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Type 8 isoquinolinium zwitter ions were synthesised by the reaction of type 1 diketones or type 2
pyrylium salts with different 5-amino-3-Q-1H-1,2,4-triazol es. Spectroscopic and X-ray diffraction evidence
was given for the zwitter ion structure of the products obtained. The position of the negative charge on the
1,2,4-tiazolium ring was proved by comparison of the cmr and uv spectra of the products obtained with the
three possible N-benzy| derivatives 14-16 prepared for this purpose.
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Recently, we have reported on the synthesis of pyrazolyl
(5) and tetrazolyl (6) isoquinolinium zwitter ions by the
reaction of the 1 type ortho-acylphenylacetones or the 2
type pyrylium salts formed from 1 with perchloric acid and
different 3-amino-pyrazoles (3) and 5-amino-tetrazoles
(4), respectively [2] (Scheme 1).
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In an effort to synthesise the corresponding 5'-Q-1,2,4-tri-
azol-3-yl-isoquinolinium salts (8), the above reaction was
repesated with different 5-amino-3-Q-1H-1,2,4-triazoles (7)
(Scheme 2, Table 1). In al reactions of 1 (or 2) and 7 asin-
gle product was obtained. However, in the above reactions 9
and 10 type triazol o-benzodiazocines could also be formed
hence, their formation had to be excluded.

For this purpose the product formed in the reaction of
the simplest 5-amino-1H-1,2,4-triazole (amitrole, 7/4, Q =
H) and the 1-(4-chlorophenyl)-6,7-dimethoxy-3-methyl-
pyrylium perchlorate (2, R = 4-chlorophenyl, Rl = R2 =
methoxy), namely derivative 8/4 (R = 4-chlorophenyl,
R! = R2 = methoxy, Q = H) was chosen (Scheme 3). Its
pmr and NOEDIF spectra (Scheme 3) helped to exclude
structure 10/4 but on the basis of those experiments both
structures 8/4 and 9/4 are possible. Even using both the
cmr and proton carbon correlated spectra (Scheme 4) it is
impossible to choose between structures 8/4 and 9/4.
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To solve this structural problem unequivocally X-ray
diffraction analysis was performed on 8/46 [R = 4-
chlorophenyl, Rl = R2 = methoxy, Q = 4-(2-hydrox-
yethyl)piperazin-1-yl] monohydrate (Scheme 5) that
formed suitable crystals [3]. It can be seen from its picture
that the 1-(4-chlorophenyl) and 2-(1,2,4-triazolium-3-yl)
rings are nearly perpendicular to the plane of the isoquino-
linium ring. The delocalisation of the loan electron pair
through the 1,2,4-triazole moiety is rather small as seen
from the different CN bond lengths of the triazole ring.
The most basic nitrogen atom of the triazole ring at posi-
tion 1 is connected by an H-bond to the hydrogen atom of
water in the crystal. The unsymmetrical delocalisation of
the loan electron pair in the 5-membered 1,2,4-triazolium
heteroring is analogous to that observed previously [2] in
the pyrazolium-3-y! series.

After recognition of the localisation of the negative
charge on the 1,2,4-triazole ring in crystaline form the
question arose whether it is also localised in solutions.

In our previous work [4-6] we succeeded in proving the
tautomeric structures of 5-amino-3-Q-1H-1,2,4-triazoles
(7) by comparison of their cmr and uv spectrawith different
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Compound R
8/1 Methyl
8/2 4-Fluoro-
phenyl
8/3 2-Chloro-
phenyl
8/4 4-Chloro-
phenyl
8/5 Methyl
8/6 4-Methyl-
phenyl
8/7 4-Fluoro-
phenyl
8/8 2-Chloro-
phenyl
8/9 3-Chloro-
phenyl
8/10 3-Chloro-
phenyl
8/11 4-Chloro-
phenyl
8/12 Methyl
8/13 4-Fluoro-
phenyl
8/14 2-Chloro-
phenyl
8/15 3-Chloro-
phenyl
8/16 4-Chloro-
phenyl
8/17 4-Methoxy-
phenyl
8/18 4-Nitro-
phenyl
8/19 Methyl
8/20 4-Fluoro-
phenyl
8/21 2-Chloro-
phenyl
8/22 3-Chloro-
phenyl
8/23 4-Chloro-
phenyl
8/24 2-Chloro-
phenyl
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Q

Hydrogen
Hydrogen

Hydrogen

Hydrogen

Methylthio

Methylthio
Methylthio

Methylthio

Methylthio

Methylthio

Methylthio

Ethylthio

Ethylthio

Ethylthio

Ethylthio
Ethylthio
1-Hexylthio
1-Hexylthio

2-Propylthio

2-Propylthio
2-Propylthio

2-Propylthio

2-Propylthio

Dimethyl-
amino

Yield %
Method

Table |

Mp(°C)  Molecular
(cryst. formula
from) (MW)

269-272  Cy5H16N4O,
(acetone) (284.32)
199-201  CygH17FN4O,
(EtOAC) (364.38)
147-150 CyoH17CIN4O,
(CH 3CN) H 20
(398.85)
285-288 CygH17CIN4O,

(2-PrOH)  *HCIO,
(481.30)
178-183  CygH1gN40,S
(DMF/ 2 H,0
CHLCN)  (330.41)
216219  CpoHpN,0,S
(CH,CN)  (406.51)

184-187 CyH1gFN4O,S
(2-PrOH)  (410.47)
181-183 Cp;H19CIN4O,S
(CHZCN) *H,0
(444.94)
177-180 CpyH19CINSO,S

(EtOH) *H,0
(444.94)
298-300 CoH1sCINO,S
(CH 3CN/ *H 20
Et,0) (428.90)
159-162 Cy;H1gCIN,O,S
(EtOH) (426.93)

126-129  Cy7Hx N0,

(CH3CN) 'Hzo
(362.45)
171-174 CyHxFN,0,S
(CH4CN)  (424.50)
179-181 CypH5,CIN,O,S
(CHsCN/  (440.96)
EtOAcC)
143-145 CyyH,1CIN4O,S
(EtOAC)  (440.96)
162-165 CypH,1CIN,O,S
(EtOAC)  (440.96)
174-177  CyrHgoN4O5S
(CHiCN)  (492.65)

(2-PrOH)  (507.62)
142-145  CygHN,0,S
(CH4CN) *H,0
(376.48)
208-210 CygHpFN,0,S
(Dioxane)  (43853)
153-156 CpgHaCIN4O,S
(CHsCN)  (454.98)
138-141 CpgH3CIN,O,S

(EtOAC) *H,0
(473.00)

187-190 Cp3H5CIN4O,S

(EtOAC)  (454.98)

188-190 CyHpCINSO,
(2-PrOH/  (423.91)
EtOAcC)

63.37
63.22
65.93
65.72
60.23
60.11

49.91
49.78

52.44
52.32

65.00
64.89
61.45
61.37
56.69
56.58

56.69
56.55

56.01
56.19

59.08
58.88
56.34
56.27

62.25
62.13
59.93
59.79

59.93
59.74
59.93
59.81
65.83
65.65
61.52
61.24
57.43
57.29

63.00
63.22
60.72
60.81
58.41
58.63

60.72
60.54
62.34
62.52

5.67
554
4.70
4.93
4.80
4.89

3.77
3.58

6.05
6.28

5.46
522
4.67
4.73
4.76
4.66

4.76
4.94

4.00
421

4.49
431
6.12
6.00

4.99
513
4.80
491

4.80
4.89
4.80
491
6.55
6.43
5.76
5.88
6.43
6.26

529
5.40
5.10
521
533
5.45

5.10
5.29
523
5.43

Analysis %

Calcd./Found

N

19.71
19.88
15.38
1551
14.05
14.21

11.64
11.41

15.29
1511

13.78
13.89
13.65
13.50
12.59
12.36

12.59
12.68

13.06
13.19

13.12
12.89
15.46
15.61

13.20
13.07
12.71
12.54

12.71
12.58
12.71
12.65
11.37
11.18
13.80
13.56
14.88
14.99

12.78
12.64
12.31
12.19
11.85
11.97

12.31
12.48
16.52
16.68

Cl

8.89
9.02

14.73
14.96

7.97
7.85

7.97
8.06

8.27
8.05

8.30
8.42

8.04
7.90

8.04
8.26
8.04
8.24

7.79
7.68
7.50
7.66

7.79
7.71
8.36
8.14

F

521
4.99

4.63
4.81

4.48
4.27

4.33
4.23
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8.75
8.93

7.89
7.75
7.81
7.63
7.21
7.03

7.21
7.40

7.48
7.60

7.51
7.39
8.85
8.68

7.55
7.67
7.27
7.00

7.27
7.42
7.27
7.03
6.51
6.73
6.32
6.19
8.52
8.30

7.31
7.53
7.05
6.96
6.78
6.51

7.05
7.14
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Compound R

8/25 4-Fluoro-
phenyl

8/26 2-Chloro-
phenyl

8/27 4-Methoxy-
phenyl

8/28 3,4-Dimeth-
oxyphenyl

8/29 2-Chloro-
phenyl

8/30 4-Chloro-
phenyl

8/31 4-Fluoro-
phenyl

8/32 2-Chloro-
phenyl

8/33 4-Chloro-
phenyl

8/34 4-Nitro-
phenyl

8/35 4-Methoxy-
phenyl

8/36 3,4-Dimeth-
oxyphenyl

8/37 4-Fluoro-
phenyl

8/38 2-Chloro-
phenyl

8/39 3,4-Dimeth-
oxyphenyl

8/40 2-Chloro-
phenyl

8/41 3-Chloro-
phenyl

8/42 3-Chloro-
phenyl

8/43 3,4-Di-
chloro-
phenyl

8/44 2-Chloro-
phenyl

8/45 2-Chloro-
phenyl

8/46 4-Chloro-
phenyl
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R1

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy
Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

R2

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy
Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Methoxy

Q Yield %
Method
Diethyl- 61
amino C
Diethyl- 55
amino A
Diethyl- 76
amino B
Diethyl- 63
amino C
Diallylamino 80
B
Dialylamino 80
B
Phenylamino 58
C
Cyclohexyl- 63
amino B
Phenylamino 61
B
Phenylamino 80
B
Phenylamino 55
C
Phenylamino 59
C
Benzylamino 60
C
Benzylamino 62
A
Benzylamino 61
Cc
Piperidin- 70
1-yl B
Piperidin- 48
1-yl B
Morpholin- 74
4-yl A
Morpholin- 59
4-yl C
4-Methyl- 58
piperazin-1-yl B
4-(2-Hydrox- 57
yethyl)pipe- C
razine-1-yl
4-(2-Hydrox- 67
yethyl)pipe- C

razine-1-yl

Table | (cintinued)

Mp(°C)  Molecular
(cryst. formula
from) (MW)

152-154  CyyHpeFN50,

(CH3CN) *H,0O

(453.52)

163-166 CyyHo6CINSO,

(CH3CN/ *H,0O

EtOAcC) (469 98)
149-151  CogHygN503
(CH3CN) *H,0O
(465.56)
155-158  CygH3iN504
(CH 3CN) H 20
(495.58)
112-115 CygH6CIN5O,
(EtOAC) *H,0O
(494.00)
119-122  CygH6CIN5O,
(EtOAC) *H,0O
(494.00)

213-215 CygHFN5O,
(DMF) (455.50)

183-186 CygHogCINSO,

(EtOAC) *HCI

(514.46)

212-215 CygHCINSO,

(CH SCN) H 20

(489.97)

215-218  CogHyoNgO4

(DMF) *H,0O
(500.52)

186-188  Cy7H5N503

(CH3CN) (467.53)

221-223  CygHo7N504
(EtOH) (497.56)

166-169  Cy7Hp4FN50,

(CH 3CN) H 20

(487.54)
(EtOH) *HCl
(522.44)

151-154  CygHgN504

(CH3CN) (511.59)

143-146  Cy5H-6CINSO,

(CH3CN) *H,0O

(481.99)

139-141 CysHo6CINSO,

(CH3CN) *H,0

(481.99)
145-148 Cy4H»4CIN5O3
(CH SCN) H 20
(483.96)
224-226 Cy4H3CIoNs503
(Dioxane) *HCl
(536.85)
175-178 CysH»7;CINgO,
(CH3CN/ *H,0O
EtOAC) (497.00)
189-192 CygHo9CINgO3
(EtOAC) *H,0
(527.03)
168-170 CygH,gCINgO3
(CH 3CN/ '2H20
EtOAC) (545.04)

C

63.56
63.42

61.34
61.21

64.50
64.58

63.01
62.89

63.22
63.14

63.22
63.09

68.56

60.70
60.58

63.74
63.61

62.39
62.25

69.36
69.20
67.59
67.47
66.52
66.59

62.07
61.90

68.09
67.89
62.30
62.22

62.30
62.17

59.56
59.66

53.70
53.61

60.42
60.30

59.25
59.12

57.30
57.17

Analysis %
Calcd./Found
H N Cl
622 1544
6.12 1559
601 1490 754
589 1476 7.66
6.71 15.04
650 15.10
6.71 1413
659 14.27
571 1418 7.8
583 1404 7.30
571 1418 7.18
560 1437 7.00
487 1538
475 1552
568 1361 13.78
561 1385 1391
494 1429 724
478 1442 7.30
483 16.79
472 1684
539 14.98
550 14.84
547 14.08
554 1421
538 14.36
529 1450
482 1341 1357
477 1354 1343
571 13.69
560 13.85
586 1453 7.36
596 1467 7.14
586 1453 7.36
573 1440 751
542 1447 733
534 1440 741
451 1305 1981
440 1322 19.92
588 1691 7.13
6.00 1706 7.21
593 1595 6.73
578 1589 6.92
6.10 1542 6.50
632 1530 6.61

4.19
4.00

4.17
4.06

3.90
3.99
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Scheme 3
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N-a kylated isomers. However, the rules elaborated for sim-
ple 5-amino-3-Q-1H-1,2,4-triazoles 7 could not be used
directly in the case of derivatives 8 because their zwitter ion
character strongly influences their cmr and uv spectra.

To overcome this problem the isomeric N-benzylated
(1,2,4-triazol-3"-yl)isoquinolinium salts 14, 15 and 16
were synthesised by the reaction of 1-[4,5-dimethoxy-2-
(4-methylbenzoyl)]phenyl-acetone [1, R = (4-methyl-
phenyl), Rl = R2 = methoxy] with the isomeric 5'-amino-
N-benzyl-3'-methylthio-1,2,4-triazoles 11, 12 and 13,
respectively (Scheme 6). Interestingly, while the reaction
of 1 with 12 proceeded smoothly, the analogous reactions
of 1 with 11 and 13 respectively required long reaction
times, probably due to steric hindrance.

Scheme 5

HO

x 1H0

8/46

1.R= 4—1’1’1€Lhylpheny1
R!'=R= methyoxy

11: 1-Benzyl
12: 2-Benzyl
13: 4-Benzyl

12 \ (28 )
: Cl’
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Ys 4.97(1H, d)
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16
—ar
N [/
NS
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Figuree 1. Uv spectraof derivatives 8/6, 14, 15 and 16 taken in ethanol, in a9:1 mixture of 0.1 M hydrochloric acid and ethanol, and a9:1 mixtue of 0.1
M sodium hydroxide and ethanol.
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Compound H-4

8/1

8/2

8/3

8/4

8/5

8/6

8/7

8/8

8/9

8/10

8.15s
(2

7.73s
[2

7.70s

(2

842s

(2

7.98s

(2

8.26s

(2

8.26s

(2

8.37s
[2

8.01s

(1

8.38s

(2

8.32s
[2
785s

(1

H-5

7.71s

7.65s

7.62s

7.81s

759s

7.72s

7.68s

1.77s

741s

7.69s

771s

7.28s

H-8

7.63s

6.83s

6.63s

6.81s

754s

6.83s

6.79s

6.54s

6.63s

6.77s

6.80s

6.90s
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28ls

7.23
(dd, 2H, J=
8.9, 8.9 Hz)
7.49
(dd, 2H, J=
8.9,5.1Hz)

7.28-7.47
(m, 4H)

752 (d, 2H,
J=84Hz)
7,59 (d, 2H,
J=84Hz)

2.71 (s, 3H)

2.35(s, 3H)
7.24.(d, 2H,
J=7.9H2)
7.33(d, 2H,
J=79H2)

7.21 (dd,
2H,J=838,
8.9 Hz)
7.46 (dd,
2H,
J=88,52
Hz)

7.38-7.60
(m, 4H)

7.25-7.46
(m, 4H)

7.37-7.51
(m, 4H)

7.30-7.58
(m, 4H)

7.32-7.43
(m, 4H)

Table 11

1H NMR and 13C NMR spectral data of derivatives 8

Q

9.14 (s, 1H)

8.29 (s, 1H)

8.21 (s, 1H)

8.80 (s, 1H)

2.31 (s, 3H)

2.30 (s, 3H)

2.35(s, 3H)

2.28 (s, 3H)

2.45 (s, 3H)

2.37 (s, 3H)

2.30 (s, 3H)

other

2.35s
4.06s
411s

246s
3.77s
415s

253s
3.76s
416s

247s
375s
4.15s

250s
401s
4.06s

240s
3.69s
411s

250s
375s
4.13s

247s
3.68s
412s
2.61s
3.79s
416s

251s
376s
4.13s

2425
6.41
(s, 2H)

248 (s,3H) 261s

6.28
(s, 2H)

C-1

157.2

(2

155.0

(2

152.7

(2

155.3

(2

157.0

(2

155.3

(2

155.0

(2

1535

(1

154.8

(2

154.6
(2
154.6

(1

C3

142.6

144.5

143.7

143.2

144.4

144.4

145.6

144.5

146.5

c4

1215

122.3

122.3

123.2

1211

122.2

122.4

122.4

122.6

123.6

122.8

C-5
C-6
105.8
158.7

105.3
157.9

104.9
158.0

105.9
159.3

105.3
157.5

105.6
158.0

105.3
158.1

104.7
158.3

105.4
158.2

104.4
158.1

104.8
159.1

C-7
C-8
152.3
106.5

152.0
106.2

152.4
105.1

152.6
106.6

151.7
106.0

152.0
106.9

152.1
106.2

152.6
105.4

152.3
106.0

151.4
102.8

151.2
102.5

C-3
C-5
155.5
147.0

155.6
150.9

154.2
151.0

155.4
146.1

1554
156.3

156.3
156.4

154.9
157.0

154.8
158.6

154.0
157.2

155.0
156.7

155.9
156.6

18.1

115.3(q,
J=224Hz)
126.7 (q,
J=3.8Hz)
133.0(q,
J=9.1H2)
162.8(q,
J= 248 Hz)
125.8, 128.6
129.0, 131.2
131.3,132.7

128.4,128.7
132.2,136.0

17.6

127.5,128.5
130.3,139.8

115.0(q,
J=23.4H7)
126.3 (q,
J=40Hz)
132.4 (q,
J=89H2)
162.8 (q,
J=250.0H2)

126.3,129.0
129.1,131.5
131.6,133.3

128.5,129.4
129.8, 130.2
131.8,132.9

129.1,129.8
130.2, 130.3
132.3,132.6

128.2,129.5
130.0, 130.7
131.3,134.1
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14.7

154

155

15.7

15.7

155

16.0

other

19.6
56.7
57.1
1215
137.0
19.7
55.7
56.8
122.2
137.6

19.4
55.6
56.5
122.0
137.2
19.9
56.3
575
122.5
138.8
19.4
56.2
56.5
120.5
135.7
19.9
21.2
55.9
57.1
122.2
1375
19.9
55.8
56.9
122.2
137.7

20.3
56.1
57.1
122.4
1375
19.9
56.0
57.0
122.1
137.9
19.7
103.9
124.0
140.1
20.5
103.6
124.2
139.8
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Compound H-4

8/11

8/12

8/13

8/14

8/15

8/16

8/17

8/18

8/19

8/20

83ls

(2

7.86s

(1

7.93s

(2]

8.29s

(2]

837s

[2
8.00s

(1]

8.20s

(2

8.34s

(2]

8.28s

(2]

8.36s

(2

8.01s

(2]

791s

(1]

H-5

7.72s

7.26s

754s

772s

177s

7.35s

7.61s

7.79s

7.73s

7.73s

7.64s

731s

On Triazoles XLI1I1. Synthesis of 1,2,4-Triazolyl 1soquinolinium Zwitter lons

H-8

6.84s

6.83s

147s

6.77s

6.55s

6.67s

6.79s

6.82s

6.94s

6.71s

756s

6.83s

R

7.49 (d, 2H,
J=8.1Hz)
7.51(d, 2H,
J=8.1H2)

7.38(d, 2H,
J=7.8Hz)
7.42(d, 2H,
J=78Hz)

2.86 (s, 3H)

7.26 (dd, 2H,
J=88,
9.0 Hz)

7.49 (dd, 2H,
J=88,
5.3 Hz)

7.32-7.60
(m, 4H)

7.28-7.49
(m, 4H)

7.35-7.48
(m, 4H)

7.52 (d, 2H,
J=88Hz)
7.56 (d, 2H,
J=8.8Hz)

3.86 (s, 3H)
7.00 (d, 2H,
J=8.9Hz)
7.42 (d, 2H
J=89Hz)

7.76 (d, 2H,
J=88Hz)
8.26 (d, 2H,
J=88Hz)

2.77 (s, 3H)

7.08 (dd, 2H,
J=88,
8.9 Hz)

7.48 (dd, 2H,
J=88,
5.2 Hz)

Q

2.35(s, 3H)

2.48 (s, 3H)

1.37(t, 3H,
J=73Hz)
3.08 (g, 2H,
J=73H2)

1.02 (t, 3H,
J=74Hz)
2.72(q, 2H,
J=74Hz)

1.01(t, 3H,
J=73H2)
2.67 (g, 2H,
J=73Hz)
114, 3H,
J=71Hz)
2.89 (m,
2H)

111 (t, 3H,
J=74Hz)
2.8(q, 2H
J=74Hz)

1.07 (t, 3H,
J=72Hz)
2.78(q, 3H,
J=72Hz)

0.91 (t, 3H,
J=71H2)
1.22-1.53
(m, 8H)
2.80(t, 2H,
J= 6.9H2)
0.85 (t, 3H,
J=6.6 Hz)
1.09-1.37
(m, 8H)
271 (t, 2H,
J=6.2Hz)
1.29 (d, 6H,
J=6.7H2)
3.49 (qi, 1H,
J=6.7 Hz)

1.15 (d, 6H,
J=6.7H2)
3.34(qi, 1H,
J=6.7Hz)

Table 11 (continued)

other

249s
3.78s
4.15s

262s
38ls
4.16s

247s
410s
414s

242s
3.71s
4.10s

247s
3.68s
412s

2.65s
38ls
4.19s

256s
3.78s
4.16s

248s
3.77s
415s

246s
3.78s
416s

247s
3.71s
411s

234s
4.03s
4.08s

259s
3.80s
4.17s

C1
154.5

(2

155.9

(1

156.0

(2

155.2

(2

153.8

(1

154.9

(2

155.0

[2

155.3

(2

153.4

(2

155.7

(2

155.0

(1

C3

144.0

146.0

144.7

144.2

144.5

c4

122.0

122.6

121.3

122.2

122.3

122.6

122.4

122.1

122.8

120.7

121.9

C-5
C-6
105.1
157.8

104.5
159.0

105.0
1575

105.5
158.0

104.6
158.4

105.2
158.4

105.4
157.9

105.7
158.2

105.5
158.2

105.4
157.6

104.6
158.4

C-7
C8

151.9
106.3

152.5
106.5

151.9
105.0

152.1
106.5

152.7
105.7

152.4
105.9

152.0
106.2

152.2
107.4

152.3
105.9

151.8
106.2

152.4
106.5

c-3
ca

154.3

156.1

154.9
158.5

155.4
157.2

155.1
155.1

154.9
157.5

154.2
156.4

154.6
155.1

155.5
156.4

154.8
155.7

155.6
156.3

156.0 1155(q, J=24.6

157.0

R

127.4,128.8
131.6, 134.6

128.3,128.5
131.3,136.9

17.6

115.0(q,
J=22.1Hz)
126.7 (9,
J=3.4Hz)
132.7(q
J=9.2Hz)
162.5(q
J=248.0 H)

126.5,129.2
129.3, 131.6
131.8,133.5

128.3,129.4
129.7,130.2
131.7,1334

127.9,129.0
132.0,134.9

55.4,113.4
122.6,132.0
160.5

122.9,132.0
136.7, 148.0

17.7

Hz) 126.0 (g, J=
4.0Hz),132.2
(9,J=7.1Hz),
163.5(q,J=
252.0)

15.1

15.9

14.9
26.7

15.2
271

15.3
28.0

15.2
217

151
271

13.9
221
27.8
29.6
31.0
33.3
13.8
220
27.6
29.2
30.8
32.8
233
37.1

233
385

409

other

19.2
55.6
56.6
121.7
137.2
20.5
56.3
57.0
121.9
137.7
19.6
56.1
56.5
120.6
136.1
19.8
55.9
57.1
122.4
137.6

20.5
56.2
57.1
122.6
1375
20.0
55.9
57.0
1222
137.9
19.7
55.8
57.0
121.9
1375
19.8
56.1
57.1
122.5
137.5

19.6

56.0

57.0
121.9
137.8

19.4
56.3
56.6
121.3
136.0
205
56.2
57.1
122.7
137.7
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Compound H-4

8/21

8/22

8/23

8/24

8/25

8/26

8/27

8/28

8/29

8/30

8.38s
(2
8.06s

(1

8.18s

(2

8.33s
[2

8.32s
[2

785s

(4
7.82s

(1

8.32s
(2
7.89s

(1

8.18s

(2

8.19s

(2

822s

(2

7925
(1

784s

(1

H-5

7.78s

744s

7.58s

7.76s

1.74s

724s

722s

1.74s

7.29s

7.68s

764s

7.63s

7.29s

7.24s

H-8

6.55s

6.63s

6.79s

6.80s

6.52s

6.65s

|. Prauda, |. Kovesdi, P. Trinkaand J. Reiter

R

7.30-7.60
(m, 4H)

7.25-7.48
(m, 4H)

7.36-7.46
(m, 4H)

7.48(d, 2H,
J=89H2)
7.52(d, 2H,
J=89H2)

7.32-7.62
(m, 4H)

7.26-7.51
(m, 4H)

6.84s 7.10(dd, 2H,

6.53s

6.65s

6.90s

7.06s

J=87,
8.7 Hz), 7.54
(dd, 2H,
J=817,
5.2 Hz)
7.33-7.60
(m, 4H)

7.29-7.49
(m, 4H)

3.79 (s, 3H)
6.94(d, 2H,
J=89Hz)
7.42(d, 2H,
J=89H2)
3.68 (s, 3H)
3.72(s 3H)
6.99 (d, 1H,
J=82H2)
7.06 (dd, 1H,

J=18,82Hz),

7.11(d, 1H,
J=18Hz),

6.59s 7.29-7.50 (m,

6.65s

6.83s

4H)

7.26-7.51
(m, 4H)

7.39(d, 2H,
J= 88H2)
7.43(d, 2H,
J=88H2)

Table| | (continued)

Q

1.02 (d, 6H,
J=6.2H2)
3.5 (m, 1H,
J=6.2H2)
112 (d, 6H,
J=6.7H2)
3.18 (qi, 1H,
J=6.7H2)

1.12 (d, 6H,
J=6.6Hz)
3.25 (qi, 1H,
J=6.6H2)

1.06 (d, 6H,
J=6.7H2)
3.18 (i, 1H,
J=6.7H2)

2.62 (s, 6H)

2.84 (s, 6H)

1.00 (t, 6H,
J=7.1Hz)
3.33(d, 4H,
J=7.1H2)

0.87 (t, 6H,
J=7.0Hz)
3.12(m, 4H,
J=7.0Hz)
1.00 (t, 6H,
J=7.0Hz)
3.33(m, 4H,
J=7.0Hz)

0.92 (t, 6H,
J=7.0Hz)
3.18(q, 4H,
J=7.0H2)

0.95 (t, 6H,
J=7.0H2)
3.19 (m, 4H,
J=7.0Hz)

3.82(m, 4H)
498505
(m, 4H), 5.67
(m, 2H)
3.91 (m, 4H),
4.96-5.09 (m,

4H), 5.70 (m, 2H)

3.94 (m, 4H)
5.04 (m, 4H)
5.70 (m, 2H)

other

245s
3.68s
412s

2.60s
3.79s
417s

256s
3.79s
4.16s

245s
3.75s
4.13s

251s
3.67s
411s
272s
3.78s
415s
2.69s
3.79s
415s

251s
3.67s
411s

2.71s
3.78s
415s

247s
3.72s
4.09s

248s
3.79s
410s

262s
3.72s
413s

2.72s
3.78s
416s
2.69s
3.80s
4.15s

C1

1535

(1

155.0

(2

154.8

(2

152.8

(2

156.2

(1

152.6

(1

152.0

(2

152.0

(2

152.4

(2

152.4

(1

C-3

145.7

144.8

144.2

143.8

146.2

146.3

144.9

144.8

144.8

146.2

122.4

1225

122.4

123.3

122.7

122.6

121.9

121.9

122.7

122.6

104.8
158.3

105.2
158.4

105.4
157.9

105.8
159.1

104.3
158.0

104.5
158.1

105.6
157.8

105.6

157.8

104.9
158.0

104.4
158.2

C-7
C8

152.6
105.4

152.5
106.0

152.0
106.2

152.5
105.8

1521
106.5

151.3
105.7

151.8
107.4

151.8

107.7

151.5
105.3

1515
106.4

c3
ca

155.0
156.7

154.2
156.1

154.6
155.0

153.3
159.7

151.3
166.8

154.0
166.7

156.4
165.9

156.3

165.9

152.7
165.1

155.9
166.9

R

126.3,129.1
129.1, 1315
131.6, 1334

128.3,129.4
129.7,130.2
131.7,133.6

127.9,129.0
132.0, 135.0

126.4, 128.5
129.2, 1315
132.4, 1334

115.3(q, 214
Hz), 126.1(q,
4.2 Hz),
132.1(g, 9.0
Hz), 163.4 (q,
252.0 Hz)

126.3,129.1
129.4, 1315
131.6, 133.5

55.5, 113.3
123.0
132.1
160.5

55.8, 56.0
111.1, 114.7
123.1,124.3
148.2, 150.4

126.2, 128.9
129.2,131.4
131.5, 133.0

128.4,128.6
131.4,135.1

Vol. 38

231
234
384

23.2
38.3

231
37.7

37.8

12.2
422

12.3
42.2

125
42.5

12.7
425

49.9
115.9
134.8

50.2
115.8
136.6

other

20.2

56.1
57.1
122.5
1375
20.0

56.0

57.0
122.2
137.9
19.7

55.8

57.0
121.9
1375
19.3

56.0

571
122.3
138.5

20.2
56.1
56.9
121.8
1374

205
56.1
57.0
122.3
137.3
19.9
56.0
57.1
122.4
137.3
20.0
56.1
57.1
122.3
1374

19.8
55.7
56.8
122.0
1374

20.3
56.1
56.9
121.9
1375
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Compound H-4

8/31 826s
[2

7.88s
[1]

8/32 838s
(1

8/33 826s
2

8/34 833s
[2

8/35 8.26s
[2

7.93s
[1]

8/36 7.98s
[2

8/37 791s
[1]

8/38 850s
[2

8/39 7.80s

(1

H-5

7.65s

7.28s

7.80s

7.68s

174s

7.72s

7.37s

749s

721s

7.88s

7.26s

On Triazoles XLI1I1. Synthesis of 1,2,4-Triazolyl 1soquinolinium Zwitter lons

H-8 R

6.84s 7.23(dd, 2H,
J=87,
8.7 Hz)

7.55 (dd, 2H,
J=87,
5.3Hz)

7.12-7.21

(m, 2H)

7.51 (dd, 2H,
J=84,
5.1Hz)

6.82s

6.60s 7.33-7.55

(m, 4H)

6.82s 7.42(d, 2H,
J=8.7H2)
7.49 (d, 2H,
J=87Hz)
6.78s 7.79(d,2H,
J=89Hz)
8.26 (d, 2H,
J=89H2)

6.97s 3.83 (s, 3H)
7.04(d, 2H,
J=88H2)
7.32(d, 2H,

J=88Hz)

6.97 bs
3H

3.82 (s, 3H)
6.81(d,
J=8.7Hz)
6.97 (bs, 3H)
7.05s 3.72(s 3H)
3.83(s, 3H)
6.92 (d, 1H,
J=85H2)
7.06 (dd, 1H,
J=20,85Hz2)
7.40 (bs, 1H)
7.13-7.35
(m, 4H)

6.74s

6.59s 7.19-7.59

(m, 9H)

7.02s 3.78 (s, 3H)
3.79 (s, 3H)
7.16-7.28
(m, 3H)

Q

6.79(t, 1H,
J=87H2)
7.16 (dd, 2H,
J=74,87
Hz), 7.29 (d,

2H,J=7.4Hz)

6.79 (cit, 1H,
J=15,
7.0 Hz)
7.12-7.21
(m, 4H)

1.11-1.37 (m,
4H), 1.50-
1.90 (m, 4H)
3.36 (m, 1H)
6.44 (d, 1H,
J=75H2)
6.75 (dt, 1H,
J=6.7Hz)
7.14-7.23
(m, 4H)

6.60 (t, 1H,
J=6.9Hz)
7.05 (t, 2H,
J=6.9Hz)
7.22(d, 2H,
J=6.9Hz)
6.71 (ctt, 1H,
J=7.9Hz)
7.14(t, 2H,
J=7.9Hz)
7.51(d, 2H,
J=7.9Hz)
6.81 (dtt, 1H,
J=7.3Hz)
6.97 (bs, 3H)
7.18 (dd,
J=7.3Hz2)
6.78 (t, 1H,
J=7.3Hz)
7.13(d, 2H,
J=7.3Hz2)
7.26 (d, 2H,
J=7.3Hz)

4.38 (s, 2H)

7.01 (t, 2H,

J=8.0H?2)
7.13-7.35
(m, 4H)

433 (s, 2H)
7.19-7.59
(m, 9H)

4.42 (s, 2H)
6.86 (d, 1H,
J=7.8H2)
7.03(d, 2H,
J=7.8Hz)
7.16-7.28
(m, 2H)

other

825s
3.88s
4.14s

2.66s
38ls
417s

265s
3.80s
424 s

250s
3.75s
412s

259s
3.74s
4.14s

258s
3.78s
4.18s

2.67s
3.88s
4.19s

262s
3.74s
417s

2.63s
3.74s
417s

2.63s
391s
414 s

C-1

152.5

(1]

153.2

(1

152.1

(2]

152.6

(2]

154.0

(3]

151.9

(2

152.6

(1]

152.6

(2]

152.5

(1]

Table 11 (continued)

C3

144.6

144.0

144.7

1451

143.7

146.1

c4

122.0

1225

121.7

122.6

122.2

1221

122.6

1234

1215

C-5
C-6

104.4
158.6

105.1
157.8

105.0
158.2

105.6
158.4

104.9
160.2

104.4
157.9

104.7
158.9

104.8
157.7

104.6
158.5

C-7
C8

151.2
106.6

151.7
105.7

152.0
106.3

151.3
106.5

153.1
107.3

151.4
107.2

1515
106.3

152.2
105.8

151.9
107.9

c-3
c-4

156.3
160.5

153.2
159.3

154.3
158.7

153.5
160.4

157.6
159.6

156.3
159.5

156.0
160.7

152.9
159.1

157.6
165.1

115.3 (g, 22.1
Hz), 125.8 (q,
39Hz),132.2
(9, 9.0Hz)
162.3 (q,
251.1 Hz)
126.7,128.4
129.6, 131.2
132.6,133.7

127.4,127.6
131.2,134.3

122.9,131.9
137.0, 148.2

555, 111.9
123.1
1315, 160.4

55.2,55.6
110.7, 1141
122.1,123.3
148.2, 150.4

115.7 (20.0
Hz), 125.1
(36 Hz)
131.9 (3.6 Hz)
1635
(254.2 Hz)
126.9, 128.2
129.2, 131.4
132.5,133.1

56.5, 56.3
110.9, 114.3
123.0, 124.1
148.9, 151.1

1153
119.1
128.7
142.7

244
245
254
32.6
32.7
51.9
114.8
117.8
128.3
142.5

114.8
117.1
128.1
143.1

114.5
1175
129.6
139.1

114.8
117.8
127.8
142.9

46.5

126.5
126.9
128.1
140.0

45.9
126.6
126.7
128.0
138.9
48.7
126.6
127.4
128.5
140.9

411

other

20.3
56.2
57.0
122.8
137.9

20.1

56.2

57.7
123.4
138.6

19.1

55.5

56.3
121.9
137.3
19.6

56.2

57.1
122.0
137.7

20.0

56.4

57.3
120.4
136.6

195

55.5

56.2
1211
137.2

20.1
56.2
57.2
122.3
138.1

19.5
55.9
57.2
1221
138.5
20.5
56.0
57.0
1225
137.7
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Table I (continued)
Compound H-4 H-5 H-8 R Q other C-1 c3 C4 C5 C7 C3 R Q other
C6 C8 C4
8/40 832s 7.74s 654s 7.31-762 146(m,6H) 249s
[2] (m,4H)  3.10(m,4H) 3.73s
4.10s
794s 733s 6.63s 7.28-749 151(m,6H) 268s 1527 146.2 1226 1057 151.6 1539 1264,129.2 246 205
(m, 4H) 321 (m,4H) 3.78s 158.3 1046 167.7 129.3,131.7 251 56.2
[1 416s [2] 131.7,1336 488 57.1
122.5
1375
8/41 828s 7.72s 6.80s 7.44-758 146(m,6H) 2.60s 1523 1450 1224 1057 1520 1545 1295,1299 250 20.2
(m, 4H) 3.10(m,4H) 3.73s 158.2 1059 1674 1304,1304 250 56.3
[2] 410s [2] 132.7,1328 49.0 575
122.9
137.9
8/42 821s 7.63s 6.8ls 7.38-7.51 3.17 260s 1520 1445 1222 1049 1514 1539 1281,1290 480 196
(m, 4H) (m,4H) 3.77s 157.8 1056 166.8 129.4,1298 656 555
[2] 3.65 413s [2] 131.6, 132.8 56.6
(m, 4H) 121.8
1375
8/43 841s 7.8ls 6.89s 7.57(dd, 326(m,4H) 251s
1H,J=86, 3.62(m,4H) 3.79s
[2] 19 Hz), 4.16s
7.81(d, 1H,
J=8.6Hz),
7.83(d, 1H,
J=19H2)
843s 7.88s 6.78s 7.24(dd, 1H, 3.54(m,4H) 256s 1530 1445 1241 1053 1521 1534 1288,129.3 46.7 199
J=88, 372(m,4H) 3.85s 158.7 106.6 159.7 130.8,131.9 658 56.3
[1 1.7 Hz) 425s [1] 132.9, 136.0 57.9
7.53(d, 1H, 122.3
J=1.7Hz) 139.4
7.60 (d, 1H,
J=8.8H2)
8/44  832s 7.74s 653s 7.26-7.60 214(s,3H) 251s
[2] (m,4H)  2.24(m,4H) 3.67s
304(m, 4H) 4.11s
791s 7.30s 6.65s 7.25-747 228(s, 3H) 270s 1525 146.0 1224 1055 151.7 153.8 126.2,129.0 46.2 204
(m, 4H) 244 (m,4H) 3.79s 158.0 1044 167.7 129.2,131.4 476 56.0
[4 331(s 4H) 4.15s [1] 131.4,1334 544 56.9
122.2
137.2
8/45 833s 7.74s 654s 7.38-761 235(m,6H) 250s 1525 146.1 1221 1042 1516 1539 126.3,129.0 47.7 205
[2 (m,4H)  3.02(m,4H) 367s 1582 1057 1676 129.2,1315 522 56.1
350(m,2H) 411s [2] 1316,1335 575 56.8
784s 721s 6.67s 7.34-744 236(, 6H, 273s 59.3 1225
(m4H)  J=56Hz) 3.79s 137.2
[1 327 (m, 4H) 4.16s
3.64(t, 2H,
J=5.6Hz)
8/46 826s 7.71s 6.79s 7.49 (bs,4H) 249 (m,6H) 247s 1522 1448 1226 1056 1520 154.9 128.0 479 198
3.07(m,4H) 3.72s 158.0 106.5 166.9 129.5 52.7 56.0
[2] 344 (m,2H) 4.09s [2] 132.3 58.7 57.1
135.0 609 1221
137.6

[1] Taken in deuteriochloroform. [2] Taken in DMSO-dg. [3] Taken in amixture of deuteriochloroform and trifluoroacetic acid.

The steric hindrance in derivatives 14 and 16 is visible
in their 3D structures near to global energy minimum,
which were calculated by the conformational search option
of HyperChem using MM+ molecular mechanics [7]
(Scheme 7). These structures show that the 4-methyl-
phenyl and the 1,2,4-triazol-3'-yl groups are nearly perpen-
dicular to the plane of the isoquinolinium ring system and
that the benzyl phenyls are nearly coplanar with the iso-

quinolinium ring system as well. As a consequence the
benzyl CH, protons are non equivalent and appear as two
doublets. Of course, thisis not so in case of derivative 15
where the N-benzyl group is far away from the phenyl
moiety thus the benzyl CH,, appears as a singlet.

In the cmr spectra of isomers 14, 15 and 16, taken in
DM SO-dg solution, the triazole carbon atoms appeared with
very different chemica shiftsthat are characteristic for the site
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of N-benzylation (Scheme 8). Thus in derivative 14 the car-
bon atoms 3 and 5 appeared at 145.6 and 160.8 ppm, in the
isomer 15 at 155.9 and 156.8, and in derivative 16 at 154.1
and 146.8 ppm, respectively. Comparing the above data with
the corresponding chemical shifts of the non-benzylated
derivative 8/6 (R = 4-methylphenyl, Rl = RZ = methoxy, Q =
methylthio) appearing at 156.3 and 156.4 ppm, respectively,
the analogy with derivative 15 is unequivocal. Consequently,
it can be stated that 8/6 is present in DM SO-dg solution and
aso in 2H-tautomeric form. Similar observations were seen
in the cmr spectra of al derivatives 8, (it is compounds 8/1-
8/46) taken in DMSO-dg solution, (Table I1) indicating that
they have analogous tautomeric structuresin solution.

The uv spectraof isomers 14-16 (R = 4-methylphenyl, R1 =
R2 = methoxy, Q = methylthio) and that of derivative 8/6 taken
in ethanolic and acidic solutions are completely analogues
(Figure 1). However, if acquired in akaline conditions, the uv
spectrum of 15 remained unchanged, while the spectra of
derivatives 14 and 16 underwent significant changes in both,
the position of the maxima and the intengity of the maxima
(Figure 1). Asthe uv spectrum of the non-benzylated deriva
tive 8/6, taken in akaline conditions, remained unchanged it
can be stated that derivative 8/6 also exists in the 2H tau-
tomeric form in ethanolic solution (Figure 1). Because the uv
spectraof al derivatives 8 (it is compounds 8/1-8/46) taken in
ethanolic solution are analogous to that of 8/6 they should
have analogous structure in the above solution, aswell.

The 2H tautomeric form of derivatives8isalso in agree-
ment with an experimental result. Namely, the N-benzyla-
tion of 8/6 with benzyl chloride led to 15 (Scheme 8).

EXPERIMENTAL

Méelting points were determined on a K offler-Boétius micro appa-
ratus and are not corrected. The infrared spectra were obtained as
potassium bromide pellets using a Perkin-Elmer 577 spectropho-
tometer. The ultraviolet spectra were obtained using a Varian Cary
1E UV-VIS spectrophotometer. The mass spectrawererecorded ona
Kratos MS25RFA instrument using a direct inlet probe in El or Cl
mode. The pmr and cmr measurementswere performed using Varian
Gemini-2000 and Varian Unity Inova instruments at 200 and 400
MHz, respectively. Standard Varian HSQC, HMBC, and
HyperChem Ver. 4.0 programs were used. Dry-column flash chro-
matography was performed according to [8]. As adsorbent Kieselgel
60H (Merck 7736 for thin layer chromatography) was employed.

General Methods for the Synthesis of Triazol-3-yl-isoquinolin-
ium Zwitter lons

Method A

A mixtue of 0.015 mole of the corresponding phenylacetone (1),
0.015 mole of the corresponding 5-amino-3-Q-1H-1,2 4-triazole (7)
[6,9] and 20 ml of acetic acid was refluxed with stirring for 4 hours.
After cooling 50 ml of water was added to the reaction mixture. The
crystals that precipitated were isolated by filtration, washed with a
small amount of water and recrystallized from an appropriate sol-
vent (Tablel, for their spectral datasee Tablell).
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Method B

A mixture of 0.015 mole of the corresponding phenylacetone (1),
0.015 mole of the corresponding 5-amino-3-Q-1H-1,2 4-triazole (7)
[6,9] and 20 ml of acetic acid was refluxed with stirring for 4
hours. After cooling 30 ml of water was added to the reaction
mixture and it was made alkaline with 40 ml of 5 N sodium
hydroxide solution. This mixture was extracted with 2x50 ml of
chloroform, the collected organic phases were dried over
anhydrous sodium sulphate, filtered and evaporated in vacuo to
dryness. The residue was recrystallized from an appropriate sol-
vent (Table, for their spectral data see Tablell).

Method C

A mixture of 0.015 mole of the corresponding phenylacetone
(2), 0.015 mole of the corresponding 5-amino-3-Q-1H-1,2 4-tria-
zole (7) [6,9] and 20 ml of acetic acid was refluxed with stirring
for 4 hours. After cooling 30 ml of water was added to the reac-
tion mixture and it was made alkaline with 40 ml of 5 N sodium
hydroxide solution. This mixture was extracted with 2x50 ml of
chloroform, the collected organic phases were dried over anhy-
drous sodium sulphate, filtered and evaporated in vacuo to dry-
ness. The residue was dry-column flash chromatographed on
Kieselgel 60 H, as eluents different mixtures of chloroform and
methanol of continuously increasing polarities were used. After
evaporating the appropiate fractions in vacuo to dryness the
residue was recrystallized from an appropriate solvent (Table I,
for their spectral data see Table I1).

Method D

A mixture of 0.015 mole of the corresponding pyrylium salt
(2) [10], 0.015 mole of the corresponding 5-amino-3-Q-1H-
1,2,4-triazole (7) [6,9] and 20 ml of acetic acid was refluxed with
stirring for 4 hours. After cooling 30 ml of water was added to the
reaction mixture and it was made alkaline with 40 ml of 5 N
sodium hydroxide solution. This mixture was extracted with
2x50 ml of chloroform, the collected organic phases were dried
over anhydrous sodium sulphate, filtered and evaporated in
vacuo to dryness. The residue was recrystallized from an appro-
priate solvent (Table |, for their spectral data see Table ).

1-(Chlorophenyl)-6,7-dimethoxy-3-methyl-N-(1,2,4-triazol -3'-
yl)isoquinolinium perchlorate (8/4).

A mixture of 0.01 mole of 1-(4-chlorophenyl)-6,7-dimethoxy-
3-methyl-pyrylium perchlorate (2, R = 4-chlorophenyl, R1 = R2 =
methoxy) [10], 0.01 mole of 5-amino-1H-1,2,4-triazole (7/4, Q =
H) (Fluka) and 15 ml of acetic acid was refluxed with stirring for
2 hours. After cooling the crystals that precipitated were isolated
by filtration and recrystallized from 40 ml of 2-propanol to yield
3.54 g (74%) of 1-(4-chlorophenyl)-6,7-dimethoxy-3-methyl-N-
(1,2,4-triazol-3™-yl)isoquinolinium perchlorate (8/4) (Table I, for
its spectral data see Table I1).

6,7-Dimethoxy-3-methyl-1-(4-methyl phenyl)-N-(2'-benzyl-5'-
methylthio-1,2,4-triazol-3"-yl)isoquinolinium Chloride (14).

A mixture of 5 mmoles of 1-[4,5-dimethoxy-2-(4-methylben-
zoyl)] phenyl-acetone (1, R = 4-methylphenyl, R = R2 = methoxy),
5 mmole of 5-amino-1-benzyl-3-methylthio-1H-1,2,4-triazole (11)
[4], 10 ml of acetonitrile and 2 ml of concentrated hydrochloric acid
was refluxed with stirring for 19 hours. After cooling the reaction
mixture was evaporated in vacuo to dryness. The residue was dry-
column flash chromatographed on 30 g of Kieselgel 60 H, aseluents
different mixtures of n-hexane, chloroform and methanol of
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continuoudly increasing polarities were used. After evaporation of
the appropriate fractionsin vacuo to dryness, the residue wasrecrys-
tallized from 30 ml of ethyl acetate and filtered to yield 1.12 g (42%)
of 6,7-dimethoxy-3-methyl-1-(4-methylphenyl)-N-(2'-benzyl-5'-
methylthio-1,2,4-triazol-3-yl)isoquinolinium chloride (14), mp 168-
171°; pmr (DMSO-dg): 6 2.18 (s, 3H, CH3-3), 2.41 (s, 3H, PhCHy),
2.52 (s, 3H, SCHy), 3.75 (s, 3H, OCH5-7), 4.18 (s, 3H, OCH3-6),
5.08 [d, (J= 14.6 Hz), 1H, PhCH,-0)], 5.17 [d, (J = 14.6 HZ), 1H,
PhCH,-a1))], 6.89 (s, 1H, H-8), 7.08 [d, (J = 7.8 Hz), 2H, PhH-
3",5"], 7.28-7.40 (m, 6H, PhH-2" and BnH), 7.68 [d, (J= 7.8 H2),
1H, PhH-6"], 7.88 (s, 1H, H-5), 8.40 (s, 1H, H-4); cmr (DMSO-dg):
8, ppm 14.1 (SCHj), 19.3 (CH3-3), 21.3 (PhCHy3), 51.6 (BzCH)),
56.3 (OCH3-6), 57.7 (OCH3-7), 106.2 (C-5), 107.1 (C-8), 123.1
(C-89), 1234 (C-4), 125.3, 128.7, 128.8, 129.3, 129.4, 129.9, 130.3,
133.2 (ArC), 139.6 (C-4a), 141.9 (PhC-4"), 142.8 (C-3), 145.6
(C-3),152.7 (C-7), 156.1 (C-1), 159.9 (C-6), 160.8 (C-5).

Anal. Calcd. for C29H29C| N40zs (MW 53310) C, 65.34; H,
5.48; Cl, 6.65; N, 10.51; S, 6.01. Found: C, 65.14; H, 5.52; ClI,
6.57; N, 10.66; S, 5.97.

6,7-Dimethoxy-3-methyl-1-(4-methylphenyl)-N-(1'-benzyl-5'-
methylthio-1,2,4-triazol-3-yl)isoquinolinium Chloride (15) from
land 12.

A mixture of 1.7 mmoles of 1-[4,5-dimethoxy-2-(4-methylben-
zoyl)]phenylacetone (1, R = 4-methylphenyl, R! = R2 = methoxy),
1.7 mmole of 5-amino-2-benzyl-3-methylthio-2H-1,2,4-triazole
(12) [4], 8 ml of acetonitrile and 0.3 ml of concentrated hydrochloric
acid was refluxed with gtirring for 1 hour. After cooling the reaction
mixture was evaporated in vacuo to dryness. The residue was tritu-
rated with 5 ml of ethyl acetate and filtered to yield 0.87 g (96%) of
6,7-dimethoxy-3-methyl-1-(4-methylphenyl)-N-(1'-benzyl-5'-
methylthio-1,2,4-triazol-3'-yl)isoquinolinium chloride (15), mp
149-152°; pmr (DMSO-dg ): 6 2.40 (s, 3H, CH3-3), 2.56 (s, 3H,
PhCH3), 2.57 (s, 3H, SCH3), 3.72 (s, 3H, OCH3-7), 4.15 (s, 3H,
OCH3-6), 5.30 (s, 2H, PhCH,)], 6.83 (s, 1H, H-8), 6.87 [dd, (J=1.8
and 6.8 Hz), 2H, PhH-3",5"], 7.24-7.40 (m, 7H, PhH-2",6" and
BnH), 7.86 (s, 1H, H-5), 8.44 (s, 1H, H-4); cmr (DM SO-dg): 6 15.7
(SCH3), 19.9 (CH3-3), 21.3 (PhCH3), 52.3 (BzCH,), 56.1 (OCH3-
6), 57.5 (OCH3-7), 106.0 (C-5), 106.9 (C-8), 122.4 (C-84), 122.8
(C-9), 1265, 127.1, 128.2, 128.8, 129.0, 130.2, 134.4 (ArC), 138.7
(C-43), 140.9 (PhC-4"), 143.3(C-3), 152.4(C-7), 154.5(C-1), 155.9
(C-3),156.8 (C-5), 159.2 (C-6).

Anal. Calcd. for CygH,9CIN4O,S (MW 533.10): C, 65.34; H,
5.48; Cl, 6.65; N, 10.51; S, 6.01. Found: C, 65.19; H, 5.35; ClI,
6.76; N, 10.42; S, 6.15.

6,7-Dimethoxy-3-methyl-1-(4-methylphenyl)-N-(1'-benzyl-5'-
methylthio-1,2,4-triazol-3"-yl)isoquinolinium Chloride (15) by
Benzylation of 8/6.

A mixture of 5 mmoles of 6,7-dimethoxy-3-methyl-1-(4-
methylphenyl)-N-(5'-methylthio-1,2,4-triazol -3'-yl)isoquino-
linium zwitter ion (8/6), 7 mmoles of benzylchloride and 10 ml of
acetonitrile was stirred at 40° for 13 hours. After cooling the
crystals that precipitated were filtered off and washed with a
small amount of acetonitrile to yield 1.52 g (57%) of 6,7-
dimethoxy-3-methyl-1-(4-methylphenyl)-N-(1-benzyl-5-
methylthio-1,2,4-triazol-3-yl)isoquinolinium chloride (15) mp
150-152°. The compound isidentical (ir, mixed mp) with that of
15 obtained in the previous experiment.

6,7-Dimethoxy-3-methyl-1-(4-methyl phenyl)-N-(4'-benzyl-5'-
methylthio-1,2,4-triazol-3-yl)isoquinolinium Chloride (16).
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A mixture of 7 mmoles of 1-[4,5-dimethoxy-2-(4-methylben-
zoyl)]phenyl-acetone (1, R = 4-methylphenyl, R1 = R2 =
methoxy), 8 mmoles of 5-amino-4-benzyl-3-methylthio-4H-
1,2,4-triazole (13) [4], 15 ml of acetonitrile and 2 ml of concen-
trated hydrochloric acid was refluxed with stirring for 28 hours.
After cooling the reaction mixture was evaporated in vacuo to
dryness. The residue was dry-column flash chromatographed on
40 g of Kieselgel 60 H, as eluents different mixtures of n-
hexane, chloroform and methanol of continuously increasing
polarities were used. After evaporation of the appropiate frac-
tions in vacuo to dryness, the residue was crystallized with 10
ml of ethyl acetate and filtered to yield 1.12 g (42%) of 6,7-
dimethoxy-3-methyl-1-(4-methylphenyl)-N-(4'-benzyl-5'-
methylthio-1,2,4-triazol-3'-yl)isoquinolinium chloride (16), mp
168-171°; pmr (DMSO-dg ): 6 2.11 (s, 3H, CH3-3), 2.41 (s, 3H,
PhCH3), 2.52 (s, 3H, SCH3), 3.75 (s, 3H, OCH3-7), 4.18 (s, 3H,
OCH3-6), 4.83 [d, (J = 14.6 HZ), 1H, PhCH,-a;)], 4.97 [d, (J=
14.6 Hz), 1H, PhCH»-0)], 6.81 [d, (J = 7.4 Hz), 2H, PhH-
3",5"], 6.91 (s, 1H, H-8), 7.20-7.48 (m, 6H, PhH-2" and BnH),
7.64 [d, (3= 7.4 Hz), 1H, PhH-6"], 7.84 (s, 1H, H-5), 8.32 (s,
1H, H-4); cmr (DMSO-dg ): & 15.1 (SCH3), 19.5 (CH3-3), 21.2
(PhCHy), 47.5 (BzCH,), 56.3 (OCH3-6), 57.7 (OCH3-7), 106.2
(C-5), 107.2 (C-8), 123.0 (C-8a), 123.3 (C-4), 125.2, 127.6,
128.9, 129.3, 129.5, 130.4, 130.9, 132.7 (ArC), 139.6 (C-4a),
141.9 (PhC-4"), 143.5 (C-3), 146.8 (C-5), 152.6 (C-7), 154.1
(C-3), 156.5 (C-1), 159.9 (C-6)

Anal. Calcd. for CogHogCIN4O,S (MW 533.10): C, 65.34; H,
5.48; Cl, 6.65; N, 10.51; S, 6.01. Found: C, 65.17; H, 5.53; Cl,
6.77; N, 10.40; S, 6.14.
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