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Synthesis of 4,5-substituted 3-alkoxy-6-allylthiopyridazine Derivatives

Soon-Kyoung Kwon”
College of Pharmacy, Duksung Women's University, Seoul 132-714, Korea

Abstract—Through a modification of allicin structure a disagreeable odor and chemical instability of allicin can be improved.
3-Alkoxy-6-allylthiopyridazine derivatives exhibit a superior effect for prevention and treatment of hepatic diseases induced
by carbon tetrachloride and aflatoxin B1 and for prevention of human tissues from radiation. These compounds inhibit also
efficiently SK-Hep-1 cell proliferation through induction of apoptosis. So another 4,5-mono- or di-substituted 3-alkyloxy-6-
allylthiopyridazine derivatives were synthesized on purpose to find out SAR of allylthiopyridazine in hepatoprotective and
hepatotherapeutic acitivitis and to develop more effective drug candidate.

Keywords [] Pyridazine, alkoxyallylthiopyridazine, aryloxyallylthiopyridazine, hepatoprotective, hepatotherapeutic, SK-

Hep-1 cell, aflatoxin B1, 1,2-diazine
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B A¥of] AR5 A]ok& Aldrich, Sigma, Merck 5olA T+
sl y, $vl= Wod He ZEslY ARgsGY. 84 &

A& Fisher-Johns Melting Point apparatus $} Buchi 535
Melting Point apparatus & A}&3}%9 . NMR spectrum
TMSE %= EA = 3}lo] 300 MHz Gemini Varian NMR
Spectrometer® 5731511, §7lk= acetone-dg, CDCly, DMSO-
dg& A3 ok Multiplicity = s=singlet, d=doublet, t=
triplet, q=quartet, m=multiplet ©. % ¢Fa}lo] EA]5}R T} IR
spectrum< Bruker Vector 22 FT-IR¥} Perkin-Elmer 16F
PC FT-IRS AME51] KBr pellet?t NaCl cell2 &3k
Hkg-0] 21812 silica gel 60F 2542 = TLC plate Merck)E
hexane : ethyl acetate =5:1, chloroform : methanol =10:1,
chloroform : ethyl acetate =10:1 52 &Z Z/RAHSH,
spot& UV light £+ iodine vapour® &3} th. Column
chromatography = silica gel 60 A(70-230 mesh, Merck)-&
ARSI
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3, 6-Dihydroxy-4-methylpyridazine(2a)2| 4]

Hydrazine monohydrate 3.4 m(0.07 mol)°]] A 50 miZ
7¥e & wakshEA ¢-HCl 14 ml(0.14 mol)E 713}31 §hg-aio]
2 Aurt HEE 7R whe-EgEe] gR3sl] AlFska
citraconic anhydride(1a) 6.4 ml(0.07 mol)= 7}3lal Al&alA 3
AlZE Bt BFAAC SR ES WAk £ AEs A S
st FAlFE AT, B ARl SirA BT
AAR & AAAsle] T4 WA 2FE Aot

Yield : 8.46 g (95.8%), mp 284~286°C, 'H NMR (DMSO-d,)
8: 2.00 (s, 3H, CH3), 3.30 (s, IHx 2, 20H), 6.80 (s, 1H, CH), IR
(NaCl, em™) 3,421 (OH), 3,050 (aromatic), 1,538 (N=N)

3,6-Dihydroxy-4,5-dimethylpyridazine(2b)2| &

Hydrazine monohydrate 3.4 mi(0.07 mol)|l FAF 50 miE
7¥et & FHElEA ¢-HCl 14 mi(0.14 mol)E 7135}ir Hhg-oo]
e At HES J1signh vheEEe] &R Alke)
'd 2,3-dimethylmaleic anhydride(1b) 8.83 g(0.07 mol)2 7}3}
I A3 3RIRE BT FRAIZT 2a8] AR FLsHA
Agsted F43 WA AARE A

Yield : 9.10 g (92.8%), mp 298 ~300°C (dec.), '"H-NMR (CDCl,
+ DMSO-dg) & : 2.00 (s, 3HX 2, 2CHy), 3.30 (s, 1HX 2, 20H),
IR (NaCl, cm™) 3,417 (OH), 2,950 (aromatic), 1,462 (N=N)

1,4-Dihydroxy-5,6,7,8-tetrahydrophthalazine(2c)2] &

Hydrazine monohydrate 1.7 ml(0.035 mol)el] A A4 25 ml
£ 71st & wRksPHA] ¢-HCl 7 mi(0.07 mo)E 7}k B
o] #+ iVt HEE 73l dhe-EEEe] #5317 Al
25t 3,4,5,6-tetrahydrophthalic anhydride(1c) 5.33 g(0.035
mol)& 718tal Al&3A 3ATE Ft BFAIAE 228 A
3 FYsHl Heste] Fde] WA ZAE AU

Yield : 5.47 g (94.0%), mp 298 ~300°C (dec.), 'H NMR (CDCl,
+ DMSO-dg) & 1.65 (s, 2HX 2, 2CH,), 2.35 (s, 2HX2, 2CH,),
3.30 (s, 1H* 2, 20H), IR (NaCl, cm™) 3,350 (OH), 3,052 (aromatic),
1,421 (N=N)

3,6-Dichloro-4-methylpyridazine(3a)2| £

[Method A]

POCI,; 30 miell ¢+238] A2 3,6-dihydroxy-4-methylpyri-
dazine(2a) 5.04 g (0.04 mol)& 7}5k3L 7 A7k B¢ FFAR &
}9)2] POCLE #EEste] dojxl HAfel 432 4882
Yy wriglc}, 9ol |ri4o) 2 w7k 28% YRl &
NE 71e o AP JFAEE 78 F ethanoldl] Zo] B
A EAL AAStD @S 7Hete] 5 3 $53HA silicon

dioxideol] B3A17) BT F 79 ethanote FUZFRE F

F3lo] vjwae] Bt A& ATk

Yield : 4.82 g (73.8%), mp 81 ~83°C, "H NMR (CDCl,) &: 2.45
(s, 3H, CH,), 7.42 (s, 1H, CH), IR (NaCl, cm™) 3,053 (aromatic),
1,569 (N=N), 738 (C-CD)

[Method B]

&718 93] wiARE Aeleliil PCI5 6.25 g (0.03 mol# 3,6-
dihydroxy-4-methylpyridazine(2a) 1.27 g (0.01 mol)g &gt a}
of FdshA E433lch o] £EES 100 m/ round bottom
flaskol] Y1 oil bathollA 100+5°C7H<] M3 7k238le] &4
AlFh Aoz YZsk 3 4% dSES 9 Rl v
method AS} FU3HA| Aelste] mjwae] Wt A& AUk

Yield : 0.93 g (57.1%), mp 81~83°C, 'H NMR (CDCly) 8: 2.45
(s, 3H, CHy), 7.42 (s, 1H, CH), IR (NaCl, cm™ 3,053 (aromatic),
1,569 (N=N), 738 (C-Cl)

3,6-Dichloro-4,5-dimethylpyridazine(3b)2] £

POCly 20 miol] $H313] 74223 3,6-dihydroxy-4,5-dimethylpy-
ridazine(2b) 2.80 g (0.02 mol} 7131, 3a] MW= 5
SiA WhSAIA FAke] WAl AR Aot

Yield : 2.45 g (69.2%), mp 109~111°C, H-NMR (CDCl,) &:
2.05 (s, 3Hx 2, 2CHy), IR (NaCl, cm™) 3,053 (aromatic), 1,538
(N=N), 737 (C-CD)

1,4-Dichloro-5,6,7,8-tetrahydrophthalazine(3c)2] £

POCI, 20 mpl] &43] 223} 1,4-dihydroxy-5,6,7,8-tetrahyd-
rophthalazine(2¢) 3.32 g (0.02 mol) 713k, 3a) AW A}
FTYUeA RREAIA e B AR 4

Yield : 2.68 g (66.0%), mp 148~150°C, 'H.NMR (CDCl,) &:
1.85 (s, 2HX 2, 2CH,), 2.75 (s, 2HX 2, 2CH,), IR (NaCl, cm™Y)
3,050 (aromatic), 1,580 (N=N), 750 (C-Cl)

3-Methoxy-4-methyl-6-chloropyridazine(4e)@} 3-methoxy-
5-methyl-6-chloropyridazine(4f) Z&rE2| &4

= methanol 100 m/°l] Na £< 1.15 g (0.05 mol)= 718+
o] §3JA]7) 3 3,6-dichloro-4-methylpyridazine(3a) 8.15 g
(0.05 moh< 7l3to] &3] GAIZITE A2oA A7 T
RIS & )9 methanolE 7HFEFH3l] AAS the ether
100 mfE 718l 10%- 7+ Rtk Etheroll 34| o= 84 =
A& AAsa GAG 50 miE 28] AEs & 74 Na,S0,2
AZ8tT etherE AEE38le] Mo AFAHE It

Yield : 7.41 g (93.4%), mp 56 ~58°C, 'H-NMR (CDCly) 6:2.20
(s, 3H, OCH,), 2.35 (s, 3H, OCHy), 4.10 (d, 3Hx 2, 2CH,), 6.82-
7.20 (m, 1HX 2, 2CH), IR NaCl, em™) 3,050 (aromatic), 2,850
(CHy), 1,463 (N=N), 814 (C-CD)
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3-Methoxy-4,5-dimethyl-6-chloropyridazine(4g)2| £

< methanol 30 mi°l Na £ 0.46 g (0.02 mol)& 71319
£3]2]71 ¥ 3 6-dichloro-4,5-dimethylpyridazine(3b) 3.54 g
(0.02 mol& 7kstod e8] BeAIZTh A-LeollA 1A3E Ft
ARE T el AR YA Hste] 9 (4 4
e At

Y eld : 2.63 g (76.2%), mp 80~82°C, THNMR (CDCl,) 8:2.30 (s.
3H, CHy), 2.40 (s, 3H, CH,), 4.08 (s, 3H, OCH,), IR (NaCl, cm™)
3,050 (aromatic), 2,850 (aliphatic), 1,500 N=N), 700 (C-Cl)

1-Methoxy-4-chloro-5,6,7,8-tetrahydrophthalazine(4h) 2|
B

5 methanol 30 ml°ll Na &% 0.34 g (0.015 mol}S 7}5}
of &3jA17] & 1,4-dichloro- 5,6,7,8-tetrahydrophthalazine(3c)
3.5 g (0.015 molyE 7tsle] ¢hds} KajA ) ALolA] 14]
b -39t TRISE 5 4ed] A LA AElsie] B
Arv AR E 4ok

Teld : 1.78 g (59.7%), mp 117~119°C, 'H NMR (CDCly) &:
1&8 (s, 2HX2, 2CH,), 2.75 (s, ZH X2, 2CH,), 4.10 (s, 3H,
0C13). IR (NaCl, cm ™) 3,010 (aromatic), 2,900 (aliphatic), 1,510
IN=:N), 750 (C-Cl)

1-Methoxy-4-chlorophthalazine(4i)2] £Hq

£~ methanol 50 m/*] Na 55 0.23 g (0.01 moh)s 71561
442171 % 1 4-dichlorophthalazine(3d) 1.99 g (0.01 mol) 7}
8lof 2bds] KAz A2ollA 1113 B9t RIS F 4e°]
SAHHIY A Aste] FAHFEY 9 FAAE Ak

Yeld : 1.81 g (92.8%), mp 92~94°C, 'H-.NMR (CDCly) &: 4.28
(s, 3H, OCH,), 7.90~8.25 (m, 1Hx4, CH=CH-CH=CH), IR
NaZl, em™) 3,040 (aromatic), 2,870 (aliphatic), 1,570 (N=N),
710 (C-CD

3-Ethoxy-4,5-dimethyl-6-chloropyridazine(4j)2] £

£ ethanol 100 m/°| Na 24 0.69 g (0.03 mol)S 7}
£2]A7l ¥ 3,6-dichloro-4,5-dimethylpyridazine(3b) 531 g
(0.3 moly& 7}t ehds] GalAIRTE A-2eollA 4417 B2t
Zet F 4e9) LYY T A ste] v AHS
EE=

Yield : 4.22 g (75.4%), mp 60~62°C, 'H-NMR (CDCly) 6: 1.42
(t, $H, CHy), 2.20 (s, 3H, CHy), 2.32 (s, 3H, CHy), 4.52 (q, 2H,
0CH,). IR (NaCl, cm™) 3,010 (aromatic), 2,910 (aliphatic), 2,905
(aliphatic), 1,560 MN=N), 750 (C-CD)

1-Ethoxy-4-chloro-5,6,7,8-tetrahydrophthalazine(4k) 9|
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4= ethanol 100 m/*} Na 2% 0.69 g (0.03 molys 713}
4382170 3 1,4-dichloro-5,6,7,8-tetrahydrophthalazine(3c) 6.09
g (0.03 moly 713ley €3] Gajr it A2elx 4A3F Tt
IS 3 4el] TR FUsHAl Alste] v ARE
At

Yield : 5.98 g (93.7%), mp 105~107°C, "H-NMR (CDCl;) &:
140 (t, 3H, CH,), 1.80~2.65 (m, 2HP4, 4CH,), 452 (q, 2H,
OCH,), IR (NaCl, cm™) 3,100 (aromatic), 2,915 (aliphatic), 2,905
(aliphatic), 1,470 (N=N), 670 (C-CI)

1-Ethoxy-4-chlorophthalazine(4l)2] &4

F4= ethanol 100 mloll Na 25 0.69 g (0.03 moly& 7131
231 7] ¥ 1,4-dichlorophthalazine(3d) 5.97 g (0.03 mol)ys 7}
3led ehAs] LajAIZTE AolM 4A17F B TS § 4e9]
A sl Xested FAe] B ARS At

Yield : 5.02 g (80.2%), mp 76~78°C, I NMR (CDCl,) &: 1.55
(t, 3H, CH,), 4.70 (g, 2H, OCH,), 7.92~820 (m, 1HX4,
CH=CH-CH=CH), IR (NaCl, cm™) 3,050 (aromatic), 2,980
(aliphatic), 2,900 (aliphatic), 1,580 N=N), 750 (C-Cl)

3-Chloro-4,5-dimethyl-6-allylthiopyridazine(5b)2] &}

H<= methanol 40 miol} Na 3<% 0.23 g (0.01 mol)2 oL
allylmercaptane 0.93 m/ (0.01 mol)& £33t t}2 3,6-dichloro-
4,5-dimethylpyridazine(3b) 1.77 g (0.01 mol)& 7}3t1 147k
F<t BFAIZT MethanolS 7bEE3te] A|ASH TR ether
50 miZ 7} 1027 213] wRiEith Etheroll %) b= B4
A BAS ARk AR 30 miz 28] Al3% &, F<= Na,S0,
2 7AZ310] ethers APEES § FA49 oitd IFES 99
t}, o] FFELS TLC AolA 57] spot (Rf=0.8, 0.6, 0.5, 0.2,
0.1°] YER™ ©]F Rf 0520 £3°] 53 FFEREA column
chromatography(hexane : ethyl acetate = 5: )& & ch &
= SiE TjFEEslo] A2 WA oitd IF-ES high vacuum
o7 MR B dxsh] WEsks WA A4S AT

Yield : 1.16 g (54.0%), mp 51 ~53°C, 'H NMR (CDCly) &: 2.25
(s, 3H, CH,), 2.35 (s, 3H, CHjy), 3.95 (d, 2H, SCH,), 5.25 (dd, 2H,
CH,), 6.00 (m, 1H, CH), IR (NaCl, cm ™) 3,070 (aromatic), 1,500
(N=N), 770 (C-CD)

1-Chloro-4-allylthio-5,6,7,8-tetrahydrophthalazine(5¢) 2|
£

<= methanol 30 miell Na 24 0.23 g (0.01 molyS ol
allylmercaptane 0.93 m/ (0.01 mol)e &3t vk 1,4-dichloro-
5,6,7,8-tetrahydrophthalazine(3c) 2.03 g (0.01 mol)s 718k 1
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A FE B AR 5b2) AR FUsHA Aejste] &
Aol oitd FFES AU o] FFEL TLC oA 471 spot
(Rf=0.6, 0.5, 0.3, 0.1)°] Yep}u] o]F Rf 0.5%1 E20] 53
5182324 column chromatography(hexane : ethyl acetate = 5
: DE 223k 5b9 W sdstA Al 2HE

Yield : 1.81 g (75.1%), mp 43~45°C, 'H-NMR (CDCl,) &
1.85~2.65 (m, 2HX 4, 4CH,), 3.95 (d, 2H, SCH,), 5.25 (dd, 2H,
CH,), 6.00 (m, 1H, CH), IR (NaCl], cm™) 3,010 (aromatic), 1,490
IN=N), 670 (C-Cl)

1-Chloro-4-allylthiophthalazine(5d)2] &

<= methanol 30 m/* Na 2% 0.23 g (0.01 mol}s =°]|11
allylmercaptane 0.93 m/ (0.01 mol)-2 &3t & 14-dichlo-
rophthalazine (3d) 1.99 g (0.01 mol}& 7}t 24X|7F E9t 3
F3ck 502 FAHT FUstA Al B9 ol
B gt} o] AFELS TLC AollA] 47] spot (Rf=0.6, 0.5,
0.3, 0.1)°] eI} o]F Rf 0.5%] EZo] 53 3B 2 A
column chromatography(hexane : ethyl acetate = 10 : 1)= #2]
3 ¥ 5b2) W U3 AHelsle] A%S At

Yield : 1.27 g (53.6%), mp 76 ~78°C, 'H NMR (CDCl,) &: 4.15
(d, 2H, SCH,), 5.30 (dd, 2H, CH,), 6.10 (m, 1H, CH), 8.10 (m,
1Hx 4, CH=CH-CH=CH), IR (NaCl, cm™) 3,050 (aromatic),
1,520 (N=N), 780 (C-Cl)

1-Methoxy-4-allylthiophthalazine(6i)2] &

24 methanol 30 m/ol Na 24 0.23 g (0.01 mol} =°]|11
allylmercaptane 0.93 m/ (0.01 molyS &3t t}S 1-methoxy-
4-chlorophthalazine(4i) 1.95 g (0.01 mol}& 7}8kit 1A17F S
FFC 5be Y FLsHAl Aglste] B ol JF
E& TLC Aol 570 spot (Rf=0.7, 0.6, 0.5, 0.4, 0.2)7} &}
U o]F Rf 0.6%] 2] E2] 3EZA] column chromato-
graphy(hexane : ethyl acetate = 5: 1)2 2|3} 5b2) Wa#}
FUsA AHelste] 2-S Aich

Yield : 1.58 g (68.1%), mp 32~34°C, 'H-NMR (CDCl,) &: 4.08
(d, 2H, SCHy), 4.20 (s, 3H, OCHj), 5.26 (dd, 2H, CH,), 6.10 (m,
1H, CH), 7.82~8.17 (m, 1HX 4, CH=CH-CH=CH),

IR (NaCl, cm™) 3,050 (aromatic), 2,900 (aliphatic), 1,570 (N=N)

1-Ethoxy-4-allylthiophthalazine(61)2] &4

<= methanol 100 m/*ll Na 24 0.23 g (0.01 mol)S =°]
1L allylmercaptane 0.93 m/ (0.01 mol)2 &35t 0} 1-ethoxy-
4-chlorophthalazine (41) 2.09 g (0.01 mol}s 78l 3AI7F B2t
FHY}. 5p9 AP T AElsl] I ol A
E-2 TLC “dollA] 471 spot (Rf=0.9, 0.7, 0.5, 0.4)7} “FER}H

o]F Rf 0.7?! 40| &4 3FEZA] column chromatography
(hexane : ethyl acetate = 5: DE £2]3 & 5b2] Wz} T
sl Aglste] 24E& I

Yield : 0.79 g (32.1%), mp 44 ~46°C, 'H-NMR (CDCl,) &: 1.52
(t, 3H, CHy), 410 (d, 2H, SCHy), 4.68 (q, 2H, OCH,), 5.27dd,
2H, CH,), 6.10 (m, 1H, CH), 7.80-8.20 (m, 1HX 4, CH=CH-
CH=CH), IR (NaCl, cm™) 3,040 (aromatic), 2,980 (aliphatic),
1,590 (N=N)

AEE A a

Pyridazine ¥/JH-& Wol &8A lovt dntE oz 7tk
T F80] R} 2 Ao = maleic anhydrideZ 235
A2 dk= H8kL 9=80] & Mizzoni®} Spoerri?” WS
{3}, Maleic anhydride f-=419} hydrazine GAIES &&=
|l ol HREAIA ALY AR oR BAZES 4 7 Y
et o] ¥hg~> glo] /3%]7] Aol mono- hydrazide”} FTHA
2 YA=n, ojojX HEHA Fo] HJH) FF AR &
30 o] = vEE xre] FA to] 7|1 vhgH A}
EEE) AWM Aol MEsed] YAFE BEete] weo]
H43] dol & T UEF 3ISITh AT T FBFAT|E vk
o] gtgFich

H-NMR spectrac] A= 3 34 ¥ 36-91x1 J44€ OH
group®] 3.30 ppm FZolA A=Y 4542 2 F7]7}t
aliphatic®l 739~ 1.65-2.35 ppmollA] signalo] UepAC).

Hydroxyl 7]1¢] $824:8}+= phosphoryl trichloride (POCI)\}
PCLE AMg3lo] o Blwz] 58 F&(73.8%)% 54 3
FES AUrt. o] ¥bgolx Fas He RS 4As) wiAlE
o 3ty FEH HEFad 3o daeart Addnh
Hydroxyl 3F3H8-5-2 POCLol 43ll51#] ¢k} oil bath WellA]
71231 XA H5OoRA BN gas7} TR HREET) Whgo] X
gelof mel F-Ao|9H vEE-E5hEe] FE A4S 57] Algksh
Az AA AFAE FAT WE e FEHoZ 3k
28% ¢EUol HEAE Islel |r1 o HREe M
= #Ae} silicon dioxideE ©]&3l0] £44) 24T 4= )
Act.

Pyridazine -2 2} A = 12]2A X3 ko] 44X
&k 7u 39T 61 9X12] CEE 2212 §hgAde] o A
o] wajx ul Ik B APIME 39 94x)2] Cloll methoxy
719} ethoxy”19] A3 H|w A F-go] F8ka1, A2elA 1A7H
A= A=A

Pyridazine 29} allylthio”]2] £ alkyl’] £ vlai
80| £ 9%k0 3 6-dichloropyridazine =21} allylmercap-
tane®] Na saltE 1:1 &2 HF2A|Z T} Sodium methoxide

A
T
[}

—
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4,5- 3|2+ 3-alkoxy-6-allylthiopyridazine +5=4] $ 159

o
R1 N—N
H,0, c-HCI \
O + H,oN-NH, H,O
2NNH; H0  —F=oees HO—@_}—OH
Ry —
0 R4 R,
1lac 2a-c
POCls NN R-ONa A
— s M ro~  N—ci
7h, reflux — R-OH, rt -
R1 R2 R1 Rz
3a-d de-

CH,=CH-CH,-SH
CH3ONa, CH;0H

reflux

N—N

C|~<_>—S-CH2-CH=CH2

Ry Rz
5b-d

CH2=CH-CH2-SH

CH3ONa, CH;0H
1 h, reflux

N—N
RO—  H—5-CH,-CH=CH,

Ri Ry
61,6/

a Ry=CH3, Ry=H ; bRy =Rz =CHj3 ; ¢ Rj-Ry =-(CH3)4-; d Ry-Rz =-(CH)4-; e R=R=CH3, Ry=H
f R=Ry=CH3, R{=H ; g R=R{=R2=CHj ; h R=CHj, R1-R3 =-(CHp)4 ; i R=CHgs, R{-Ry =-(CH)s- ;

jR=CzH5, R1=R2=CH3 ik R=CzH5,R1-R2 =-(CH2)4- )

Scheme 1 - Synthesis of allylthiopyridazine derivatives.

£-2]0|| allylmercaptane< 713 Na-S-CH,-CH=CH,%& %#3t
¥ methanol Gt ZollA A3E AEAe} 1A]2F ek g5
Z ] REZAIZES AASE &S FAAHA Fokth Acd
acceptor2A] triethylamine £ stollA ¥hg-& AlEg o 4
- U= $X) 99dth
k8 Z AE NaCle: AASID ether® FE3 AHFEL 8
FH#—% = ol EFE, TLCNA 4~5719] spotS “1EH
© 2 silica gel column chromatography (4 cm@X40 cm)E
1:] VS0 %802 hexane: ethyl acetate =5:1 2 10
(15 ARERIIL B3 3ighEo] Sol8le FHEE Bot w53l v
WA A AANE AU
"INMR spectrumel 3= 4.00 ppm A5l SCH,7} doublet
sigraliZ, 5.25ppm®| =CH,7}, 6.00-6.10 ppm°|* -CH=7}
muctiplet signal® UERITE 7)E 31550 allylthio’]7} &4
=EE BEstA A FUA

HAte gg

2 AT 20018hE HeiRgE AT Aoz o)
of Hlefl BAFEITE.

e

=
[
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