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New Organoselenium Compounds; Synthesis of Potential Anticancer
Alkylselenoallylthiopyridazine Derivatives

Sun-Hee Lee and Myung-Sook Park”
College of Pharmacy, Duksung Women’s University, Seoul 132-714, Korea

Abstract — A series of new alkylselenoallylthiopyridazine 12~18 was synthesized as expected to retain anticancer activity.
Synthetic route for the final compounds 12~18 was proceeded with diselenylation, hydrolysis/alkylation and allylthiolation
from 3,6-dichloropyridazine 1. Dichloropyridazinyl diselenide 2 was prepared from the diselenide anion using synthetic route
of Bhasin. Diselenide 2 can be reduced to 3-chloropyridazinyl selenolate anion using hydrazine hydrate at rt in the presence
of NaOH in THE The anion thus formed reacts readily with alkyl halide to give the 3-alkylseleno-6-chloropyridazine 3~11.
3-Alkylseleno-6-allylthiopyridazines 12~18 were prepared from 3~11 with allylmercaptan and sodium methoxide.

Keywords [] organoselenium, selenopyridazine, alkylselenylation, allylthiopyridazine, anticancer activity
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1
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DMF 43%
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C4Hg)4N = Br, THF
2 (C4Ho)4 r, 311
0°C~rt,1~6h,
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12~18

Scheme 1 - Synthetic route for 3-alkylseleno-6-allylthiopyridazine derivatives (12~18).
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mmol)S DMF(dimethylformamide) 30 m/*l|] 7}5}iT}, o] 8
ol hydrazine hydrate 0.8 m/(25 mmol)S H3] 713+ & *J%
oA 6417t 53F WRIAIA, Na,Se, 7t A= =5 818t o] ¥
£ z5Wo] 3 6-dichloropyridazine 3.724 g(50 mmol)S 3
71t §, o]F AdollA 60417 Bt RESAIFATE. WS HEL

kS seleniums 712fekel theoll A4S FF ice waterd]l
7hek 5, 71 <rellA A ssto] XA o] A (2)ys AT
(Scheme 1).

Yield: 2.11 g(43%), mp 180~184°C, 'H NMR(CDCly) & 7.98
(d, /=9 Hz, 1H, pyridazine), 7.40(d, /=9 Hz, 1H, pyridazine).
18C NMR(CDCly) & 15753, 15621, 13052, 120.39(pyridazine).
FT-IRNaCl) cm? 3050(aromatic), 1583(N=N), 1288(C-N),
764(Se-Se), 736(C-Cl). GC-MS m/z(%) 385(M+) 270.90
(100.0), 268.90(47.8), 272.90(42.1), 73.10(33.2).

General procedure for 3-alkylseleno-6-chloropyridazines
(3-11)

3-Methylseleno-6-chloropyridazine (3)— Dichloropyridazinyl
diselenide(2) 0.8 g2 mmol)E <73+ THF(tetrahydrofuran)
30m/o ¥t} Sodium hydroxide 0.4 g(10 mmol)¥} Zwjj<l
tetrabutylammonium bromide 0.13 g(0.4 mmol)E 7}3+ 3-of,

Table 1 - Optimal conditions for 3-alkylseleno-6-chloropyridazine
derivatives (3-11)

R—X, NaOH, NoHy4

0o o
N=N N=N (C4Hg)sN* Br, THF N=N
cl Se—Se cf —————————  R-Se ol
v ) v 0°C~rt,1~6h, 24~79% _U_
3~11
No R Molar Rxn MP Yield
: ratio® time (h)  (°C) (%)
3 —CH;, 2 1 78~80 68
4 —CH,CH; 2 1 56~60 79
5 —CH,CH,CH, 2 1 44~46 76
6 —CH,CH,CH,CH, 2 4 32~34 46
7 —CH,CH,CH,CH,CH,; 2 3 57~58 72
8 _CHZO 2 1 88~90 55
9 —CH 2 5 158~160 70

10 —(CH»Bm 2 3 68 78

o .
0 oy Eocmen, 2 35 ol 24

“Molar Ratio of Reag./Subs. is the ratio of alkyl halide to
substrate dichloropyridazinyl diselenide (2).

hydazine hydrate 0.0214 g(0.67 mmol)yS 3133] 71315t} o1&
&0l IARE F9E WRIAZICE HEg-ole] Nk s 0°CE Gt
Z 3, methyl iodide 0.57 g(4 mmol)> F%2] THFo| &3t
NS WAl 8] 7Redeh. 1ARE E<F 0°CellA mHkA|
Zok WESA $ 0kg- 8]l THFS ZsbsFsto] AlAska,
ethyl acetate 50 m/E W39 &35S E’_—Er =Q1 & ARl
F150% vl F,
sodium sulfate= ]%401 Azsto] ghsteldstar, kst
of & AlAs ] A vAE Ak o] =S column
chromatography(silicagel, solvent; #-hexane : ethyl acetate=
3:1D)E 23t dETA E2(3)E IAHScheme 1 ZX).
71 A¥E Table o] EAISIIT

Yield: 0.564 g(68%), mp 78~80°C, 'H NMR(CDCl,) & 7.42
(d, /=9 Hz, 1H, pyridazine), 7.23(d, /=9 Hz, 1H, pyridazine),
2.60(s, 3H, CH,). C NMR(CDCl,) & 158.60, 154.55, 130.27,
127.42(pyridazine), 6.32(CHs). FT-IRNaCl) cm™ 3042(aromatic),
1556(N=N), 1384(CH,), 764(C-Se), 736(C-Cl). GC-MS m/z
(%) 208(M+), 128.0(100.0), 207.9(40.3), 130.0(37.7), 205.9
(19.4), 209.9(17.57).

3-Ethylseleno-6-chloropyridazine (4) - Yield: 79%, mp 58~
60°C, 'H NMR(CDCly) & 7.41(d, /=9 Hz, 1H, pyridazine),
7.24(d, /=9 Hz, 1H, pyridazine), 3.35(q, /=7.5Hz, 2H, CH,),
156(t, /=75 Hz, 1H, CH,). C NMR(CDCl,) & 158.67,
154.50, 130.72, 127.24(pyridazine), 20.58, 15.31(ethyl). FT-IR
(NaCl) cm™ 3055(aromatic), 1556(N=N), 1449(CH,), 1393
(CHy), 764(C-Se), 731(C-Cl). GC-MS m/z(%) 122(M+) 141.1
(100.0), 194.0(82.2), 142.1(65.0), 222.0(54.3), 192.0(40.1).

3-Propylseleno-6-chloropyridazine (5) — Yield: 76%, mp
44~46°C, 'H NMR(CDCl,) & 7.41(d, J=89 Hz, 1H, pyridazine),
7.22(d, J=89Hz, 1H, pyridazine), 3.33(t, /=7.3Hz, 2H,
-CH,-), 1.86(m, 2H, -CH,-), 1.04(t, J=7.3 Hz, 3H, -CH,). **C
NMR(CDCly) & 158.68, 154.49, 130.90, 127.16(pyridazine),
28.76, 23.29, 14.46(propyl). FT-IR(NaCl) cm™ 3056(aromatic),
1458(CH,), 1393(CHy), 777(C-Se), 763(C-Cl). GC-MS m/z(%)
236(M+) 194.0(100.0), 192.0(49.9), 196.0(42.9), 155.1(29.0),
190.0(18.4).

3-Butylseleno-6-chloropyridazine (6) — Yield: 46%, mp 32~
34°C, 'H NMR(CDCl,) & 7.40(d, J=8.9 Hz, 1H, pyridazine),
7.22(d, J/=89Hz, 1H, pyridazine), 3.34(t, /=7.4Hz, 2H,
butyl), 1.85~1.75(m, 2H, butyl), 1.51~1.43(m, 2H, butyl),
0.94(t, J=73Hz, 3H, butyl). *C NMR(CDCl,) & 158.75,
154.49, 130.67, 127.14(pyridazine), 31.93, 26.67, 23.03, 13.58
(butyl). FT-IRMNaCl) cm? 3053(aromatic), 2957(aromatic),
1462(C=N), 1382(C-H), 763(C-Se), 721(C-Cl). GC-MS m/z
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(%) 250(M+) 194.0(100.0), 192.0(49.9), 196.0(43.2), 190.0
(18.3), 191.0(16.9).

3-Pentylseleno-6-chloropyridazine (7) — Yield: 72%, mp
57~58°C, 'H NMR(CDCl,) & 7.39(d, /=89 Hz, 1H, pyridazine),
7.21(d, J=89Hz, 1H, pyridazine), 3.34(t, J=7.5Hz, 2H,
pentyl), 1.83(t, /=7.5Hz, 2H, pentyl), 1.34(m, 4H, pentyl),
0.90(t, J=7.1Hz, 3H, pentyl). *C NMR(CDCl;) & 158.75,
154.49, 130.86, 127.13(pyridazine), 32.05, 29.58, 26.76, 22.19,
13.96(pentyl). FT-IRNaCl) cm™ 3055(aromatic), 2965(aromatic),
1466(N=N), 1383(C-H), 763(C-Se), 715(C-Cl). GC-MS m/z
(%) 264(M+) 194.0(100.0), 192.0(50.0), 196.0(43.5), 190.0
(18.0), 191.1(16.19).

3-Benzylseleno-6-chloropyridazine (8) — Yield: 55%, mp
88~90°C, 'H NMR(CDCl,) & 7.35(d, /=89 Hz, 1H, pyridazine),
7.22(d, J=8.9 Hz, 1H, pyridazine), 7.43~7.19(m, 5H, phenyl),
4.60(s, 2H, CH,). *C NMR(CDCl,) & 158.61, 154.83, 130.56,
127.35(pyridazine), 129.22, 128.65(phenyl), 29.95(CH,). FT-
IRNaCl) cm™ 3056(aromatic), 3032(aromatic), 1449(N=N),
1384(C-H), 763(C-Se), 748(C-Cl). GC-MS m/z(%) 284(M+),
91.1(100.0), 203.1(45.9), 204.1(19.9), 205.0(16.9), 65.1(13.6).

3-Benzhydrylseleno-6-chloropyridazine (9) — Yield: 70%,
mp 158~162°C, 'H NMR(CDCl,) & 7.49(d, 4H, phenyl),
7.30(d, /=8.8Hz, 1H, pyridazine), 7.14(d, /=8.8 Hz, 1H,
pyridazine), 7.27~7.21(m, 6H, phenyl), 6.54(s, 1H, benzhydryl).
BC NMR(CDCl,) & 159.07, 154.81, 130.74, 127.45(pyridazine),
140.44, 128.83, 128.60, 50.92(benzhydryl). FT-IRNaCl) cm™
3016(aromatic), 1447(N=N), 1380(C-H), 763(C-Se), 745(C-
CD. GC-MS m/z(%) 360M+), 167.1(100.0), 165.1(30.2),
168.1((17.8), 152.1(14.4), 166.1(11.4).

3-Phthalimidylpropylseleno-6-chloropyridazine 10) -
Yield: 78%, mp 68°C, 'H NMR(CDCl,) & 7.83(d, /=3.3 Hz,
2H, phthalimide), 7.73(d, /=3.3 Hz, 2H, phthalimide), 7.38(d,
J=89 Hz, 1H, pyridazine), 7.26(d, /=8.9 Hz, 1H, pyridazine),
3.86(t, /=6.9, 2H, propylene), 3.40(m, 2H, propylene), 2.22
(m, 2H, propylene). *C NMR(CDCl,) & 157.96, 154.70,
130.87, 127.25(pyridazine), 168.45(phthalimide, C=0), 134.02,
132.02, 123.32(phthalimide), 37.65, 29.32, 23.51(propylene).
FTIRMNaCl) em™ 3056(aromatic), 2943(aromatic), 1730(C=0),
761(C-Se), 719(C-Cl). GC-MS m/z(%) 381(M+), 160.1(100.0),
193.9(67.2), 220.9(46.7), 130.0(43.7), 191.9(31.6).

3-Ethyloxycarbonylmethylseleno-6-chloropyridazine
(11) - Yield: 24%, oil, "H NMR(CDCly) & 7.50(d, /=9 Hz,
1H, pyridazine), 7.28(d, /=9 Hz, 1H, pyridazine), 4.19(q, /=
75Hz, 2H), 4.07(s, 2H), 1.24(t, J=7.5Hz, 3H). *C NMR
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(CDCly) & 157.18, 155.07, 130.26, 127.81(pyridazine), 171.02
(C=0), 61.60, 27.10, 14.10. FT-IRNaCl) cm™ 3030(aromatic),
1767(C=0), 1710(C-0), 761(C-Se), 720(C-Cl). GC-MS m/z
(%) 280(M+), 207.0(100.0), 206.0(76.6), 205.0(52.7), 204.0
(46.8), 280.0(44.9).

General procedure for 3-alkylseleno-6-allylthiopyridazines
(12-18)

3-Methylseleno-6-allylthiopyridazine (12)— Sodium 0.675 g
(21 mmol)S ek 10 mpel] ¥l BF =<1 Fof|, allylmercaptan
156 g(21 mmol)& 7kato] 1A7F F<k oA muketgit. o]
£ 9S toluene 30 m/°| 3-methylseleno-6-chloropyridazine(3)
1.09 g(5.3 mmol)©| Fol9li= WHg- el 3] 7}slelrt. o &
65°Coll] IAZE FRt WEgAIZITE R4 5 Whg- BllE
T ebsEste] AASE T ethyl acetate 50 miE 713 &
50 A 33] FE3F3Ith 17155 sodium sulfate® 7132A]
T S ofFetar, NS ASE sFSe] H2A9 ol B4
Aglc}, o] FF-ES column chromatography(silicagel, solvent;
n-hexane : ethyl acetate=10: 1)= #2j3lo] n]3a 54 (12)%
At 71 AE Table Il EAISHITH

Yield: 0.294 g(23%), oil, 'H NMR(CDCly) & 7.20(d, /=9 Hz,
1H, pyridazine), 6.82(d, J=9Hz, 1H, pyridazine), 6.03~
6.01(m, 1H, =CH), 5.32(d, /=2.7Hz, 1H, CH,=), 5.14(d,
J=2.7Hz, 1H, CH,=), 3.95(d, /=2.1 Hz, 2H, SCH,), 4.08(s,
3H, CH,). ®C NMR(CDCl,) & 163.40, 154.55, 129.35, 118.62
(pyridazine), 134.28, 118.09, 29.45(allyl), 54.69(methyl). FT-
IR(NaCl) cm™ 2947(aromatic), 1591(N=N), 1390(CH3), 1008,
921(allyl double band), 768(C-Se). GC-MS m/z(%) 246(M+),

oo b

Table II - Optimal conditions for 3-alkylseleno-6-allylthiopyridazine
derivatives (12-18)

No R Mo_lar _ Rxn MP  Yield
: ratio® time (h) (°C) (%)
12 —CH;, 4 1 oil 23
13 —CH,CH;, 45 7 oil 17
14 —CH,CH,CH, 4 6 oil 29
15  —CH,CH,CH,CH, 1 6 oil 30
16 —CH,CH,CH,CH,CH,4 4 6 36-38 30

17 _CH2© 1 5 oil 18

18 —CH 4.5 4 oil 30

®Molar Ratio of Reag./Subs. is the ratio of allylmercaptan to
substrate 3-alkylseleno-6-chloropyridazine.
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143.5(100), 287.0(68.0), 87.1(63.3), 41.1(42.4), 45.1(22.1).
3-Ethylseleno-6-allylthiopyridazine (13) - Yield: 17%, oil.
'"H NMR(CDCl,) & 7.17(d, J=9 Hz, 1H, pyridazine), 7.05(d,
J=9Hz, 1H, pyridazine), 6.06-5.97(m, 1H, =CH), 5.36(d,
J=2.7Hz, 1H, CH,=), 5.3(d, /=2.7Hz, 1H, CH,=), 3.91(d,
J=2.1Hz, 2H, SCH,), 3.34(q, /=7.5Hz, 2H, CH,), 1.55(t,
J=75Hz, 3H, CH,). “C NMR(CDCl;) & 15894, 155.25,
128.15, 125.50(pyridazine), 134.46, 118.29, 32.83(allyl), 19.66,
15.51(ethyl). FT-IR(NaCl) cm 3080(aromatic), 2960(aromatic),
1561(N=N), 1385(CH,), 1130(CH,), 988, 920(allyl double
band), 757(C-Se). GC-MS wm/z(%) 260(M+), 151.1(100),
245.1(90.4), 118.1(56.2), 243.1(44.1), 96.1(30.7).
3-Propylseleno-6-allylthiopyridazine (14) — Yield: 29%,
oil, 'H NMR(CDCl,) & 7.19(d, /=9 Hz, 1H, pyridazine), 7.08
(d, /=9 Hz, 1H, pyridazine), 6.06~5.97(m, 1H, =CH), 5.33
(d, J=18.3Hz, 1H, CH,=), 5.15(d, /=99 Hz, 1H, CH,=),
3.98(d, /=7.8 Hz, 2H, SCH,), 2.60(q, /=9.3 Hz, 2H, propyl),
1.59~1.54(m, 5H, propyl). *C NMR(CDCl,) & 158.62, 156.14,
128.64, 117.18(pyridazine), 132.89, 125.53, 32.89(allyl), 30.88,
19.83(propyl). FT-IRNaCl) cm™ 3052(aromatic), 2859(aromatic),
1561(N=N), 1386(CH,), 1129(CH,), 988, 920(allyl double
band), 757(C-Se). GC-MS m/z(%) 274M+), 151.1(100.0),
259.0(44.32), 118.1(41.6), 137.0(25.0), 257.0(21.9).
3-Butylseleno-6-allylthiopyridazine (15) — Yield: 30%, oil,
"H NMR(CDCl,) & 7.19(d, /=8.7 Hz, 1H, pyridazine), 7.03(d,
J=9Hz, 1H, pyridazine), 6.06~5.97(m, 1H, =CH), 5.33(d,
J=15.6 Hz, 1H, CH,=), 5.15(d, /=9.9 Hz, 1H, CH,=), 3.98
(d, J=6.9 Hz, 2H, SCH,), 3.34(t, /=7.4 Hz, 2H, butyl), 1.85~
1.75(m, 2H, butyl), 1.51~1.43(m, 2H, butyl), 0.94(t, /=73
Hz, 3H, butyl). ®C NMR(CDCl;) 15898, 155.49, 128.15,
125.41(pyridazine), 132.92, 118.36, 32.90(allyl), 31.97, 26.08,
23.05, 13.62(butyl). FT-IRNaCl) cm™ 2926(aromatic), 1562
(N=N), 1384(CH2), 1129(CH3), 919, 821(allyl double band),
757(C-Se). GC-MS m/z(%) 283(M+), 171.0(100.0), 173.0
(38.2), 73.1(24.9), 118.0(18.0), 117.1(17.3).
3-Pentylseleno-6-allylthiopyridazine (16) — Yield: 30%,
mp 36~38°C, 'H NMR(CDCl,) & 7.16(d, J=9Hz, 1H,
pyridazine), 7.03(d, /=9 Hz, 1H, pyridazine), 6.02~5.97(m,
1H, =CH), 5.33(d, /=16.9 Hz, 1H, CH,=), 5.17(d, /=0.3 Hz,
1H, CH,=), 3.98(d, /=6.6 Hz, 2H, SCH,), 1.84(q, /=7.5 Hz,
4H, pentyl), 1.45~1.31(m, 4H, pentyl), 0.89(t, /=7.2 Hz, 3H,
pentyl), C NMR(CDCl,) & 158.95, 155.49, 128.05, 125.41
(pyridazine), 132.91, 125.41, 34.74(allyl), 32.48, 29.57, 26.335,
22.23, 13.98(pentyl). FT-IR(NaCl) cm™ 2925(aromatic), 1562

(N=N), 1384(CH,), 1129(CH,), 988, 919(allyl double band),
756(C-Se). GC-MS m/z(%) 302(M+), 151.1(100.0), 118.1
(49.1), 287.0(44.0), 137.0(39.3), 217.0(26.2).
3-Benzylseleno-6-allylthiopyridazine (17) - Yield: 18%,
oil, 'H NMR(CDCly) & 7.39(d, /=3 Hz, 2H, phenyl), 7.30~
7.22(m, 3H, phenyl), 7.15(d, /=8.9 Hz, 1H, pyridazine), 7.04
(d, /=89 Hz, 1H, pyridazine), 6.09~5.95(m, 1H, =CH), 5.35
(d, /=129 Hz, 1H, CH,=), 5.16(d, /=11.1 Hz, 1H, CH,=),
459(s, 2H, CH,), 3.97(d, J=5.5Hz, 2H, SCHy. *C NMR
(CDCly) 15827, 15557, 127.20, 125.58(pyridazine), 132.84,
118.36, 32.91(allyl), 137.87, 129.12, 128.24, 127.90, 127.71
(benzyl), 29.38(benzyl, CH,). FT-IRINaCl) em™ 3026(aromatic),
2922(aromatic), 1561(IN=N), 1384(CH), 988, 920(allyl double
band), 758(C-Se). GC-MS my/z(%) 322(M+), 91.1(100.0),
151.1(38.98), 241.1(27.3), 242.1(20.8), 307.0(20.3).
3-Benzhydrylseleno-6-allylthiopyridazine (18) - Yield:
30%, oil, 'H NMR(CDCl,) & 7.47(d, J=7.2 Hz, 4H, phenyl),
7.31~7.23(m, 6H, phenyl), 7.21(d, /=9 Hz, 1H, pyridazine),
7.12(d, /=9Hz, 1H, pyridazine), 6.51(s, 1H, benzhydryl),
5.99-5.96(m, 1H, =CH), 5.31(d, /=17.5Hz, 1H, CH,=), 5.14
(d, J=10.2 Hz, 1H, CH,=), 3.97(d, J=4.8 Hz, 2H, SCH,). *C
NMR(CDCl;) & 159.58, 155.78, 127.52, 125.71(pyridazine),
140.88, 128.56, 128.33, 127.52, 50.48(benzhydryl), 132.75,
118.45, 32.95llyl). FT-IRNaCl) cm™ 3025(aromatic), 2918
(aromatic), 1383(CH), 988. 920(allyl double band), 746(C-Se)
GC-MS m/z(%) 398(M+) 167.2(100.0), 165.1(24.1), 152.1
(15.6), 168.1(14.8), 166.2(9.9).
MEZD Y D@
TheFet organoselenium $H3HES Alxsk7] 9138k K. K.
Bhasin®) §49%-2 o] 83190119 Na,Se, 2 1H57] £)8)A]
DMFelA AzlE3} sodium hydroxideS 713t 29| hydrazine
hydrates %3] 27}8Fith. A& sodium hydroxide 2}
seleniums DMFe] 718150& o, Hhg-ol2 2171391 selenium
o] kg Wl S-S wA ®Th NaySe,/F Ao} A=
o] T/ =W, Ao R W3lE Tt Sodium hydroxide}
seleniumS HH-§-A17 Na,Se, & A/dA1711L, k2 dichloro-
pyridazine(1)= 713l dichloropyridazinyl diselenide(2)E WH=t}.
Alkylselenium 3FH=(3)~(A1)yE I8k Sl 313=(2)
& o] g3iI3it}. o] HES-S diselenideZ #3417 selenium anion
5 AAAIZ]= hydrolysis®}, $10]9] alkyl halideE 7}3}o]
alkylation® = X123}, $13Ha(2)= RES-8viil THFel 71t

R S, e 5 e gl SR ol
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HRS- NS S1AlS wiw | hydrazine hydrateZ 7] HW &M
o7 W3t} o] hydrazine hydrate’} 714 oA &
FElo] AaE WEshaA AxkE AEA sk o] dxte] 9
&4 selenium anion®] FAE7] wWZolct. o] RS 91F =
|2 tetrabutylammoinum bromideZ A3} =, selenium
anion®] BAIE 11, o37]°] alkyl halide= 7}8lod 3}3HE(3)~(11)
£ sl

o] Bk$- 39 % hydrazine hydrateZ 7}R= %57} selenium
anion /3ol S vIHCh WA 7S 739 seleniume]
T A 2502 "o Yo AS BE & 4 8tk tE
ShH O 2 o] HEg-of sodium boronhydrideE AHE-3F 7-$-oll %=
selenium®] #4522 &% 0] selenium® alkylationol] A=)}
ATt F3HE3), @), 6y FT uf, HRE2%=F 0°CollA] 1t
&= AlAK -5 =Y 7 ATk FF=6)~ADE TA
& wis A2elx] JAF

"H NMR spectrumellA&= 3}gHzo] 35202 F3hoig)
pyridazine®] peak¥} Z}72}9] alkyl’|o] 3l38k= peaks QI
= Atk 3EHE(3)2] methylZ]= 2.60 ppmellA E& s 1L,
3}31E(4)] ethyl”]= 3.35, 1.56 ppm, 3+2H5(5)2] propyl’|+=
3.33, 1.86, 1.04 ppm, 3}3-2(6)2] butyl”]= 334, 1.74, 1.43,
0.94 ppm, 3FEE(7)9] pentyl”] = 3.34, 1.83, 1.34(X2), 0.90
ppmel Al Ed33om, 315-E(8)2] benzyl”] 2] CH,= 4.60
ppm, 38HE(9)2] benzhydryl”]¢] CHE 6.54 ppmollA] &3}
At} FTIR spectrumoll X pyridazine®} 2H2}9] alkyl?]9] 12
1t bandE 1 3 & Ql9laL, o)l tlEe] 746~777 cm™T
oA Se-Ce] bandE &1 & 4= ULt

5}SHE(12)~ (18)2] oA allylthio”] 2] =912 allylmer-
captans AR&-3to] XI3gsIGITt. o] WhE-2- 714 3ol A €]
allylthio”1¢] sulfurell o] S7k] 1, o] <13} chlorine®]
o0l BA Zow st A2 C-S bond7} A€
2% chlorined sodium¥}+2] AFeto] NaCle] A ¥t}

Allylthiolation®| A= RFSEvZ toluenes AMESFSI L, 7
719] <k} allylmercaptan®] RS G5H|e] 1~4.54] AMS3h=
How xastelnt. gE(15), 17)S 87 $18 vkgelA
allylmercaptan®] kS @aH]9] 193-S ARE-81SIt}. o] & Wk
olA allylmercaptan®] S ]2 495 A3l S W= +
7He] allylthio’} =34% 3,6-diallylthiopyridazine®] THEXA] &

. 5, allylthiol anion®] X&2|$H+-3-© 2 chlorine B2 <l
3t 6-allylthiolation %ol 2} butylselenium”] % benzyl-
selenium”]2] B & <13k 3-allylthiolation®] LoIUHAl =22
HHEEAE o 2 BolElelT

E-3] butylselenium”| & 741 1= 3+8E(6)2 benzyl-
selenium”|E 7F 1L & 35=(8)2] HESIARE o] st A=)

E YERJRIT}. 01732 butylselenium”] %! benzylselenium”| 2]

nd i

£
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22]7} methylselenium”], ethylselenium”], propylselenium”],
pentylselenium”’] 2 benzhydrylselenium”] Rt} o FA dojit
+ A& gulsts Aot o] s A3 E methylselenium”],
ethylselenium”], propylselenium?”], butylselenium %! pentyl-
selenium”] <4 butyl selenium”]7} 7} good leaving 1&
olglar 4 4= St} Benzyld} benzhydryl 3853 2 %
7102 B AIAE A% benzylselenium”] 7 €] = a2
allylthio” |7} 3,6-91x]°l 271 &% A o= Ho}, benzylselenium
717} benzhydrylselenium” |2t} B good leaving Ii5° 12k A
7} gk 4= Qlh

H3hE(16)= A=A EA §7510] 36~38CE HERHIIAL,
U] SRS (12)~(15), (17) 2 (18)2 w2 §33ketk=ol
Ak, HAEH|T.

'"H NMR spectrume| A= 3.91~3.98 ppmel] -SCH,-7}
doublet signal%, 5.31~5.36 ppm, 5.14~5.17 ppmelA] CH,=7}
doublet AB system© %, 595~6.09 ppm FolA =CH-7}
multiplet signal® £33}tk C NMR spectrumo] A=
132.75~134.46 ppm, 118.09~125.53 ppm, 29.45~34.74 ppm®l|
A Z@Eo] FEA0| allylthio” |7} U AS-S HsA @l
T3t}

Alkylselenopyridazinyl chloride(3)~(11)Z 3% = Se-
alkylation> T5-89] 24~79%0% WA 07 =25 Holgla,
Aol HF s15E(12)~(18)8] FJ3H] 91t 6-allylthiolation
M= 17~30%20% Siket. oli= 3 WA chlorine®] EfWh-&-
¥} 5 WA chlorine®] 2]9kgo] the oIS dEshe
Zlo|t}, Pyridazine 312]el thgh 7 WA X EWESoA 75
o] stolxl Z12- ofn] =9J¥ 3-91%]9] alkylseleno”]] FEFC.
2 1) AAPF FFENAA 6-21212] allylthio”]2] =o] of
#57] whzolth.

2 A= AR FAE del] fste] AT &
A allylthio”| 2} organoselenium”] 5 2313 SFR-EALE A7
stk HE 54 35MER alkylselenopyridazine®] para $13|
o allythio”]5 =13+ A1 alkylseleno allylthiopyridazine -

As skl

2 £

B AT A gdads Vdishs $REAS At
s7] A 71842 W2 A28 organoselenium 315

j=3) wiife)

=52 TS Seleniume organic compoundel] E=%1517]

284 sodium selenides #|Z3}aL, dichloropyridazine@} W
1A dichloropyridazinyl diselenide 3}31E(2)2 HSkA|ZCE 3}
+=(2)E hydrazine hydrateE ©]-83}0] &3)|5}o] selenium
anion® 3733}, alkyl halide®} ¥H-5-A1# 3-alkylseleno-6-
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chloropyridazine 54 9&(3)~(11)& #123}3IT}. Sodium
methoxideE 8-A] ZA|8t 5 allylmercaptans 71l wHkst &
NS alkylselenopyridazinyl chloride®l 7}l allylthio”]7} =%
% 3-alkylseleno-6-allylthiopyridazine =4 7%(12)~ (18)=
sHdskIct. #%, allylthio”| 2} alkylselenium”|E pyridazine®]
3, 6-9 Aol £YAIX! AMZE organoselenium 3H3HE-2 At

e
ANEREE
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