was stirred at room temperature for 3 days. The solu-
tion thus obtained was poured into 300 g of cracked ice, the
crystals that precipitated were collected and chromatographed
on a silica gel column (eluent a 1:2 mixture of benzene and ethyl
acetate) to yield 1.4 g (11%) of 2-morpholino-7-(4-chloro-
phenyl)-5-methyl-1,2,4-triazolo[1,5-a]pyrimidine (17) that after
recrystallization from ethanol melted at 173-175°.

Continuing the chromatography 6.6 g (50%) of 2-morpholino-
5-(4-chlorophenyl)-7-methyl-1,2,4-triazolo[ 1,5-a]pyrimidine
(16) was obtained that after recrystallization from butanol
melted at 208-210°. For physical and spectral data of both prod-
ucts see Tables 1 and 2.

6-Acetyl-5-methyl-2-methylthio-1,2,4-triazolo[1,5-a]pyrimidine
(19) and 6-Acetyl-7-methyl-2-methylthio-1,2,4-triazolo[1.5-a]-
pyrimidine (20).

A mixture of 1.3 g (0.01 mole) of 5-amino-3-methylthio-1H-
1,2,4-triazole (1, Q = methylthio) [15], 1.87 g (0.012 mole) of
ethoxymethyleneacetylacetone (18) [20] and 20 ml of acetoni-
trile was refluxed with stirring for 4 hours. The reaction mixture
was evaporated in vacuo to dryness and the crystalline residue
(2.35 g) was recrystallized twice from 2-propanol to yield 1.2 g
(50%) of 6-acetyl-5-methyl-2-methylthio-1,2,4-triazolo[1,5-a]-
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pyrimidine (19), mp 119-121°.

The combined mother liquors were evaporated in vacuo to
dryness and the residue chromatographed on a silica gel column
(eluent a 1:1 mixture of n-hexane and ethyl acetate) to yield 0.5
g (23%) of 6-acetyl-7-methyl-2-methylthio-1,2,4-triazolo-
[1,5-a]lpyrimidine (20) that after recrystallization from
2-propanol melted at 157-158°. For physical and spectral data of
both compounds see Tables 1 and 2.

5-Acetonyl-7-methyl-2-methylthio-1,2,4-triazolo[ 1,5-a]pyrim-
idine (22/1, Q = methylthio) and 7-Acetonyl-5-methyl-2-methyl-
thio-1,2,4-triazolo[1,5-a]pyrimidine (23/1, Q = methylthio).

A mixture of 2.60 g (0.02 mole) of 5-amino-3-methylthio-1H-
1,2,4-triazole (1, Q = methylthio) [15], 3.36 g (0.02 mole) of hep-
tane-2,4,6-trione disodium salt (21) [21] and 10 ml of acetic acid
was refluxed with stirring for 3 hours. Twenty ml of water was
added to the reaction mixture, it was extracted twice with 20 ml
portions of chloroform, the combined chloroform layers were
washed with water, dried over anhydrous sodium sulfate and
evaporated in vacuo to dryness to yield 3.25 g of crystalline prod-
uct that after two recrystallizations from 2-propanol afforded 2.7
g (57%) of 5-acetonyl-7-methyl-2-methylthio-1,2,4-triazolo-
[1,5-alpyrimidine (22/1, Q = methylthio), mp 130-132°.

The combined mother liquors were evaporated in vacuo to
dryness and the residue chromatographed on a silica gel column
(eluent a 9:1 mixture of chloroform and acetic acid) to yield 0.2
g (4%) of 7-acetonyl-5-methyl-2-methylthio-1,2,4-triazolo-
[1,5-alpyrimidine (23/1, Q = methylthio) that after recrystalliza-
tion from cyclohexane melted at 102-104°. For physical and
spectral data of both compounds see Tables 1 and 2.

5-Acetonyl-2-benzylthio-7-methyl-1,2,4-triazolo[1,5-a}pyrim-
idine (22/2, Q = benzylthio) and 2-Benzylthio-7-[2-(5-benz-
ylthio-1H-1,2,4-triazol-3-ylamino)propenyl]-5-methyl-1,2,4-tri-
azolo[1,5-a]pyrimidine (24b).

A mixture of 4.12 g (0.02 mole) of 5-amino-3-benzylthio-1H-
1,2,4-triazole (1, Q = benzylthio) [22], 3.36 g (0.02 mole) of
heptane-2,4,6-trione disodium salt (21) [21] and 10 ml of acetic
acid was refluxed with stirring for 4 hours. Thirty ml of water
was added to the reaction mixture, it was extracted three times
with 20 ml portions of chloroform, the combined chloroform
layers were washed with water, dried over anhydrous sodium
sulfate and evaporated in vacuo to dryness to yield 6.2 g of crys-
talline product that after two recrystallizations from
dichloroethane afforded 4.41 g (71%) of 5-acetonyl-2-benz-
ylthio-7-methyl-1,2,4-triazolo[1,5-a]pyrimidine (22/2, Q = benz-
ylthio), mp 137-138°; ir: v C=0 = 1721 cmrl; uv (methanol): A
max nm (log €) 229 (4.32), 304 (3.90), 379 (3.48); for its physi-
cal and nmr data see Tables 1 and 2. The product is most proba-
bly identical with that described by O'Brien [14] for which the
mp was not given only the following spectral data: ir: v C=0 =
1730 cm’!; uv (methanol): A max nm (log €) 230 (3.67), 305
(3.23); pmr (DMSO-dg): & ppm 2.35 (s, 3H), 2.60 (s, 3H), 4.4 (s,
2H), 4.5 (s, 2H), 7.15 (s, 1H), 7.35 (m, 5H).

The combined mother liquors were evaporated in vacuo to
dryness and the residue chromatographed on a silica gel column
(eluent a 9:1 mixture of chloroform and methanol) to yield 0.2 g
(4%) of 2-benzylthio-7-[2-(5-benzylthio-1H-1,2 4-triazol-3-
ylamino)propenyl]-5-methyl-1,2,4-triazolo[1,5-0]pyrimidine
(24b) that after recrystallization from acetonitrile melted at 149-
150.5°; uv (methanol): A max nm (log €) 265 (3.93), 387 (4.30);
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pmr (DMSO-dg): & ppm 2.42 [s, 3H, C=N(CH3)], 2.62 (s, 3H,
CCHsy), 441 (s, 2H, SCH,), 4.51 (s, 2H, SCH,), 5.40 (bs, 1H,
CH=C(CH3y)), 6.76 (s, 1H, Het-H), 7.25-7.49 (m, 11H, ArH +
NH), 12.2 (bs, 1H, NH); cmr (DMSO-dg): & ppm 16.6 (Het-
CHa), 22.1 (CCHjy), 34.6 and 36.1 (2 x SCH,), 96.9 (CH), 108.8
(C-6), 127.3, 127.4, 128.5 (two peaks), 128.9, 129.0, 137.2 and
137.7 (PhC), 145.2 (C-5), 151.5 (triazole-5"), 154.4 (C-8a),
158.3 (triazole-3"), 160.6 (C-7), 164.6 (C-2); ms: (EI) M* = 500,
(CI) M+ =501.

Anal. Caled. for Cy5H,4NgS, (MW 500.66): C, 59.98; H,
4.83; N, 22.38; S, 12.81. Found: C, 60.05; H, 5.07; N, 22.34; S,
12.90.
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