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Synthesis of Aryloxyallylthiopyridazine Derivatives
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Abstract — Allylthio group of the sulfur compounds of garlic oil plays an important role for prevention and treatment of
hepatic diseases induced by toxic substances or carbon tetrachloride. Thus allylthio group as pharmacologically active group
was introduced into pyridazine heterocycle ring. Aryloxyallylthiopyridazine derivatives were synthesized and their hepato-
protective activities were screened in rat. The activities of these compounds were weaker than alkoxyallylthiopyridazine

derivatives, which exhibit a superior hepatoprotective effect.
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pyrazoleZ 0] AA7} AZE 5248do|ch B9 8} pyrimidine
3} pyrazines}e] Aol Fring)ae] AAA|7H T ol o]
= AEAE QokoE wo| {iFo] Qict. ulebA #Z ofsls)
AFE-2 pyridazine 730 S ZHA Fo] kst f-2AlE0]
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Alef & 717|

B Ago| AFg3 A o+& Aldrich, Sigma, Merck, Acros
(Janssen chimica) 5ol TYslR L, Sl Qs A5 557
sto] ARG8T §% 5742 Fisher-Johns Melting Point
apparatus®} Buchi 535 Melting Point apparatusS AME-GHIT)
NMR spectrum=> TMSE ¥ 2= 3/ 300 MHz Gemini
Varian NMR Spectrometer 2 5743}l 1, §1l= acetone-dg,
CDCl;, DMSO-dg& AF8-3F$ith Multiplicity = s=singlet,
d=doublet, t=triplet, g=quartet, m=multiplet ©. = °F3}o] I*&
A8t IR spectrum< Bruker Vector 22 FT-IR%} Perkin-
Elmer 16F PC FT-IRS ARSI KBr pellet?t NaCl cell® &
At W39 Q3L Silica gel 60F 2542 =¥ TLC
plate(Merck)E hexane : ethyl acetate = 5:1, chloroform :
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methanol = 10 1, chloroform ; ethyl acetate = 10:1 5] {92
ANNR O, spot2 UV light B+ iodine vapour® 415151
t}. Column chrommatography+ silica gel 60 A (70-230 mesh,
Merck)yS AME-313Ct

3-Phenoxy-6-chloropyridazine(la) &4

<= phenol 75 goll Na ¥4 1.15 g(0.05 moD)&- 7}8+3 90
15°CE FAEEA KA A o] EFE) 3,6-dichloro-
pyridazine 7.45 g(0.05 mol)2 7}sk1L oil bathel A 160+5°CE
FASEA 3A17E FF 2t WS- EEE-S 2N-NaOH 400
mel] $2 F &3 $30 AR S ether® FE31 FATE
23] A F, T Na,S0,2 AZ3IAL etherS 7HFsE3Pd
2] nje Ho] Aojx]u] ethanoleliA] AP Frt.

Yield : 8.62 g (83.5%), mp 138~140°C, 'HNMR (CDCl,) &
7.15~7.42 (m, CHX2, CHX5), IR (NaCl, cm™) 3,064 (aromatic),
1589 (N=N), 735 (C-C)

3-Benzyloxy-6-chloropyridazine(1b)2] &4

74 benzyl alcohol 50 m/ll Na ¥4 1.15 g(0.05 moly= 7}
3t 80£5°CE FAlsAA £8i1]7] ¥ 3,6-dichloropyridazine
7.45 g(0.05 molyS 715t 147 B9t Rk v EEE
& Y771 vkl HA7L st RS Yol wnkst
of 284 E4S At AstelAste] 4L AL 50%
ethanol® A A3}t 2+ ethanolel] §3iAA 284 A&
AAsI T AAgste] Hale] §74y WFEAYS St

Yield : 3.35 g (30.4%), mp 134~136°C, "HNMR (CDCly) &
550 (s, 2H, OCH,), 7.35~7.55 (m, CH X2, CHx5), IR (NaC],
em™) 3,100 (aromatic), 2,359 (CH), 1,637 (N=N)

3-(4-Methylphenoxy)-6-chloropyridazine(1c)2| &4

T4 p-cresol 100 goll Na 24 230 g (0.1 mol)= 715HaL 90
15°CE -FA8tHA &3A17] F 3,6-dichloropyridazine 14.90 g
(0.1 mo)E 7}3kx 2217t B9 wytalich WS EEES 2N-
NaOH 425 mio}} -2 ¥ 2&35 24 A& ether® =F3}
A 28] AHE 3 T4 Na,SO,2 XSl etherS 7%k
Z3139ct. Acetonedl] 5] ANAH ] Fde] Wi AR S A9

Yield : 4.11 g (18.6%), mp 168~170°C, "HNMR (CDCl,) &
2.35 (s, 3H, CH,), 7.05~7.30 (m, CHx2, 5Hx4), IR (NaCl,
cm™) 3,100 (aromatic), 2,359 (CH), 1,646 (N=N)
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3-(3-Methylphenoxy)-6-chloropyridazine(1d)2| &4

F4 m-cresol 100 gl Na 5% 2.30 g (0.1 moD)Z 7}3kaL
901 5°CE FAI51AA &3llA17l ¥ 3,6-dichloropyridazine 14.90
g (0.1 moly& 713l 140£5°CE FAI3HHA 4A7F B9t Rtk

19t} 3-(4-Methylphenoxy)-6-chloropyridazine & 3% H 7}
FY3H A2]StaL ethanolollX] AA7sle] 4o oA Z7g
£ 2t

Yield : 10.75 g (48.7%), mp 111~113°C, NMR (CDCl;) &
2.35 (s, 3H, CHy), 6.95~7.35 (m, CH X2, CH X4, aromatic),
IR (NaCl, cm™) 3,058 (aromatic), 1,613 (N=N), 688 (C-Cl)

3-(2-Methylphenoxy)-6-chloropyridazine(le)2] &4

T4 o-cresol 100 m/oll Na % 2.30 g (0.1 mo)S 713}
90£5°CE #AI5A &3A)171 ¥ 3,6-dichloropyridazine 14.90
g (0.1 moly& 7181 140+5°CE F-A3HAA 447 T+ wwt
3} t}. 3-(4-Methylphenoxy)-6-chloropyridazine &) 33 15hs] 3}
FYstA Melskal ethanololX] AZ7ste] 3o s AA
£ A3t

Yield : 5.42 g (24.6%), mp 161~163°C, 'HNMR (CDCl,) &
2.20 (s, 3H, CHy), 7.05~7.30(m, CHx2, CHx4), IR (NaCl,
em™) 3,100 (aromatic), 2,300 (CH), 1,646 N=N)

3-Phenoxy-6-allylthiopyridazine(2a)2] &3

2= phenol 30 goll Na 24 0.11 g (0.005 mol)g 50]1 3-
chloro-6-allylthiopyridazinell) 0.93 g (0.005 mol)E 713+
160+5°CellA 3AIZF B2t RISt WHs-8 Fustn W4t
¥ 2N-NaOHE 71l 9714 (pH 14)°% spd 2ol AEdrt
A&t 24 S ehter® FE3haL FAFE 28] Al F B
Na,SO, 2 dx81] ethers AUEFT F ol =& IHU
t} o] ZHE-2 TLC Aeld 270 spot(Rf=0.5, 0.4)°] Vel }a
oJF Rf=0.5%1 0] 54 35E2A column chromatography
(hexane : ethyl acetate = 25 : 1)Z 23t 2498 71
$EE31IL high vacuum @ E 2A)7F 5 Axsl] 4L AFE
ethanololl A A7 T,

Yield : (34.5%), mp 71~73°C, 'HNMR (CDCl,) 8 3.95 (4,
2H, SCH,), 5.22 (dd, 2H, CH,), 6.00 (m, 1H, CH), 6.80~7.10
(m, CHX2), 7.15~7.45 (m, 1H X5, aromatic), IR (NaCl, cm™)
3,048 (aromatic), 580 (N=N)

3-Benzyloxy-6-allylthiopyridazine(2b)2] &4

4= benzyl alcohol 20 m/¢ll Na 2% 0.11 g (0.005 mol)S
=0]31 3-chloro-6-allylthiopyridazine 0.93 g (0.005 mol)& 7}k
o 80+5°Cell A 2413 <t Witk vk EFELS 3-
phenoxy-6-allylthiopyridazine ™ A4 €3 & column
chromatography(hexane : ethyl acetate=40:1)Z 7 #| 8} o).
L2 4lE 795E3HT high vacuum S ® 2X7r B}F Axs)
o 42 iAo AJAAYE ethanolollA AZAAFIC)

Yield : 0.92 g (71.3%), mp 56~58°C, 'HNMR (CDCly) 6

J. Pharm. Soc. Korea



Aryloxyallylthiopyridazine -+=4] 39 91

4.0C (d, 2H, SCH,), 5.25 (dd, 2H, CH,), 5.55 (s, 2H, OCH,),
6.0 (m, 1H, CH), 6.85~7.30 (dd, CH X2), 7.35~7.65 (m,
CH <5, aromatic), IR NaCl, cm™) 3,055 (aromatic)

3-(4-Methylphenoxy)-6-allylthiopyridazine(2¢)2] &

5 p-cresol 30 goll Na £ 0.23 g (0.01 mol)}s =°]3L 3-
chlcro-6-allylthiopyridazine 1.87 g (0.01 mol)& 7}t 100*
5°Clx BAIZE Fet wHkEIIe), WS skl Wyzket & 2N-
Nal H 150 m/Z 71510 9714 (pH 14) 2.2 3hd 2Ao] A&
o 423 APE ether® FE3 GATE 23] AT &
F<r Na,SO2 1Z%3}0] ethers 7RFEEe § 248 H= ol
4 HEE Q3T o) ERES R3] B vy 7Y
3 “34o] H&3lv ethanolo)X AEH T

Yiald : 1.07 g (41.5%), mp 115~117°C, '"HNMR (CDCly) &
235 (s, 3H, CHy), 395 (d, 2H, SCHy), 520 (dd, 2H, CH,),
6.00 (m, 1H, CH), 6.98~7.10 (dd, CH X2), 7.18~7.35 (m, CH
X 4, aromatic), IR (NaCl, cm™) 3,050 (aromatic), 1,550 (N=N)

3-'3-Methylphenoxy)-6-allylthiopyridazine(2d)2| &

22 m-cresol 30 m/*ll Na ¥4 0.23 g (0.01 moly& =o]z
3-ch oro-6-allylthiopyridazine 1.87 g (0.01 mol)2 7}&k} 100+
5°Cllx 5AIZF &<k wRES 3 3-(4-methylphenoxy)-6-allyl-
thiopyridazine®] T4 H¥} FUsHAl Aelste] vjwiae] 24
A7 g A

Vield : 0.94 g (36.4%), mp 48~50°C, '"HNMR (CDCly) §
230 (s. 3H, CHy), 3.90 (d, 2H, SCHy), 5.15 (dd, 2H, CHj),
595 (m, 1H, CH), 695 (m, 1IH X2, CH), 722 (m, 1H X4,
arorratic), IR (NaCl, cm™) 3,043 (aromatic), 1580 (N=N)

3-(2-Methylphenoxy)-6-allylthiopyridazine(2e)2| g4

E-3= p-cresol 30 mi°ll Na &< 0.23 g (0.01 moly& =°|x
3-ctloro-6-allylthiopyridazine 1.87 g(0.01 mol)= 7f8le 100 £
5°C>14 5 AlZk T mHF 8§ 3-(4-methylphenoxy)-6-
allyltaiopyridazine®) TAH7 EUsHA) Hsle] njaiae) 3]
s dSith

Yield : 048 g (18.6%), mp 78~80°C, 'HNMR (CDClLy) &
220 (s, 3H, CHy), 3.92 (d, 2H, SCH,), 520 (dd, 2H, CH,),
6.00 m, 1H, CH), 7.00~7.35 (m, CHX2 & CH X4, aromatic),
IR (MNaCl, cm™) 3,045 (aromatic), 1,585 (N=N)
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ot 22t 3 AT 691 $A)9) Ck2 29 E ¥hgAdo)] ke
ZAE o] ¥ia{ vt itk & A= 39 $1x19) CI9] alkoxy
7] AL A8 AR F5-F0] FJOU aryloxy”] X &
|4 phenoxy”1E ALl TE FENM £4) QSIth A=
-2 phenol, benzyl, alcohol, p-cresol, m-cresol, o-cresol ©J]
Na 248 %9 sodium salt® A3+ o}2 3,6-dichloropy-
ridazine® RES-AIZCH HES- - #2129 phenold 2N-NaOH &
Mg 1:1FFOE AAFC do] rIHoR =Y A
AAo] HE3h=1] o)7-& ether® F&3a v AANAZHS
8- 4= 9J3ith Benzyl alcohol &) 73-¢ Na & A ZA] 80°Cel)
A MR AR mRksle] wheS AR WRERES W2t
AZTA BEE FA7F 28l = Nagrl 55 AE2 des
S 9o NaClo] £8<9 AHE dol A =Heol A= AA
% o2 50% ethanolell §3lst & 2849 B4S AAstE Al
AQshd oot WY 248 AR S 45 AT o,
m-, Y 0-Cresol®] 7-% 140°CollA wkeAz o #9l9l cresol
AAE 2N-NaOH §-94& o]§3lom &5 AL ether®
FZ3h

Pyridazine 3} allylthio”]¢] T2 Adal= thEA A
2ok}, 3,6-Dichloropyridazine] $4% aryloxy”’|2 X33+ &
allylmercaptane & ©]£-5}9] allylthio”]2] =& A& ot F
Hkg0] ol dojuar E-&o] Z3] A o] HS AR
9¥gke}. 3,6-Dichloropyridazine 9] 945 NaOH € 7]4J ol A
allylmercaptane2 ¥F8-*|7)Av} =& 3-chloro-6-thiopyridazine
o) allyl bromideZ =447 allylthio”]7F 14 £%J# 3-chloro-
6-allylthiopyridazine*>192 &A13F thS aryloxy sodium<
HEEAFIE $580] FIEHIPL TR o) Yo FHPD 3}
FEE 3 T 5 Uit

o8] 7kA] fuiE o] &35t AW W R ot EAS
o A= oY £k FelE F SIS E R silica gel

column chromatography (4 cm®X40 cm)E A AT} 3}gt
AR
cl cl
e
3,8-Dichioropyrida.

CHz=CH-CHg- ArONa
CH3ONa Zine 80 - 90°C)
reflux

N—-N N—N
\

CI—US-CHZ-CH=CH2 Aro-<_)—C|
1

3-Chloro-6-allylthiopyridazine'”

ArONa CH,=CH-CH,-SH
high temp. NaOH
N—N
N

ArOUS-CHZ-CH=CH2

2
A: a=CgHg-, b=CgH5CHy-, c=4-CHy-CqHy-, d=3-CHy-CgHy-, @2-CHa-CeH
Scheme 1 — Synthesis of 3-aryloxy-6-allylthiopyridazine derivatives.
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aryloxyallylthiopyridazine f- T4 W2 &4S veldon &
AsE AL F5 w2 wgdRolc), 63 X allylthio?|S &
ToF Zku glont 3 A2 A|3)9] Fel wet s &
o] A=rt g dATellA 3] alkoxyZ |2 Xghe A
2 7183 A E9toy A CHE XgE 2L &) g3
o} & @7l U3 9X)e] alkoxy”] thale]] aryloxy?]2 &
gt eSS BBk B4 SAE 2 49 Jldigke b2
A &3} HAeh Alkoxy” 1= ARSI EHE ZEa gl wbd
PAhE ARER] 532 2E=t}. Aryloxys halogen} 771X
2 pyridazine®olX] Azl FAa9E Yeh)7] gEQ Ro®
Algdt.

HAe e
2 A7 20018 E HAgRTg A7) A9 2001
A oSt AT BFAIE] Al APeE oo A
71 ZhAkgch

fal

Ao

1) Dorant, E., Brandt, P. A., Goldbolm, R. A., Hermus, R. J. J. and
Sturmans, E : Garlic and its singnificance for the prevention of
cancer in humans; a critical view. Bz J. Cancer 67, 424 (1993).

2) Sparnins, V. L., Barany, G. and Wattenberg, L. W. : Effects of
organosulfur compounds from garlic and onions on benzola]-
pyrene-induced neoplasia and glutathione S-transferase
activity in the mouse. Carcinogenesis 9(1), 131 (1988).

3) Hayes, M. A., Rushmore, T. H. and Goldberg, M. T. : Inhibition
of hepatocarcinogenic responses to 1,2-dimethylhydrazine by
dially] sulfide, a component of garlic oil. Carcinogenesis 8(8),

1155 (1987).

4) Dausch, J. G. and Nixon, D. W. : Garlic :
relationship to malignant disease. Preventive Medicine 19, 346
(1990).

5) Wargovich, M. J., Woods, C., Eng, V. W. S, Stephens, L. C. and
Gray, K. : Chemopre-vention of N-nitrosomethylbenzylamine-

A review of its

induced esophageal cancer in rats by the naturally occurring
thioether, diallyl sulfide. Cancer Res. 48, 6872 (1988).

6) Kim, B. H. and Lee, Y. S. : Study on the inhibitory effect of
diallysulfide and/or diallyldisulfide in the rat hepatocarcino-
genesis. J. Appl. pharmcol. 3, 279 (1995).

7) Rawls, R. : Turning on carcinogens. C & EN. p. 31 (Oct. 7.
1996).

8) Kim, S. G. and Novak, R. E : The induction of Cytochrome
P450 2E1 by nitrogen- and sulfur-containing heterocycles:
Expression and molecular regulation. Toxicol. appl. pharmacol.
120, 257 (1993).

9) Prous, J. R. : Chemoprotective agents. The years drug news.
1995, 631 (1995).

10) Kim, S. G., Chung, H. J. and Cho, J. Y. : Molecular mechanism
of alkyl sulfide-modulated carbon tetrachloride-induced
hepatotoxicity : The role of cytochrome P 45, 2E,, P450 2B and
glutathione S-transferase expression. J. pharmacol. exp. Ther.
277, 1058 (1996).

11) Kwon, S. K,, Lee, E. B., Kim, M. K. and Park, Y. N. : Synthesis
of allylthiopyridazine derivatives and hepatoprotective activities .
Duksung Bull. Pharm. Sci. 9, 3 (1998).

12) Tisler; M and Stanovnik, B. : Pyridazine. Advances in
heterocyclic chemistry edited by A. R. Katritzky and A. J.
Boulton, Academic Press, vol. 9, 211 (1968).

13) Drueg, J. : Pyridazine in der Azneimittelsynthese, Angew.
Chem. 70, 5 (1958).

14) Drueg, J., Meter, Kd. and Eichenberger, K. : Heilmittelchemische
Studien in der heterocyclischen Reihe, Pyridazine 1. Derivate
der cyclischen Maleinsaeureund Citraconsaeure hydrazids.
Helv. Chem. Acta. 37, 121 (1954).

15) Kocevar, M., Sranovnik, B. and Tisler, M. : Heterocycles, CL
Syntheses and Isomerizations of some allylthio nitrogen
heterocycles. Croatica Chemica 45, 457 (1973).

16) Mizzoni, R. H. and Spoerri, P, E. : Synthesis in the pyridazine
series. I. J. Am. Chem. Soc. 73, 1873 (1951).

J. Pharm. Soc. Korea



